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LOI NOI DAV

Cudn "Bai tdp nguyén Iy mdy” nay I i Néw hoo rip ding cho ngande co khi: ché tuo
iy, ndy chinh xde, rén dedp. 6to. nidy kéo, ddng co dot rong, mdy xdv dimy, mdy ng, may
fiod chdt .. bién sagu theo gido wink " Nenyén INoniiv 7 do Nhe vudt hdn Pei oo vea Trung
hoo chuyen nghiép xudt b nc F970.

Todn bo cudn sdelt gom 12 clutong, mong A6 o6 11 chiong la nhitng bai tip cdn thiél
cd tronyg gido trindt va mot chiong on 1dp t6ong hop. mrinh béay dudi dang 86 bai tip o6 1657
gt sdn va 170 béi tdp ol cho dip 6.

Cere bai tdp da duge o6 gdng chon loc sue cho viva sdt v6i ngi dung gido frinh, vita la
ubitng mé hinh co cdu may, nhitng thi du sat vor thice kS thudt, Mot 8 bai tdp o6 thé hop
bai théh mt bai (dp 160 v wigt 56 khdc da tranh thit k€t Top 6n tap 13 Hwvét, ma khéng chi
don thiran rén fuyén k¥ ndnyg tink todn diél ké

"Béi tap nguyén Iy may” con o6 thé dimg cho hoco sinh cde nganh khéng hoe gido
winde nguyén 1y may- ma hoe cde gide trinht "Co hoc wing dung”, "Co oc wmdy”, "Co kv
thuge". Ngodi ra con o6 thé diing lam tai lidu tham khdo cho cde cdn bo nghién ciw mén
nguyén Iy mdy, oo g ding va cdan bé kY thudt noi chung.

Ty dif o8 geing rit kinh nghiém trong gidng dav va hién sean, nhing chide chdn con o6
nhitpg sai sor. Tde gid mong nhan dige sif gop ¥ cia ban doc.

Tdc gid chdn thinh cam on cde ban déng nghiép trong cde B mén Nguvén 19 may, Co
g ding Triong Dai hoe Bech khoa Ha Noi, ddc higt 1a Gy, Ngoyén Xudn Lec dd nhiét
tinh gop nhitng ¥ kiéh rat xde ddng trong gud trinh bién soan.

Tric gid

Lo not dau nhdn lan tdi bdn thir 4
Lin 16i bdn nay tdc gid bd sing thém mor 56 dang bai tdp neang déi 16ng hop vio chuong 12 ¢6
thé ding dé kiénr tra hodc thi sau khi hoc xong phdn I3 thuyét.
Mt lén nita xin cdm on cde ban déng nghiép va Nha xud: ban Gido duc.
Ha ngi, ndm 1994

Tdc gid



Lot noi dau nhidn ldn 1di ban thir 5

Laiw 1 bein nay ditre Hinre hién sau B cde gido mrinh "t Tng dyn £ 1 ftoc trong thict ké ngyén Iy
mdy" (1999) va "Nguyén IV mdy” (1999) dd xudh bdn, Cing cdc ban déng ughiép - 1dc gid da kicw tra
fat Mot s bdi 1dp didn hinh qua vise mé phéng nguvén Iy cdn g - dang hoc - fue fioc oo cdu trén
mdy dah vd nghiém {ai két gud o nhung Vi i cdn i cia phicemg phdp truven thong én hdv con
duge ding phd biéi,

Ciina vii vide sia - hodn chinh cuen sdeh. 1de gid con bo stng Heéne mot s0°dé thi OLYMPIC Cor
o toan quoc ndm 1999 va 2000, Iy von g €d thé rdng duding tham khdo ver bai doc guan dm whicu
13 mon hoc Neuvén IV mgvy,

Ddc biét tde gid 16 1ong cam on sy gitip dJ cia cde ban déng nghiep va Nha xudt bin Khoa hoe
va K¥ thudt troug ldn 16t ban nay.

Ha ngi, ndm 2000
Tdc gid

Lot ndi dau nhdn lan tdi ban thie 6

So vdi sdch di bdn lan thit 3. tdc gid thém muc 2.5 "Xdc dinkh van 16c va gia t6¢ cila co cdl bén g
phitong plhdp tdm vén 16¢ tic thoi” vao chuong 2. Ddy ld mét phatong phdp nrong dot dé hién, ngdn
oM. hé thong va hidu qud khong chi trong vdn dé phan tich déng hoc co ciu (trén co s tham khdo
{3106] {71 18] [I3], chid yéu la cde cong trinh khoa hoc citg ede nha kioa hoe rong mioc). Ngodi
ra, con mpt s6'bi sung vao chiong 3,6 vé 12, 1de gid hv vong s€ Idm cho cudh sdoh phong ph va séu
sdc hom.

Mot ldn niva xin cdm on cdc ban déng nghiép 3 gitip dd vé khuvén klich tdc gid chuvén hod noi
dung nghién ciin véo gidng day, cdm on Nhe xudr bdn Khoa hoc va K thuds trong ldn xudt bdn nay.

Ha noi. ndm 2002

Tdc gid

Lot noi dau nhdn lan 1di ban thir 7
Ldn tdi bdn nay 1de gid thém muc 3.3 “Tinh dp liic khap dong bdng phicong phdp phdn hee e
Hép” va ciing b sung nof dung & vdo chong 12, voi mong wudi cung cdp thém nhitng phicong phip
aghtén citu vé e cho tiiong xiing vét plttomg phdp phan tich dang hoc co cau.
X chan thanh cam on Nha gido Nhdn ddin GS. TS Nguyen Xudn Lac dd dang vién g6p ¥, cdmn
o Nha xudt ban Khoa hoce va K thugr,
Hé e, ndm 2005

Tac giad
Lo vor ddu nhdn Idn tdi bdn thir 9

Ngodi vide sita hink v@ cho thang nhdt toan sdch (muc 3.3 va miot vai hinlt o chuong 12 trong
ldn xudt ban thit 7 v 8). tdc gid thém chuaug 12: "Co cdit tam tich ™ vio e chuiontg 130 Mot 5o
bai tdp on tdp tong hop™ dé iy vong c6 the ring diimg tham khdo hon ver ban doc va sinde vidn guan
tdm. Mot s cor cdi tam tick nay d@ duee Nha gido nhdn dan - Gido su N siyén Xiedn Lae thé hién qira
cde pldm mén: Solid Words 2007, Working Modern 2005 va Geogebra,

Xin irdi trpug cdm on Gido swvd Nha Xede hdn Khoa hoc va K3 thugr trong ldn 1di ban nady.

Hea Noi thang [ ndm 2008
Tde gia
NIIA GIAO UU TU PGS. TA NGOC HAI



Chuong 1
CAU TRUC VA XEP LOAI CO CAU

1.1. XEP LOAI KHOP BONG

Vin dé can chu ¥

I. Khép dong 14 ¢héd noi dong gitta hai khau, nhe dac diém tiép xidc hinh hoc wi chd
noi (thanh phan khop dong) trén moi khaw mi khdp dong ¢6 tae dung han ché bdt bac tr do
trong déi doc lap gida hai khau nay.

2. Can ¢t vao dac diém ép xic hinh hoc cha khdp dong, cé the phan loai khép dong
nhu sau;
- Khdp cao: 1iép xic diém holic dutng.
- Khép thap: uép xidc mit.

3. Can e vao tic dung cha khép dong. tic 1a bac o do tuong ddi doc 1ap gitra hai khau
bi han ¢hé, co -
- Khdp loai 5: han ché 5 bae ty do wiong doi doc lap giita hai khau;
- Khdp loai 4: han ¢hé 4 bac tr do tweong déi doc lap giita hai khau;

4. Vi the, muén x&p loai khdp dong. thuting dat he toa do (D& cdc hodc doc cue) vio
cho uép xic (hodc tim khép dong, hoic trén truc mdi khau....) ma xét bac wr do wong déi
doc lip bi han ¢hé caa Khan ne doi vdi khau kia.

Bai tap giai san

1. Xép loai vir v& luge dé khdp dong (hinh 1.1a), sau do x¢L rudng hop bién thé: khi tam O
cua khép & xa vo clng.

Giarf.

Hat khéu tiép xdc v6i nhau bang mét mat tru (hinh 1.1a) tao thinh mot khép thap. Dat
h¢ ruc toa do Oxyz (i tam khép va gan vél khau 1, xét bic 1y do wong d6i doce lap e
khau 2 déi vai khau 1. Do déc diém Lép xic hinh hge cta khap, chi 6 mot kha nang'khiu 2
quay quanh truc z: Q, khéng bi han ¢hé, con § khd nang: Khau 2 tinh tién theo ba vue. T,
T,. T, va quay quanh hai (ruc: Q,, Q, déu bi han ché. Nén day 13 khép loai 5. con goi |2
khdp quay, hay ban 18, vei Tuge d6 khép dong nhu & hioh 1.1b.



Neu am quay O clia khdp & xa vo cling thi mal G&p xte tru tré thanh mat tép xie
phang (hinh 1.tc) nén cling 1 khdp thip: khd nang Q, & thiimh kha nang T
khép Toai 5, con gol 1a khdp tinh tien véi Juse do khap domg nhu ¢ hinh 114,

vir cling la

.

Hinh 1.1

Hui loai khdp thdp nay duge ding phé bich nhil trong co céiu phing vi trong thue 18
k¥ thoat.

2. X¢p loui vii vE luge dé khdp dong (hinh 1.2a). Xét truing hep bién thé chinh 1.2¢) néu
gan chét vio khau 2, xé ranh rén khau 1.

Gioi,

Hut khau 1i¢p xdc v&i nhau bing mat mat cdu (hinh 1.24) tao thanh mat khap thdp. Dat
he truc tog do Oxyz viio tAm mat cau va gin véi khau 1, khau 2 chi ¢6 ba kha nang chuyén
dong quay tuong doi doc lap véi khau 1: Q.. Q.. Q, : ba kha nang chuyén dong tinh tién T,,
T,, T, déu bi han ché do mat ¢du ngodi ciia khau 1. Viy day 13 kKhap leai 3, con goi 12 khép
cdu véi luge do khap dong nhu d hinh 1.2h,

Hinh 1.2

Néu gan chét vio khau | va xé tinh trén khau 2 (hink 1.2¢) thi thém mét trong hai kha

ning chuyén déng quay Q, hoac Q, bi han <he, chi con hai kKha nang chuyén dong guay Q,



v Q, (Q,) hode Q Q). vi Q, vt Q, khong phai 12 hai khi nang chuyén dong doc 1ap dai vai
nhau nén khap chu chdt a kKhdp thap, logi 4 véi luge do khdp dong nhu hinh 1.2d.

Hai Joai nay thuomg ding trong co cfu khong gian hoie trong o c¢ilu phiang cho phép
mot do hda nhit dinh

3. XEp o vid v& e dé khdp dong (hinh 1.30). Xéutrudng hop bicn ihé ¢hinh 1.3¢) nau
mat tifp xoe cda har hhaw i Bomat raing thin khai cia cip binh ring thing an kKhap khit,
Giai.

Hai milt tru tigp xic ngoin thee mot duding wo thinh mot khdép cao. Dal mat hé e
tog do dudmg 1idp xie v gidi han viée XEp loai khdp trong miit phing xOv (hinh 1.3a), vi
the¢ ¢6 bu kha nang chuyén dong: T,, Q,. Q, bi han ¢h¢ siin. Ngoii ra do phii dam bao luén
ti¢p xuc theo duding song song vdi true z nén khau 2 chi ¢é hai khi nang chuydn dong: lan
trén khau 1 e & quay quand true 2 Q, v truot trén khaw 1 wde 13 tinh tien theo mat ru clia
khiau 1: T (Tyhay T, (T3, vi T_vad T, phu thude vio nhau gua 1ién hé caa phuong trinl mit
tru. Vi tiép xite dudmg vi ¢é bon han ché nén 1a khdp cao, loai 4, vii luge dd khop dong nhu
g binh 1.3b. Khop dong cda cde co cdu cam vt binh ring try tiang thude load niy.

Hinh 1.3

Khi thay hai mit tru trén bang hai mat try thén khai (hinh 1.3¢) ta ciing s& duge mdt
khép loai 4 vi khau 2 c6 hai khd nang chuyén dong (uong doi dac lap déi véi khao 10 quay
tite thoi quanh dutmg tiép xle gifra hai rang va trugt trén ma rang 1.

Bai tap cho dap so

4. X¢p loai va v& luge doé khdp déng giita & fruot vi tryc tron (hinh 1.4a) 16i suy ra trudng
hap truc ¢d gi (hinh 1.4b).

5. Xép loai vi so sinh céc khdp dong gifta hinh cfu ti€p xic védi mang try vi hinh cdu chét
(hinh 1.5a) tiép xidc vé mdng tru xé ranh (hinh 1.5b).

6. Xé&p loai va v& Juge d6 khdp vit (hinh 1.6},
7. X&p loai khap dong tai rinh trugt chit V (hinh 1.7a) so sdnh vdi mat phing (hinh 1.7b).

8. Xép 1oa.i khdp dong gifta hai hinh xuyén tron I0ng khit vai nhaa (hinh 1.8).
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Hinh 1.5 Hinh 1.6

Hinh 1.7 Hinh 1.8

9. Hay bicu thi kKhép déng (hinh 1.1a) thanh khép déng loai 6 va khop dong (hizh 1.5a)
thinh khép déng loai 1., 161 loai U. C6 thé 6 khdp dong loai 6 va khép ddng loai O dudgce
khéng? Tai sao?



1.2. VE LUGC DS DPONG VA TiNH BAC TU DO CUA CG CAU PHANG™

Vian dé can cho ¥

. Mudn v& luge do dong phai can ¢ vao nhimg kich thude dong (khoing cdch gigu
cie khép dong anh hutng dén tnh chat dong hoc v dong lue hoc cha co cin); so khau
dong. vd khdp déng va lowt khop dong (anh hudng déh khi nang chuyén dong et eq ciiu).
So v hinh v cdu g thue cla co e, nhiing y&u 18 néu rén khéng thay doi. nhung vice
nehicn can vé nguyén 1 mdy don giin hon:

2. Han hét ciac co ciu phidng, ob thé st dung cong thike sau day d& tinh bac wr do

W=3n-2p;-m + R -W,.
trong do:

1 - 50 Khau dong.

ps - 0 khdp 3 thip.

p. - 80 khdp 4 cao.

R, - 88 riing hude thra (ring bude dua vio trong ¢o cu yua nhimg khau vi khap khong

anh huéng dén kha nang chuyén dong ma chi tang cudmg do bén, do chinh xdc cla co

ciu) thudng nhin biel qua nhimg ciu tao kich thude dae biél (bang nhau. song song
donmot..},

W, - bic wr do thira, durdmg [a chuyén dong cha nhimg con 1an trdn (dé bign ma sat

trurgt thanh ma sit 1ao cho co ¢u 45 mon, chuyén dong nhe nhang hon; nhung ciing

khang anh budnge dén kha nang chuyén dong cla co ciu).

Tit nhién phill xdc dinh cde yéu 16 ten méi tinh ra bic v do cla co cdu phing theo
cong thire di néu; tele hai truéng hop:

- Co ciu chém phing toan khép tinh tién,

- Co ¢du tam tich, co cau binh rang phing @n khép khit (khong thuée pham vi gido
trinh'<", phai ding ¢ong thuc:

W=2n-p..

Bai tap giai san
10, V& luge dé tinh bic tu do cla co cfu 1rén hinh 1.9 (dong co d61 trong) va so sdnh
nouyen 1y clu tao visi e cdu trén hinh 1.9¢ (miy dap lech 1am).
Gl
Trong cdu teo thue cta déng ca ta thdy: dp lue Xhi dét ddy pittong (con truot 3) di

xudng, qua Lay bién (thanh truyén 2) Khién truc khoyu (tay quay 1) quay. Cor cdu ¢o ba khau
dong, n = 3 véi cde kich thude dong 13 CRB, AB, AC va 4 khap: 3 khdp quay: A (gilta | va

' DE inh s8 bac W do cila cd cdu Khong gian mdt cach 1dng quat, ban doe ¢ thé tham khdo [ 1], |21,
[3L IO 1L,

- Ban doc ¢6 thé xem | 1].



gidy, B{gila 1 v& 2), C (gitra 2 va 3); | khép tmh tién Cigiiia 3 vt oid) déu 13 khep thap lows
5. Pong thai cde khau trong oo cau déu chuydn déng rong cang mot mit phiing nén 6 heo
do nhu o hinh 1.9b. 56 1 cor cilu tay quay con truot, véi bae 1y dn

Wa=3n-2p.o-p =3 3.2 4-0=]

ANE
2/
B |
f| ﬁ
A 5
b i &)
Hinh 1.9

Hoan toin phan tich rwong r, (a thiy vé mat nguyen 1V ciu o (luge dé dong, hic tu
do) cla co cdu may dap ech tam thinh | 9¢ vi hmh 1.9d) khéng khic ca cdu dnnn co dat
trong (hinh 1.9 vi hinh 1.9h).

11, V& luge do dong, tinh bac 1y do cta co cfu may hio ngang (hinh 1.10a) v so sdnh
nguyen ¥ ciu tao vdi co cu mdy I:mo ngang trén hinh 1.10c (ho thanh truyén 5 vi thém con
truen 7).

4

&)
&
y
£
7 g gy Hinh1.10
Gidi. H

Trén ciu tgo thire cha miy bao ngang (hinh §.104) t thdy: chuyén dong tir ddng ca
truyén dén banh riang I ndi véi gid bing khép quay A réi qua khop lowi cao B cia hai de‘Ih
rang | va 2, banh rang 2 ndi v6i gid bang khép quay C. Trén bach rang 2 ldp con truot 3
h.mo khdp quay D, trugt trong (llllt 4 nhdf Khop trugt B giita 3 vid 4; culit keo thanb truyén S
fam diu baoe tinh tién trén gid nho cic khép quay E (ﬂnm 4 vi 3}, F (gifta 5 vi 6) va khop
trugt G (glua 6 va gid). Nbﬂdl ra, & phia dudi culit ngi vdi gid biang khép quay H. V&y co

cdu ¢6 s6 khau déng n = 6, $6 khdp loai thip p, = 8, 56 khdp loal cao p, = 1. Qua cic kich



thude dong AB, BC, CD, DE. DH, EF, GC, CH ta biéu dién luge dé co ciu mdy biao nyang &
linh 1,104 nhu trén hinh 1 10b, vi tinh duge bac (e do cla co cius

W=3n-2p.-p=3.0-2.8-1=1,

So sanh véi o cdu nidy bido nzang o hinh 1.70¢ bo thanh truydén 5. thém conmn 7.
tong s khiiu dong kiong déi bdét khdp quay Fothem khap truegt 11 (gitacd v 73 déu b logd
S nén 1éng s0 khop vis loal Khdp cing khong J6i, do dé bic ty do khoog doi, ehd ed luge do
thay dot nhu o hinh 1.10d

12, V& luge do dong, tinh bic nr do cia co edu bom md thinh L la) vi so sinh wéi oo cdu
bom hioh 1] 1e.
Gial,

Tren ¢au 1o hoe ol o edi bom ma (inh 1.1 Loty quay 1 aod véi thanh trayén 2
(eo tic dung nhe mor pittdag) baong Khdp quay B tunh tuyén 2 vim quay theo, vite vt
trong khau 3 (ed tie dung nho mdn xylanhy aha khap truot C: gid (1 than bomd uot v 1 vi
3 bang nhimg khdp quav: A vd C Tilt ca déu 1 khap thap. Vay <0 khin dong n = 3. s0 khép
Uidp pe = 4. Qua cie kich thude domg AL BC va AC, fuge A0 dony e co ¢iu bom miy duog
bi¢u dién nhu ¢ hinh 1.11h. Bac ty do cua co ciu:

W=>2n-2p-p=3.3.2.1-0=1

Cling phan tich twong ty co cdu bom hinh 1.1 Te v&i thanh truyén 2 L mog syluah v
con trugt 3 [a mat pittong. G thay luge do dong vivhae i do Khong dii thinh 1 1L

Hinh 1,11

13. V& luge do ddng va tinh bac w do co cdu ndi (rue ondam (hinh 1.124).
Gl

Trén ¢iu 1o thye cla eo cfu ndi truc ondam (hinh 1.12a) d& truyén chuyén dong gidia
lai true song song cich nhau mot khadng OO = ¢, ta thdy true G gin chiit v6i dia 1, i ndy
¢6 rinh trurgt dé gfy trugt cda dia 2 chay trong d6, tao thank khdp trugn B, Cilu tao coa dia 2
voi hat gt thimy géc duge vE (rén hinh 1.12b. Tuong wr, gida 2 vi 3 ¢ khop st C; con ciid
Nt vé hai true O va O bling hai khap quay O vi O Vay s6 khiu dong n = 3, «8 khip loai



thip p. = 4. Qua kich (hude dong OO, luge dé cda co cdu néi truc ondam dudc v& irén hinh
1.12¢. Bac te do cha ¢o ciu:

W=3n-2p, -, =332 4-0=1.

Hinh 1.12

14. Ve luge do dong va tinh bic tu do clta ¢o cau banh rang vi sai hinh 1,134 Xét thém
trutrng hop khi banhb rang 3 ¢6 dinh,

Hinh 1.13

Gidi.

Trén ciu 1o thue cla co cdu banh rang vi sai: nhig dudng tam O, va O, clu hai binh
rang trung (dm 1 vit 3 chng niim trén mét dudng thdng vi <8 dinh, con dudmg (am cia hai
binh rang v¢ tinh 2 vii 2° - hai bduh ring niy ndi ciing vdi trye cda ching - quay theo cdn C
quanh O, va O,. S8 khau dong n = 4; 36 khop leai thdp (déu 1a nhimg khdp quay) Pe = 4 (tai
O, ¢6 hai khép theo dinh nghia cha khdp dong - 1a chd néi dong it hai khaw). Nhu da néu
trong bai 1dp 3, s& khép loai cao p. = 2. Kich thude dong la khoang cdch true va ban kinh
vong lan cita cée banh rang™, Luge dé dong trudng hap nay v& wrén hinh 1.13b v co cdu
i¥inh rang vi sui ¢6 bac trdo li;

"' Vé cau tao vi cdc thong s6 clia co chu banh rang, hiy xem [1].
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W=3n-2p;-p,=3.4-2.4-2=2
Khi ¢4 dinh bdnh ring 3 (mot trong hai bdnh rang trung 1am} ta ¢6 cg cfu binh rang
hanh tinh. $6 khau dong giam 1, sd khép quay gidm 1 (tai O,). Luoce do dong dude v trén
hinh 1.13¢ vi bie ty do cha o cdu banh rang hinh tinh i

W=3n-2p;-p,;=3.3-2.3-2=1.

Bai tip cho dap so

15 V& luoe d6 dong, tinh bic 1 do co cdu miy bira rom (hinh 1.14a) vt so sanh v6i co cau
cin true cang (hinh 1.14b).

16. V& Juge dé dong, tinh bac Ly do co ciu md clra 016 buyt (binh .15},

Hinh 1.14

Hinh 1.15 Hinh 1.16



17. V& luge do dong. tinh bac ty do co cfu may cua dia di déng (hinh 1.16).

18. V& luge do dong, 1inh bac tu do coi cin bianh xe ddu may xe 1 (hinh 1.17),

Hink 1.17
19, VE ugic do dong. tinh bac g do corcadu may hiod nude (hinh 1.18),
24 V& laoe do dong, tinh bie to do o cau mante thinh 1,199,

21 VE luge do dane, tinh hie wy do coedlu vE elip thinh 1.20).

Hinh 1.18 Hinh 1.19 Hinh 1.20

22, VE huoe do dong, tinl bie r do cita hai co cdu oviy oén thinh 1.2 L vic hinh 1210 Hiy
hin tich xem mai mdy hop bai nhimg co cou don gian nio?. T dé suy ra phai them hode
Bt mot nhém nhu (b nio thi bac wrdo eriae cor e ke dot,

Hinh .21
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23. V& luge db dong, tinh bac ty do cta hai cd cdu mdy bio (hinh 1.22a va linh 1.22b). C6
uhian x¢gi vé nguven 1y oiu tag eda hai co cdu do.

Hinh 1.22

2 N

Hinh 1.24



24. 5o sénh luge do dong vir bac tr do cla hai co cidu miy nL,hlcn o hinh 1.23a vi hinh
23h.

25. Ve luge d6 dong, tinh bic wr do clia hai logi co cdu miy dét & hinh 1.24a (bao gém ca co
il cam, bdnh ring va batang) v & hinh 1.24b {chi ¢6 co cfiu binh tang va batang}.

26. Su sinh luge dé dong. bic tu do el hai co it dé ben 616 hinh 1.254 vi binh 12506,

Hinh 1.25

27. So sinh luge db dong vh bic o do ciia hai co cdu may xfc trén hinh 1.26a va hinh
1.20b.

Hinh 1.26

1.3. XEP LOAI CO CAU PHANG

Van dé can chi ¥

1. Muc dich cla viée x&p loai co cfu 12 dé hé théng hod viée nghién ctu, ung vai tmng
loai ¢6 thé skt dung nhiing phuong phap nghién ciru dong hoc vi dang luc hoc thich hop.

2. Dya vao dac di€m cau tao (56 lugng, cach sdp x&p cac khau, khép trong luge dé co
cdu) c0a nhitng nhém fiuk dinh (1a nhimg n]mm cé bac 1y do bing khéng - cdn goi 13 nhém
Axua) dé xép loal er cau.

18



Loai cia nhém 13 88 canh du gide nhidu nhal tav nén bdi céch noi nhilmg khdp cioa
mét khiw, hoae hop bat nhidu khau lién tép, médi khau 1a mot canh.

Béic cla nhom 13 s khdp chd trong nhén.

3. Lo ¢ cflu 1A logi «da nhém finh dinh <6 loai cao nhat Gich ra tr co cdu do (theo
nguyen 1y hinh thanh co caw: pom ahimg nhém (nh dinh 081 vor nhau, véi kivda dan v eid).

4 Muon x€p loat phai 1dch co ciu thimh tmg nhém tinh dinh (nén tich tir nhém xa
khau dan trude, nhom don gian trude). Mot 1an tdch xong mat nhém, phéin con lai vn 12
min co civ, nhung don gian han, cudi cling chi con lai khan dan néi v6i gid (ke 13 con lai
e ciu loai 1,

5. Neu ¢ khép cao trong ¢o ciu. phél thay the mdt khop loai cac bing mot khau va
hai khop loai thap; néu <6 bac ty do thita hoge ting budc thita ciing phii bd di trude khi
Lich.

Bai tap giai san

28. Tinh bic tr do va x€p loai co cdu dong co ddt Irong xylanh quay (hinh 1.27a). Hiy vi
I o ricng clia mét trong ba uhidnh va so sinh nguyeén 1y ¢du o véi co ¢du dong co dat
trong  hinh 1.9b.
Gl

Xylanh 1 quay gquanh tam Q,, mang ba pitténg 3. 5. 7 n6i v6i n6 hang nhiing khdp tinh
UER vira trugt vira quay, ba pittong ndy ndi véi ba thanh truyén 2, 4, 6 hing nhimg khdp
quay A, B, C; déu kia clia ba thanh truyén néi voi gid bing ba khép quay tai O,. Vi the co
cdn gom 7 khau dong, 10 khop thap (3 khép tinh tign vi 7 khdp quay ).

Bac e do caa ¢orciu i

W=3n-2p-p=3.7-2.10-0=1.

BE xép loai, 1u ¢4 thé tich co ciu thinh ba nhém lowi 2: (7, 63; (5, 432 (3. 2) vi khau
din 1 thinh 1.27b). Co cau thude loai 2.

c)

Hinh 1.27
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Néu rich rieng mot trong ba nhanh, thi du nhue ba khau 1 7.6 ta g Iuecte 1O nhie o hinh
[.27¢ lamor dung cha oo caus culit: culit | déng than i tay quay. con truot 7. thanh truvén 6.
S0 sanh VOl ¢o ciu dong o dot rong o hinh 1.9b - 13 mot dang cla o ciu tay quay con
ot true khuyu (ray quay 1) guay. thong qua tay bien tthanh ruyén 2 khicn pinéng (con
truot 3 tUnh nién len xudng - thi co ciu & hinh 1.27¢ cing 1a co cdu nhu & hinh ! 9b nhung
tay quay La 1 (khau BAC), Trong uudng hap nay vide doi gid khong 1am thay d6i loat co ciu.

29. Xé&p logi co cau mdy bao ¢ binh 1,106 vi lanh 1.10d. Néu d8i khau dan cla oo cau may
biio & hinh 1.10d (khau 6 din dong) thi loai co ¢l ¢6 thuy déi khong?

(Fiedi.

(3 day khau dan i binh rang 1, truyén qua bidnh rang 2 bing khdp foat cuo B, Hay
thay thé Khdp niy bing mot khau va 11 a1 khap loar thap: t thes diém 08 xae, tim ha I.nm
cong clia canh rang (n€u canh rang thimn khai, tam cong nim tion vong co s Ny vl N v
dat thém vio do hal I\hﬁp quav N, N. soehn hhau thém vio t kbau ndi hu I\h(rp dé {hmh
.28} Tir do, duoc ca ciu woan khidp I]mp dé idch nhém v xép Toal,

hinh 1.28

Tich co can tén hinh 1.10bthanh ba nhdém loai 2: (6, 5): (4, 3): (2. 2" v khau dan 1.
Cos cau thude loai 2 (hinh 1.280).

Tich cociu & hinh1.10d thinh hai nhént loai 3 (6, 5. 4, 3): loai 2 (2, 2 v khiaw din 1.
Cor ¢du thude loai 3 (hinh 1.28¢).

Tir co cau & hinh 1.10d, ndu d6i khiu 6 thanh khau ddn i ¢6 thé tich co cfu thinh ba
nhdm loar 20 (1, 29 (2. 300 ¢ 4 3) vl khiw dén 6. Co cau thuse loai 2 (han doc wr vé 18y luoc
a6 1dch nhém). Viée dai khiu dan trong (rudmg hop niy da fam thay doi loai co cau - cy thé
giam tir loai 3 xudng loai 2.

3. Tinh bac ty do va x&p loai co cdu mady dét lua & hink 1.29a.
s

Day la mot tp hop cua ba co ciu: edf ciu binh rang gdm: hai khau 1. 2 haj khap thip
;. O, va mot khép cao A; co cdu cam 2 {cling voi banh rang 2 1a mat khau) noi véi con lan

3 hd]l(‘ khdp cao B (tuy con lan tiép xic véi hai thinh rinh, nhung chi ké i 1 Hmp vl mot
trong hai thanh chi ¢61 d€ gid cho con lan luon tiép xGE véi thanh kiz) v cin 4 n6i véi con
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lan 3 bang khép quay Y: cdn 4, thanh truyén 5 v batang 6 12 co c4u bon khau ban 16 Toin
bo co chu mdy dét lua gom 6 khau déng, 7 khdp thip, 2 Khép cao va mol bic tir do thira 13
chuyén dong quay quanh true bin than (khép quay Y) ¢ha con lan.

e tu do cda co citu i

W=3n-2p.-py-W,=3.6-2.7-1.2-1=1.

Hinh 1,29
D¢ x&p loai phii bo bac ty do thita bimg cich noi cing con lan 3 vio cin 4, 1éi thay the
kKhap cao:
- khdp A thay thé nwong wr nhu bai 29.
- khdp B thay (h& bang mét khau 3 vi hat khdp thip X, Y dat tai tam cong X cla bién
dang cam tai thol diém 1€p xic v tam Y cha con lan 3 (hinh 1.29b).
- lich cocan thinh ba nhoém loai 2: (6, 5); (4, 3); (2, 2% vd khao din 1. Co ciu thuoc loa
2 (hinh 1.29¢}.
31, Tinh hje 1w do vi x&p loai co clu ve
dudng thing (con goi 1a co c¢iu dinh
hudng Robée nhu 6 hinh 1.30u4 (ED = FG
=FD: CD=CF =196 ED = EG)CH.
Giari.
Co cau trén hinh 1.30a gém 6 khiu
dong, 9 khép thdp. Bic tu do tinh ra liv
W=13n-2p,-p,
=3.6-2.9 =0
Nhir viée chon nhitng kich thude ciu
tae dac biél (nhu dé bai, dicm C vin
chuyen dong trén dudng thing ACH néu
ho bét mét ring bude gdm mot khiu 6 va Hinh  1.30
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hai khép thap H va C (n6i 6 v6i 2 hoac vidi 3). Vi the ¢d cau cé mol rang buode thira ma khi
tinh bae wrdo phéi them vio,
Bic tr do cha co cdu i
We=3n-2p-p.+R =3.6-2.9+1 =1

S8 ring bude thira R, = 1 thém vio o0t d€ ¢o cdu lim vi¢e chiie chin, ¢hinh xde hon,
Tat nhién, néu nhan biét rang budc thir ay ngay tr dau, o 1he ho wuse 1di hily tinh bic wr
do;

W=3n-2p.-p.-W=35-2.7=1,

Dé xép loai, phii bo rang buoe thira (khau 6 vit hai kI hiop H v C) 1o tdch nham: co cau
gom mot nhom loai 3. (5,4, 3, 23 vii klviu din | (hinh 1.30b). Ces cdu thuse nhém load 3,

N&u doi khan dan, co cdu s¢ gidm hang, ban doc thit nghicm lai.

Bai tap cho dap so

XL]J foai cac cocilu 03 v& luge do (i bai 18 dén bii 27 (xem tén cdc co ciu rong phin
dap s& trong g d€ vE luge d6).

32. Tinh bic t do va x&p loai e ciu phdi hai ddu mdy xe 1w trén hink 1.3 1a v hinh 131
(cot bidnh xe i khau din).

Hinh 1.31

33. Tinh bic w do va xép loai co cdu may dip co khi (hinh 1.32a) va maiy ¢p thuy déng
(hinh 1.32h).

Hinh 1.32
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34. Tinh bac tur do vi x&p loal co ciu ddng co diézen (hinh 1.33), .

335, Tinh bac wr do vi x€p loai co ciu bom éxy (hinh [.34),

Hinh 1.33 Hinh 1.34
36. Tinh bic v do v x€p loai co ciu didu khién néi truc (hinh 1.35).

37. Tinh bic tu do vi x&p loai co cdu may dét vai diy, dap khé dé (hinh 1 363

Hinh 1.35 Hinh 1.36
38, Tinh bic nr do vii x¢p leal co cdu cit keo tr dong (hinh 1.37).

39. Tinh bac wr do v xEp loal co clu mdy nghién (hinh 1.38).

Hinh 1.37 Hink 1.38
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40. Tinh bic wr do v xép loai co cdu phanh md (hinh 1.39).

41. Tinh bic tur do vi xep logi co cdu may dap kép (hink 1.40),

Hink 1.38 Hinh 1.40

42. Tinh bac wr do vi «op loai ca cdu vE dutmg thing cha Lipkin véi cic chidu dii: AD =
AL: BD = DC =CE = EB: AF = B (hinh 1.41}.

43. Tinh bac ty do vi xép loai co cdu chuyén doug theo qui duo cho trude (hinh 1.42).

Hinh 1.41 Hinh 1.42

+. Tinh bac ur do vi 5¢p loai cof cdu nang thimg hat siemg thinh 1.43a) vit co cdu nhic ludi
ciy cua myiy nomg nghiep (hinh 1.43b).

Hinh 1.43
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45. Tinh bac tr do vix xép lowl co cfu trong may tinh: cong (hinh 1.44a) v nhan (hinh
1.44h).

Hinh 1.44a Hinh 1.44b
X.d, + X.4 ;
x, = i 29, - XY
’ a, +a, h-vy
Khi a, = 4, khi 2 6 dinh : —— = { = const
h—vy
X, + X,
X, = : Z=1x.
T2
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Chiuong 2

PHAN TICH PONG HOC CO CAU PHANG

2.1. XAC DINH Vi TRi VA VE QUY DAO CAC DIEM
TREN CO CAU PHANG

Van dé can chu y

1. Ngohi yéu cdu vé cong nghé, cdu tao hop 1y viége xdc dinh vi trf vi v& qui dao cic
diém trén co cdu con 1d bai todn diu tién khong the thidu duge,dé trén co s& dé, xdc dinl
chuyén vi, vén 18e, gia tog, ... coa co cdu.

2. Mudn xde dinh vi tri, v& quy dao cic diém wén ¢o cdu,phai xudt phat i vi tri cla
khéu dan. kich thirde dong cde khau; qua phuong phdp quy tich trong giao (don gian nhat [h
cdch cit cung) hoae dd méu (v6i nhimg co cau phite tap hodc kich thude wong doi 16n) ma
lin lugt xde dinh vi tri, qui dao cac diém teeén khau bi dan (ldn lugt timg nhém, ké tir nhém
ain khiao dan nhat).

Bai tap giii san
46. V& quy dao cia trung diém C cha thanh truyén AB trén co ¢du lay quay con trion chinh
1am, bict f,y = 00225 i1, 1, = 0,068 . Néu ndi thém vao diem C, mot nhém thanh truyén
4 v con trugt 5 vén kich thudce 1y, = 0,050 m; gée giita hai phuong trgt 1a B = 30", Hay xic
dinh vi tri bién ¢l con trugt D.
Giai.

Bi¢t quy dao ehu A 1 vong tron 1am O bin kinh OA, qu¥ dao cia B [a doan BT trén
phuong trugt cia con truol B duge xdc dinh bang cich cdt cung nhu sau:

Dé vE cocilu dir 18, ta chon OA = 22,5 mom, 58 ¢6 1y 1¢ xich chiéu dai:

/ 0,0225
wtoa DA (0,001 [m z’mm].
QA 22,5 nm

K,

Ung véi 1y I xich 4y, cdc doan v& cdc thunh truyén

AB = b = _0068m =68 mm
w, 0,001 ai/nun |

— I 5

CD:‘F‘;D-_U'UL:SU HUN .

K, B 0,001 m/mm
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Chia vong quy dao A thanh 12 phin bing nhau (ciing Ia cdc géc quay bang nhau ctia
tay quay 1) tng véi céc diém 1, 2, 3, ..., 12 (0); tai cdc diém do, ldn luot ldy A, Iam tam cit
phuong truot B bang cédc cung bin kinh A;B, tai cdc diém B, Hai vi tri bién ctia quy dao B,
ing véi cic diém 12 (0) va 6 1a B' va B". Néi cdc diém C, tuong ting s& duoc quy dao trung
diém C cua thanh truyén AB goi 1a dudng cong thanh truyén (hinh 2.1) v6i hanh trinh theo
truc x: S¢, va truc y: S, cta diém C.

3 4 Ay - ”'”’Ew_‘::]

2 P}
4 ;ﬂ' s
/ L r ¢ :
z E) 1 ‘ ,
0 3 5 Lo 5

rd
a 12 3
‘\/’ ”ra

% ” 8,

1]

10

ar2 (1l 27 39
Ser

Hinh 2.1

Khi n6i thém vao C mot nhém: thanh truyén 4 va con truot 5 (1a nhém tinh dinh loai 2:
2 khéu, 3 khép thdp) ta duge mot co cdu mdi phite tap hon.

D¢ tim hai vi tri bién D' va D" clia con trugt 5, tru6e hét vé quy dao D; Gng véi timg vi
tri cua C;; r6i tai 1an can vi tri bién cla quy dao di¢m D, vé& nhiing cung tam D, bdn kinh
CD = 50 mm lan luot cat duong cong thanh truyén tai hai diém. N6i nhiing trung diém cha
nhiing cung nay s& dugc hai quy dao diém C va C", cit dudng cong thanh truyén C, & hai
diém C' va C" (day la phuong phdp quy tich tuong giao). C6 thé ding cdch dd méu nhanh
hon: xé dich doan CD ty trén hai quy dao diém C; va D, 1an cén vi tri bién clia con truot D,
s€ tim duoc hai diém C' va C" xa nhdt hoac gin nhat quy dao D,. Tir C' va C" diing cdch cit
cung (lay C lam tam, bdn kinh CD v& cung cét quy dao D,) s& tim dugce hai vi tri bién D' va
D" ctia con trugt D. Téat nhién, nhu da thdy, nhimg vi tri bién cta hai con trugt khong xdy ra
déng thoi (hinh 2.1).

47. Xéc dinh vi tri bién cha co cdu mdy bio loai 3 trén hinh 2.2, biét /., = 0,015 m; .-'(, g=
0,020 m; leg = 0,78 m3yx = 0,015 m; y = 0,083 m. Hiy suy ra bai tinh xdc dinh vi tri bat ky
Gidi.

bay la co céu loai 3, mot bac tu do. Hay 14y ddu bao lam khau dan, vé quy dao cic

diém C, B trén co ciu tay quay con truot CBO41mg voivitri 1,2, ..., 5 s€ tim duge quy dao
h; (nét dit trén hinh 2.2 ) chan duding thiang géc ha tir tam quay O xu(‘ing thanh truyén CB.

) . l .

Quy dao nay cat quy dao diém A (vong trdon tim O, ban kinh OA = 22 = |5 mm véi
K,

u, =0,001 [m/mm)) tai hai diém A' va A" ting v6i hai vi tri bién ciia C'B' va C'B" ctia culit
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mdy bao. DE xdc dinh vi tri clia co cdu theo vi tri cla tay quay da chon bt ky (thi du A, chi
cin v& nura vong tron duong kinh A0, tal nhiing vi tri d chen (thudng chon cich déu nhau)
cho cat quy dao Iy 1l H, (wrong tng véi A, 1a H ), nét AH, - chinh 13 vi trf culit tuong ung.
Tir d6 xdc dinh 1ép vi trf cdc diém cdn lai cla eo cfu. (Bii wodn bien do V.V. Bobrovonxki
gidi, < do ban todn vi trf bt k¥ do Neuyén Xuin Lae gidi).

6 7 87T

Hinh 2.2 Hinh 2. 3

48. Xdc dinh qu¥ dao cla ba diém A, B va C (hinh 2.3) rén duding thing gin thing goe véi
dudmg thang TT lan khéng truot trén vong tron o6 dinh tam O ban kinh r = 0,025 m, chidu
dii = 0018 my Lyp = 1o = 0005 m (gid s chiéu 1an 1a cing chidu kim ddng hd).

Gidi,

Theo chiéu lan, chia vong tron va dudmg thing 1thanh nhitng cung v nhitng doan thang
c6 chidu dai bang nhau va bang i-i+1 (vi 1an kbényg truot), Lin lugt taj cdc tia Of ke cdc
tigp tuyén T, Trén cée tidp tuyen dé, vé phia nguge chidu lan 1dy doan:

iA = AP+ 11

Tap hop cdc diém A, chinh 13 qu§ dao cta didm A khi dudng lan TT lan khéng truot
trén vong O (frong ciu tao cla hinh ring than kKhai, do 1a bién dang rang) mang én dudng
than khai. Tuong tw, qu¥ dao B; 12 dudng than khai 16p; quy dao C, 1a dudng than khai nong,
49. Cho cu ciu vE dudmg hypécbon AB,C, (hinh 2.4) v6i kich thudc /.y = a, < I, = ¢, v
B,H L B,C,. Hay (im xem bao hinh ¢Ua ho dudng thiing nio trong ¢o ciu tao thanh dudng
hypéchon chi § rang khau 1' dua vao chi ¢6t &€ thay d6i hinh dang cia hypéebon tuy theo
tr] 80 {4, = 4, yCu cau). Sau do gidi bai (odn co cau vé dusng elip v&i 1, = 4. > 140 = ¢, VA
BE 1L BC..

Gidi,

Gia sir yéu cdu /,,, = a, nhu hinh vé {(hinh 2.4), bang cich ¢6 dinh (wong dai giira | va

1'. Cho 1 quay nhiing géc nhd bang nhau, quy dao B, [a cung trdn t4m A bin kinh a,, s& xdc
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dinh duge timg vi tri (wong tng clia B.H. Rao hinh h (dudng nét di) cia ho dudmg thing
B.H tao thanh dudng hypécbén (tren hinl mdi chi v& nhdnh phéi, ban dec ty vE nhanh tréi).

Tuang wr, gial b todn vé dudg
chip (hinh 2.4) bang cich thay doi
Khodng cdch o, < ¢, thimh a, > ¢, ((hay
dai vt wong dét cla C uen gid) do
do rong thue t€ chi edn mot co céu.

Bai tap cho dap so

3. Xide dinh vi tri cta tay quay AB
qua goc @) rong ¢ clu tuy quay con
truet {hinh 2.5a) klu tay quay va thanh
truyén BC (himg sée. Bidl cac kich
thude £,y = 0,040 w1 = 0.2 0 giddi

e,

. ; ah_’i
bal tadn wrén. Tuoug u véi oo cau | |
xylanh quay thinh 2.5b) cé cde kich * Ge— Ch
thude £y = 0,030 m {0 = 0,20 m. Hinh 2.4
B B
c % g Y
7Ty LCE \r
— A A
a) by

Hinh 2.5

51. Xic dinh vi tri cla co ciu mdy khau (hinh 2.6) sau khi dia AR i quay di mét géc 60" so
véi vitrf ban ddu (AB thing dimg) néu: /,, = 0,009 a1, fy, = 0.02 we; 1 = 007 m va dudmg
kinh dva r = 0,05 m.

52. V& qu¥ duo diém E trén thanh truyén BC eila ¢ ciiu ban 18 4 khau cia Tehebusép; (xem
hinh ©.2 phin dip 50) véi cdc kich thude: £, = Q015 m; 1y, = 0,045 00 Ly = fogy = Top= 0,06
mi. Lién h¢ xem trong thue 1€ k¥ thuat ¢é thé dang loai co ciu niy dé tam gi,

Hinh 2.6 Hinh 2.7
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53. V& qu¥ dao cha nhitng diém B va D (hinh 2.7) irén co cdu ndi truc ch@ thap (khép
ondam) dé truyén chuyén déng giita hai truc song song cdch nhan mél khoang nho la
Lo =004 nr; cdn fy, = 0,02 m. Hiy xéc dinh chu ki vi trf coa diém D va nhan xét.

54. Xdc dinh quy dao cha diém A (hinh 2.8) trén vong trong O, bdn kinh r, = 0.03 w lan
ngodi. Khong trugt irén vong teon ¢ dinh 0., bin kinh r, = 0.06 .

Gitdi b wodn wong t, trong hal trudng hop:

al New lao trong.

by Néu tam O, & vo cling.

35. Cho cu clu vE dudng parabon ABC (hinh 2.9), 13y thm xem bao hinh ca ho dudng
thang nio trong o ciu vé nén dudmg parahon.

Hinh 2.8 Hinh 2.9

2.2. XAC DINH VAN TOC VA GIA TOC CUA CO CAU LOAI HAI

Van dé can chu ¥

[. Van t8c, gia tée 1a nhiing y&u 16 bicu thi tinh chit doéng hoc clia co cau phu thuoe
vao cfu tric co cilu, cho nén mdi loal co cdu ¢6 nhimg phuong phip xic dinh vin e, gia
téc thich hop. Vi the tride khi xde dinh vin 18¢. gia tdc phii x€p loai co edu nhu phdn 1.3,

2. Van 10c, gia toc la nhitng dai lugng vecto nén phuong phép thudmg ding trong ki
thuat {4 phuong phip hoa d6 vecto. Dua vao diém di bigt van 5c, gia 16c (thuo‘ng 1a mé1
di¢m trén khau dén - hodc gid - hoac diém di xdc dinh van t6c, gia 16¢, & budc trude) ma

vigt phuong trinh vecto van tdc, gld tdc cla diém cdn tin, phan tich iimg y&u 8 cla céc
vecto trong phuong trinh d6, rdi giai bang phuong phdp vé hoa 46 vecto.

3. Vi gidi bang phuong phdp v&, nén cdn chi ¥ 18i vi¢e chon ty 1€ xich suo cho phi hop
ban v thC 6 thé tan dung phutong phép vé trong khi xédc dinh trj s clia cde vecto.

4. Sau khi giai bang phuong phap hoa dé vecto ¢é thé nghiém lai két qua bang cdch vi
phin do (hi hoac bang phuong phdp tam van de e thdn (xem 2.5} hoac bing phuong phip
eidi tich... d€ khang dinh k&t gua tinh todn va phan 1ich mirc dé chinh xéc.



Bati tap giai san

56. Xdc dinh vin 16c, gia tde cha mid sang B (hinh 2,103, clia trong tam S, gifia thanh truvén
CE trong cof ciu siing tdi te, néu bidt:
-Chckichthude by, =fy- =g =00 1y =04 ne by =004 a0 h, =002 5
- Tay quay AB quay déu theo chicu kim ddng hé v6i viin 10c g6 o, = 10 &7 i vi ot
o, = 90",

Nghiém lai xem: néu tay quay AB quay nguoe chigu kin ddng hé i nhiing k& qua

trén cé gi thay doi. Tir d6 6 thé it ra k& Tugn ¢

Hinh 2.10
2) Hoa d6 co c&u p, =0.005 [m/mm] va cich xdc dinh tri s6 cdc gia 16c phdp tuyen;
b) Hoa d6 van 1dc p, = 0,05 [mf’mm.s] H
c) Hoa dd gia tée 1, = 0,5 [n} ;"'H'HH..\‘E] .
Gieii.
1. Day la m6t 16 hop cla hai co cfu: ban [€ 4 khau ABCD v2 tay quay con trugt DCE,
mét bac ty do, loat 2. Khi khau din 1 tay quay AB quay, mat sing E chuyén dong tinh tién
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qua lai: vira sang {vit liéu nho lot qua mal sing) vira e (vat ligu Ién nhdy dén tr trdi qua
phai).

Dé phi hop voi ban vE, bicu dién kich thuée ctia khau 16n nhit CE bang 80 mim, s& ©6
Ly 1 xich vé chiéu dai la;
e 0dm
CE 80

!

=0,005 [m { mm] .

suy ra cdc ehiéu din khdc trén ban v&:

AB=BC=CLE = L— = 20 i,
), 005
- 02
h, = E—Uj—— =8 mm: h, = ~9—~— =4 1
0,005 0,005

Tir dé v& co cdu o vi tri cho trude (hinh 2.10a).
2. Muén tim vin 16¢ cla diém E, phai lim vén téc clia diém C dua vao van ¢ cha
diém B trén khau dén.
Phueng trinh vects vin 16¢ ¢ia diém C .
Ve =vg+ ¥ (Cva Birén cliing khau 2).
Ve =V + Ve (Cva D trén cling khau 3, D 14 gid: v, = 0)
hay:
Yoo = ¥y o+ Vi
1CD 1ARB ;]
theo chidu ¢y,
(1) 3] {h
Céc 50 (1), (2) viét dudi phuong trinh vecty vin t6c v gia téc chi d (1) méi chi higt
phuong; (2): bi¢t ci phuong chiéu va tri «v cda vieeto trong phuong trinh.
Tuong ing trén hoa db véan 16c: pc < pb + be.

Giai phuong trinh vecto van tac cta diém C bang cich v hoa d6 van e véi 1y 1é xich
tay quay (xem |2[).

i, =k, =10.0,005=0,05 [m/mns]
khi dé pb = AB = 20 s, (that vay, v, = 0,/4p = 0,14, AB = p_.pb).

Chon p Jam tam van t6c, vE pb: réi phuong bx va py. Giao di€m ¢ cla hai phuong xdc
dinh doan B¢ bicu dién van tdc cha diém C trén hoa dé van t6c (hinh 2.10b).

Tuong te, xdc dinh van toc cGa diém E:

Ve = ¥ + ¥
e = ™ o+ ce
(1) // phuong  (2) da xdc {1y LCE
trugt dinh



Ti¢p tue v& vao hinh 2.10b phuong py, sunp song véi phuong truot va cx, vudng goc
véi CE; giao diéim e cia hai phuong xdc dinh doan pe biéu dién van 8¢ caa didm E (hiuh
2.10bh)).

Biét vin tdc cia cde digm € v E, cd the tim van 8¢ trong tam S, én cang khau 4
bing phuong phap dong dang thuan theo ty 18

S,E

o
(a2

+

|

1
2 b

w
41

4

tire I rén hoa dé van 16¢ s, & giita doan ce, nél ps, 1o duoe doan bidu didn vin t6e diém S,
trén hoa dé van toc¢ (hinh 2.10b},

Do pe = 23 yon vips, = 23 wun, nén:
Vo= TR =23 0.05 = LIS mis.
Vo =St =23 0,05 = 1,15 s,

3. Twong o, kKhi gidi bii todn gia téc, ta lan luot vidt cac phuong trinh: xde dinh gia (8¢
diém C:

P . T . 1

A, =8, +8p, T8
L3 o - L
A, =8, + 8, + 8y
. oy B ol — 4 !
Ay + Ay + Hey = 80, + Ag,
PB4 bngg 4 Nl = phgy + Nyl
2y (@D () A (1
Xie dinh gia16c¢ diém E:

L3 L& n & !
Ap =8, +ap. + 85
pe’ =p’c' 4+ cnge + Nt
@ @ (H

Gidi ¢dc phuomg trinh gia (8c trén bing cich v& hoa dé gia toc (hinh 2.10c) véi ty l&
xich 1ay quay:

L, = (Ufu, =10*.0,005=0,5 [ru / mm__\‘zj|
khi *6: pB' = AB = 20 1.

Vi cdc doan biéu dién gia toc phap uyén duge xac dinh bing hé thic luong trong tam
gidc vudng (hinh 2.10a}):

— B —_ P &’
b'n.,, =—; PNy, =—; N, =—
Ch BC Ll b] CD CE CE

trong dé cde doan be, pe, ce [y trén hea d6 van 18¢ va cic doan tuong tmg B2, CD, CE ldy
trén hea dé co cdu.
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Sau khi v& hai phuong trinh gia t6c, xdc dinh duge céc diém ', e' vi cic doan p'c', p'e'
bicu dién gia t6c cac diém C va E trén khau 4; gia t6c diém S, trén ciing khau ciing duoe
xdc dinh bang phuong phap déng dang thuan theo ty 18

S,C §,¢

|

SE ¢,e 2

N&i p's'y duge doan biéu didn gia (8¢ clia trong tam S,
o F'e_' =9 mm, ;4 =18 mim, nén:
ap =pe.q,=9.0,5 =45 mi,
ag=psyky =18.0,5=9n)s

4. Khi tay quay AB quay nguogc chiéu kim déng hé:
a) Tri s0 cdc van 10¢ khong déi (vi vAn tinh nhu ¢@) nhung chiéu nguoc lai ™.
b) Tri s6 ciic gia toc khong 361 va chiéu cling khang d6i (vi*vén 1inh nhu ci).

57. Tinh van toc va gia 16c ¢da diém E trén co cfu xylanh quay (hinh 2.11) tai vi tri
@, = 45", n€u bigt: 1,5 = 0,030 m, e = 0,1 1, 1y, = 0,05 m, Igp = 0,04 m. Tay quay AB quay
déu nguogc chiéu kim déng hé véi van 6c géc w, = 10 57,

Tiép theo xdc dinh bdn kinh cong cla quy dao diém E.
Gidi.
1. Turkhuén khé gifly néu biéu dién 7, bing mot doan 100 mm thi ty i¢ xich chiéu dai
dé vé& co can (hinh 2.11a) [a:
.0
u, = KME = ]—{’E =0,001 [mfmm] .

2. E 1a mot diém trén khéu 2, trén khau nay da biét van 16c diém B (ciing 13 mot diém
trén khéu din) nén c6 thé tim van téc diém C, theo diém B (cing khau) vi theo diém C,
(khéc khau); tir d6 suy ra van t6c diém E bing phuong phip déng dang thuan.

Van téc diém C, xdc dinh theo phuong trinh:
Ve, =V + Ve
Vo, =V, tVo o
suy ra: Vo + Ve = Ve, Voo (Yo, =0)
I;6 + EC_; =E3+§1 (p=cy)

2y M (1)
LAB 1BC /BC

™ Ly luan tdng quat, ¢é thé tham khdo [11, [31.
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e i
b, o; k

m
o Mg 0.025 [mm- seczj b} M= 0,005 [
Hinh 2. 11

i
mm sec

Giai phuong trinh vécto trén bing phuong phdp hoa dé véi ty 1¢ xich tay quay:

- %Uf = %_0,00] =4{,005 [mfmm..\‘] .

khi dé: pb=k.AB =2 .30 =60 mm.

U,

Viéc giai cy thé van tdc diém C; néu trén hinh 2.11b. D€ tim vén t6c diém E, vé tam
gidc beye, trén hoa d6 van t6¢ (hinh 2.11b) ddng dang vai tam gide BC,E trén hoa d6 co cdu
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{hinh 2.11a): tr b v& phuong vuéng gdc voi BE va dr c. v& phuong vuong goc vai C.E: giao

diém e, cia hai phuong xdc dinh pe , - biéu dién van 16¢ diém E. Do pe, = 35 mm vatinh ra

V.= [::~e2 u, =35.0005=0.175 mis.
3. Tuong . viél phuong trinh gia t6c cia diém C,:

ac, = ag + ag,p + ag, (CvaBeén cliing khav)

— k r N .
8¢, = Ac, + Ac,c, + A¢,c, (G vaCKkhie khau)

(vira quay theo nhau vdi van toc géc v,. vira trugt wong doi nhau vdi van 16 ruot v .
C; cédinh.
Suy ra:

n 1 _ k T
Ay * A,y toAcy T Acge, toAg

Pty + Panes + Nty = PKeye, + Poye, €2

(1 (2} (3) (4 (5}
Giai phuong trinh vectd gia t6c trén bang cdch v& hoa d6 gia td¢c voi ty 18 xich tay
quay:

u, = [&J My = (%} . 0,001 = 0,025 {m/mm.s*] ,

k
khi d6: p'b' = K*AB = 22 . 30 mm = 120 mm vi cdc doan biéu dién cic vecto gia toc
Coriolit va phip tuyén xdc dinh theo cich vE ty [ hoac tam gide lugng:

— —3

bca
'k =2. ——.sCy: bney = —
P Xc,c, Bc 2 C,B BC

trong do cdc doan be,, €,¢; 18y trén hoa dé van toc va doan Be 14y wén hea dé co cau. Cich
xic dinh cu thé xem hinh 2.11a.

Hoa d6 gia 16¢ vE trén hinh 2.1Lc cho ta diém c',. _

N&i c';b'; rdi vE tam gidc ¢'yb'ye'; trén hoa dd gia 8¢ (hinh 2.1 1c¢) dong dang thuan véi
tam gidc C,BE trén hoa dé co c4u (hinh 2.1 la) bing cdch: do cdc géc LC, ZB trén co ciu
réi vé& cdc géc tuong tmg Zc', = £C, Zb' = /B trén hoa d6 gia téc (vé phia trdi b'c'y dé
dam bao déng dang thuan). Giao di€m e, cla hai canh hai géc d6 xéc dinh vectd biéu thi
gia tdc diém E,. Do b'e’2 = 112 mm va tinh ra:

ap, = P, =112.0,025=28 [m/s].
4. Ban kinh cong p,; cUa qu§ dao diém E dugc xéc dinh tr biéu thitc:

2
E
PE

-

n

aE—
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o ¢
hay: pog.y,= _p:_____
P My

P 12 doan biéu dién bdn kinh cong p, trén hou dé co e

Nhung do chen ty e xich tay goay:
—2 —2
- be - pe
png=—— hay pg = —.
Pe P Dg

trong dé pe 1dy trén hoa d6 van (6e, pny 1 hinh chiéu cda p_cz trén phuong phap tuyén quy
dao cha diem E (L pe).

pr dugc xdc dinh bang tam gide lugng (hinh 2.11a): v& pe vao diém E, chiéu p'e'
xudng phuong thang gée vii pe, néi eny, tai e ké phugng vudng pée vdi en,, phuong nay cét
phuong phap tuyén Eng tai O'p. Do EQO'L =1, = 11 mi.

Pe = Pty = 11, 0,001 = 0,011 1.
Tam cong ctia qu¥ dao diém E la O d6i ximg vdi Q' ddi véi E.
58. Tim vén t6c va gia tde clla ludi dao bdo trong miy bio ngang tai vi tri ¢, = 90" (ké it vi
trf bién traj cua culit theo chiéu @,), néu biét kich thude cla cde khau la:
fan=015 0 Lo =04 mi =200 s Tgn = 0,30
tay quay AB quay déu vdi van t6c géc i, = 10 5"
Hay giai bai todn khi @, = 1 &', Tit 46 rat ra két luan gi ?.
Gidi. '
1. Néu chon doan biéu dién chiéu cao ¢0a mdy trén hinh v& co cdu (hinh 2.124) 14
E56 an thi ty 1& xich kich thuéce dai ciia co cfu 1a:

0,78
156

!

= 0,005 [mhnm] .

Do dé, kich thude cac khau trén hinh vé la:
AB =30 mm, CD = 160 mm, AC = 80 nun, ED = 48 .

Vi tri bién trdi duge vE bang nét dint dé x4c dinh vi tri clia tay quay Gng vdi @, = 90"

2. Dao bao chuyén dong tinh tién ciing v6i ddu bio, nén vén t6c cla dae ciing déng
thoi 12 van tée cua diém E va duge xde dinh qua diém D. Vi thé phii tim vin 16¢ diém B,
dua vao diém B, ddéng thai 14 B, trén khau din da biét van tdc.
B 2 ‘rB\H}
() () t
I%_i =pb, + b,



N&u vé& hoa d6 van tdc vai ty 1¢ xich tay quay:

{0
w = —Ui‘—-u; == 0,005 =0,025 [m /]

thi pb, = K. AB = 2 . 30 = 60 mm.
Viée vé cy the ti€n hanb trén hinh 2.12b, € xdc dinh duge pb, bidu thi van ¢ Vi -
Van tée diém D tén cing khau 3 duge xdc dinh theo y lé:
CRB
BE-—]~ =——, (hinh 2.12a).
pd, CD
Sau do6 xdc dinh van téc diém E theo phuong trinh:
Yo =¥y + Vi
(I {2y
pe=pd +de
V& ti€p vio hoa db vén 15c, 16i do e = 87 num.
Viay :
Ve = 1,.P8 =0,02587 = 2,175 [mis].

3. Tuoung tu, xdc dinh gia t8c chia dac bao:

n 1 4 r
e +, 333c = 8 Ay, t+ Ay,
(2} () (2) (2 (1)

ﬂﬁ‘c + nB,CB'.\ = EFR +b/ kB;BE + ka‘nz b’
{xem hinh 2.12¢).
Giai phuong trinh trén bang cdch ve& hoa d6 gia 18¢ vdi ty Ié xich tay quay:

2 2
[y (10 ~ 2
K, _[?] M, = [?j 0,005=0,125 [rm’mm_a 1

thi pb', = K?AB = 22. 30 = 120 mm vi céc doan biéu thi gia t6c Coriolit mmz vil gia 16¢
phap tuyén p_‘ﬁ;c xdc dinh theo phwong phdp ty 1€ va tam giac lugng (hinh 2..1 2c) trong e
nhir bai 57.
Sau khi xdc dinh duoe diém b’, trén hoa d3 gia téc (hinh 2.12¢) béng ty Ié:
pb, _BC

pd, DC

<& dugc d', (tri 56 p'd’y xdc dinh trén hinh 2.12a).

38



b)MF 0,025{

m
mm sec

Hinh 2.12
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Tigp theo it phuong trinh vecta gia toc:

I — n n 0 I
dp = dyy + A, + oy,

1 (2 {23 (1

pe' =pd; +dwg, +ngpe’
doan biéu (hy gia t8c phdp tuyén al, 13 'y, xdc dinh bang tam gidc lugng (hinh 2.12a).

Gidi tigp phuong tinh trén vio hoa dd gia tdc (hinh 2.12¢) s& xdc dinh duge ¢'. Do
p'c' =22 m, nén:

a, =y pe =012522=275 |:mf.\'1 |
4. Khi van (6c géc khau din giam xuéng tri 86 o, = | &', thdy rang moi tinh todn va

cécl v& khong dnh hudmg (bai khéng ding dén ©,) nhung ty 1¢ xich hoa d6 van tde va gia
tae 5@ giam luong dng:

po= m—l-l-h = i-U,UU5 ={,(4)25 [mhmn_.\‘] ,
T2 T2
2 (00 =LY 0,005 =0.00125 s ']
va Wo=| 7 |5 ] D005 =0 S{m/lmms |

Con hoa dé vin t6c va hoa dd gia t6c van pill nguyén, cho nén cic trl 6 van tdc giam
ty 1& v @, v 1Tl 0 gia 160 gldm ty 1€ véi o). Tueng tie véi trudng hop tang tri 6 clla vin
16¢ gée khiu dan.

Tém lai, k]_]i tang hoac giam tri $6 van t6c pdc cua khau dén, dang hoa dd van tdc va
gia t6c khong déi ™.
Bai tap cho dap so
59. Gidi bai todn 56 khi khau dén 1 quay nguoce chiéu di cho.
60. Gidi biii toan 57 khi tay quay AB o6 vin 16c géc o, = 15,
61. Gial bai todn 58 khi tay quay AB & vi tri bién trii.

62, Xdc dinh vin tdc va gia 18c trong tAm cda thanh truyén 2, batang 3 trong co ciu bating
mdy dét (hinh 2.13a) khi tay quay 1 quay déu vdi van toc gbéc @, = 1057, tai vi tri ¢, = 45"
Cho biét kich thude cdc khau cia coclu: 2/, =l =b =03 m, I, =08 mi; a =07 m.
Trong tam §, vA 8, & gilta cdc khau tuong dng.

Ciling 1ai vi tri 8y, lim vin td¢ gée v gia tde gde cla batang.

™) Ching minh (6ng quat va ¢in ké hon ¢6 thé xem {3)
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Béng cich phan tich cdc thinh phin van tdc vii gia 13¢ rén hoa d6 van tdc va hoa do
gia t6c & vi tri di vé (¢, = 45%), hily v hoa dovan tdec va hoa dé gia t6c el cor cilu i vi (i
tuy quay v thanh truyén thang hang (hinh 2.13h).

Hink 2. 13

63. Xdc dinh van t6c va gia 18¢ cla duo bao E trong méay bio xoc (hinh 2.14a) khi tay quay
I quay déu véi vn tde géc @, = 10 57" i vi trl @, = 45", Cho biét kich thuée cdc khau clia
cocu: lg=1lg, =025 Lic=1, =03 m a=035m.

Giai bai todn khi tay quay va culit thing gée (hinh 2. 14b).

Hinh 2.14

64. Tim van 6¢ va gia t16c clia dao bao E trong mdy bao ngang (hinh 2.15) o vi uf ¢, = 60°
néu fp =4, = 0,05 m; 1o, = 0.12 m. Tay quay AB quay déu vaéi van tée n, = 120 ve/ph.

C6 nhan xét gi vé quan hé dong hoc va cdu o clla co cdu culit ABC.

65. Xdc dinh vin t8c va gia téc cilla pittdng D trong co cdu dong co dét trong (hinh 2.16) tai
vi trf ¢, = 60", Tay quay OA quay déu vdi vin (8¢ gée o, = 100 5. Kich thude cic khau cho
trong bai 46 (hinh 2.1).

66. Tinh van 16c va gia t6c diém D, (ZDBC = 120" trén con trugt 2 cla co ¢fu culit tai vi
tri o, = 90% Tay quay AB quay déu véi van t6c géc w; = 20 &', Cho bi¢l kich thude cic
khau cta ¢co cdu (hink 2.17):

La=lyp =05 =02m.
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/A

Hinh 2.15 Hinh 2.16

67, Tinh van 16¢ va gia t6c khiu 3 cha co cdu tinh tang mot gée, néu tay quay AB quay véi
vin toc géc o, = 10 s, tai vi tri ¢, = 60°. Cho trudc h = 0,05 m (hinh 2.18).

Hinh 2.17 Hinh 2.18

Hinh 2.19 Hinh2.20
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68. Tinh gia té¢ clia diém D, trén co cdu néi tryc chit thip (hinh 2.19) 1ai vi tri @, = 120"
van 16¢ gde khau AB: w,= 0 nhung gia t6c g6c €, = 25 5. Cho trude cdc kich thude: fey =
008 o1 1o = 0,14 1.

69. Tinh van 18¢ wong déi cla diém E d6i véi diém C cia co cdu dong co hoi nude (hinh
2.20), néu tay quay AB quay déu véi vin 8¢ géc o, = 15 5. & vi tri ¢, = 45", Cho trude cic

kich thuée cta co cdu 1a: 1y, = 0,18 m; fneo = 0,76 11 Iay =095 e, =025 m; ;=024 m,
h = 0.08 .

2.3. XAC DINH VAN T6C VA GIA TGC CUA CO CAU LOAI HAI
BANG PHUONG PHAP HINH HOC
Van dé can chia ¥

Thutmg ding phuong phip nay cho nhiimg ca cdu loai 2 ¢6 nhilmg kich thuéc va vi tri
dac bigt, khi d6 hoa d6 ¢o cdu, hoa d6 van t6c va gia 16c (2 nhitng hinh ¢é nhimg canh lién
he v&1 nhau bang nhimg quan h¢ hinh hoe quen thude. Vi thé cé thé tim vin toc, gia téc cla
céc diém khdc theo van 16, gia t8c cla mot diém trén khau din d3 biét qua nhitng quan hé
hioh hoc quen thude ma khong phai vé cdn than, khong dung tdi ty 1¢ xich nhung ké&t qué
vén chinh xdc.

Bai tap giai sin

70. Tim van t6c va gia 10¢ cla diém C trong co cfiu tay quay con truot (hinh 2.21), néu tay
quay quay déu v6i van 18c goc o, = 40 5, & vi trf ¢, = 90°,

Cho trude kich thude cdc khau: /,, = 0,5/, = 0,1 m.

Hinh 2.21
Gidi.
Chi cén ding vi tri, Khong dé ¥ 161 ty 1& xich; vE hoa dé co cfu, hoa d6 van t6c va gia
16¢ " nhu & hinh 2.21, thdy rang:

Vin toc quay trong d6i pidta diém C va diém B triét tigu: (thanh truyén BC tic thoi
chuyé&n dong tinh tién) b va ¢ tring nhau (hinh 2.21b); do d6 gia t6¢ phap tuyén ac, =0: b

)

V& cdch v hoa dé ca cfu, van t8c va gia tdc coi nhur dil bist.

43



Vil ey COng tring nhau; céc gée ZACB = £p'b'e’ = B = 30" (g6c ¢6 canh thing géc, vi
@, = %), AB = 0,5BC). Tir nhimg nhan xét dy:

Ve = vy =0y =40-0,1=4 {mis],
a =aplgh = 0] Lptg30" =407 .0.1.4g30° =928 [m /v’ .

71. Tinh van tGc va gia t6c khau 3 trong co cdu tinh sin ¢hinh 2.22) wi vi wi ¢, bt ky wr d6
suy ra két qui cho nhing vi tri @, = 0", 45°, 96", Cho trude: 7, = 0,1 m1; tay quay AB quay
déu vai vin 18c goc @, = 1087
G."(.:I-.

Khéng ding téi ty 1& xich, v€ hoa dd ¢ cflu, hoa 46 van 16¢ va gia tde o vi tri @ nao
d6, s€ co:

vy, =V Sin@ =@ fgsing, =10-0,1.sing,
6, = 8 COSQ, = 0] £ cosp = 107-0,1.cos g,
Khi:

a) @ =0 vy, =0 nry : a, =10 s

by g, =45" Ve, = g ms™ dp, = 5V2 ms?

L

)o@ =90 vy =1y ag, =0 my’
Ban doc c6 thé v& hoa d6 van 8¢, gia t8¢ dé nghiém lai k& qua. Thi du véi trudng hop

¢, = 90", xem hinh 2.22d, e. .

Hinh 2.22

72. Tim vin téc gée va gia téc gée cha culit 3 trong co cdu culit tai vi tri @, bat ky, néu tay
quay AB guay déu vai s vong quay n. Cho trude kinh thude cde khau: /., =7, (hinh 2.23).



Gieii.

Chia ¥ tdi kich thude dac biéu
chiéu dii tay quay bing khodng cich
tam ({5 = {,c) nén tam gidc ABC ladn
can. Néu dat 2o = 90" - @, thi ZABC =
ZACH = o va fye = 21, cosa. Khong
ding 1¥ 1& xich v& hiou dd co cdu, vin
téie tai vi tri bal ky (hinh 2.23a va b).

Vg, =V, COSO,

byb,
b)

Crdye = W) Fposo

4.2/ g c0os 0 = 0, f g cOSEE,
Hinh 2.23
21, = w, = const.
Ching 1 van t6c goc coa khau 3 cling khong dbi vt bang nlra vén 1dc gée khan 1: o, =
0.5, = const; ¢odn gia t8¢ gde khau 3 bang O, (g, =0).
V& mat viti bign déi, ban doc c6 thé vé hoa dé gia 16c mét cdch chinh xdc vi nghiém
lai kétqua e, =0, '

Bai tap cho dip so

73. Tinh van (6¢ vi gia 16¢ diém C (hinh 2.24) (rén o cdu bin 1€ 4 khau & vi tri bat k¥, néu
tay quay AB quay déu vdi van 6c goc @, = 10 5. Cho truGe Kich thude cdc khau: 1 ff= o,
=01 o lgf=1,,=02m.

74. Tinh v&n t6c vi gia 8¢ diém C (hinh 2.25), van t6c g6c va gia toc gde cta cée khau 2 viy
3 trong cd ciu bin 1 4 khéu tai vi tri: cde gée ZABC = ZBCD =907, néu tay quay AB quay
déu véi viin 6c goc o, = 20 57, Cho trude kich thudc clia cde khiu 41, = T =1, = 04 1.

B 2 c
1
A 3
D
Hinh 2.24 Hinh 2.25

75. Tinh van t6c, gia tée diém C va van t6c géc, gia tdc géc cla thanh truyén 2 trong co cfu
lay quay con trugt (hinh 2.26) khi lay quay vi thanh truyén thang hang. Biét tay quay AB
quay déu vé&i vaa 16¢c gée o, = 20 57 va kich thude cde khiu 2, =T =02 m.
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76, Tinh vin t6c va gia 16¢ diém D trén khau 2 ¢o cdu tay quay con trugt (hinh 2.27) tal vi
tri céc géc £ CAB = ZCDB = 90" Biét tay quay AB quay déu véi van t6c gée o, = 20 5" va
kich thusc cdc khau /=ty = 0.5/, = 0.1 m1.

AN B c
X T O 5 O ]
3

Hinh 2.26 Hinh 2.27

77. Tinh vin t6e gée va gia tSc goc cla cae khau trong co ciu culit (hinh 2.28) & V) i goe
ZBAC = 90", néu tay quay AB quay déu véi van 16c géc o, = 10 s va kich thude cdac khau
alg=Ti=02m.
78. Tim van tdc géc 16n nhét ¢ba culit 2 (hinh 2.29) qua van t6c géc o, cla tay quay 1 cho
trirde, Gng vai ba truding hop:

a) e =0,075m; [=03m.

bjle=0075m; 1,=0225m.

= 0075m; 1,.=0,150m.

Hinh 2,28 Hinh 2.29

Hinh 2.30
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79. Tinh van t6¢ di€m D trén khau 3 clia co clu xylanh quay (hinh 2.30) tai vi trf cdc géc
ZBAC = ZBCD = 90", néu tay quay quay déu véi van tée géc o, = 20 5 va kich thude cac
khiu lat, =iy =00 w1 = 0173 .
Giai bai todn trén dudi hai dang luge dé déng cta co cdu (hinh 2.30a vi hinh 2.30b).

80. Tinh van 18c va gia W0c clia diém T trén co
cdu sang tai lac (hinh 2.31) néu tay quay AB
quay déu véi van 16c géc o, = 20 s i vi tri AB
va CE thang dimg, BC ndm ngang. Cho trudc
kich thuée cdc khau:

Tan=lex = Toe = Tof3 = 0500 = 0,1 1.

Hinh 2.31

2.4. XAC PiNH VAN T6C VA GIA TOC CUA CO CAU LOAI BA

Van dé can chi ¥

1. Nhur dd bi€t, co céu loai 3 12 co ¢fu trong d6 ¢6 nhém loai cac nhat 13 loai 3. Trong
nhém ny c6 mot hodc nhiéu khau co s&, ndi véi cdc khau khic goi & tay. Céc khép trong
nhoém l4 khdp quay hodc tinh 1ién.

Viéc phan tich ddng hoc va dong luc hoc nhiing co cdu loai 3 (hodc cao hon nhing it
g£ap) c6 thé ding nhiéu phuong phap khdc nhau.

2. Mot phuong phip téng quit ding cho loai cao a phuong phép ting bac ty do'® bang
cdch thém hodc bét khau s& duge mét co ciu gi loai 2 nhiéu bac ty do, i dung nguyén Iy
doc 1ap tdc dung dé phén tich dong hoc. Tuy vy bai todn khd phiic tap, trong pham vi gido
trinh ta chi phan tich dong hoc co c4u loai 3 bing phirong phdp diém Axua, réi nghiém lai
bang cdc phuong phap: anh gia, déi khau din va ddi gis @

3. Phuong phdp diém Axua ¢6 thé ding cho moi trudng hop cila co cdv loai 3. Nhe
vi¢c chon diém Axua va tinh vn t6c, gia t6c cho di€m nay, ciing bing hoa dé vecto ta sé
tinh duge van t8c, gia tdc cho moi diém khéc trén co cfu.

Di¢m Axua phai 12 diém cla khau co sd, titc thdi tring véi:

* Giao diém cila hai tay kéo dai, néu haj tay tham gia vioe nhém toin khép quay.

* Giao diém cba md1 tay kéo dai va phuong (ké qua khép quay cia khiu co s& hodc
tay) thing géc véi phuong tinh ti€n, néu trong nhém o6 khép tinh tién.

Trong phuong trinh vectd van t6c, gia t6c clia diém Axua bao gits ciing 18ng hop duge
hai vecto ciing phuong dé€ pidm dn s6 cia phuong trinh. Vi vay, sau khi chon duge diém
Axua thi vige tinh todn gifng nhu ddi v6i ca cdu loai 2 (cho nén, téc dung clia phuong phip

Y L¢ luan t8ng quit, tham khao |3].
¥ C6 thé duing phwong phap khéc: tam van t6e nic thdi (xem 2.5). dé thi déng hoc ..
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ndy 14 lam giam loai co ciu). Chi cin chil ¥ rang: ti€p theo viée tinh todn van (6c, gia toc
cla diém Axua, phai tinh dén van de, gia toc cta khdp déng ndi khiu co s vai tay chua
ding dén ki xde dinh diédm Axua Cudi ciing, cdc diém cbn lai tinh bang phuong phdp
déng dang hoac ty le.

4. Phuong phédp anh gid (hay vi tri gid, tham khdo |31) dua trén hai dinh 1y co ban cla
hinh hoc xa anh'!' ditng cho rhimg van 15¢ va gia téc tuong déi clia cde didm tén khiu co so
cua nhém loai 3.

Biah Iv ditng cho vdn 1ée: Khi mot lam gide bién thién song song, néu hai dinh di
dong trén hai dutimg thang nao dé, dish thi ba s& di dong trén dudng thang ddng qui véi hai
dudmg thing rén.

Pinh v ding cho gia tdc: MOl tam gide bign thién ddng dang vl moL tam gidc cho
trirde ¢6 hai dinh di déng trén hai dwimg thang vi hinh chiéu clia céc canh 1rén cdc canh
tiong tng cua tam gide cho trude khong doi thi dinh thit ba cing di déng trén m$t dudmg
thing.

Treng qud trinh tinh vin tée vi gia toc:

- Tam gidc chinh 14 luge d6 dong cia khau co s trong hoa dé co céu.
- Tam gidc bién thién song song (hoac dong dang) 1a tam gidc hop bai cdc miil veclo

van (6c g (hode gia t8¢ gid) tuyét déi cha cac diém 1wong dng trén khu co s

- Céc hinh chigu kKhong ddi 13 cac gia téc phip tuyén hoac Coriolit di xdc dinh cud cdc

diém trén khau co 6.

- Cin cde dudmg thang dé cdc dinh di dong trén d6, chinh 1a cdc phugng ctia cdc gia toe
truol tuong doi va cdc gla toc e tuyén.

Tir cdc van 18c va gla (8¢ gid, van dung hai dinh 1y trén, ta suy ra vin 16c vi gla 10c cOa
cic didm can thiét

5. Phuong phdp diém Axua vl phuong phdp dnh gia <6 thé diing ¢ phan tich dong hoc
che moi ca ciu loai 3, nhung cé nhiing co cfu loai 3, khi chon mot khau khde lam kh&u dan
gi4 thi co efin giam xuéng loai 2. O nhing co cu ndy v& hoa dé van tdc gia, hoa dé gia t6c
gia tng vdi khau din gia (da chon d¢ giam loal ¢o cau), réi suy ra van t8c vi gia 8¢ cla
cde diém cdn thigt. D6 [a phuong phép d6i khau dan®,

6. Tuong ty nhu trén, ¢é nhiing cd cdu loai 3 ¢é thé ding phuong phip déi gid” dé
aidm leal co cdu, 16i phan tich dong hoe ohu von co cau loai 2.

Bat tap giai sin
81. Tinh van tdc v gia 16¢ duo bio cla co clu mdy bao ngang (hinh 2.32) & vi trf ¢, = 45"

néu khiu dan AB quay déu vdi van toc goc w;= 5 5, cdc kich thude elia cde khau: h = 1
hy =045 hy =015 4, =025 1, = 125 0 L = 0,2 m

7 Chitng minh hai dinh 1¥ nay, tham khéo |3].
D Cor 50 15 luan tham khdo |3,
) Cg 56 1 ludn tham Khio [3].
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Hiy giai bii 1odn bang phuong phip diém Axua, réi nghicm két qua bang cic phuong
phip: anh gia, déi khau dan vi ddi gid
Giai.

Day laco ciu loai 3, gém mot nhém loai 3 (2, 3,4, 5 - trong dé 3 13 khau co s&) va
khau dian 11 muén gidi phii dung pharang phdp phan tich deng hoe cla co cau loai 3.

Cor cdu duge vE vai 1y 1¢ xich w, = 001 mifwinr trén hinh 2.324.
{. Plirang phdp dienr Axia _

Hay chon diém Axua la diém S,, (gido didm cha tay 4 kéo dii vi phuong thing sde véi
phuong tinh tién cia khau 2 di qua khop quay eda 2) trén khau co s 3 v goi tér 13 S,

Phuong trinh van téc cda diém Axua S i

Vo ¥

Vo S¥p + Vg =V Ve, <y,

Vi Yo =¥, TV =V ¥,

Hai vecto cing phuong duge viet dudi cing mot gach dé giam dn s6 trong phuong
trinh vin t8c. Chu ¥ ring hai vecto dy ¢6 (hé cing chidu hode nguge chidu.

Nhur vay:

v

o, ¥

V. =V 4y
w7 Yig, = Yor T Ve

Viece gial bai todn tiép tuc bing phuong phdp hoa dé vecto gidng nhi co cdu toaj 2
(hinh 2.37h).

Houa dd van 16e duge vé vdi ty 1¢ xich tay quay:
0 5 N
B, ==t =001 =008 [mhmn.s‘}
k |
(dé tan dung phuong phip vé di biét) s xdc dinh duge L
Tiép theo, 1a xdc dinh vén toc cha diém C bang phuong trinh:
Yo =¥, t¥, - _
Mudn tim van t6¢ nhing diém khdc trén khau 3, thi du B,, 1a ¢6 thé dung phuong phip
déng dang,.
Tuong ty, xdce dinh gia t8¢ va v& hoa dé gia 16¢ qua hai phuong trinh sau:

- v&i didm S,

—_— n 1 . k il t al
s, =g +Agy +Ag, =Ry bA, FAgy FAg, +agy

_ . r .- n -l t
35‘ - au +ds_,L> +a9,u = +as=1) +‘luE +as_‘r_)

. k . t _r AN iy ol 1
hay: Ap, TRy, A tig, +az, =a,+ Hep Ty Ty,
- véi diém C:

A, = dg Ty, Fagg
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Hinh 2.32




’ = 7
My = 00625 Ingfec_?]

B3 8, oc
e/
o’
Fl
b
& £ . m
p % 2 ﬂa = a 0625 [W]
by b
D n 1%
P
Hinh 2.32 (tiép)
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D¢ 14n dung phuong phdp v& {xdc dinh cdc gia 16c phip tuyén va Corialit), viec gii ti
mi dugc thé hién trén hoa dd gia téc & hinh 2.32¢ véi ty 1¢ xich tay quay:

2 2
5 2
Ha =(%~] My = [T] 0.01=0,25 [m!mm.,\“] :

Cudi cling do trén hoa dé van t6¢ (hinh 2.32b) o€ = 31.mm vi trén hoa 46 gia t6c
(hinh 2.32¢) p¢’ = 6 pon. Viy van toc vi gia t8¢ cia dao bao i

Ve = pe.p, = 310,05 = 1,55 mifs,
ae=pc.p, =6.0.25 =15 m/s.
Ta s& nghiém lai k&t qud bing cdc phuong phip sau day.

2. Plurong phdap anh gid

Trude hét ta xdc dinh quf dao cla cdc mit veclo van téc tuyét ddi ciia cic diém B, G,
D, trén khiu co so 3.

Tir phuong trinh van tdc:
V&, = V¥, T Vg,
trong d6 v, bidu thi bang pb, trén hinh 2.32d néu chon w, = 0,05 [m/mm.s] nhu phuong
phap diém Axua, di€m b, mdt vecte vin t8c tuyét d6i v, di dong trén phuong (B) song

song véi DC di qua b,. Tuong ty, di€m ¢, di dong trén phuong (y) song song véi xx (la
phuong trugt cha ddu bao) di qua p, cén diém d, di dong trén phuong (8) vudng gdc véi DE
di qua p.

Ldy anh gia thit nhdt d,, bat ky cda d, trén (8) thi by, dirge xde dinh tir phuong trinh:

¥a, = Vu, T ¥an,

Tirdy ké  vudng gde vai BD (phuong vectd vén toc tuong d6i vy, ) cat (B) tai byy;

b
nhd ty 18 F‘“_z‘“ = BE xéc dinh duge c,, (hinh 2.32d) - anh gia tni nhat coa ;. Tuong tu,
jh Ranti]

tim anh gia thi hat ¢,,.

Theo dinh I¥ xa anh dang che vén téc: néu b, di dong trén (B) va d, di dong trén (8) thi
¢, cling phai di dong trén dudmg thing c; ., ky hieu 1a (y).

Giao diém cla (y) va (y') chinh li ¢, cén tim. Do pc; = 31 mm, s& tinh duoc van tdc clia
dao bao:

ve=pc.u, =31 0,05 =155 mis.
a1 véi gia tde, tir nhilng phuong trinh:
a, =a, + Ay, + ag,

- — n 1
ap, =ap g+ ap,

52



rong d6 cic gia toc a,, , ay, , , 4y, ¢ bi€u thi wrong ing bing pb, b Ky FJ'_I]-U,E wong ty
nhu khi v& hoa dé gia tée (hinh 2.32d) néu chon ty Ié xich g, = 0,25 m/mm s’ diém b', - mit
clia vecto gia toc tuyér d6i a,  di déng trén phuong (B) song song vai DC di qua k.,
Tuong v, diém d'; di déng trén phuong (8) vuong goc véi DE ké qua p'.

L4y anh gia tht nhdt d', bt ky cta d'y wrén (8) thi b, duge xdce dinh tr phuong trinh:

_ n 1
A =a, + ag,, + ag,,

trong d6 ay , xéc dinh va biéu thi dbing d';, n,,, luén khong déi va 1a hinh chicu cla

a5, lrén phuong BD; tai n ké phuong vuéng goéc vdi BD cét (B 1ai by, ; bang ty [¢

by, dy _BD

b, ¢y, BC
s& xdc dinh duge ¢'y;.
Tuwong tu, xéc dinh énh gia tha hai <5,
Theo dinh ly xa anh ding cho gia 16c: néu b', di dong trén (B); d'; di dong trén (8) vi
hinh chi€u cia b',d’; trén phuong BD (chinh {a d', ng,, ) khéng déi thi ¢';, cling phéi di
dong rén ¢y ,c'yy ky hidu A (y'). .
Giao ctia (y) va (y) 1 anh that ¢, do p'c’, = 6 mun s& tinh dugc gia t6c dao bio:
ae = I;T(;:.pa =6.025=135 /s
3. Phuong phap doi khdu dédn

Néu chon ddu bae 5 1am khau dén gid, co cdu bao gém hai nhém loai hai (3, 4), (2, 1)
va kh&u dén 5; hang co cdu s& gidm xudng loai 2. Do dé, ¢6 thé dua vé bai todn quen thuéc.

Gia thir khéu din gia ¢6 vin t8c gia v'e = 1,55 m/s (nhu k&t qua cia cdc phaong phap
trén). Lén lugt xéc dinh vin t8c v gia t6c gia cha diém Ds, By v B,. Hoa d6 van t6c va gia
téc gia duge v8 vdi ty 1é xich:

W, =0025 mimns | v W, =0,0625 { mimm.s? |
{cling 14 ty 1¢ xich tay quay, nhumg k = 2 d€ hinh vé 15 hon).

Sau khi vé hoa dé van téc, gia tdc gia (hinh 2.32e, va f), dang quan hé van tde, gia t6c
gia vi1 thét, s€ tinh duge van téc, gia tée thit cha dao bio:

Ve @, @, ' 5 '

E TR Ve sV St Ve

NN o 50-0.025
(0,25



v e
Tuong tur, a,. =a'.+ ﬁ(s.‘ —g',} theo gia thigt va két qud vé:
L

g,=0,8,=0,a0= 4" = 1,3 mix

C6 vam 8¢, gla 1ac thue cha khan 1 va 5 ¢é 1thé tim vin (3¢, gia 160 cha cic diém khic
trén oo ciu, néu cin.

4. Phuconyg phdp d6i gid

Neu chon diu bae 5 fim gid va gid O T khau din gia, ¢ cdu gdm hat nhdm logi 2
(3, 43, (2, 1) va khau din O; hiang cla cof cdu giam xudng loal 2. VE hou db van tdc, gia tde
gia (hinh 2.32¢ vi h) dé dang vdi ty 18 xich:

', =0,025 [rm’mm,.\‘] vie W', =0.0625} nn’mrrr.sﬂ .
Cing ly ludn twong tu nhu phuang phap déi khau din vai gia thigt khawe ddn O tinh tién
vai van tde gid v, = 1,55 mifs (= v, = v.) chidu 1l 1rdi qua phai, ta ¢6 cling mét k&t qua.
V& wu diém ¢ha cac phuong phip, ban doc Ly so sanh.

82. Xdc dinh van 16¢, gia 16¢ cua kim khau trong co cfu médy khau ¢hinh 2.33), néu van tbe
goc cha dia din dong AB la @, = 15 5! khong déi tai vi tri AB thing dimg, géc ZABD = 30"
v kich thude cac khau 1a:

L =0009m, {.,=002m 1, =007m(CB L DB).

Gidi bai todn bing phuong phip diém Axua vi vi tri gia, réi nghiém k&l qua bang céc
huong phép khde.
[=]

Giai.

Cof ¢du bao gdm mat nhdm loai ba (2, 3, 4, 5) va khau din 1; cu cdu thude loai 3. Luoc
dd co ciu vE trén hinh 2.33a v&i ty 1€ xich p, = 0,001 | mfem ).
. Plucong phdp diém Axna

Diém Axua dugc chon 12 diém S, (hay S cla khau co s& 3 tring vdi giao diém cta
hai phuong vudng gdc vdi hai phuong tinh tién coa khauo 2 vi 4 di qua cdc khép quay D, C.

Phuong trinh van 16¢ caa diégm Axua:
Vs, =V, Voo =V¥e +Veo TV, (C, =00

vd VYoo =¥o, T¥w, =¥y, T¥un, Vs,

hay Yo TVee, TV¥se, = Y, Vo, * V50, -

Viée gidi 1i€p tuc bing phuong phip hoa dé vects gitng nhu vai co cdu loai 2.
Hoa dé van tae ducye vE nhu trén hinh 2.33b vdi ty 1& xich tay quay:

L= 0.4, =15 . 0,001 =0,015 [ mi/min.s].
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Tiép theo xac dinh vén 16¢ ¢fla diém E bang phuong trinh:
Ve SV V.
Tuong tu, xdc dinh gla 18 va vé hoa dod gla 16c (hinh 2.33¢) véi ty (& xich tay quay:
K, = mf,u, =152.0,001 = 0,225 [mimm.s” |
qua nhimg phuong trinh:

- vai didm Sy

a. =a. +a% +a' . —a. +at " a4 eal
Ag, mao bage tdge =8 FaAce FAge Fdpe Tdge

v —_— n " ! .t L k n H T < !
A, =a, +ag,, +ag,, =a; Fa,, Tag, Fa,, +ag,,

hay: ac + at;_‘cl +agc +ap . +ay =a, +3T).u, +ay, +ay, +ag, -
- voi diém E:
ap =ag +tag ta
Viéc gidi ti mi, xem hinh 2.33c.
Do R = 18 mm vi |—3-E = | s tinh ra vin t6¢ va gia 10c cua kim khau 1a:
v = Dot = 18, 0.015 = 0,27 ns,
ap=pep, = 10,225 =0225 nifs’.
2. Phiremg phdp anh gid

Tir nhifng phuong trinh van téc cia cac diém C,, Dy, E; va 1y & xich y, = 0,015
[meinim.x], cde miil vecto viin 18¢ tuyét déi g, d;, e; cua ching di dong trén cde phuong
tuogng dng: (), (8), (€) 1dn lugl song song véi cde phuong trugt BC, BD, AE ¢hinh 2.33d).

Lay anh gid thi nhat: c,, bt k¥ cla ¢, trén () thi d,, duge x4dc dinh tir phuong trinh:

Vi, = VetV

Tir ¢,, ké dudng vusng géc vai CD (phuong ctia vecto van tdc tuung doi v, . ) cét (8)

, \ . , . €yd o, o, T
1al d,; bang dong dang (ty (& 13 :vC—E } xdc dinh duge e, Tuong 1y, tim dnh gid thi
Cufy -

hat e,;.

Theo dinh 1y xa doh ding che van t6c: néu c, di dong rén (v} va d, di dong trén (§) thi
g, di dng trén dudmg thang c.,¢4, ky hicu 1a (g).

Giao diém cla (€) vii (") chinh 13 dnh that cha ¢a; do P&y = 18 m € tinh duge van téc
¢z kim khau:

vg =P, = 18 . 0,015 =027 mis.



Tuong 1y, dél voi gia t6c: i nhitng phuong trinh cla cic diém C,, D, E, va ty I¢ xich
R, = 0225 [mfns’| cie didm mit vecto gla t6e tuyét déi o, &', ¢ di déng trén cic
phuong {7), (8) (g) wong tmg 14n luot seng song véi cdc phuong truot BC, BD, AL (hinh
2.33¢).

Lay dnh gia (hd nhat ¢, bat ky cia ¢ trén {y) thi d's duge xace dinh tir phuemy trinh:

- — 4 oaqn al
a, =4 "u,t.‘-. +‘1n=(':= .

Cha ¥ ring tir cdch xée dinh van tée (hdy o, = 0 nén nén gia 16¢ phdp tuyén cda cice
diém trén khiw 3: a} = 0), tai ¢y, ké dubng vudng gée véi CD (phirong clia a4y, ) cit (8)

. N ; o Cndy CD . C PR
(@i d'yy; bing dong dang (ty 16 — 5= >y x4c dinh duec ey Twong wr tim anh gia the

C3 Ty :
hat ey,

Theo dinh Iy xq dnh dimg cho gia tée: néu ¢’ di dong trén (), d's di dong trén (8) va
hinh chicu ciu ¢'Wd’s rén phuong CD (chinh 1a ¢, n, - =0) khong déi (hi ¢, ciing phai di
dong trén duding thang ¢'5,¢'y, kY hicu 1a (g).

Giao diém cta (g) va (£') 12 anh thit ¢'; do pe'y = 0.5 pon s& im duge gia t8c ¢ta kim
klidu:

ap=pei, =05.0225=0,122 nis*.

Gia t&e ¢4 sal 56 s0 véi phuong phap diém Axua.

P
G &
e, e/
i
b) /VV'—'Q(PIS/ETJ%j

J"cjc,
04, %
, Deys,
P
Ly
by
& G .
&) Mo= 0225 oy ot
Hirh 2.33
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m
e Mz~ 0=225[mm SE'C]

&5. 6 €y
{That ra pe, =0 nén wc to &,8, dite chuyéh sony song voi chinh nd dén p.
MIt kirde V =- lx’%; nén khi &b pe, = &6, )

£ 005 ]

Hinh 2,33 (iiép)
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3. Phutong phdp déi ki din

Néu chon kim khiu E (néi véi gig bang Khép tinh ticn) lam khéu dén gid, hang co cdu
lai tang 1&n; nén phuong phip d6i khau ddn khong ding duge véi co cdu nay.

4. Piurong phap doi gid
N¢u chon kbau 1 lam gid vii khau 2 1am khau din gid, co ciu gdm hai nhom (3. 4).
(5, {0 va khau din 2; hang co ciu di gidm xuong hang 2. VE hoa d6 vin toc gia (hinh 2.330)
dé dang véi van (6e gid cta khaw din v, = 0.27 mfs (bang van 8¢ tuong 461 v . trong
: -, : X 8
phuong phap diém Axua) vir 1y 1 xich pu, = 0,015 [ mimm s [ Trén do, ¢6 v, =¥ =¥, va
Ye, = Yi, = Vee

ks

Nhung theo ddu bai v, =0 nén v =-v, o . Doeec= 18 mm, tnh ra:

Ve = Ceall, = 180,015 =027 mfs.

Tuong tu &€ tim gia t6c (ban doc (y lam 14y).

Bai tap cho dap so
83. Xdc dinh van (8¢ g6¢ ctta khau BCD (hinh 2.34), néu vén téc gée khau dén o, = 10 5!
= consl, vii & vi tri g, = 45", Kich thude co ciiu cho trude:
hy =02 b =048 m g =10, =y, = 035 m fye = 0.2, ED /fyy L xx.
Tinh bing mot phuong phip vi nghiém lai két qud bing phuong phdp khic,

84. Tim vén t6¢ cla pitlong 5 trong mdy nén khi oxy (hinh 2.35) khi tay quay A3 quay déu
vGi van t6c géc w, = 10«7, 0 vj tri ¢, = 45" Kich thude chu co ciiu cho trude: {5 = 0,04 m,
fp=031m =035 m dy =4 =01 m Iy =5H,=022pm1,=03m

Tinh bang phuong phip diém dic bigt Axua va nghi¢m lai két qud bing phuong phap
déi khau din.

Hinh 2.34 Hinh 2.35



85. VE quy dao va tim van tdc cia diém C trén co
chiu may sang (hinh 2.36) khi khau dan 1 quay déu
vdi van toe gde @, = 10 5%, @ vitri o, = 30" Kich
thude cde khau cda co cdu cho trude:

hy =015, h, =025 m, h, =05 ur,

L =02 m e =05 m le=1, =05 m,

Lae =024, Iy =1 =05 m.

Tinh bing phuong phdp diém dac higt Axua v Mz )
nghidm lai k¢l qua bdng phuong phap doi khau din. Hinh 2.36

86, Tinh van téc el ddu bao 5 trong co cflu mdy blo (hinh 2.37) khi khiu din | quay déu
v8i van 16c gdc w; = 10 57 tai vi trf g, = 30", néu cho trude kich thude cde khau cla co ciu:
fan =025 mi f,e =098 il = 049 .

87. Tinh van tdc cha didu bao tai bon vi trf dac biét cha co cau (hinh 2.38): hai vi trf bién vit
hai vi tri tay quay, culit thang hang; néu cho trude kich thude cde khau:

{an =0.20 mr. {,g = 0,80 m v khiin ddn T quay déu v6i vin 10c gde w, = 10~

Tinh bang phuang phdp diém dac bi¢t Axua vi nghiém lai két qua bing phuong phip
d6 thi dong hoe. Sau dé so sdnh d6 thi dong hoc clia médy bao leai 3 nay véi dé thi dong hoce

cGa mdy bio loa 2 & bii 38,
i P
/J 3
0N
/ : 5

N

/

Hinh 2.37 Hinh 2.38



2.5. XAC DINH VAN TOC VA GIA TOC CUA CO CAU BANG PHUONG PHAP
TAM VAN TOC TUC THOI

Vin dé can chi ¥

1. Tam van téc tic tha P, trong chuyén dong wong doi cia khau @ dov var khidu § La
diem P, (rén khau i} ¢6 van réc tugng déi déi vai tring diém P (trén khau j) bang khong. ki
hiéw:

Vi, =0,

nghia 1a tai thdi diém dang xét. van t6c uyét déi cia hai diém do phai bang nhau:

va khi tinh van 8¢ ¢6 the coi khau 1 dang quay quanh tam P; ;2 (vi the, nhiéu rai liéu con goi
14 tam quay e thivi P,y nhung chi ¥ rang chi duge goi §a tam quay aic thoi khi tinh van t6e
fodh.

T do. tinh duge Gpi qua Gpi ciing nhu (d, qua o 4 --- (i suy ra quy Juat chuyén
dong cla co cau)

2. Khi ¢ cfu chuyén dong. ndi chung tam van tSe tic thad P di chuyén trén mot quy
dao - goi 1a wim tich, van 1éc di chirvén tdm van oe nee thed thudmg ki Kiéu fa El’i_i . thi gla
tee cua tim van to¢ nie thisi duge tinh theo bréu thite:

El,ij = Hl,ij M, {xem [13]. (6]

trong dé ©,, 1a van tdc géc cua khau i quay quanh tam vin t6c tic thoi P ;

;s Vi 2 vecto Uy,

va @ thang géc véi nhau nén gid 1ri cla Ep.. la Up, @y con chiéu cla EP__ 1a chiéu cla

ﬁ],i quay 90" nguge chiéu w;; (thco phép tinh ngeai tich 2 vecto). Trong pham vi gido

trinh. ta chi néu mot vai thi du minh hoa tham khdo va phan biét 1dm quay nic thoi P khi
tinh vdn 16c va rdm quay tirc thoi Q khi tinh gia toc.

3. Phain viiing dung cia phuong phdp tém van t6c fite thai 1a kha rong. hiéu qué cho
cdc ¢ ciu €6 thé tim duoc tam van 16¢ wie thai, cfing chinh 12 ¢de ¢o cdu thudng ding (loai
2. lvai 3. . thuoc 16p Kennedy [6]).

Bai tap giai sin

88. Bang phuong phdp tam van (8¢ tic thdi tim van 8¢ cic didm: van tdc géc, gia tde gée
cdc khau trén cd cau bin € bon khau (hinh 2.39). khj tay quay AB quay déu véi van e goc
@y = 10 s & vitri g, = 120" va kich thude cde khau 12: 1, = Ly, = bery = 14/2 = 011 m (BC va
Al dang song song vdi nhauj.
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Nghiém lai k€t qua biing phuomg phdp hoa dé vécig van e vi gia dc. Nhan xét vé 2
phuong phép? '

Grai

I. Hoa d6 cor cau duoe vé trén hinh 2.39a v&i tv & 1, = 0.003 n.

Hinh 2.39

2. Dang dinh 1§ 3 tam van tS¢ nic thai (Kennedy), ta xdc dinh duge tam van t6c wic

thasi caa khau 2 d3i véi gid O: Py, suyra: Vo, = V,_ = V, hay @. BP ., = w,. BA . tir dé

£ 0 = = - = — e
€O . = .. B—i =L (theo chi€u @ ), vk V.=V . =V, hayvw.CP.,=w,CD. 1
BP,, " ’
- . Ej)"n I - s . B I |
d6 ¢o 0y = 0, —= = 2w, = o, (theo chiéu o). Thay gid trj ©, = 105" vao duoc w. = 557
D

w, =10 8"'va véi kich thudc cho tuée s& xic dinh dugc vin 16¢ mot diém bat k¥ (rén co cau.
3. Nghiém lai bang cdch v hoa dd vécto van 1éc (hinh 2.39b):

Viy=Veg=Venhung Ly = oy = Ly /2. v8y 0, = 0, = 20, = 1057
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Két qua la duv nhat

4. D€ tim gia (e, ding bicu thite xde dinh ia tde ¢ta tAm van toc wie thés P..:

Ap, =AU Mo

trong do:

T o] a
- e la oL di xde dinh: o= = =-— =5+ cling chidu o .

k=

- Uy, lévan toc di chuyén tam van e e thai. xde dinh duoc bang cdch lap them
Mot hom gid gdm 2 con ruot 4 va S 16t vl nhau bing khop E lap teén 2 Khau 1 v 3 tai P..
va1 phuang trinh vécla vin 16e:

U, =V, 4V

F.
Kyl

= \;I:-‘ + _V-I-:ir}

it hicl i AB da higt 4 C (hinh 2.39h)

W dd suy ra

V|-| zvm 2.10.0.1 \? 0
Op, = »———=- —————=2 "= ms
- cos 30 3 V3 3

Vay g1d tr gla toe cla tam van 1oc wie thei P, T

Bt :214-,5:10\—‘;1115‘

(Vi 2 vécto u . v @ thing gée véi nhau) cdn chidu 12 chidu clia u . ., quay di 90" nguoc
chiéu w , (hinh 2.39b).

5. Nghiem tai ket gid gia tdc bang cdch v& hoa dd vécto gia téc (hinh 2.39¢). sau khi
m duge gia (6c didm C. suy ra gia 18¢ ciia tim van o¢ tic thai P., bang déng dang thuin
li:

[V

o =a 0 = 10000 =100 myt
- ! L b

6 thé (im gia 8¢ gée cha khau 2 tir dac diém cla gia t6c 12 gia 0c loan phan cua |
diémn léch v6i bdn kinh 1 gdéc a. véi:

trong trudng hop bai wdn ¢ = 30" g, = 55 .

Vay: g= 0.0g30" =5 v_q‘ =25 1l

a?



Tir hoa do gia oo, nghiem lai K€ qua gia 16 UEp veén a ' hoac a'i., (inh 2.39¢).

Sau da. i tam gla 16c wie thisn Q. ciing nhé dac di&n wén: quay 4, va a |, ., dicung

I gde . hul phuong gia tde da quay d6 1a 2 phuong bdn kinh xudt phdt @ tan gia toc 1Ge

thivi Q.

6. Trrere hét. nhan xétrang phuong phdp phan tch dong hoc co cdu phang nhiy am van
6 nic thot Pokha ngan gon. cu thé: ngudi hoe, nghién ciu nén 1an dung dé tinh hoae
nghicin fai két qua bang phuang phdp thi hai.

Sau nifa, can khang dinh kbl niem vé tam van ide tite thai P, vt tam gia 8¢ ic thoi
Q. néu ding khii nigm 1am quay e thin, phidi ndi 1o thém L khi tinh van e hoac gia téc
(hinh 2.394).

Cuos cing. cling can phan bigt van tac cla tam van toe tic thdi la V.

=0 va van 1ée
di chuyén cla tam vin We twic thési v, . = 0 (hinh 2.39b.

89, Thn van 106c. gla 16e cde dienn: van (0c gac. gia toe goe cic khiu oo ciu rén hiinh 2 404
khi tay quay AB quay déu véi van toc goc o, = 10 87, & vi trf ¢, = 30" v kich thude cic
Khau la b, = L= by, = 0.1 2. Nghiem far két qua bang phuong phip do hoa vécto vin (oc.
2ia toc.

Gicti

1. Dy la 10 hop cia 2 co cdu cu it ABC vatay quay con treot CBD: nén trude hét hiy
%de dinh guan hé van 1o gilfa hai khao 1 va 3. rdi 1iép theo gila hai khau 3 va 5 img véi cdc
tam vin tée uie thén Py, Poo. Poy, v Py, (iromg d6 chi ¥ 1301 vi tril clia tam van t6c uwie thé gifa
hai khau not véi nhau bang khdp tinh uén 1a ¢ xa vo cung theo phuong thang séc vdéi
phuong tinh tign) dige tim theo dinh 1y ba tam van ¢ Wie thos (Kennedy). Trong tudng
hop cuia bal todi P, = D1 Py, 14 giao cla khau 3 va phuong thang ade véin AB ké qua A: P.,
li giao cla khau 4 va phuong thang goc vai CD ké qua C: P, 14 giao cla khau 3 vi phuong
thang gée véi CD ké qua D (hinh 2.40a),

2. Theo tinh chat cda tdm van téc tie thid Py ta cd:

V, =V
s By

[ Cp 5 =0 AP 3
dau bai cho AD = 2AC. hay AP, = 2CP,. (hinh 2.404).

Vay o, =20, =2.10 =20 5 (cling chiéu o) con thiy rang P, Tuén khong dai (bai
AC = BC cho diy vi tri co céu - gid trl o, thay déi, nén o, = const thi @, = const.

Tuong w. v61 Psr Vo = Vi v = Vv khau 5 tinh (ién. va tai thdi diém xét

kl

CPe; =1, 3 {hinh 2.40a). nén:



L P l\_”\'q Y S 2 _ 4 1
V= 20, AS =2V =2 100000 V3 =243 ms

Dra vao Py tinh e, tad that dignt xéchinh 2.40u);

V.

Ny 3 e
t,= - =—"= =, (nhung nguge chiéu)
ll\l’_:.. W
e %o
=l
£ i

£
55502
8

Hinh 2.40

3. Nghiém lai két qua trén bang cdch v& hoa dd véelo van tée (hinh 2.40b):

Vi, = Ly =10, 0L V3 = V3 msh:
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Fupas ) WT I |

A

v =2V, - =2ms

Waqy

Wy = w, {vi cling gid 1 van toc dii, cing gid i ban kinh} 0 = 20 &' (nhung nguce
chidu}y,
V= ZVHI =23 ms ' {theo chidu tir C 161 D)

Chu ¥ ring phucing phap hoa dé vécto chi cho biét két qua dong hoc tai 1 vi tri clia cor
cau: néu mudn biet quy luat chuyén déng cla cd cau. phai xét nhiéu vi trf trong mot chu ki
chuyén dong mai ket Juan duge o, = 20, = const. cdn o, = ©- chi tai thi didm dang xét
{ban doc ¢6 thé v& thém mot. hai vi trf nta d€ chimg 1o nhan xét nay). Vay két qua hai
phirong phip la duy nhat.

bé thuan lot cho viéc nghiém lai két qua gia téc. ta lap thém nhém gia gém hai con
trgt 6 va 7 ndi véi nhaw bang khdp quay E trén hai khau 1 v 3 tai P, d€ tinh van téc di
chuyén clia tam van tée tie thi P., tir phuong trinh:

Uy, =V, +V

| Fa i

=V, + V. (hinh2.40a vab),

trdd suy razu,, =V - (nhing nguoe chigw) = 2 my'

Bam,
4. Dé tim gia 6c. dimg biéu thire xdc dinh gia (6¢ cia tam van t6¢ titc thoi P

A, = Up, Ny thinh 2.40b),
trong do: Wog= 0o {= v )vau,  di x# dinh & trén: thay vao ¢6: a. =2.10=20ms"
chigucla a,  lachiéucha u,  quay 90" nguoe chidu w, (hinh 2.40b). Tir d6 suy ra gia
e diém B, (B.. B,
a Baa =2 dp il

{Ban doc w suy ra gia toc [ véi ¢ach lam tuong w.

Ngoaj ra tir két qua v& w. con suy ra: €, = €. = £,= £, = 0 (¢lng can nhac lai ring &, = Q
chi tai thisi diém dang xér).

5. Nghiém lai két qua rén bang cdch v& hoa 46 vécto gia té¢ (hinh 2.40¢) véi chy ¢ vé
kich thudc va gée do cdc khau teong 46t dac bigt clia bai 1odn. dan tdi:

ay, = 0 L= 10013 =103 ms™.

I 5 Vn, . \.I"E
g = 2 0. Vg = 20, “—2 (hinh 2.40b) = 2 ag, Y
V3 k

.V

; , 3 4 -
e = (038 L = (20 Ly \T (binh 2.40a) = -ap, V3.
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4

-
A

flurng Weo &'y = ay, Vi vid, =0néne. =6 =5, =0

. N e s -
Cich vE duge the hién trén hinh 2.80c:cdn a | = —2 d

Mot két qua hoan toan phit hop

90. Cho luge do ¢ cau mdy sang rén hinh 2.4 1a. hidy:

1. Tinh bac tr do v x€p loal co cau,

2. Tim (@t ca cdc 1am van toc 1ie thad tong chuyén dong tuong di gilta cde khau trong
co ol

3. Cho . kich thude cac klidu; xac dinh van toc gée cac khau,

4. V& dinh tinh hoa dé vécto van 16¢ cla co cau. rol suy ra van toc di chuyén tdm van
(¢ e thasi o -, - Bl 1OC W van 1oc Wie thi a ., trén hoa do.

3. New mot 6 nhan xé hitu ich vC cdch gidi ban odn.

Gldi

1. Co cau mdy sang trén hinh 2,414 13 co cdu phang vél s6 khau dong n = 5. s6 khidp
thiap loal 5. ps = 7. bac wr du cua co cdu ba:

W=050u-2p.=35-27=1

bao gom khau din 1 v nhéin loal 3 bon khiu sdu khép: 2.3.4.5. Co cdu thudc loai 3.

2. Né€u ke ci gid. co cau gdm m = n + | khau. thi s6 1am van t6c we thai [a s6 16 hap k
cua m khau chap 2. nghia 1a:

N ! mn— 1
k=C2 = m! - m{m ‘ﬂ (hoae k = nn+1) )
21m — 2} 2 2
theo dau biiin = 6, vay 16ng 6 1am van (8¢ ic thin L
k= (1(9__1) =15,
1.2

trong ¢dc tam van toe e thin dé. nhimg khau lién ké dé thily ngay 1 tam khdp quay. hoac
trén phuong thing gde v6i phurong tinh tién cua khép tinh tién: cdn cde khau cdch xa nhau
thi phdi nha dinh iy ba tam van t8c e thai (Kennedy). Thudn tién nhit 1a dung da gidc anh
1am van e e thdi ma:

- 8o dinh [3 6 kv hicu (1én) khau.

- 8¢ canh hoic dudng chéo nét lién 1a s6 1am van tdc tic hai gifra 2 kKhau lién ké dé
thdy. nét dut [a s& tim van tS¢ tive thisi kho thay hon thinh 2.41b) tim duoce bang cich vé
canh chung cia 2 tam gidc - chinh 14 tam van t8c tie thai phai tim (thi du: Py.). con 4 canh
dd biét ta 4 tam van e e thoi (thi du: Pe, Pe, va Pua. P
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Trén hinh 2.41a. P, la giao cua Ps; Py, vaP,, P,, (ciing chinh la diém Axua S*,; khi vé
hoa d6 van t6c co cdu loai 3). Toan bo 15 tam van toc tic thoi thé hién trén da gidc anh tam
van toc tifc thoi hinh 2.41b. con trén co cau hinh 2.41a méi xdc dinh 11 tam véan téc tic
thoi. 4 tam van téc tie thoi con lai P,,. P,,. Ps,. Py, ban doc twrtim lay.

N TFTTIT
2

&y

a)

S

Hinh 2.41

Tir mét s6 tam van toc tic thai trén da tim (hinh 2.41a):

P, A

3l

3l P.?t:

- Py, va Py Vi, = Vi, 0. PPy =0, P A suyrao; = o,

(ngudc chiéu

s

®, cho trudc).

- va van t6c céc di€m khéc ciling nhu véan t6c goc cdc khau khac:

6/



DP., .
V,, = 0:DPy. = @, DG, suy raz ¢, = w, _f) "~ {cung chiéu o).
¥
. Py
Vi=e,EP = o, EF.suy rat v, = wy == {ctng chiéum,).
. CPy o s
Ve =w,CPy = o, CPo sty raz o, = 00, —— (cling chidu o}

4. D& v& hoa dé vécto van t6c clia o cau (hinh 2.41c). ra ding phuong phdp diém
Axua (nhu 1€t 2.4 trang 47, ¢6 3 diém Axua. trong d6 di€m S triing v6i tdm van i8¢ tic

thoi Py, duoe dung dé viét va giai phuong trinh véeto van téc. vi v S v by, = O s& don
gian. ngan gon nhat. Viée v& dinb tinh dugce thé hien trén hinh 2.41c¢ (ban doc ¢ thé diing
diém S, va S, dé chung 10 didu nay).

Sau dd. lap thém nhém gid, gom hai khau 6.7 n6i véi nhau bang khdp quay trén hai
khau 4 va 5 dé xdc dinh van 16¢ di chuyén ctia tam van 16¢ tae tha GI. ., (v Uucp vao hinh

2.41c). o1 quay nguge chigu o 4 di 90" 1a € duge gia 16¢ 4, nhu cac bai todn rén day.

w0

5. CuGi cOng. sau bai giai dinh tinh nay. ta co mét 6 nhan xét hifu ich vé phuong phap
phan tich déng hgc co ciu bang 1am van t6c tire tha;

- Co cdu hang ba (va cdc co c4u 16p cao khdc thude ldp Kennedy [6]) ciing giai duoc
bang tam van 8¢ tie thai, ma lai twong déi ngan. gon. dé hidu.

- Chu ¥ chon nhimg tam van 16c¢ tdc thoi lién hé v& khau din va gid dé giam hang co
cau {Py. Py). dong thoi tring véi 1 diém Axua (P, ) thi khi nghiém lai két qua bing phuong
phdp hoa dé vécta van toc s& don gidn nhat

- Phan biét rd rang cdc Khdi niém: Van 8¢ cla tam van téc tic thdi V., (trong bai

o

nay i V,_ = 0) v& van tdc di chuyén cia tam van 8¢ twic thisi u | {trong bai nay 13
Y F g 1 g A

E], ., # 0): khong nén dong nhat goi tat tam van téc e thei (P;). tAm gia 16¢ tic thai (Q;}

la tam quay tirc th&i (¢ the dan dén ngod nhin. nham & hai phén tinh khdc nhau rong bai
todn phan tich dong hec co cau).

Bai tap cho dap s0

91. Cho co cdu tay quay con trugt chinh tam (hinh 2.42) ¢6 kich thude 1, = 1, = 0.1 on:
khau dan 1 quay déu v6i van t6c gée o, = 105", & vi tri @, = 30". Hay tinh van (3¢ va gia
tdc ctia diem C. clia tam van 18c 1ic thei Py, vi van tc gée. gia 16¢ gée cua khau 2. Tin tam
gia t6c Qy cla kbau 2. Giai bai todn bang phuong phdp tam van t6c tic thén va nghiém lai
bang hoa dd vécig.

92: Cho co cdu culit (hinh 2.43) ¢é kich thude 1,5 = [, = 0.1 m: khau dan | quay déu vai
van 18c goc o, = 108", & vi tri @, = 30", Hay tinh van 1dc. gia tde cha diém B.. va gia t6c
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cua tam van toc ure thon Py, bang phuong phidp tam van 16¢ we thin vi nghiém lai bang hoa
dé vécta. sau dé Him tam gia e e thdi Q., va thir suy dodn qui dao clia Pa, v Qn..

Hinh 2.42 Hinh 2.43
e . l,.. 1 _
93. Cho co ciu bdn & 4 khau hinh 2.44 ¢é kich thude 1, = :‘ =" = 0.1 n: khau dan 1

quay déu v&i van to¢ gdc o, = 108 tai vi uf ¢, = 90", BC nam ngang. CD nghiéng 45", Hay
1 141 ¢d ¢de tm van 1oc Wie thoi cda co ciu qua da gidc anh tAm van t6c tiie thai va vé vao
co ciu. Nhin xét vé sut twong (ng cla vi trf cdc tam viu e tre thol véi da gide anh tam van
1oc nte thisi va dinh 1y ba tam van (8¢ tic thoi{Kennedy). Tinh w. vi nghiém lai k&t qua bang
hoa dé vécta.

94. Cho co cau cubit hinh 2.45 ¢ kich thude |y = 1 = 0.1 m: khiw dan 1 quay déu vér vin
16c g6c w, = 10¢° ', S vitri @, = 60", Tim vi tri cdc tam vin téc tic théi trén co cdu qua da
gide anh cua tam van tdc tie thai. Xdc dinh o, bing ca hai 1am van 8¢ tfc thai Py, va Py, ti
dé suy ra quy ludt chuyén dong cha co cdu, va nghiém lai ket qua bang cach vE& hoa do van

toc va gia téc. Cudi cling. xde dinh diém K3 thude khau 3. bigt v k. =V,

FETIES

Hinh 2.44 Hinh 2.45
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95, Cho ca cau hinh 2.46 ¢o kich thwde §,, = | =01m 1, =01 \-"(fa’ ni. Hay

NP

wde dinht cde v van o e thin mén oo cau qua da gide anh taim van toe tic thivn sau dé
tinfv van 16c goce cde khau vic van e dicm L e khio din b oquay déu véi van 6 goe
o = 0N Ttal viwd o, = 180" Nghiem lai ket quid bang hoa dé véens van o5c,
96. Cho co caun hinh 2.47 ¢6 kich thude Lo =1, =i, =1, = 0.1 m khau dan | quay déu
VoL van toe goc o, = [0 s it gy = 60" va ACE thang hang. uire giao véi phuang unh
fiEn cua con murgt 5.

I Thm e tam van 1ée nre tht gilta 2 khau trong 6 cav,

2T do suy ra cde van 1o gde cde khau. van 10¢ con trugt 5 va nghigm lai k&t qua
bang hoa do vécls van e

3 Ve hog dé véeto gia t6c. tinh gia tée gée khau 3 vt khau 4 vinghiéim lat k€t qua aia
rac eée khao 3

4 Hinh 2.46 Hinh 2.47
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Chuong 3
PHAN TICH LUC TREN CG CAU PHANG

3.1. TINH LUC QUAN TRINH TREN CO CAU
Van dé cin cha ¥

1. Trong trudmg hop téng qudt, luc quin tinh cta cic chit diém trén mot khau duoe
thay the bang mot lue v mot mdmen Jue qudn tinh:

P, =-—ma, | N dat ti rong thm 5.
M, =-J; [Nm]

trong dé:

- m [kgl, 3¢ kg.an®] la khoi lwang clia khaw tép trung o trong tam S va momen quan
tinh chinh tam cia khéi luong khau thé hién cdu tao cia khaw. Hai dai luong nay
thudng cho trudce;

~a, vi e ]2 gia toc cla trong thm S vA gia (Ge gée ctia khau thé hicn dac diém chuyén
déng cia khau, xéc dinh duge qua viée phan tich dong hoc. Ddu "~ biéu thi lyc qudn
tinh vA momen cta lue gudn tinh nguoe chidu véi gia W6e tuong dng.

Nhung mil khic ¢6 thé thay thé h¢ luc v mdmen trén thanh mét lue:

P, = - m.agdit cach tong tm mét kKhoang:
h=—2 [m].
P

q

Khoang cich nay hay néi cich khéc 1 diém dat cta lye quén tinh phy thude vao dac
diém chuyén dong cu thé clia timg khau va c6 thé xdc dinh duge nhdy vite phén tich gia 10¢
a,. Che nén thuc chdt cha viée tinh lye qudn tinh la xéc dioh diém dat cta lge quin tinh
trong timg trusng hop cu thé.

2. Nhit viée xac dinh luc quén tinh, c6 thé tinh dp lye khdp dong, ¢6 the han ché mat
hai cGa né (thw ¢cin bang maiy) vi loi dung mat t6t clia né (nhu mdy sang, mdy dam rung...).
Rai tap giai sén

97. Dao tuét ¢ khoi lugng 2 kg gin trén tang quay mdy tudt lia, trong tam S ctla duo cdch
tam quay clia tang mot khodng g = 0,2 m. Tang quay déu véi n = 1000 vg/ph. Hiy tinh luc
vang cha dao va huc tac dong vie 8 true clia tang quay. Lam the ndo dé triét tieu lyc tic
dong 1ai é.
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Gidi.
Vi tang quay déu (g = 0) nén khong ¢6 mémen clia lye quéan tinh, chi ¢é lue quén tinh

ly tam lam vang dao va tdc dong vio 6, ¢d tri so-:

, v
P =ma;=mwory=m [—— i A

30}
trong do:
m - khél lugng cba dao (Ly),

1 - 1oc dO quay clia tang cing 1a cla dao (vg/ph),

r. - khoang cdch tir trong tam dao dén tam quay ().

3141000
Pq =2[”]47‘{-};@J 0,2 =4360 N, Hinh 3.1

Muén tri¢t tieu hre tic dong tai 6 ¢6 thé gin hai dao d&i xitng qua tam quay. T4l chién
luc viing trén hai duo d&i xtmg & vin t6n tai, nén bien phdp 8 dinh dao trén tang cin phai
chic chin (hinh 3.1).

98. Tinh luc quan tinh ién nhél cia khau 3 treng bai 71, bict khéi fugng khau 3 lam, = lke.
Gidi.

Nhu d@ tinh & bai 71, khau 3 chuyén déng tinh
nén vai gia toc:
a

dy =0, cosQ 4 8 A
) ] E o
nén a, ldn nhit khi @, = 0" hoac 180°, tac 12 & vi tri 2

bién ¢l co cu (hinh 3.2), tai dé:

F, =—ma, =-ma, cosgp,
P, =m.w; ,,cos0' =1.102.0,1 1=10 N, Hinh 3.2

huéng nguoc chi€u véi 4y, (hay ap,), tic 1a ndm ngang vi huéng tir tréi sang phai.

99. Xdc dinh luc quén tinh trén co cfu méy bio ngang trong bii 38 Ung véi vin 16c o, =
10 57 Bigt khéi lugng ddu bio m, = 50 kg, Khéi luong thanh truyén m, = 5 kg, khéi luong
culit m; = 20 kg v nhiing mémen qudn tinh: Jg, = 0,03 kg.m® I, = 0,2 kg.m’. Céc trong tam
& gira khau tuong tng.

Gidi.
Trén co cau mdy bao nguang bai 58 (hink 2.12) cdn phai tinh luc quan tinh cia ba khau:
déu blo 5, thanh truyén 4 va culit 3, dya vio khéi luong, moémen gudn tinh di cho va kél

qua cla bai todn gia t6c (do trén hoa d6 gia to¢ hinh 2.12¢) nhimg doan biéu thi gia t6¢ cdn
tinh va suy ra:
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ag =4, =pe' .y, =22.0,125=2.75 mis’

khau 5 chuyén dong tinh 1icén,

dg = ps,p, = 30,0125 =375 s

B

-—

=p's,.u, = 24.0,125 =300 my/y’

£ = Age Iln_;cs‘_z M, 8.0.125 o8
Tl S5Cu, 80.0,005 7

Tuong tu cé:
£, =255 "
Cde lye quén tinh cda 3 kbau ay dugce tinh nhu sau:
P.= -Mgag =-—ma, =-50-275=-137,5N
P =-mu, =-5375=-1862 N

P, =-mua =-20.3=60 N.
Dau "-" chimg 16 ede lue qudn tinh nguge chidu véi cdc gia toc tuong img di xdc dinh.
Vin dé con lai la xdc dinh diém dat eda cdce hre quén tinh &y.
1. Diém dat hee quan tinh cla khau 5 & trén phuong tinh tién cla déu bao.

2. biém dat lye quan tinh ciia khau 3: Vi khau 3 chuyw dong quay khong déu quanh
mdl diém b dinh khong di qua trong tam nén diém dat cla luc quin tinh cé thé xdc dinh
bang cich hop lyc quin unh dat tai trong 1am:
P =-mua, =-00N

da
va momen clia lye qudn tinh:

Mq‘ = —JS_‘E =-0,2.2,5=-0,5 Nm
thanh mét ue quér tinh dét tai tam dao dong K¢ (d6i dién véi C d6i vdi S,) cich S, mot
khoang:

3,
Iy =— 02 _ 4025 m.
* i, 20.0.4

hay phuong cha luc quan tinh dat tai K cdch S; mot doan h, sao cho:

M 5
h, =—=% 29’— =0,008 m .
) 60

3. Diém dat luc qudn tinh cha khiu 4: Vi khau 4 chuyén dong song phéng, nén tuy
v1éc phén tich gia t6e trong tam S, thee diém niio mi cé cde cich xéc dmh diém mat tuong
g, nhung két qua vé phuong tdc dung ctia lyc quan tinh [ duy nhat.
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. Néu phdn tich gia toe diém 8, theo diém D

a, =a,+dg,

—-m,a, =-m,a,-—m,a,,
tic 13 Iwe qudn tinh téng hop P, =-m.a, (d&bict bl 0 va phuong chicu) 1 tong veeto clia
lute quidn tinh trong chuyén dong theo didgm D - P =-ma, dactai 5 (vi chuvén dong ciy

S, theo D 1a chuyén dang tinh tén, cling da biét pluropg chidu va trl s8) v lue qudn tinh
trong chuyén déng tuong ddi cha S, quay quanh D P; =-m,a, ,, (ndt chung va trudng hop
nity li quay khong déu nén viée xde dinh giong nhumuc 2, nghta la lye B[ dit 1l K,
hinh 2.12a). Diém déng guy T, cha hai lue qudn tinh thanh phén ndy chinh 12 didm dat lye
quén tinh tong hop P,. ¢fn tim, goi 1 thm quén tinh,

Co (hé khong cin xie dinh cu thé nhitng lue qudn tinh thanh phan vi tri s6 va chidu
lue quin tinh téng hep dd bicl, chi céin i 8 ké song song vai phuong gia t6c a,, vi 1 K, ke
song song vdi phuong gin 10¢ 8y, giao diém cla hai phuong way chinh la T, i T, ké
phuong song song voi ag, va trén 6 dat I, ngirge chiéu ag..

b. Néu phan tich gia téc diém S, theo diém E

A, mag tige

thi viée lim cling tuong tu nhu phdn a) v s& duge K, T
. Néu phan tich gia 16 diém S, theo dism P (rim gia t6c ciia khdn 4. a,, = 0
ag, =a, +tag,
thi viee lam womg wrnhu 2 i lue quén tinh trong chuyén déng theo tri¢t tiéu, v& phuong
dién tinh lue quan tinh ¢é thé coi nhu khau 4 quay khong déu quanh didm P (a, = 0). Nén

viée 1am cu thé 1a fim diém P urén hoa d6 co cau (biing cdch vE tam gide DEP ddng dang
thudn vdi tam gide d'«¢’.p’ trén hoa dd gia 16¢), n6l PS, va tim digm K.

Tat nhién cde diém Ty, K va T phdi ndm trén mot dudng thing song song vdi
phuong gia toe ay,.

Vi¢c lam cu thé dd duoc trinh bay o bai 582

Bai tap cho dap s6

100.Mot con trugt chuyén déng nhanh dén véi gia téc a = 10 mi/y”. Khong ké tdi ma sit trén
mt truet, linh ¢ong sudt ngoai lue P ddy vat chuyén dong khi vt ¢é vian t8c 5 ny/s. Biét khai
luong ¢4 con truot 13 m = 2 kg (hinh 3.3).

101, Hiy tinh mémen cia lue qudn tinh cda banh da trong thdi gian mé mdy: Biél lic bat ddu
mé& mdy vin tdc péc bing 0 v sau 3 gidy van 10c tang ty 1€ vdi thii gian thi may chuyén
dong binh én, vdi van e gée trung binh © = 21 s'; mémen quan tinh cda banh di la
I'=2 kg.n’, trong tdm hdnh da & ngay trén trye guay (hinh 3.4).
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Hinh 3.3 Hinh 3.4

102.Tinh dp luc dong trén 6 clia binh rang vé tinh 2 trén hink 3.5 (¢6 khoi lugng m, = 0,5 Ly
ap trung (i trong tam O,), khi binh rang 1 dan dong quay déu vdi vin t6c n, = 1440 veiph
SO rang cla cdc binh ring tiéu chudn twong dng A7, = 20, 4, =40 vi médun m = 5 n.
Mudn khong ¢é ip Iue nay thi két ¢ cia hé bdnh rang nén nhu the nio 7,

N .
\

Or

5

Hinh 3.5
103.Tinh luc quan tinh cua cie khau rong co ciu may sing & hinh 2.10 néu cho khai lugng
cla cde khau 4 v 5: m, = 2 kg, my = 10 kg v memen quén tinh cba khau 4: )y =
0,02 kg, Hily xdc dinh diém dat cha Iye qudn tinh khau 4 bing nhiée phuong phap.

104.Tinh luc gudn tinh ela cde kKhaw trong co cau tay quay con trugt tai vi tri ¢, = 45" n&u
khau dan 1 quay déu véi viin tSc gée w, = 200 ' (hinh 3.6).

Kich thude cac kbiu i, = 0,074 1, 8y = 0.2 1, fis, =002 m, ]m._. =006m, 1. =0,

> e,

Khéi lugng cdc khau 1a:m; = 10 kg, m, = 0.5 kg, m, = 0,4 kg.

Moémen quén tinh: J, = 0,0018 kg.m’

105, Tinh lye quin tinh ella cic khdu trong co cflu mdy bao soc & hinh 2.14a; néu cho khai
lugng via mémen quin tinh cua cic kKhaw: my = 5 kg, m = 10 kg, ), =001 kg (trong tam
5y xde dinh theo log; = £,5).
106. Tinh lye quan tinh clla cée khau trong o ciu may bio ngang & hinh 2.32 néu cho thém
khéi lugng va momen qudn tinh chia cde khau m; = 20 kg, m = 30 kg, T = 0,125 kg
{(treng 1am S, & gita khau).
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3.2. TINH AP LUC KHOP BONG cUA cd CAU VA MOMEN CAN BANG TREN KHAU DAN
Vin dé can chd ¥
1. Ap luc khip dong 1a noi luc tai cdc khdp dong khi khéng ké dén luc ma sit (néu ké

ca ma sdt thi goi 1a phin luc khép dong). Vi thé phai tdch khau no ra khoi khau kia, méi
xudt hién dp lyc khdp dong biu thi cho tac dung luc trong hd giffa hai khau twong ting.

~ 2. Mat khéc. ty loai khép dong ma cdc y€u 16 cua dp lwe khép ddng (uri 6, phuong

chieu. diém dar) d& bi€l nhiéu hay it va mudn xdc dinh dugc céc y€u t8 chua biét can lap
phuong trinh can bang luc (hoac mémen). Viée tich ra 6 khau va khdp phai phi hop didu
kién tinh dinh, nic 14 phdi tdch ra nhing nhém Axua mdi dit s6 phuong trinh dé xdc dinh 56
dn s@ - la s6 y€u (o cla ap lyc khdp déng cén xdc dinh.

3. Trong qud trinh tinh todn nén chil y:

- Tinh cho nhém xa khau din trude.

- Viét va giai phuong trinh vecto cia hé huc cin bang nén dart: cdc luc trén cling khau
va hai thianh phéin cila mot luc lién tiép nhau.

4. Cudi cling duge dp luc khdp dong tai nhém néi véi khiu dan dai dién cho 14t ca cic
luc ngoai khau dan téc dong vao khau din. Momen can bang phai tinh, can bang v4i mémen
cuia ap luc khdp dong nay va cdc lyc khdc tdc dong trén khau dan. Sau d6 ¢6 co s& dé tinh dp
luc khép déng gifra gid va khau dén.

C6 thé tinh modémen can bang bing nhiéu phuong phip, thudn lgi hon ca hai phuong
phap sau:

- Tir viéc tinh 4p luc khdp dong (khi c4n va da tinh 4p lyc khdp dong ciia cdc nhom).

- Tir viéc tinh cbng su4t cla tit cd cdc ngoai luc tdc dong trén co cau.

5. Viéc tinh 4p luc khdp dong tao co s¢ cho viéc tinh sde bén ciia khau va khép, viéc
tinh ma sat vi boi trom,... tiép tuc gidi quy#t bai todn dong luc hoe mady.
Bat tap giai san
107. Tinh 4p luc khdp dong (rén co ciu tay quay con trugt va mémen can bang trén khau
dan | v&i két qua phan tich dong hoc va tinh luc qudn tinh o bai 104.
Giai.

1. Tir két qua ciia bai 104 tinh van toc, gia 16¢, luc qudn tinh qua hoa dd co céu vdi
w, = 0,002 [mimm]. hoa d6 van ¢ v6i p, = 0.4 [m/mm.s]; hoa do gia 18¢c vai p, =

80 [m/mm.s*) trén hinh 3.6a. b va ¢. Cic ngoai luc tdc dong trén co cau gdém cé trong lugng
v luc qudn tinh clia cdc khau.

G, = 100 N, G. = 5 N, G, =4 V. nhimg trong lugng nay qud nho so vdi lyc qudn tink
nén 6 thé bo qua.

P, = 8000 N. P,,= 1240 N vd P,;=832 N.

Phai tinh dp luc khép dong vd momen can bang dudi tic déng cia nhimg ngoai luc
nay.
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2. Truge hét tdch nhém Ginh dinh aém kbau 2 va 3, cdn lai khio din 1. Thay thé lue
tic dong cha khiu din 1 v6i gid O viio nhém bang R, (bigt digm dit B nhung chua bidt
phuong, chidu va iri s63 v R . (biél phuong nhung chua bigl diém dat va i s&}).

Phuomg trinh can bing lyc clia ohém nay:
R,+P. +P.+R;=0,
trong d6 R, vis R ; chua bi¢t hdy tich ridng tmg khau sau khi phin tich R, =R, + R" ..
Can bing momen trén khau 2

R, Jo P .0, = 0.

yis
h, la khoang céch tir P, d&n diém C.

E.b.  1240.55.0,002
R, =42 o T T S h6R2 N
I 0.2

Bdu "+" ching 16 chidu dat cha R, 12 dilng.
Can bing luc trén khaou 3;
R,;+R.+P:=0
Phuong trinh nay ching 6 Ry, P,y vd R, déng quy, suy ra R,; dat tai C
Viét lai phuong trinh cén béng luc cda nhém:

R';+ R+ P+ P+ Riu=0

i

Chi con lui tri s& ctia R, vt R, chua bidt, gidi duge bing hoa dé veclo hinh 3.6d véi
M= 20 Nl (VE phuong R™,, trén 46 [y mot diém bat ky v R, P, P,y vaphrong R,
sau do vé Ry, va R4, do va unh:

R, =93.20= 1860 N,
R,, = 50. 20 = 1000 N,
R, =25.20=500N.

3. Dé tinh momen can bang trén khau dan | bang cich tinh ap lue khap dong cin xdc
dinh R, '

R; =-Ry;
vi tinh dugc momen can bing trén khau din:
M., =-R; 0y =-1900 . 23 0,002 = -85.78 N,

h, la khoang cich tir R,, dén A. Diu “-" chdng 16 M, nguoe chiéu v6i momen cia R, 46i
v4i diém A, tic 14 nguge chidu vai @,

Khi tich khau din ra khai gid, phueng trinh cin bing lue 12

Ry + P, + Ry, =0,
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Gidi phuong trinh niy biing loa d6 vecto (hinh 3.6e) vai ty 1¢ xich u, = 200 Nfmum) do
R., va P, di xdc dinh, nén do va tinh duoc:

R, =47.5 . 200 = 9500 N,

4. C6 thé nghigm lai két qua tinh M, bang phirang phdp cong sudt. Tir tim hoa 46 van
16¢ ke phuong cée lue Py P P, rdi chisu cic van 8¢ Vg, Vo, ¥ tuong 1ing trén phuong
fuc tae dung (hinh 3.6b) & tinh duge tri 6 cong suat cdc lye nay (chd ¥ ring P g 4L ¥y onén
edng  sudt bing U) bing céng sudl ¢lia mamen can bing tran khau din:

Ph' o,

M, =-— Z.—L
0,
vl PI 18 ngoat lyc: b'; 12 hinh chiu vin to¢ cia cde di€m dat lye tuong tng trén phuong,
cic lye nay.
T d6 suy ra:
~1240.12,5 (L4 +832.33.0,4

o = - — =—85,56 N .
' 200

-" chitng to modmen can bang nguoc chiéu o,

M

Dau

Két qua xdp xi, nhung phuong phdp nay ngin gon va chinh xdc hon vi it qua cic bude
xde dinh trung gian.

108. Tinh cdc dp lyc khép dong vi momen cin bang trén khau ddn 1 cta co ciu may bao
ngang (hinh 3.7) vdi cdc két qua phan tich dong hoc vi tink lue gudn tinh & bai 58 vi bai Y4,
biét lyc bio tir phoi tde dong vio dao 1a P, = 1000 N tai vi tri X, = 0,29 m.

Giidii.
1. Tu k€t qud cua céc bai 58 va 99, ¢6 cde ngoai luc Ldc dong trén co cdu 1a: trong,

lugng cde kbhau: G, = 500 N, G, = 50 N, G, = 200 N dat tai trong tam céc khau tuong tng:
S, (trén phuong AC) 5,. 8. (chinh gita cdc khau 4 va 3) htrdng tlmng dimg xudng dudi.

s 7 Ros

b5 Ao3

2 K3 Ry

Z o Mp= 2040

&
s, 0
Jg
&
8) My = go25 m
Hinh 3.7
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Luc qudn tinh cdc khaw: P = 1375 N, P, = 18.62 N, P, = 60 & dat trén cdc khiu
tirang g, cing phudng nguge chiu vl cic gia tée trong thm cdc khau do, tu S, T, K.
Ngoii ra con lyc bao P_= 1000 N, song song vi nguge chidu chuyén dong cua déu hao (& vi
tri dang xét) cach A mdt doan x,. = 0,29 1.

Phai tinh 4p luyc khép dong vii mémen céin bing cla co cfiu dudi tdc dong cia nhimg
ngoai huc ay.

2. Tach cd c4u thanh hai nhém tinh dinh (5, 4); (3, 2) vA khau din 1; thay the tdc dong
luc biing e 4p Iue Ryq, Ry, Rosy Rina Riay Ry, va M,

Xét phuong trinh cén bing luc cda nhém (5, 4):
R +P +P:+G +G,+ P, + R, + R, =0
R';, ¢6 thé xdc dinh bang phuong trinh c4n bang inémen cia khau 4 déi véi diém E:
P, .h, —(i,h s
e/

]

Ry =

EL

trong dé P, vi R';; qud nho so véi cdc lyc khéc, nén cd thé bd qua; chi cdn lai R, va R,
{= R,,) s& xdc dinh dugce tri 56 khi gidi phuong trinh trén bing hoa dé vecio (hinh 3.7a).
Véi pu, =20 Ninim. Sau dd do va tinh:

Ry =25.20=500N
R,, =58.20=1160N
(Diém dit R, ¢6 thé xdc dinh bing phuong trinh can bing momen trén khiu 5).
bé xdc dinh R, = - Ry, hily xem phuong trinh ¢4n béng luc trén khau 5:
Ry+P. +P . +G+Ryu=0

trong dé chi cé R, chua bigt phuong, chiéu va tri s8; gidi duge trén ciing hoa db luc & hinh
3. Fa:

R..=56,75.20=11373N.
3. Ti¢p tuc, xét phuong trink cén bang huc cUa nhém (3, 2):
Ryuy+Pi+G+R;+ Ry =0
trong 46 R, duge xdc dinh bing phuong trinh cin bing mémen cta khau 3 d6i v6i diédm C:

Ry, dye +Pah, 4G, 0,

R]2 - 43000
;BC
. 3 1C
L= 1140 16(}+?{(;8 0+200.10 _1754 N

phuong vuong géc vai BC, chiéu tir trdi qua pha.
Con lai R, gidi duge trén cling hoy d6 lye & hinh 3.7a:

R,=29.20=580N
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R, = - Ry, €6 thé xic dinh tir phuong trinh can bang luc ctia khau 2:
R, =- Ry, (=R.)
4. Cuoi cling tinh momen can bing M,, rén khau din bing cich tinh ap hre khép
dong:
M. =-R..h
h, la khodng cich 1t R, dén A,
M, =- 1754 . 28,5 .0,005 = - 24906 N
Dau "-" chitng t6 M, nguae chidu véi mamen cia R, e 13 cimg chitu vdi o,

Co the nghiém lai kél qua nay bing phuong phap cong suit (hinh 3.7b)nhu bai 107, Tir
1am hoa do van t8c ke phuong cic lue G, G,. P, P.; (G, khong 1o nén cong sual, cdn cac
lue khic khong déng ké) réi chidu van 16 cha cde didm it fue 1én cée phuong luc uong
tng s& tinh duge:

—(100 37.5).87.0,025— .5.0,025-50.4.0,025
_ (1000 +137 5. 87.0,025-200 2 0.4.0,02 —249.9 N

<o 10

Muén tinh dp lue R, ¢6 thé xét can bing lyc trén khau 11 R, = - R,,.
109. Tinh cic dp lye khdp dong va mémen can bing trén khau dan 1 cia co ciu may sing
(hinh 1.10} véi cic k&t qua phan tich dong hoe vivtinh luc yudn tinh trong bii 36 va b 103.
Ngoal ra cho thém ngoai luc P, = 500 N tdai dién cho lue can k¥ thuat. trong trudmg hop
nay fa lyc ma sét) tdc dong viio mat sang E theo phuong nam ngang.
Gidi.

L. Tir ket qua cua cde bai todn 536 vy 103, ¢o cae ngoal lue ta. dung 1én co cau Iy

Trong lugng céc khau: G, =20 N, G, = 100 N dat tai trong tdm cdc khau S, {gitta khau
4) v §, (triing vdi E).

I
Mp=3 | fos Ras
Frrkird
Gx
Risl= Ryg)
3= Res)
Aby
Rz

Hinh 3.8
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Lue quén tinh cdc khau: P, = 18 N dat tai diém T trén khau 4 va P, = 45 N dat tai
diém E (trén khau 5).

Trén khéu 5 con luc can P, = 500 N hudng nguge chiéu chuyén déng cis mat sing 5.

Phai tinh dp Juc khip dong vad mémen cén bang cla co cdu dudi (ac dong cla céc
ngoai lyc dy. ' '

2. Tach co cau thanh 2 nhém tinh dinh (5, 4) ; (3, 2) v khau din | thay the tic dong
lrre hang cde 4p luc khép dong:

R... R, R, R, Ry, R, R, v M,
Xé1 phuong trinh can bang lyc trén nhém (4, 5):
Rys+ P, + P+ G+ P+ G, + Ry =0

rong d6 P, vh G, qué nho so vdi P, nén ¢6 thé bo qua va chd ¥ ring trén khau 4 khong ¢é
ngoai luc tic dong nén dp lue Ry, ( = - Ry, = - Ry:) ¢6 phuong theo phuong khau 4,-do dé
chi con iai Rys v2 Ry Xdc dinh duoe tri s6 hai 4p lye nay khi giai phuong trinh trén bing
hoa d6 vecto (hinh 3.8) v&i ., = 5 N/mm. Sau d6 do va tinh:

Ry =38.5=190 N,
R, =93 5=465N.

3. Xét phuong trinh can bing lyc trén nhém (3, 2):
Ry+R;:+R,;, =0

trong d6 vi khong c6 ngeai luc tic ddng trén cdc khau 2 va 3 nén phuong cic 4p luec Ry,
(= - Ry)) va Ry ¢6 phuong theo khau 2 v 3. Tri s6 cila chiing duge xdc dinh khi giai
phuong trinh trén bang hoa d6 vectd (hinh 3.8). Sau dé do v tinh:

Rpy=24.5=120N,
R,=105.5=525N.
4. Cu8i ciing tinh momen can bang trén khau din bang cdch tinh dp luc khép dong:
M, =-Ry - lap
M,=-325.0,1=-525Nm
nguoe chidu véi mémen clia R, tic 1 ciing chiéu vdi o,

C6 thé nghiém lui két qua trén bang phuong phip cong sust. Trong trudng hop cu thé
clia bai todn, chi ¢6 cong sust clia P, va P,
M, = - (P, ~P v _ 355115
W, 10

M,, = 52,325 Nm {ciing chiéu véi o).

Két qua phit hop.
Muén tinh Ry, xét can bang luc trén khau 1: Ry, = -Ry,.
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5. Chu ¥ la 1ai C ¢6 hai khép dong vi 1& ché néi cha 3 khau; Bai gidi trén di coi hai
khdp dong d6 1a: mot khdp ndi gita 4 va 3, khop con lai ndi gida 2 va 3; con ¢6 thé coi |
khdp nédi gida 4 va 2, khép con lai ndi gitta 2 va 3. Cich phén tich hoan toin tuong 1 va kél
qud Ta duy nhat (img vdi cdc dp luc dat trong ngoac don & hinh 3.8).

110. Tinh nhing dp luc khdp dong va luc can bang (Jat tai diém gitta Khau AB theo phuong
thing géc v&i khau ndy), cho trudc £, = 0,1 1, foc =l =2 m.

Co cau & vi trf @, = 90", thanh truyén BC ndm ngang vd khau CD thang dimg (hinh
3.9). Momen can tdc dong wrén cdc khau BC vi CD 1a:

M, =M. =200 Nm.

| ;.
ﬁ; K3 24
M
N7 e
g >z ]
! 3
C“\
A >
M
2 s

Hinh 3.9
Gidi.
1. Téch co cdu thinh mot nhém tinh dinh (3, 2) vi khau din 1; thay thé tdc dong luc
bang cic ép lyc khdp dong: R, Ry, Ry, Ry, Py
Xét phuong trinh c¢4n béng lyc trén nhém (3, 2):
Ry, +R',+R ;+R" ;=0

trong d6 cdc dp Iye tiép tuyén duge xdc dinh tit nhitng phuong trinh can bing mémen trén
titng khau déi vdi diém C;

M, 20

R, =2 =""=100 N,
le 0.2
M
va R, =20 o0 N
T, 02



(chiing tao thinh nhimg mémen nguge chiéu v6i ciac momen ¢dn), do d6 chi con lar R, v

R"_, - s& xdc dinh dugc tri 56 hai dp luc niy khi gidi phuong trinh trén bing hoa d6 veclo
o ! ety P ¥ giar p g g hod

(hinh 3.9b) v6i p,=2.5 N/mm. Sau d6, do va tinh:

R, =R',,=40.25=100N
R';=R,:=40.25=100N
Tat nhign Ry = - R; va R}, = - Ry, néu xét céin bang lue timg khau.

2. Tinh lyc can bang P, trén khau déin biing cdch tinh dp luc khdp dong :

10042 .0,1 V2

p=Raha T2 gy
Lan 01
2 2

tao thanh M., nguoc chiéu v6i mémen clia Ry, (hinh 3.9¢).
C6 thé nghiém lai két qua 1inh M, bang phuang phip cong sufl:
P,v, =M, 0, +M, o,

i
Pd,.m].—-'-‘i“—=Mz,u_\2 +M,.0,

Tai vi tri cho trude, d& dang suy ra: o, = 2a;; 0, = 0. Vay:

P, = M-‘f}-‘ = 1:4—3,39 =200 N.
ml_& AR
2

3. Chd ¥ 14 nhimg bai todn thude loai nay {cd ciu ¢ nhitng kich thude va & nhing vi
tri dac bigt) cé thé hoan toln suy ludn hoac giai bang cich v& nhanh gon khéng can ty 1&
xich ma vAn duge két qua chinh xéc.

111. Tinh céc ap lue khdp dong trén co cu méy bao loai ba (hinh 2.32) vdi cdc két qua
phan tich dong hoc va tinh lye qudn tinh trong bai 81 va bai 106 Ngoai ra cho thém lyc
bao P, = 1000 N ndm ngang tdc ddng vao dao bao, cach riinh trugt cha ddu bdo khoang x,,. =
0,15 m.

Gidi.
1. Tir két qua cia cdc bai 81 va 1006 c6 cie ngoai lue tdc ddng trén co cdu fa:

Trong luong cdc khau: G, = 300 N, G, = 200 N dat tai trong tam S, (trén phuong thing
diing ké qua A) va 5, (gilta khau 3).

Luyc quén tinh cdc khaw: Py = 45 N, P, = 32 N. So va1 P, = 1000 N, nhimg lyc quan
tinh nay tuong dsi nho, ¢d thé be qua.

Phai tinh céc dp lyc khdp déng dudi tac dong clia ba ngoai luc: P, G, G,.
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2. Tach co cau thanh mot nhém tinh dinh (2, 3, 4, 5) loal 3 va khau din 1, ban doc 11
vé& ldy nhom tinh dinh cling cic huc tic déng trén nhém va khau din). Thay the e dong luc
bing céc dp lue R, R;., Ry, (m6i chi biét cic phuong: R, huéng thang géc véi phuong
trugt ctia diu bio: R,, hudng thang gde véi phuong truot cta khau 3 vi Ri: = -Ryp; Ry,
hudng theo khau 4 vi trén khiu 4 khdng ¢d ngoai fue 14c dong).

Néu vigt ngay phuong trinh can bing lyc cla nham, thi rd rang 14 ¢6 ba dn 56 1 ba i
& clia ba dp lue kidp doug: Ry, Ry, R chua biét, nén khdng gai duge.

Hay tich riéng khau 3, cic dp lue Ry, vi Ro; giao nhau tai diém Axua S5, va chia Ry,
ra hai thanh phin: R"; hudng vio diém Axua vd R'; thing géc véi R, Viét phuong trinh
can bing momen doi véi diém Axua S, s& xdc dinh duoc tri $6 R'y; (Ban dge wr tich nhém
va vé hinh).

_G,h, 30080

= =245 N.
b, 98

R

R4i viét phuong (rinh cén bang luc trén khau 5:
Ry + R+ G+ P+ Ry =0

trong dé i 8 R, vt R ¢ xdc dinh duge
bang hoa d6 vécte (hinh 3.10) vdéi
u, = 20 N/mm. Sau dé, do vi tinh:

R, =41.20=820N,
R, =56. 20=1120 N,

bigm dat clha Ry, ¢o thé xdc dinh tir
phuong trinh can bing mamen déi voi khau
5.

Bay gitr cé thé viét va gigi phuong Hinh 3.10
trinh ¢dn bang luc cla toan nhém:

R;+Rs+P. +G;+G;+R,, =0

Xic dinh duge R, vit R, bang cdch v& hoa d6 vécto (hinh 3.10} v6i ciing Ly 1¢ xich
Ho = 20N/ mm

R,,=75.20= 1500 N
R,, =43 .20 =860 N.

112. Tinh 4p luc tai khdp dong B vi mémen can béng trén khau din 1 cia co clu banh rang
hanh tinh ¢hinh 3.11) dudi tic déng cua moémen can trén cén C, M, = 180 Nm. Cho tnrsc
modun cha cdc banh rang m = 20 nan, goc an khdp o = 20" va cée s6 rang: £, = 16, Z, = 20,
7. =56,
Gidr.

1. Dé1inh dp luc tai kKhép déng (khdp quay gitta bdnh rang 2 va cdn C) Ry = Ry, hdy
Xét sur ¢din bang momen cia cdn C:
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Rg(_u T + MC = 0

trong d6 r. 13 d6 dii cla cin C:

L+ 7
Lo =T, +1_; L. =m 2+ 7, =20 16;20 = 360} nun,
Viy R, =M B0 s
) T 0,36

Dau "-" chitng to R, tao mémen nguge véi M.
2. Moémen can bang trén khau dén 1 dugc tinh tir phuong trinh can bing céng sudt ciia

ciac khiu trong co cau:

(338

M0, +Mo, =0 = M, =-M -t
[}
3

Cha ¥ 161 quan hé van tdc gée trong co cdu hanh tinh:

w -0 7,7 5
o0, -0, Z, 2, c
Z 56

W S EI%Q

w, Z 16 7 Me

Viy M, = 180 46 N 3
1= b)

Ddu "-" chimg td M, nguge chidu M. Hinh 3.41

Bai tap cho dap so

113. Giai bai 10d4n 110, néu thay cdc mémen can M,, M, bing cdc lyc cha P, = P, = 1000 N
tdc dong tai trung diém cdc khau. Luc P, huéng thing ding xudng dudi, hre P, hudng ndm
ngang sang phai nhu & hinh 3.12.

Hinh 3.12 Hinh 3.13
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114. Tinh nhimg ép luc khdp dang vi moémen can béang trén khaw din 1 clia co cu bon khau
ban 16 phing; cho trudc /g, = Ipefd = ly/4 = 0,1 m; khau BC nim ngang; cdc géc ¢, = 90,
@, = 45" va luc ¢idn P, = 1000 N tic dong tai trung diém khéu 3 véi o, = 90" (hinh 3.13). Xé
xem viéc tinh nhitng 4p lre dy ¢6 phy thude van t6c g6c khau dan khong ? Giai thich 2.

118, Tinh nhitng 4p luc khép dong v momen can bang trén khau din 1 cla o ciu lay quay
con truol (hinh 3.14) cho trude 1, = 1yf2 = 0,1 255 @ = 9U%; Tue can P, = 1000 N nam ngang
cach ranh trugt mot doan h, = 0,058 #. Sau d6 nghiém lai k&t qua M, bang phuong phép
céng suft,

116. Tinh nhitig 4p lgc khép dong vis momen can béng trén khau din 1 cua co céu tinh sin
{(hinh 3.15a). Cho trude /4x = 0,1 15 @, = 45" lye céan P, = 1000 V.

Sau dé, giai bai todn Khi ranh truot chi idp xic & hai diém C' va C" vai khoang céch
C'C" = 0.2 m (hinh 3.15b).

Hinh 3.14 Hinh 3.15

117. Tinh nhitng 4p luc tai khép dong A, B, C, D vd mémen cén bang trén khau din 1 cba
cof cfiu may sang (hinh 3.16). Cho trude:

. .
l, = B“=£('21:1UE=U,1n.=; P = P = @5 = 90°, 0, = 45"

AB T 2
vi lye can P, = 1000 N,

Sau d6, hdly xét bai todn khi gidi nhém gdn khau din trude xem cé duge khong? Tai
5a07.

Hinh 3.16 Hinh 3.17
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118. Tinh nhiing 4p lyc khdp dong vi momen can bang dat tai khan dan | ciia co ciu culit

(hinh 3.17). Cho trudc /., = 0.3 m ¢, = 90", ¢, = 30", momen can M, = 600 N dat trén
culit.

Sau dé nghicm lai két qua M, bang phurong phip cong suit.

119. Tinh nhimg &p luc khép dong va momen can bang trén cam cha co ciu cam (hioh
3.18). Tai vi tri tigp xiic dang xé1, bién dang cam 13 mot doan thang lam vdi phuong ngang
mét goe: @ =45"h=a=b=0,1mvilue can P, = 1000 N. Sau dé hiy gidi bai lodn bing
cdch thay the khdp cao, roi so sdnh ket qua va phuong phap tinh.

120. Tinh nhitng dp luc khép dong va mémen can bang trén khau din 1 efta co cdu trén hinh

i 1 .
3.19. Cho trude 7, = % = % = #;- =005 nr, cde gée @, = 0, = 90" @y = 9. = 45° vt luc

can tdc dong nam ngang rén khau S 1 Py = 400 N.

Hinh 3.18 Hinh 3.19

121. Tinh nhitng dp luc khép dong Ry, R., Ry, vit mémen cin bing 1rén khau din | dud vio
gid thigt va két qud cda bhi1035. Xét xem viée gidl toan bé bai todn ¢ phu thuée vao vin t6c
goc khau din khong? Giai thich? (xem hinh 2.14).

Hinh 3.20 Hinh 3.21
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122. Tink 4p luc tai khép dong B (khép quay gilta banh rang 2 vi cin C) vi mémen cin
béng M, trén céin C ctia co ciu bénh ring hanb tinh (hinh 3.20), dudi e déng ¢la momen
can trén khau 1: M, = 20 Non. cho trude modun clia cic binh rang m = 20 s, géc an khép
o = 20", cdc sé rang 4, = Z, = 20, 7. = Gl

123. Tinh dp lue tai khép dong B (khop quay giifa cic bdnh rang 2 viv 2' véi cidn C) va
moémen can bang rén khau din | cba co cdu banh rang hanh tinh (hirh 3.21), dudi tic dong
clia mémen can rén can C M = 56 Npn cho trudc modun cla cap banh rang 1 va 2 13
m, = 5 g, cta cdp bianh rang 3 v 2' A my = 8 mm. géc an khdp o = 20° v cdce 56 rang
£, =28, Z,=84, /) =20, Z,=50

. . . \-"I3 . . . A . N . ey
124. Cho céc ngoal hue P, = 200 e Noidatwn BL huwang ve Cy va My = 20 Nl Khaw 3,
ngucc chiéu m.) tac dong trén co cau hinh 2.45. Xde dinh cdc dp lue khdp dong wen oo edu
vie momen can bing trén khiu dén 1 bang ca hai phuong phép.
123, Cho lywe tde dong trén khau 5 f1ai E. hudng 4 Dy: P; = 150 & va khoi wong khau 2 tap
trung tar Crm, = 30 kg cda co cdu hinh 2.46. Xdc dinh momen can bing trén khau dan |
bang ca hai phuong phép.
126. Cho lue tac dung tlr phér vio dao soc 50 Py = 100 N (hwdng 1én) trén oo cdu midy bao
soc hinh 2.47. Xde dinh cdc dp lue khdp dong trong co cdu v mémen ¢an bing rén khau
dan bang cd hai phuong phip.

3.3. TINH AP LUC KHOP DONG CUA CO CAU
BANG PHUONG PHAP PHAN ILUC TRUC TIEP
Van dé cancka ¥

1. Phan nay néu lén mot phuong phdp khdc d€ tinh 4p lyc khép dong. hoac dé truc tip
nghiém lai k€1 qua iinh 4p lyc khép déng theo diéu kién tinh dinh phén 3.2 (phan dé méi chi
gidn ti€p nghiém lai k&t qua, sau khi tinh M, trén khau din).

2. Co 50 cita phuong phép phan luc truc tiép 1a nguyén 1y tde dung doc lap clia céc
ngoai lyc - hay con goi la nguyén 1y cong tdc dung clia h¢ luc: "Tac dung téng hop clia hé
luc truyén sang cdc vat gay lien két (trong nguyén ly mdy la: cdc khau ndi véi nhau bing
cac khdp dong) ding bang tong tac dung clia timg luc riéng biét truyén sang cdc vt &y".

3. C6 thé minh hoa phuong phép bing thi du dinh tinh sau day: ¢6 ! nhém 2 khau 2, 3
va 3 khdp B. C. D chiu tdc dung ciia ngoai lyc P, va P, hdy xdc dinh cdc 4p lyc tai cic khdp
¢hirh 3.22).

Phén luc P, ra hai thanh phan hudng vac tam khép B va C:
P,= P} + P},
Chi tinh riéng dp luc do P, gy ra cho khép B. C v2 D Jdn lugt 12

: ? s w2 1 _ g2
Ny, =-P;; va N5, =- P = N,
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Hinh 3.22

Tuong wr cho Py
P,= P, +Py,
Nj, ==Pj, = "Niz va Ngz =—P3
Cudi cling, céng tic dung cha 2 ngoai luc P, va P;, s& c6 cic dp luc tng hop tai cde
khép B. C va D:
Np= N3, +Nj; . Np= N3 +N3y, . Ny= Ni+Ng,

(Chd ¥: Chi & trén la s& higu rieng clia lye, chi 6 dudi 13 téc dung tir khau no téi khau
kia).

4. Cin nhan manh |2 nguyén |y téc dunug doc 1ap va phuong phdp phan lyc truc tiép
rat tién dung khi 14p trinh, giai trén mdy tinh.
Bai Lap giai sin

127. Tinh 4p lyc Xhép déng trén co cdu cu lit bing phuong phdp phin luc tryc tiép,

dong thai so sdnh k€t qua véi hoa d6 luc cila phuong phép tich nhém tinh dinh (nhu phin
3.2) va momen cin bang trén khau dén | wong 3 trudmg hop:

1) Co cau c6 mot ngoai lyc P; = 2000 N hudng thing dimg xudng dudi tai diém B,
(hinh 3.23a).

2) Coclucéd mdt mémen M; = 60 Nm theo chiéu kim déng hé tai khau 3 (hinh 3.23c).
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3) Co cdu ddng thai ¢é cd fue va momen nhit hai truémg hgp trén (hinh 3.23 ¢).

Tir dé ridt ra nhan xét hitu ich gi cia phuong phdp. biét kich thude /,, = 0.03 m,
AB ndm ngang, BC nghiéng 30° so véi phirong thing dimg.

Giai

b)

Hea dé fue

Hinh 3.23

1} Phan tich luc Py cho trude thanhk 2 thanh phan 14n lugt hudng tir B dén C va thang
géc vai BC (hinh 3.23a).

P, =P3, + Py,
rd rang la: |
- dé khau 2 can bang lyc, phai ¢é: N,, = — Py

- va dé khau 3 can bing huc, phdi ¢6: Ny, = =P,

Khéng ¢d khé khan gi, suy ra tri s cdc dp luc !a;
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X P
N - B o 200

3 0v3
va N3, =, V3200003 0 3w

S 2 2
holn toan diing véi hoa dé luc theo phuong phip tich nhém tinh dinh (hai khau 2. 3. ba khép

B . By, va C) 12 nifa tam gidc déu canh Py, dudng cas N, vanlracanh N7, (hinh 3.23b).

N=1000 N

Con momen can bang trén khiu dan 1 La:

M,=-h;.N;, =- w.lOOU Nm=-15Nm,
2l 21 2

dau trir chimg 16 M, huéng nguge chiéu kim déng hé (vi Ny, = - N.).

2) Phan tich (hoac thay th€) momen M, thanh ngdu luc dat 12i B va C, thing géc vai
BC (hinh 3.23 ¢):

M,= P}, BC va= P} CB

v dé can bang huc:

- trén khau 2, phai ¢é: Ny = - P_f;

- va trén khéu 3, phai ¢6: N = - P,L

Vi trye 461 nén cdc dp luc ¢6 gid tri nhu cée thanh phin ngéu luc:

: M
Py =Pp =2 = S0 N = 1000 N
TR T 006

ding nhu hoa d6 lyc cha phuong phdp tich nhom tinh dinh 12 doan thang ma N,;' (nghiéng
lén), Nyy (nghiéng xuéng) chip nhau c6 gid tri 1000 N (hink 3.23d).

3) Chang khé khan gi, ban doc mang hai hinh 3.23 a va 3.23¢ chdng khit lén nhau. s&

duge hinh 3.23e. dé minh hoa cdch gidi cau 3) clla bai todn. Ciing khéng phai giai thich gi
thém, ngoa: diéu chii y la:

-Aplge: No= NJ, +N . c6 gid tri: 1000 + 1000 = 2000 N,

-vadpluc: Nyy= N . + N (hay = N§, + N7, trong hoa dé luc theo phuong phap

tach nk3m tinh dinh hinh 3.23f ciing 14 chdng hai hinh 3.23b va 3.23d vac nhau mét cich
hop 19} véi gid tri: Ny; = N, = P, = 2000 N.

Con momen can bang trén khau din 1 [

M, =-hyN; =- E;O—:i 2000 Nm = - 30 Nm,
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dau trir chimg 16 momen c¢dn bang nguoe chiéu kim déng hé (vi N,, = -N,,). Ban doc ¢6 thé
nghiém lai ket qud M,,, bang phuong phdp cong sudt,

Diéu chi ¥ nay dd chimg minh mot céch cu thé nguyén |y cong tac dung cia timg luc
rieng biet hay con goi 1A nguyén 1y tic dung doc lap - co s cia phuong phip phan luc truc
tiép d€ 1inh ap luc khdp dong trén co ciu. D6 ciing 1a nhan xét rat hit ich ciia phuong phap.

128. Tinh 4p luc khép déng wén co cdu bang phuong phdp phan luc true ti€p. cho trudc
fai=0.1 m Ay =Ly, =02 . Co cdu 6 vi trf @, = 90° thanh truyén BC ndm ngang vi khau
CD thing dimg (hinh 3.24a). Cdc ngoai luc téc dong wen co cdu : P, hudng thing ding
xuéng dudi, P, hudng nam ngang sang phai véi tri s6 P, = P, = 1000 N. So sdnh két qua khi
giai bang phuong phap tich nhém tinh dinh (chi v& hoa d8 Iuc).

Gidi

N7, C
Fos
N L N
2 J\ 2]
g R Nys
——
3 Mg =4
B I 3
2 NL?S
z Hoa dd lue
Phan lue truc tiép p3 '
30 B)

aj

Hink 3.24

Vi cdc ngoai lye déu thang goc véi khau, ta thay thé bang cap luc song song (khong
gdy mémen) tai hai khép lién ké chinh 3.24a):

P,=P; +P5 va P,= P, + Py
(tri 58 cdc phan lyc déu bang nhau v bing nra ngoai luch.

Sau d6 xét can bing riéng timg lue trén timg khau;
b 2 N 2 3
Py ==N3 va Py =—-Nj;.
Lrong Pj‘z =- N133 vii P_,_sn = - NfB .

Céng tac dung cla ca 2 luc. ¢6 duge 4p luc 10an phin.
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i "
Nyp= Njy; +N{, va Njy= N& + N3,

P2

Gid tri cia chiing. dé dang thay 1a: =25 =500 V2 Noi=2.3)

K¢t qud hoan toan phit hop véi phuong phdp tich nhém tinh dinh 2 khau (2 va 3) ba
khop (B. C va D) roi can bang mémen timg khau. can bang luc toan nhém, vé hoa dé luc
{hinh 3.24b). nhung dai dong hon nhiéu.

Chd ¥ rang néu chi diing phuong phép tich nhém tinh dinh ta phai thém budc tinh M.,
bang 2 phuong phap (nhu phin 3.2} dé c6 ket qua so sdnh gidn H€p qua M, mai that sy tin
tuong vio oi giai tinh dp lwe khép dong.

129. Giai bai todn 117 bang phuang phép phan tich lue true 1iép.
Gidi

N,
Hoa dé hic

Phan tuc truc tiép
aj

Hinh 3.25

Phan ngoal Ivc P; ra 2 thanh phan, 14n luot hudng vé tam khép quay E va thang géc véi
khdp tinh tién F (hinh 3.25a):

Pg p54 + P50 R

sau dé can bang lue:

- trén khéu 5, duge ap luc: N = F'SO (= P; = 1000 N),
- va trén khau 4, dugc 4p luc: Ny, = — Pl (= Py /7 = 10002 N).
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Vi khau 2 khong 6 ngoai lue nén dp luc N,y nam theo phuong khau 2 va cdc ap luc
khac twong ing la:
N =-N; =Ny
N., tinh dugc qua viée can bang momen trén kKhau 3 d6i véi diém D:
V2

N43JED T - N23-2’|-;|J =0

_ NaV2 10004242
22 22
Tai vi tri kich thue co cau cho truée, dé ding suy ra:

Noa = (N12)2+{2N12)2 =N12J_=5OO\/§ N

Hoa do Iuc hinh 3.25b va ddp s6 tai 117 cho ciing két qua tinh céc dp lue khdp dong.
Ban doc ¢4 thé tinh M,,, dé mot 1dn nita nghiem lai két qua.

=500 N

Bai tap cho dap s¢
130. Nghién lai két qua tinh 4p luc khdp déng vi M, trén khau din 1 cha ¢o cau hinh
3.13 bai 114,
131. Nghiem lai két qua tinh dp luc khdp dong ciia co c8u hinh 3.9 bai 110.
132. Tinh 4p luc khép dong va M, trén khau dan | cia ca cdu hinh 3.26 vdi kich
thuée cdc khau fy = 20,5 =
ey = 02 m Iy = 1y, =
O,L\E w. A, D E théng B
hang. ¢, = 90°. Cic ngoai
lee fa Py = 100v2 N hung .
tr E dén D. P, = 20042 N 07"
hudng thing dimg xudng
dudi tai gidra khau 2. Hinh 3.28
Sau dé v& hoa d6 luc dé
nghiém lai k&t qua.
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Chuong 4

CHUYEN BONG THYC
VA LAM PEU CHUYEN PONG THUC CUA MAY

Vandécinchay

1. Chuyén déng thye cla may la chuyén dang clia khau thay the (thudng ch()n khau
thay thé Ia khau din vi quy luat chuyén dong clia khau din quyél dinh chuyén déng cla cée
khau khic trong may) ¢d mémen quin lmh thay thé [ tuong duong vai mémen qudn tinh
cdd 1an md} (lmdc khéi lueng thay the m wong duong vii khéi lucmg cua toan méy) chiu
tdc déng cla momen thay the cdc Jue cin M, (hoac luc thdy th& Py vi mémen luc phdt dong
M, (hoac lye phdt dong P,), cé nnhm li (.huw,n dong clia midy c6 ké téi dnh hudng clia cic
y&u & biéu thi cho cdu tao cha may (J, m) vi céc y&u 8 bicu thi cho ¢h& dé luc tic déng
trén mdy (M, My).

2. Vige tinh cdc dai lugng thay the phai ddm bao cdc diéu kién déng luc hoc sau

- Dong nang ctia khau thay thé bing 10ng dong nang clia moi khdi fugng va moémen quin
tinh clia cdc khau trén mdy, tir dé suy ra moémen qudn tinh thay the:

J:Z mk(
k

52 2
Yy w,
4T =
mt G‘)I
- Cong suat cua momen thay thé bing cong sual cha moi lue v momen lue tic dong G.cde
khau trén may, tr d6 suy ra momen lhdy thé:

M= Z{ ——+M m]}

trong cdc biéu thirc irén:
m,, J, - Khéi Ivong v momen qudn tinh etia khau tha k trong méy,
M, P, - moémen lye va lyc tic dong lén khau tha k trong mdy,
Vg - vin toc trong 1am clia khau thit k,
- van ¢ ctia diém dat lye can P,
@, - van tdc géc cha khau thiv k,

®, - vin t6c géc clla khau thay thé - thudng (3 khau din 1.
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e o p

R& rang Ta khi khoi lugng, mémen quin tinh va lue, mémen lye tic déng trén cac

Vs, ¥, 0,
5 :
—- -2 nhimg ti 56
0, o o
nay ]d] phu thude vao vi tri chia co cau nén céc dui lugng thay the phu thude vao vi tri cdu cof
ciu.

khau di xéc dinh thi céc dai luong thay the phu thude vao t s¢

Mudn tinh i1 s6 cu the cha cdc dai luong thay the phai dya vio hoa d6 van e
Riéng véi mémen thay thé cic lue can, cé thé dung phuong phdp cong suit, tvong tu

nhur cich tinh momen can bang, nhung trong phép tinh khonfI duge ké dén lch qudn lmh Vil
momen cis lue quin tinh,

3. Tuy theo dac diém cia cée ycu 1o anh hudng dén chuyén dong thye cua may mia o
cédch xdc dinh tri 58 va quy ludt (.huyt,n déng thure clia mdy khac nhau. Trong pham vi gido
trinh, ¢hi xét mot vai trudmg hop don gian thuéng ding.

a. Cedc yéu 165 unl hutong dén chuyén dong thie ctie mdy déu phy thude véo vi tri
M&I((P): M._(q))! J{(P)
Khi dé van téc thire cua méy cé thé duge xdc dinh tir phuong trich dong nang;
2E(¢)
I}

Co [2ZE(Q, )
tai vitri gy wlwk}:\J—_t)_

(@,

ar, (@) =

trong dé:

Efegp,) - dong nang ¢la may tai
vi tri g, dugre xdc dinh tir M(o),
M.(¢),

I{p,) - momen quan tinh thay
thé clia may cling (i vi tri @,

Néu 13p duge dé thi E(J) nhu o
hinh 4.1 thi ¢ thé tinh duge vin téc
thyc clu méy: mih K

2u, 4
wl(tpk)z\/ " Hinh 4.1

I

¥max

¥

tai vi trf @, (bing cdch do g ), ciing nhu cdc van tdc thuc I6n nhit ,,,,, nhd nhit o,
(g VO Wy + Wi Vi h¢ 56 khong déu  cta chuyén dong thue clia may:

5 - OJImux —mlmin

OJTh

mllmx + mlmin

ma o, 12 van 16¢ géc trung binh cla miy.

a7



Piic biét hon, néu J = const thi bai todn cing don gian {Judng E(J) song song vdi truc
E - trén hinh 4.1 13 né dit), khi dé chuyén déng thue cia may chi phu thude viio che 48 luc
tdc dong trong miy.

h. Lite tde déng phu Hinde vao van 16e gde va ménien quren tinht thay thé kong 4o
M, (@), M (@), ] = const.

Truding hop ndy, van téc thuc cta may cé thé duge xdc dinh tif pheong trinh mémen:
dw
Md([t))—ML_(U)) = Id—
1

M £} va M (@) xdc dinh tir dae tuyén co hoe cha mdy, qua phép tich phan «é xic dinh
dugc w(1).

4, Tuong ty nhut trong b todn chuyén déng thire, bai todn lam déu chuyén dong bing
bianh di cing ¥ thude vao cic yéu & dnh hudng dén chuyén dong thue cia mdy:

. Khi Mg}, M (@) va J = const tht mdmen quin tinh cda baoh da 1inh theo:
Praman

j (Md - ML- )d(P

L

[is

8]

trong 46 P, V& Qe 1 hat vi tri cda khau thay thé ing véi o, va »

max miin®

Néu che trude M() vi M (@) dudi dang dé thi, ¢d (hé theo ¥ nghia hinh hoc clia phép
tinh tich phan ma dién tich T, trén cde d6 thy do cling chinh la cong thira {6n nhil trong
chu k¥ chuyén déng binh 8n ctia mdy.

h. Kii M), M{e), J = const, ta cé:

j do
J. o= Winin Md (U)) B Mc ((l))
=
lem - Wypyn
LEONG AO Loy VAL Ly 12 thisi diém dng véi o, vi @

Bai tap giai san
133. Tinh momen quén tinh thay thé va mémen cdn thay thé ctia cac Juc can (k€ ca trong
lugne che khau) vé khau din | coa oo cdu miy blo ngang tir nhitng gia thiét va két qua cia
cla céc b 58 va 99. Sau d6 so sdnh mamen can thay the vira tinh ra véi mdémen can thay
1h¢ khang ké dén trong lugng céc khau, mémen thay the ké ca lyc quin tinh vih mémen cén
bing theo két qua cha bai 108,
Gidi.

Gia thiét cha bai todn [a cdc ket qui: vin toc trong bai 58, lyc quédn tinh va trong lugng
trong bai 99 vd momen cin bang trong bail 08,
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1. Mémen quén tinh thay th¢ cba co cdiu duge tinh tir bidu thic:

: 2 2
Ve 1]
J=>1m | =1 +J|—=%]| |.
2[ L[{ol] k(tm]]
Trong bii todn cu thé:

/V_ 2 v 2 . \2 v 2 © 2
J:mﬁ]—'\“—\ +m, | = +1 (Ei +m, | —— +I =2 =
Lo, J 0, Ao 0, Lo,

l z 2 1 2 2
=— [mﬁvS vy + g o) Fmyvy + 1 mz}

Céc tri 6 khai lugng v mémen quén tinh cdc khau ldy tir gia thiét & bai 9% cic ti s8
van toc lay tir ket qud bai 58 (hoa dé van t6¢ nhu & hinh 2.12):

Vp, ® Ve, =V = 2175 mis
Vs, ®Vg mV, = 2,175 mis
v =fizﬁ-:ﬁz 1,09 nifs
> 2 2 2
v 75
w, -L_Z’] =272
foc 0.8
o Ve _ M. cd _ 0,025 % — 075 5!
4 vt
I.'F.[J rjlEL) %
3

Thay vio bidu thic tinh 1

I= %[50,2,1752 +5.2.175 +0,03.0,75 +20.1,09> +0,2.2,?22] =3.03 kg’ .

2. Momen cén thay the (ké ca trong luong) dugc tinh tir bidu thite:

\ W
M:Z[Pkm—uMk—kJ.
k 1

o,

Trong bii todn cy the:

v v, Vs, Ve,
M,=P.—+G, —£+G, —+G, >

0, o, a, o,

-

1
M = -—[PL_,\-’L_ +COv, +Gv, +G,vg ]
U‘)l

R6 rang ia céc dai lugng trong ngoic vubng la cong suat cha cdce lyc tuong ing. Nén
cé the tinh tri s6 clta ching bing phuong phdp cdng sudt tuong ty nhu tinh M,, & chuong
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wén: di tat ca cde lue v& hoa d6 van (8¢ tai mit cdc veclo van t6¢ cua diém dat lye, roi chiéu
van t6c trén phuong luc; tri 6 cong suit cua timg lyc 1 tich cna lye va hinh chi€u van e
8y: ddu cla cong sudt tuy theo gde gifta phuong luc vi phuong van t6c: néu la goc nhon thi
tri $6 cong sudt 1a duong v nguge lai. Cich lam cy thé duge minh hog trén hinh 4.2 (G, va
V. truc giwo nén khong tao nén cong suit). Vay:

M, =—[ 1000.2,175 - 50.4.0,025 - 200.5.0,025] = ~247.5 Nm1 .

Didu "-" chitng 10 M, nguge chiéu véi o).
Néu khong ké i trong lugng, momen cén thay the s& 1a:

Ye 10002172 2175 N
@ 10

M, =

L

Dau "-" ching (6 M, ngugc chitu véi o,.

&
i/
Jg b‘j ‘Sj
1> 7
F lﬁj & &
és
Hinh 4.2

3. So sanh hai trj s6 momen can thay thé vita tinh thdy, néu khong ké tdi trong luong,
tai vi tri dang xét clia co cdu, moémen can thay thé k€ ca trong lugng 6 tri s& 16n hon, con
chiéu thi giéng nhau.

So v&i mdmen can bing di tinh & bai 1 08ciing tai vi tri dang xét, mémen thay the o tr1
56 nho hon (vi ké ¢a luc quan tinh v trong trudmi hop naty lue qudn tinh 6 téc dung ¢én tres

chuyén déng clia mdy), con chiéu thi nguge I’lhdl.l Cudi ching mémen thay the ké ca hee
quan tinh bing tri s6 vi nguge chiéu vd momen can bang.

134. Tinh moémen thay thé vé khau din 1 clla céc mémen can M,, M, tir gia thi€t ca ba
110. Sau &6 so sdnh véi mémen thay thé ciing cOa cdc momen can &y khi co clu & vi tri bién
phai vi nhan xét v& ¥ nghia cia mémen can thay 1hé.
Gidi.

1. Tai vi tri xét & bai 110, thanh truyén BC tic thdi chuyén dong tinb tién nén o, = 0,
Ve _ ¥Ya _ 9

con @, =—= =—L, nén mémen thay thé vé khau dén 1 cha cic momen can M,, M,
Tl 2 '
la:
. M, 20
M, =M, 22 M, 222 o210 N
T, o, 2 2
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2. Tai vi tri bién phai cta co clu o, = 0, con:

nén momen can thay thé v& khau din 1 cla cdc momen cin M,, M, s€ ¢6 ciing tri s6 nhung
nguge chicu,

So sdnh k&t qua thiy ring, M_ khéng phu thudc tri 6 van t6c gée khau din, ma phy
thude vio vi tri clia cg cdu.

135, Tinh moémen quin tinh thay thé vi moémen cadn thay thé vé bianh rang 1 cia co ciu
binh riang hanh tinh trong bai 112, cho biét thém khoéi litong m, = 1 kg t4p trung tai 1am
bénh ring vh momen gudn tinh clia cdn C1a ). = 0,1 kgm®. Hiy nhan xét vé ¢ nghia cla
nhimg két qua tinh ra.

Gidi

1. Mémen quén tinh thay the cla co cdu vé banh rang 1 1a:

2z P
J:mz[h] +Jc(&\
o, m1)
P 2
0 ® .
_1:,113[TC ‘:} +JC{~—C~] =i (mz,r§+Jc)
w, @,

1Y . .
I= —\ {(1.0,36" + (L 1y = 0,011 kg.m™.
4,5)

2. Momen can thay thé cta co ciu v€ binh rang 1 la:

1
M =M, 2€ =180 =40 M.
®

| LA

Dit & vi tri ndo cla co ciu két qua trén ciing khong ddi vi co cdu bénh rang 6 ty s0
truyén khong ddi.
136. Momen quin tinh thay thé vd moémen can thay thé tai tryc A coa mdy. Momen dong
trong ba vong quay ddu bién ddi theo quy ludt dudng thing qua gdc toa do (hinh 4.3), con
vé sau bién déi ¢ chu ky theo quy luat dutmg gy khic bedef. Mbmen can téc dong vao
truc & cudi vong quay thif ba ké tir 1dc bat ddu chuyén dong, co gid i M, = 2300 Npr =
const. Mémen quén tinh thay the cOa truc T = 0,2 kgir® = const.

Phén tich xem mdy ¢6 thé chuyén dong binh én duge khéng? Néu ¢6, hily tinh hé s6
khong déu clia chuyén dong dé.
Gidi.

1. Trong ba vdng quay ddu M, = 0, M, > 0 nén van 16¢ khiu thay thé tang din va &
cudi vong quay thit 3 dal duge mat gia tri w, nio d6, gia tri ndy ¢6 thé xac dinh duge nhd
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2
0 . P ) I < 2 -
cong thic sau: A = JTU véi A =M, bm. KEW vong quay thir tv trd di mdy chuyén dong

binh 6n vi ] = const v cong thira A, (phén dién tich gach chéo) trong mdy triél Léu sau mbi
chu k¥ (la mét vdng quay cta truc).
2. H¢ 56 khong déu cha chuyén dong miy tinh theo:
8 — c‘)max _mmin

mlh

trong d6 van 1d¢ gée 160 nhit w,,, cha mdy xdc dinh tir phuong trinh déng nang:

o — 2 E’(J + AE‘nm.\ .

max
J

Eq 1a dong nang ban déu, tinh qua céng, tai thai diém may bat ddu chuyén déng binh én, khi
do:

E,=A,= 2100,6771 = 63001 Nm.
M{Nm)
2560
2300 };
207
I’} V
Mg P \
| 1
. |
|
g . . . l vl
oL
Hinh 4.3

AE, & bién thién déng nang 16n nhat trong chu ky chuyén dong binh n, & thdi diém tng
v6i di€ém ¢ trén hinh 4.3:

AE .. = 2(}0.—2- N = 50m N,

Vay: o = [p3Wr+30m
0,2
30r -5
tuong tr: W, = ’2&—%&9 5

va van 10c gdc trung binh:
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Thay vio, tinh dugc hé s6 khdng déu clia chuyén dong mdy:

5 _ 6350 - J6250m |

= ——
NBIS0T + - 625(_)2 110
2

137. Trong giai doan chuyén déng binh 6n cla mdy (hinh 4.4), d6 thi déng ning hicn dsi
theo momen quin tinh thay thé cua miy ¢ dung mét dudng trdn bin kinh R =20 won, 1lm
O cé toa do x, = 90 mm, v, = 80 mur. Tinh hé 56 khong déu ctia chuyén dong may trong giai
doan chuyén déng binh 8n va dodn nhan xem trong mét chu ky chuyén dong binh an niy
van tée géc may lan dat tri gid rung binh. Biét ty I¢ xich ¢t dé thi la:

U, =50 Nminmm, yt, = 1 kg.nt® [ mm.

Gidi.
1. Hé s6 khang déu ctia chuyén déng mdy Ja:
w_ . —w .
8 — mud o
mlh

trong dé cdc van 16¢ cha méy cé thé xéc dinh bang d6 thi E(J) (hinh 4.4) va bieu thic:

@, = ’2htgwk ;
Kr

Cic gée , xde dinh bang cich ké 1ir g6c toa d6 dén tiép tuyén rén, dudi véi dé thi E(J) roi
do:

Wonax = 51 “3‘, W = 31020-
sy T W = 1,245 1Y, =0.61.

Viy van e aéce 16n nhit va nho nhit Ja:

w = 2?1,24:11.\-'1, A g

maEs

F0mm 4

= LR
O, = /2,@.(),61 =785,
1 (4 B

cdn van tde goc trung binh:

11+7.8
= =94 5
1h ! . 3L
2 Gmin\"® 7
Viy hé s6 khong déu cla chuyén dong may la: Fomm
s U-78 1 Hinh 4.4
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2. Cit tuyén ke tir gée d6 thi E(T) dng vai goc @y, na:

k] 1 hl
oy, =5""::—m,-h = 3o 94 = 0.8836
] K

(y,. = 41730, hinh 4.4)

s& cat dudng E(J) i cdc diém C v D, ching 16 trong mot chu k¥ chuyén dang binh én van
toe gée cua mdy hai lan dat gid tr trung binh.

138, Dac tuyén co hoce cua déng ca b dang: M, = (100 - ©) Naz mémen cén thay (hé tai
truc démg co khéng déi: M, = 5§ Nm; momen qudn tinh thay (hé tai true dong co ciing khéng
doi J = 0.1 kgar’. Hay xdc dinh quy lut bién dai van téc gde clia dong cc theo thdi gian t vi
sy ra gid il gdn dung trong giui doan chuyén dong binh én.

Giai.

1. Do mémen déng M, = (100 - w) Nm vd moémen cén thay thé M = 5 Nm = const,
nén ¢d thé coi 12 ché dé luc tdc dong trén dong co phu thude van t6c gée; mat khdc momen
quén tich thay thé T = 0,1 kgn® = const, nén phuong trinh chuyén dong cia dong co dudi
dang momen La:

M,(e) - M, = 192

dt

hay q=j— 4o
M, (@) - M.

Thay vao va tich phin:

' “ du
J‘dI:U’IJ(l(){Jhm)—S

(] 1]

tinh dugc:

t==0,L1n(95-0) | ==0.1[Io95 - @)~ In95]
U

95—
10— D¢
95
; YS—wm
ha e =2
Y 95

Vi vin (8¢ géec cta ddng ca tinh theo thii gian t 1A
w=951-2"").
2. Trong giai doan chuyén dong binh én, thosi gian t (don vi 14 giay) khé 160 nén e
cang bé, van (6c goc cla dong co trong gizi doan chuyén déng binh 6n ¢é thé 14y gid tri gdn
ding la:

0=95(1-0)y=95s".



139. Momen céc lyc va momen quén tinh cha mdy thay thé tai truc A véi chu ky chuyén
dong binh 6n 12 mot vong quay cla truc. Mémen can thay thé bién déi theo dé thi (hinh
4.5); mémen déng khong doi trong su6t chu ky; mémen quén tinh thay thé J = 0,28 kgm?
ciing khéng déi.

Tinh khéi luong m ctia bénh da ¢6 dudng kinh D = 0,24 m dat vio truc A dé dam béo

hé s6 khong déu cho phép clia chuyén dong [3] = 0,04 vi van t6¢ gée trung binh cla truc
@, =25s5".

Néu van téc géc cha truc dong co la o = 250 57" truyén chuyén dong dén truc A bing
cdc banh rang. Hay so sanh wu nhuge diém cta viée dat banh da tai truc dong co va tai truc
A trong cling mot két qua lam déu chuyén déng truc A.

Giai.

I. Vi mdy chuyén dong binh én nén phuong
trinh chuyén dong duGi dang céng (cling tic la

dudi dang dong nang) trong mot chu ky 6 thé viét: l y /M_ /Md
A,-A.=0 -
Cong dong A, va cong can A, c¢6 thé tinh
bang nhimng dién tich gi6i han boi cdc dudng M, va a|c
M, trén hé toa dé M(g) (hinh 4.5): @
LA B 8L mop oy wsio Fh b
Md.21r—4{J()(~2~+E+Z]:U YL LA R
M, = 420“ =200 Nom. Hinh 4.5
n

Sau khi v& M, = 200 Nm khong déi vao do thi, dé dang suy ra cong thira 16n nhat trong

in/4
mady la dién tich tam gidc abc (chinh la j (M, =M _)do , theo y nghia hinh hoc cua tich
n/4

phén dinh han):
A, = dt(AABC) = 200% =50n Nm.

Tir d6 tinh dugc mémen quén tinh J, clia banh da v6i momen quén tinh thay thé cla
mdy vé truc A: J = 0,28 kgm® khong déi:

A _] 50m

=Zme _yo T 028 =6 kgm’.
wi[8] ~ 25°.0,24 i

d

Suy ra khéi lugng cia banh da:

] _4.6
=4—2=—= 100 kg.
D’ 0,24
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2. V61 khdi lugng banh di dat tai tuc A 12 m = 100 kg thi trong lueng banh di 14
G=m.g=100. 10 = 1000 N, kha Jon.
Dam bao ket qua lam déu chuyén dong irue A khong déi (vai o, va [8] nbur ¢t} ¢6 thé

dat banh di vé truc dong co, bdi yéu ciu cong tich luy dudi dung dong nang cta binh da
khong doi:
2 1 2
Ioy, I o

2 2
trong dé J', momen quén tinh cha banh da ddt tai truc dong cu vdi van toc gde: w,y = 250 s

2 b
: 5% .
Vay: =1, (9—'?-) = 6{22?( b 20,06 kg,

oy, })I

b ' i 5 : .
Maomen gudn tinh coa banh da giam di 1, |, = [u—“] = [%] =100 idn.

1
Lk

‘T 12 khoi luong va tuong ing trong luong banh da gidm di i 1an ma tic dung lam
1w chuyén dong khong déi.

14, Tir gid (higt va k&l qua etia bad |31, tinh mémen quén finh cta banh di; néu yéu ciu he
s0 khong déu clia chuyén dong mdy fa [8] = 1/19.

Gidi.

Tir bai 131 da c6 chuyén dong thye cla mdy biéu thi qua d6 thi E(J) va cdc tri s&:

1
0w, =94 s 08 :=;.

Vi yéu cfu hé 56 khong déu cho phép |8] = 1/10 thi céc gée : [y, ] bifu thi vin tdc
goc 1dn nhit cho phép tink theo:

2
tgly | === L+ 3]
He
9.4% 1
= o(l + l) =0,972.
2.50 10
Sl.ly ra lwmax} = 44“12‘
9.4 0,1 1
vil tuong o 1 = (1—-—) = 0,795, suy -] =3930,
g glv..l 35 ( lO) suy ra [yl

V& céc 1i€p tuyén véi dé 1hi E(T), nghiéng vdi truc hoanh J nhimg géc tuong dng |y,
va |y, ] Hai tiép tuyén nay giao nhau tai O' - géc cita &6 thi E(J') 13 46 thi biéu thi chuyén
dong thure clia mdy sau khi ip banh da (hinh 4.6):
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- Poan OP biéu thi déng nang E, cla banh da

- Doan O'P bidu thi moémen quin tinh T, cOa banh da.

Viy Jo= U OP=0.1.94 =94 kyur.
£
| £
77 -
q
. 4rmax
LY
g [T
b /
£g
gmmn \ 4th dman
(4 a -
Hinh 4.6

Néu khong mudn v& he truc toa do O (E', J') ¢6 thé ding doan ab = 17 mm dé tinh
mémen qudn tinh cia banh da (vi thuong thi mdy chuyén dong cang déu, hai 1iép tuyén
cliing gin song song, giao diém O' clia ching & rél xa, vira khé vE, vira d& mat chinh x4c):

~ u,.ab 0117
GV e | =18 W i | 0.972-0,795

=94 kgn’.
K&t qua 1a duy nhdt, nhung d& v& vii chinh x4c hon.

14]. Momen céc lyc vA momen quan tinh cha may thay thé tai truc dong co. Dac tuydn cila
mémen dong co la: My = (2375 - 22,7w) Nm; momen can thay thé bién ddi trong chu ky
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chuyén déng binh én nhu d6 thi & hinh 4.7 vdi thdi gian [am viée t, = 0,1 5 cé6 M, = 200 N,
thdi gian chay khéng , ¢6 M, twong ddi nho.

Af

Néu momen quin tinh thay the My AU Nm
cua may khong ding kg, tinh mémen
quan tinh cta bdnh di dé dam bao
trong hanh trinh lam vigée vin téc gde
chi dao dong trong khoang. . Mok ) 0

-l $ —
[w,,, ] =104 57, 0 v ] 12k . :
Shr b5 i
_ -l . -1 Sk chuptn ding
{or,,l = 1015 5. imax i

. Hinh 4.7
Giai.

Chi ¥ rang trong hanh trinh 1am viée M = 200 N = const, ¢dn trong hinh trinh chay
khong M, = 0; va My{®), nén phuong trinh chuyén dong clha may cd (hé vict dudi dang
momen:

16, 1

da
’ o1 My (@) =M,

t -t . =]

nax min

trong dd:

tow 12 thén diem Gng véi [, 0,

Lo 10 the diém ting vén [o, ], do quy tudt M) @ G, - Ly, = -0,1 s (sau thdi gian chay
khéng dén ddu hanh trinh 1am viéc miy cé o,,,. cudi hanh trinh lam viéc mdy cé w,,,). suy
ra: :

J - tnmx - lnlin _ 0’1
d w1
o | do i da

|Ll....,.|i\'/[l‘t (m)_Mul 11,5 (2375_22,?0))”2(]()

i

14

J, = - in(2175-22,70)
22

LT

LiHL.S

1, =6,23 kgn'.

Bai tap cho dap so

142. Tinh momen can thay th& vi mémen qudn tinh thay the tai khau din AB cla co ciu
tinh sin ¢hinh 4.8), néu luc can 14c déng theo phuong chuyén déng cia khau 3 [A P, = 20 N;
khoi lugng clia Khau 3 1a my = 0,4 kg va chiéu dai khiau AB la/,, = 0,05 m. Gidi bai todn
bing d6 thi Gng v6i ba vi trf cla khau din ¢, = 0%, @, = 45", ¢, = 90". Nghiém lai bang gidi
tich va néu ¥ nghia cta dai lugng thay thé.

143. Tinh moémen cén thay thé vi mdmen quan tinh thay thé tai khau din AB cia ¢o ciu tay
quay con truot (hink 4.9), néu luc can tic déng theo phuong chuyén déng clia con trugt Ja
P, = 1000 N; khoi lugng con trugt [a my = 10 kg va kich thuée cdc khau /5 = 0,1 m;
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{4 = 0,4 . (Giai bai tinh dng vdi hai vi tf cla khau din AB: @, = (" va @, = 90" 8o sdnh két
qud v néu y nghia cha cdc dai luong thay thé

oy
=8
L |

Pf

Hinh 4.8 Hinh 4.9

144. Tinh moémen thay thé cla mdmen ma st (ai khép quay B vé tryc A cia khau din AB
co cilu ban 1¢ 4 khau (hinh 4.10), dudi tic dung ¢da Iue Py = 4000 N dat tai trung diém kbau
CD. Bigt /= 0.1 my Jpe = 1oy, = 0,2 1 @ = 45", @92 = 9, = 90°, khau ddn AB quay déu;
dudmg kinh khép quay B la d = 0,04 m via hé s0 ma st tal khép quay nay 1A £=0,1.

145. Tinh momen cdn thay thé va mémen quin tinh thay the tai trye A ctia khau dén AB co
cdu culit (hinh 4.11) dud téc dung ¢la moémen can M, = 10 Nm dat tai culit; néu momen
quin tinh cta culit d6i vdi true C 13 T, = 0,016 kgm?; chidu did khau din 7, = 0,1 w5 vi trf
cac khau: S 9()“, Py = 307,

So sdnh véi trudmg hop khau din AB va culit thing gde, rdi néu ¥ nghia cha céc dai
lugng thay thé.

B
o

Hinh 4.10 Hinh 4,11

146. Tinh mdmen thay thé tai truc A cilia luc can P, = 100 N tdc déng thee phuong con triugt
5 va momen quén tinh thay thé tai truc A cling cila khdi legng con trugt 5, my = 2 kg. Biét
kich thude va vi tri cla co cflu may sang &y A 7, = 1o, = 01 m dye = dge = 1oy, = 0.2 12,

=P =0,= 90“ (hinh 4]2)

147, Tinh mémen thay thé tai truc vit 1 cia mémen can trén bdnh vit 2, M, = 40 Nm. Bi#t
6 ddu rang cua truc vit Z, = 2 vi sd ring cta binh vit 7, = 40 (hinh 4.13). C5 nhan xét gi
v& nguyén tac thay the v quan hé gilta momen va sd vong phit cla cdc truc truyén ?
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Hinh 4.12 Hinh 4.13

148. Tinh momen thay the tai banh rang | cda mémen can trén can C vén M, = 40 Nm trong
cor ¢ bdnh rang hanoh tinh (hinh 4.14) néu s8 ring coa cdc bénhring A Z, = 7, =20, 7, =
64). Phan tich ¥ nghia ca k&t qua tinh ra.

149, Tinh mémer quén tinh thay the tai bdnh ring 1 clia hop giam tde hanh tinh (hinh 4.15),
néu trong tam ¢lia cdc banh rang ndm rén tAm quay cla ching Gng vdi cic mémen quén
tinh 3, = J;, = G001 kgm™; I = 0,018 kgm*; khdi luogng ctia cdc banh ring m, = 0.4 kg, m, =
0,5 kg; cdc banh rang déu tidu chudn v ciing madun m = 10 snn; $6 rang cla cic banh rang
W 7, =7=207,=2, =40, Néu ¥ nghin k&t qua tinh ra.

Hinh 4.14 Hinh4.15

130, Tinh gia tdc géc cha bdnh rang 1 trong hé bénh rang trén hinh 4.16, néu cdc momen
cdn tde dong trén cac banh rang 14 M, = 1000 Nmi; M, = 60 Nar, M, = 80 Npr, mdmen qudn
tinh doi v&i cde truc quay cla cdc binh rang 1a I, = 1 kew®; J, = 45 kent',
Ty =2 kgn?, 88 ting ctia cdc banh rang 13 Z, = 20, Z, = 60, Z, = 40.

151. Momen thay the cde lue tai true A clia may bién d6i ¢6 chu k¥ thea dé thi & hinh 4.17;
mémen qudn tinh thay thé ¢cla mdy tai truc A 12 ] = 0,3 kgar® = const, van t6c gde tai vi tri O
ddu ky luc 12 o, = 20 . Phén tich xem mdy c6 chuyén dong binh dn duge khong? Néu cé,
hiy tinh chu k¥ chuyén déng; tri s6 cée van 16¢ géc Ién nhadt va nhd nhat cla mdy; vi tri dng
v3i cdc tri s6 van tdc gdc ay.
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M
A0
M
M
b7 2 Tz 2 #
Pt hy fe ]
Hinh 4.16 Hinh 4.17

152. Tinh van t6c gée 1dn nhilt, nho nhat va he s6 khong déu cla chuyén ddng may trong
mét chu ky chuyén dong binh dn; néu momen thay thé céc lue bién déi thee db thi tén hinh
4.18, momen qudn tinh thay thé J = 4 kgar = const, van tdc g6c tai ddu chu ky o, = 30 5

153. Momen xoin clia dong cu 1 truyén vio médy lam vige 3 qua hop giam t6c¢ banh rang 2
(hinh 4.19) bién dai theo quy ludt M, = (900 - Sw) N, moémen can thay the clia mdy khong
doi va béng 600 Nar. Ti s truyén trong hop gidm téc i,, = 4. Momen quién tinh thay the §
cla miy khong déi v bang 3.2 kgni’.

Hiy xic dinh quy luat chuyén dong o = f(£) ctia dong co va tri 6 van tdc gdc trung
binh trong chuyén dong binh én.

M
oM
My
S00mm Mg
|7 s 2 J
g 2 - p
1ok dig o T v
bt én
Hinh 4.18 Hinh 4.19

154, Pac tuyén dong co cila co cdu ¢6 dang M, = (100 - ©) Nm, mémen cén thay thé taj
truc dong co khong déi M, = 5 Mm, moémen qudn tinh thay thé tai truc dong co khong ddi
I=0,1 kgm®.

Hiy x4c dinh quy luat chuyén déng cha dong co @ = (1) vh tri s& van ¢ goc trung
binh trong chuyén dong binh dn.

155. Momen cdc lyc va moémen quén tinh cla oo cdu thay the tai khau ddn. Mémen phit
dong trong mot chu k¥ chuyén dong binh dn bign 48i theo d6 thi trén hinh 4.20; momen
can thay th& M, = const, momen qudn tinh thay th& khong ddng ké.

Tinh mémen qudn tinh cia banh da dé dim bdo h¢ s8 khang déu cla chuyén dong
mdy [8] = 1/10, néu van téc géc trung binh cta mdy trong chu ky chuyén dang binh 8n
oy, = 10 .\‘-I.

11}



Néu méy duge din dong béi dong e ndi vai khau din qua ti 6 truyén i = 10 thi khai

lrang bdnh da (khi dudng kinh banh da D =05 ) dit tai trye dong co s& 12 bao nhiéu dé
chuyén dong cha khau dén van diam bao nhir khi banli di dat tai khau dan?
156, Momen cdc lye vd mdmen qudn tinh cta mdy thay thé tai khéu dén. Trong chu k¥
chuyén dong binh on, mamen can thay the bién dai theo dd thi trén hinh 4.21; momen phat
dong khong doi; momen quan tinh thay the cita may khong ding ké; van téc gée trung binh
clia khau din 13 o, = 25 &, gia (8¢ trong trudng g = 10 i’

Tinh momen GD* cla banh da dat tai khau déin dé dam bio hé 6 khang déu cia
chuyén dong Ja |8] = 0,02,

Néu van toc goée ctia khau din tang 1én gip 4 lin v vin dit banh da nhu cit thi hé s6
khéng déu la bao nhigu?

M | A
$ONT $0hien
¢ ¥
7 N oz (7 T I T
T T o 2 7 YT
by chuyé dig s 37 = ks chuyéh g binh o
Hinh 4.20 Hinh 4,21

157 Momen céc lyc v3 mémen qudn tinh clia mdy thay (he i khau din. Trong chu ky
chuyén déng binh 6n, momen cén thay thé bién ddi nhu & hinh 4.22, momen phat dong
khong déi; momen quén tinh thay (hé J = 0,014 kgm® = const; vAn t3¢ gée trung binh chia
khau din o, = 25 &',

Xét xem trong mot chu k¥ chuyén dong binh dn vin (6c gde cha mdy dat tri s6 trung
binh, 1én nhat, nhé nhat may 14n va tai nhimg tri gid ndo? Néu J = const thi k&t luan dy con
ding khoéng 7 Tai sao ?

Sau d6 tinh trong hugng G cha banh da dat tai khao din dé dam bao he 56 khong déu
cua chuyén dong may [8] = 0,04 néu dudng kinh binh data D = 0,5 m.

Y L A
m——' ------- p———— ——— —
40N
! r
] S —
1
Ii-g j"llj’ 14 L bt | i ”
™V 10h y cheyéh dimg bk 57 /el Jigre

Hinh 4.22 Hinh 4.23
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158. Bic tuyén déng co clia may dap c6 dang: M, = (2375 - 22 70) N, mbnien cdn thay
the tat truc dong co bién ddi theo dé thi trén hinh 4.23. Chu ky lam vi¢e clia mdy bao gém:
hanh trinh 1am vige tinh theo vong quay cua true dong ¢o @, = 1 véi M, =200 N vi hanh
trink chay khong: @, = 1a vai M, = 10 N,

Tinh momen quin tinh cia banh da dat wi tryc dong co dé dam bio sir duo doéng cia
viin 16¢ gée trong gidi han tr o, = 101,5 v dén o, = 104 5.

159. Cong sudlt truc dong co cua may la N = 1000 W; 38 vong quay cia dong colan = 1500
Vvg/ph momen dong M, cia dong co khong déi trong sudt thai gian lam viée (khong phu
thuge vio toe do va su qui tii). Trong chu ky chuyén dong binh 6n clia mdy, mémen dong
va mémen cin thay the biing nhau nhung midy ¢dn khic phuc sy qua tai i (h Mo =
ZM, xuat hi¢n bal ngd, mi gia 16e g6e cla mdy khong dugc viurot qud trj s6 € = 20 2 Tinh
mémen quan tinh cda binh da lp trén true dong oo dé dam bio SU qud tal &y, néu mémen
quan tinh thay the cha may tai truc dong co la § = 0.5/ kyni’.

160. Trong mot chu k¥ chuyén dong binh 6n cla mdy, d6 thi E(Ty(dong nang phu thudc
momen quén tinh thay the) 13 doan thing mn = 20 nm lap lai 4 1dn, song song véi truc tung
(hinh 4.24) s toa do didmm la x,, = y_ = 100 »un, v:

Trude hét hiy nhan xét vé dac 190
di€m cla chuyén déng méy (van tde
goc cla mdy phu thude yéu 16 nag? & 7
trong thue 1€ k¥ thuat c6 tén tai {oai
mdy c6 chuyén dong nhu the khong?)
va nhin xél twong ty néu mn song
song vdi truc hoanh? mn thu lai chi
mét diém ?

¥

Sau do tinh hé s6 khong déu cda
chuyén déng mdy, biét cdc ty xich ctia
he toa do: Hinh 4.24

) 00

M =05 Nmimm, 1y = 0,01 kgm*fmm

bé dam bdo h¢ s6 khong déu bang nfta he s6 khong déu vira tinh thi so véi truée
mamen qudn tinh ¢0a binh di <& nhu the nao ?



Chuong 5

MA SAT VA HIEU SUAT

Vin dé can chi ¥
1. Ma sdt ¢6 tai chd tigp xdc (khép dong) gita hai vat (hé (hai khau) chuyén déng
tong dai 461 vdi nhau,

Ma sdt tai cdc khdp déng anh huong dén chuyén dong cla cdc khau vd do bén man
clia cée khép dong, tidu hao cang suft trong may... Mat khac, con lgi dung ma séat dé truyén
chuyén dong v him ...

Tic dung ctla ma sét trong 1img trudng hop ¢6 thé khac nhau, nhimg nguyén tac xdc
dinh gidng nhauv, bdi vi luc hoic moémen ma sat phy thudc vio hai yéu ta:

- Ap luc trén céc khép dong, biéu thi qua tai trong Q.

- CHu tac cha khdp dong, biéu thi qua hé s6 ma sdt f, hay hé s6 ma sdt thay thé 1" (duge

xéc dinh tuy theo loai vat ligu lam khép dong vi dac diém, kich thudc, hinh dang khép
dong). Trong pham vi gido trinh, chl yéu xét ma sdt trugt va khai niém vé ma sat lan.

2. Véi khép tinh tién

- phang: f=tgp véi o 13 géc ma sit,

f
- rénh tam gidc: f'=—-—— (B - géc nghitng cia thanh rénh),

cosf

-rnh tréon mon: ' = gf {qui luat phio bé 4p suit déu),

4 . } . .
- ranh tron ¢@i: f'=—f (qui luat phin bo dp suft dang cosin).
s

trong d6 f' = tg@’ (¢’ - géc ma st thay the). Mudn vat chuyén dong, luc tic dung phai nam
trén hode ngodi gée ma sdt (hode gde ma sél thay the).

3. Véi khdp quay, ngoai he s6 ma sat thay thé cha & d&:
f

V1+§
phai chd y 16i ban kinh vong ma sit: p = Arf’
trong d6 A - hé s6 phén bd dp sudt: 6 ha A = 1, s khit mdi A = /2, 6 khit ¢ A = 4/x;
r - bédn kinh ngéng truc.

f‘:

Con & 6 chin mdi: f'Z%f va & & chén cil: f'=%f.
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Muén tryc chuyén ddng, lyc téc dung phai tiép xiic hodc & ngodi vOng ma sét.

Thong thudng, phdi tinh lyc hoic mémen ma sdt cling nhu lyc hoac mémen phét dong

khi vat hogc truc chuyén dong déu, tic 13 lyc tde dung trén géc ma sit hodc tiép xdc vdng
mu sat.

4. Muodn tinh lyc kée trén dai truyén hodc luc hdim (rén phanh (trén co s§ truél dan héi
cUa khiau mém) phai ding cong thire Ole:
S, =5,e"
trong da: S, - lwe cang & nhénh cang (nhdnh chi: dong),
S, - luc cing ¢ nhénh tring (nhanh bi dong),
¢ - cof 86 logarit tu nhién, {c = 2,718281828),
f - hé 6 ma sat,
B - géc 6m ciia dai vao puli.
Luc kéo chinh 12 Iyc vong trén puli, can bang vdi luc ma sat giita dai va puli:
P=F=8 " -1
5. Muén tinh momen ma sit lan (rén co s& din héi tré ciia khau mém), ding cong
thte:
M,.q = kQ |Nmj,
véi Q la tai trong [ N] va k 13 he 6 ma sdt 1an [om].

6. Trén co s& d6 c6 the tinh hiéu sudt tai khdp dong, cong sudt clia co cfu va mdy.

Bai tap giai san
161. B¢ xidc dinh gée nghiéng tu nhién ctia mot dong vt liéu ran, ngudi ta dé ddy vat licu
vao mét 6ng hinh trg khong day, cao 1 dm. tiét dién ddy 1 dm?, réi tir tir nang thing lén, vat
ligu s& ty roi nghiéng thanh mot déng hinh nén 6 tiét dién S vi chiéu cao h. Tinh g6c
nghiéng tu nhién cha déng vit liéu nay.
Gidl.

Dén khi vat lieu khong wr roi tir
dinh nén xuding tng véi chiéu cao h, e
la vt ligu d3 tr ham. Khi dé goc
nghiéng nr nhién cla déng vat liéu (hinh
5.1) bang géc ma sdt ¢: o = .

Tain o]

Trén co s thé tich cia vat liéu
khong déi, cé thé fim ra quan hé gita
g6c nghiéng o vai chiu cao h cla déng
vit liga hinh néa:

1= lSh.
3 Hinh 5.1
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Gei 1 I3 bdn kinh cda vong 1ron ddy nén, ¢é dién tich day:

1%

S=qr’ =n1——.

1:v1
o s 1 h?
Tir doé: l=—hn—
.3 g

Néu tinh gdn ding w=3, (acd:
g’ = h'.

Viy gée nghiéng tu nhién cba dong vat liéu ¢ thé xdc dinh qua chidu cao h clia déng
vat Jiéu hinh ndn thee cong thiic:

tgaz\/h_",

162. Tinh luc téc dung P vao vit ¢6 trong lueng Q chuyén dong trén mat phing nghiéng mot
gbc o véi mat ngang, hé s6 ma st gilta vt va mat phang nghiéng 12 f. Gidi bii todn trong
tromg hop tdng quét: Tue P nghiéng mét gée B véh phuong thing dimg, réi bién luan cho
nhitng trudmg hop dac biét.

Gidi.

1. Trudmg hop téng qudt [ vat cé thé 1en hodc xudng déu véi nhiing gid trj nhl dinh
cha cdc gbc o, B, ¢ (@ 1a gée ma sét xde dinh tir1ge = f).

180"~ (- 2 8)

<-4
@

w ?

Hinh 5.2
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a. Néu vat lén déu dudi trang 1hdi cin bang luc:
P+Q+R=0. (R=N+F)

trong do Q cho trude, P va R mdi chi bigt phuong qua cde goe B vt ¢ (hinh 5.2a), cé thé
giai bang hoa d6 luc nhir trén hinh 5.2b. Trén dé theo dinh 1Y sin, ta ¢é:

P Q _ Q
sin{fae+ @) sin[180" — (o +P+)] sin(a+B+q)

Vay: p_Q @t
sin(o + f+ @)

Luc tdc dung P trong trutimg hop nay 12 luc ddy hay luc phét dong.
b. Néu vat xudng déu, ciing tuong tr suy ra {theo hinh 5.2¢ vi1 5.2d):
P=Q .sm(_u -} '

sin{fat— @+ )

trong truong hop nay o > @, lue tic dung P 1a lye ham hay lyc can. Connéua =, R =-Q,
P = 0: vat khong ¢dn ham vin t xudng déu. Dén khi a < ¢ < o + B, P mang ddu am, tic 1a
phai ddy vat méi xudng déu. P va Q déu 13 luc phat dong va vat & trang thii ty ham.

2. Nhitng truemyg hop dac biét
a. NCu o = 0, tdc 12 vat chuyén dong trén mat phang ngang (hinh 5.2d) ta ¢é:
sing

sin(p+¢)

lai déng thi B=90°thi P = —Q222 = _(tge = —£Q tic 13 P = -F,,, (hinh 5.2¢).
cosQ

Khisin(B + @) =1, B+ ¢ = 90" thi P [ nhd nhat:

: t f
P=Qsine=0Q g(pz =Q = .
\/]-Hg Q \/l+f

b. Néu B = 90" (& = 0), luc tic dung P ndm ngang thi:
P=Qtg(a =),
14 trismg hop quen thude trong thyc 1€ va gido trinh., ban doc ¢6 thé ty bién luan.

c. Néu f = 90" - a, tife 12 phéi ddy vat 1én déu hoac d& vat xudng déu véi hee P song
song v&i mat phang nghiéng. Ciing suy tir trudng hop tdng quét dvoc:

sin(ft@)  _ sin{o )
sin(90" + @) cosyp

=Qina tfcosa)
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Ddu "+" tng véi trudmg hop vat di 1én va nguge lai 1dy d&u "-" (hinh 5.2f)
d. Néu B =90" + o, tde la phii ddy xudng vdi lyc P, vit méi xudng déu (ing véi trang
thdi nr hiim trén hinh 5.2g). Cling suy ra tir trudng hop téng quat
p- sin(ep - o) A sin{p-o)
sin{P — o + ) COSP

=Q(fcosg —sma),

163. Tim tai trong Q ma kich vit c6 thé néng én déu néu vit ¢é ren vuang, véi dudng kinh
ngoai cha ren d, = 24 pm, dudng kinh trong d, = 21 s, chiéu dai tay quay 7 = 300 mm, luc
guay P = 100 N, hé s& ma sdt gifta vit 1 va dai vi1 2 (ecu) 1a £ = 0,1. Ma sdt trén mat tua ab
khong ding ké, xem hinh 5.3, Nhén xét xem tai trong Q ¢é tir xudng duge khong,.

Gidi.

Ma sit trén ren vuong cla kich vit thuc chdi 12 ma sdt trén mal phing nghiéng vdi géc
nghiéng ctia dudng ren la gée nghiéng cia mat phing nghigng o (hinh 5.3

g demdy 24-21
[=4 - - .
Rlord, T 24D

2 2

suy ra o = 224",

Con goe ma sal @ = arctg § = arctg 0.1, vay P ey
= 5%y '
p=sM2. ‘ ‘_‘_, 7. 1:%}
Muén tdi trong Q Ién déu, phii tso ra Lz
momen quay: M = P/ bing mdémen ma sét trén /1 | b
ren: ' . F% ¥
d, +d ! A i
M, =——1Q.gle+¢) :.
4 } t-7 z'd
Vay 1ai trong (@ ma kich vit cé thé nang 1én duge F 7
e -
Q= P _ 100.300
) dc ; ta(a+ ) 24+2}_1g(2024.+5042r)

Q=18700 N. Hinh 5.3

Via=274"< @ =5"42", vit dtrang thai tw hiim nén tai trong Q khong thé tv xudng duoc.

- 164. Hiy so sanh tri s6 clia hue tic dung P dé ddy tai trong Q = 10000 N trong nhitng trudmg
hop sau déy:

a) Q trirgt trén mat phing ngang vdi hé s6 ma sét f = 0,1.

b) Q trugt trén ranh tam gidc véi goc nghiéng ciia thanh r@inh B = 45" va he 56 ma sét
f=0,1.

¢) Q lan trén gid con lan cé didmg kinh d; = 100 mm, dudmg kinh tryc con lan d, =

40 mm, he 6 ma sét thay thé trong 6 dd trugt 1a £ = 0,1; hé s8 ma sat (an k = 0,01 ¢m (khoi
lugng con lian xem nhw khong déng ké).
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d) Q lan trén nhitng con lan ¢ dutmg kinh d, = 100 s, hé 58 ma st lan giita tii trong
va con lan 1a k,, gifta con lan vi mat dudng 13 k; coi nhu bing nhau k, = k= 0,01 em (khsi
tugng con 1an xem nhu khong ding ké).

Gidl.

Mudn tai trong Q chuyén dong déu, fue diy P phai cin bing véi 16ng cde luc ma sat,

: ong yén dong déu, iu ’ g fc m
hodc phdi tao ra moémen M cin bing véi 16ng mamen cla cic lue ma sat M. Dé tén so
sdnh, bid todn duge 2idi 1hin tat trong bany sau day.

d)

M=M, =M +M,

Pd =k Q+k,Q
po k +k, Q
de
_ 0,01 I4(~){J,01 L0000

Hinh bii 164 Lai giai bap &
P=F P= 100N
F |~ =£.0Q = 0110000 N
T
{e
a)
P=F=1{0Q
% gl f 0,1
g f'= =
W cosp  cos4s” P= 1420 N
p="210000 &
b) V2
M= Nlrn\ = MI + Ml
dl d
Pt='QL+kQ
M, |
& 2T - : ?
M edix P =420 N
p=f—2 |
a & d
2
po 01 2+001 0w
c) :
P=20N

So sdnh tir d4p s8 ta thdy, néu dé 1aj treng Q 1an trén hé thong con lan {trudng hap 4),
chi cdn ddy mot lye bang 1721 lyc ddy trén gid con lan (trudng hop ¢), 1/50 luc ddy trén mat

119



phang ngang (truong hop a) va bang 1/71 luc ddy trén ranh tam gidc ngang. Didu dé ciing
ching té rang, théng thutmg ma sit lan nho hon ma sdl (gt ma st truet trén rinh ldn hon
mia Sat trwgt trén mat phang.

165. Xic dinh cong sudt cdn thiél dé quay cdn truc (hinh 5.4} ¢6 i trong Q = 50000 N
(khong ke céng sudl cla luc quan tinh) biét cdc kich thude cha cdn truc: 1= 5 m. h = 4 .
dudmg kinh ngdng truc d = 0,08 »: hé 6 ma sdt tai 6 1 f = 0.1: 56 vong quay cua cén truc
n = 3 vgiph trong lugng can truc khong ding ké).

Gricii.
Tii rong Q) gay nén céc 4p luc (ai &:
- theo phuong nam ngang (thing 60 vdi true):

N, = - N- véi gid trj:
/ 2k
=0Q—= 50000 =625() N.
h 4

- theo phuong thang ding (nim trén dudng tam
truc):

N; = -Q, N, = 50000 N,

Vi thé & trén 13 6 dF va 6 dudi |2 6 d - chéan:
tuo nén cdc momen ma sat M cdn chuyén dong
quay cld cin trac: Hinh 5.4

- Tai méi o da;

a 3
M, =M, = SEN S Een, S o3 o 008 a0 2 395 W
T2 2T 2
VA tai & chin:
M, =Eﬂ\!1—— 2 0,1, 0.08 S0000 =133,5 Nm.
T3 2

Vay momen ma sdt can chuyén dong quay cla cin true la:
M, =M, + M, + M, =395 + 395 + 133,5 = 923,35 Nm.
Cang suéil cdn thigt d¢ lam quay ¢dn truc 1a:

iy 3143

N=M, 6=M_ 33—92’45 =290 W.

166. Tinh hi¢u sudt wc thoi cla co cdu tay quay con truet trong dong co d6t trong taj vi tri
@, = 90", néu dp suit hoi d6t p = 20 ar (chua k€ dén trong luong va luc quin tinh cda co
cdu); biét kich thude céc khau: 1, = 0,065 m, i, = 0,26 m, dudmg kinh qua nén (pitténg) d, =
0,11 m; dudng kinh cic 6 d& d, = 0,085 mr, dz=0,075 m, d¢ = 0,038 m, 8¢ do quay cda tay
quay n, = 1800 vg/ph; hé 56 ma sit tai céc khép dong £ =0,1.
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G."(H .
Theo dinh nghla hiéu sudt:

N ] Nd _Nnh ms
1‘[:———:-—-—-—-—-—-—-—:] — ——

Nll Nl! N\I

trong dé: N, Ny v N 180 lugt 13 ¢ong sudt cta cde lue can ¢6 ich, lyc phit dong v lyc ma
sat.

Pé tinh hicu suft n cla co ciu, cin tinh N, va N, qua cdc lye v van 0 cde didm dat
lue lrong ing,.

1. Tink nhvitng vin 16¢ cdn thiét

Tai vi tri cho trude @, = 90°, tay quay | thang géc védi phudng tnegt clia qui nén 3 nén
thanh truyén 2 chuyén dong tinh ti€n tic thdi, do dé:

Vin t6c qua nén v vi van tée diém diu tay quay v, bing nhau:

P
i

w0 b Hee
Ve =V =0, :E.’AR 4 ;//
Ve =V, :M.U,OGSZIZ,IS s, 7

Vian tdc goc cha thanh truyén 2: o, = 0.
nén vin téc géc tai cic khop dong:

W, = O =W, ©-=0.

: - Hinh 5.5
2. Tinh cde le cdn thiét .
Luc phat dong:
X s 14O
Py= p ﬂj“ =9.81. 1[.1‘.20__’3(_2;1_‘_)_ _ 18634 N,

Bing céch phéan tich hre true tiép trén co cfu (hinh 5.3) tinh ducc cic dp lye:
Rz =5000 N R, =R, = Ry, = 20000 N,
3. Tinh céng sudt eée twe odn thiét:
- Cong sufit lue phat dong Py :
Ny =Puv.= 18634 . 12,25 = 2282066,5 W.
- Cong sudt lye v2 mémen ma st tai cdc khdp dong:
N, = fIRive + 6o Rap0, + 1. Ry (00, + 00)) + 1, R0
= 01300 . 12,25 + 0+ 0,037 . 20000 . 188 + 0,042 . 20000 . 188)
=303165 W.
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4. Hiéu sudlt 1dc thit clta co cdu:

30316,5
U SOR8S L hasosr
228266,5

167. Xdc dinh tai trong @ ma phanh don gian (hinh 5.6a) v phanh vi sai (hinh 5.6b) cé the
ham duge bing treng lugng G = 200 N. Biél khoang cdch tir trong tam G dén tim quay ¢ia
phanh 7 = { m; bdn kinh banh phanh R = 0.4 v bdn kinh tang quay r = C,15 m; h¢ 0 ma sat
gilta banh phanh va dai phanh f = 0.2; gbc om gitra diy phanh va banh phanh [} = 1 cdc
kich thudc khic: b= 2a, a + b =2R (s¢dé phanh duoc 1hé hién trén hinh 5.6).

Cridi.

Phanh git duge tai trong Q nhd ma sdt gifta dui phanh v béanh phanh (gidng nhu dai
truyén) khi phanh bing trong lugng G. Khi dé rong day phanh xufl hi¢n shimg lue cing: S,
& nhédnh chi dong (bén tril} va S, & nhdnh by ddng (bén phidd). Cic lye cang nay duge xdc
dinh qua su can bing clia phanh, sau dé x4c dinh i trong Q qua sy can bing cla bdnh
phanl.

Phanh don gidn Phanlivi sar
Hinh 5.8

Cin bing mémen trén 1ay phanh

> MO} =8,a-8,b+GiI=0

> M(0,)=8,2R-G/=0 S, =S¢ 2R=a+b=3a
i .
Slz("_zwzz_s[”\! 43:25‘}3:&
2R 2.0,4 3 3
8, $2—3-5,£+sz0
3
_3GJ
'R -eM)
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3.200.1

= =5000 N
2.0,4(2 1,85

E.ue ma sdt gita banh phanh va day phanh:

F=8 (" -1 F=5"-1
F=250(1,85-1)=213 N F = 5000(1,85-1) = 4250 N

Can bang mémen trén bénh phanh

> M(0,)=Qr-FR=0 > M(0,)=Qr-FR=0
nggzzm.u,at _RF_4250.04

r 0,15 T 0,15
Q=570 N. Q=11333 N.

Két luan:

Kél cdu cha phanh anh hudng dén hiéu qua phanh: phanh vi sai c6 thé git dwoge
11333/570 = 19,6 l4n taj trong 16n hon phanh don gidn véi ciing moét trong luong giit va
kich thudce clia banh phanh, tang quay nhu nhau.

Bai tap cho dip so

168. Tink lyc ddy P ndm ngang, cin thiét dé diy tai trong Q = 1000 N lén mat phing
nghiéng (hinh 9.7a) vl ranh nghiéng (hinh 5.7b) vdi cing dé nghiéng o = 15", g6¢ ranh p =

45" vt hé 56 ma sdt 1a f = 0,1. Sau d6 tinh hidu sudl trong ca hai trudng hop va so sénh.

G
= |@
T

a)

Hinh 5.7

169, Cling va6i cdu tao khop dong nhu bai 168, nhung hé sd ma sit f = 0,2. Hoi i trong Q
6 (hé tu xuong duge khong ? Gidi thich (xem hinh 5.7).

170, Nhiing xe quang trong luang G va xe khéng trong luong G, duge ha xudng va kéo len

bing mot day cdp vong qua mét puli & dinh déc nghigng mdt gée o ndi v6i mot ddi trong G
(hinh 5.8).

“ e = 1718924 = 1 &5,



Néu he s6 can dong la f, va lue cén cha ¢dp 1a khong ding k¢, hay x4 dinh do dée tge
va trong luong d6i trong G' dé nhitng xe quang duoc hy xuong Jéu va xe khong duoe kéo
lén déu, :

171. Xdc dinh momen M dé quay kich vit va chidu dii f cia tay quay dé nang tai liong Q =
10000 N véi Tye quay kich 1a P = 200 N, Bigt kich vit ¢6 ren hinh thang (hinh 5.9) véi gée
dinh ren § = 30", dwimg kinh dinh ren d. =30 s, dudng kinh chan ren d; =42 s, bude
ren t =8 mn, hé 6 ma sél giita vit vi dai vit £ = 0,12, h¢ w0 ma st gifra ddu néng vavit 1a f,
= 0,18 (tai mdal phang aa - xem hinh 5.9), Di¢n tich nep xuc gitra déu ning v vit gioi han
béi hai vong dudng kinh D, = 80 imm va Di =40 mm. Cuéi ciing tinh hieu suat cta kich vit.

Hinh 5.8 Hinh 5.9

172. Tang quay 1 dang quay vdi moémen M = 30 Nm, dige hiam bing hai ma him cia
nhiing don 2, nhitng don nay mot diu néi véi gid, ddu kia duge nsi véi nhiing dai vit bang
nhimg khdp quay: A, B, C, D; hai ddu vit ¢6 ren trdj vi phéi néi véi cdc dai vit tuong img va
duge quay bing tay quay c6 chidu dai ! = 300 s, khi ham tang (xem hioh 5.10). Tinh luc
hdm P trén tay quay, bigt cic kich thie a = 120 nim, dudmg kinh tang quay D = 180 .
dudng kinh trung binh cta ren vit dy, = 20 mn, bude ren t = 60 mm {vit ren vubng, 6 mdi
ren); hé s& ma sat giita ma ham va tang quay 1a f, = 0,3 giita vit va daj vit 13 f, =0,15,

177

Hirh 5.10 Hinh 5.11
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173, Thi&t bi chéing 1d & mé gém x& ngang 1, chém 2, cét chong mang vit didu chinh d6 cao
3 va 6 ddng ur lua 4 (hinh 5.11).

Hily tinh lyc théo chém P dé ldy xi ngang ra, néu (A1 trong trén xa ngang 1 Q = 150
tén, hé s8 ma sdl giita chém vi cdt chang £ =0,2 ; gée nghigng cOa chém o = 19"30"

174. Tinh lue kéo P d€ xe hing chuyén déng déu trén duding ray, bit trong luong hing G =
0000 N, trong lugng xe khong [a G = 15600 N, trong lugng cdc banh xe G, = 2500 N,
dudmg kinh bianh xe D = 400 mar, dudmg kinh truc banh xe d = 50 mar; hé 56 ma sat i 6
gt (W 14 £ = 0,1; hé 6 ma <dl lan én dudng ray 13 k = 0,050 ¢ (xem hinh 5.12). Sau
d6 tinh luc kéo P khi hiim xe vn truot déa.

175, Tim guan hé gitta hge ham P va lye vong Q trén tang quay cua phanh dai (hinh 5.13),

hiét géc ém coa dai trén tang quay 13 3, kich tthude tay him Ja a, b, Hé s6 ma sdt gilta dal
vii lang quay la f.

Hinh 5.12 Hinh 5.13
176. Tinh lyc cang ban ddu S, viv ap lue N trén & clia bo truyén diy dai (hinh 5.14), c6 cong
suft truyén dong W = 15 kW v van (6¢ day dai 13 v = 10 m/s (bigt ¢’ = 2). Néu hiéu suat
tai & (rugt va day dai - puli bang nhau: v, = 0,95. Hay tinh c6ng suat hitu ich W .

Hinh 5.14
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Chuong 6

CAN BANG MAY

Van dé cin chin ¥

}. Lue qudn tinh ¢6 trong cdc khau va trong co cdu vdi Khéi luong dang k€ tap trung
tai trong tam khong ¢ dinh khi co ciu chuyén dong; né gy nén (mg sudt phy, 4p lue phu
€6 chu ky lam rung mdy; dnh hudng dén siic bén, hiéu sudt cla mdy, chdt lugng san phim
va moi truong xung quanh, dac biét nguy hiém khi tée dé cao va rung dong cong hudmg.

2. Néu khoi lugng khau quay duge coi nhy phin bé trén mot mat phang thang goc voi
truc quay thi cé thé dunﬂ mot 461 1rong cdn hing cling nidm trén mat mat phang dé ¢an bing
lyc quan tinh cia kKhéi ILff_)'nb milt can bann 16 14 ndi dung cta viéc chn bang tinh.

3. Néu khéi lugng khau quay phan b3 trén nhiéu mat phing thing géc véi truc quay,
phdi dung hai déi trong can bing trén hai mat phing khdc nhau dé can bing moémen Iyc
quan tinh va luc quén tinh mat can bang. Do 1a ndi dung clia vide can bing dang.

4. Viée can bang tedn bo co ciy trén mdéng thudng chi thye hién d6i véi co cau don
gian & theé can bang rodn bo hoac chi mdt phan lyc qudn tinh mat can bing do miic do phiic
tap cua vin dé.

Chii y ring, trong thuc 1€ diing thue nghi¢m tim ra dé 16n v vi trf cla khdi lUgng mAt
cén bang, cho nén trong cdc bai todn vé logi ndy thudng coi nhw di biét cdc y&u 16 do; vin
dé ¢on l‘u la x4c dinh 4o 160 v vi tri d6i trong can biing theo yéu ciu.

Bai tap giai san )

177. Hiy can bang khau quay gbém ba khéi lugng mit can bing m, =2 kg, m, = | kg, m, =
1,5 kg phéan b trén cng mét mit phang thing géc vai truc quay O, ing véi cdc ban kinh r
=8 cm, 1y = 10 om, 1y = 15 em & cée phuong xdc dinh bang céc goc ¢y, = 45", @,y = 75, con

bdn kinh |ap d8i trong can bang lar, = 12 cm (hioh 6.1a). Néu khéng can bang thi truc quay
phéi chiu mot p luc 1a bao nhiéu néu trye quay véi toc do 2000 vg/ph.
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Gidi .

Do cic khéi luong mal can bang phan bo trén mot mat phing thing gée véi true quay
O, nén chi cin can bing tinh bing mdt déi trong can hang m, trén cing mit phang tai bin
kinh r_ sao cho:

oy, + 1myFy + mry +mr, =0
trong dd tri s6 vit phuong chifu cia ba vecto diu da biét:
mr=2.8=10kgcnm: mr,=1.10= 10 gem; mary= 15153 =225 kgems

nén vécio thit tr mr, hodn todn xac dinh do viée giai phuong trinh véclo trén d6 thi (hinh
6.1b) véi i 1¢ xich w = 1 kgemfmm; doan biéu thi vecta nay 14 da, do duge 30 mm.

Vay: myr, = dap =30 .1 =30 kgem.

Trong d6 bdn kinh lip déi trong r, d& cho trude: r, = 12 cm néno tri 6 khoi luong 4o
trong cin bang li:

dit trén phuong OC (hinh 6.1a), song seng véi phuong da (hinh 6.1b).

Tat nhién, néu khong can biing thi cé thé coi m, [a kKhéi lugng mat cin bing cda khau
quay va khi d6 truc quay phat chiu mét dp lue La:

N =m.r.o?,

trong dé w = wn/30.

=13146 N.

3.14. :
N:g,s.(>,1z,(3%?ﬂj

178. Hiy can bing khiu quay
“gdm bén khoi lugng mat can

. Ty My
bang: m, = 0,2 kg, m, = 0,3 kg, (3] @
m, = 0,2 kg, m, = 0.4 kg ling véi i
cic bén kinh 1, = 10 mm, 1, = -

15 mm, vy = 12 mm, v, = 20 ‘r le 1 ls L in

v khodng cdch gila cdc d6i s ' ' e
trong la: 1, = lyy = 1y = 100 mm, St G
Cic khéi lugng méat cén béng déu .

han bé trén cing mot mat pha 7z
phan bé trén cing mot mat phang s
chia tryc guay va nhitng mat Mz m&,%“
phang can bang cé thé dit trén

hai mat phang thing géc véi truc

quay chita m, vd m, (ng vdi cic

bdn kinh: r, = 50 mai, r, = 40 Hinh 6.2
mm {hinh 6.2).



Trong trudng hop bai todn ndy ¢6 thé dung hai phuong tinh mémen ddi vdi hai mat
phing can bing d¢ tim hai ddi trong can bang duge khong? Thir nghiém lai két qua.

Gl

Vi céc khoi fugng mat cdn bing va d6i trong can bang déu phan bé trén mot mat
phéng chira truc quay {mmat gidy v¢ nhur teen binh 6. 2} nén cidc vectd bidu thi luc yudn tinh
(mdmen cda lye qudn tinh) déu cimg phuong. Do d6 trong cac phuong trinh ¢an bing ¢é thé

b ddu veeto véi qui uée cac dai luong tinh todn (ing v6i céc khoi fugng phia rén true quay
mang didv céng vi nguge lai.

D& can bing mémen cla cde lge qudn (inh, dat d6i trong can béng m, tat ban kinh r,

irén mat phing cin bang thing gée vt truc quay chia khoi lugng mat can bing ;. Phuong
trinh cén hiing 1a:

IMAO) =myn(f+ hs + ) - + 1) - mand |y - g, + Lo+ ) =00 (1)
Suy ra khoi lugng dai trong can bing m_;:

mr, L+ -moa{d, +4,)- m, T,/

m., = [N
s r, +1 +14,)
0,4.20.300-0,2.12.200-0,3.15.100
e 40.300
m,, =0,1225 kg.

B¢ can bing cdc lue quan tinh, dat d6i trong can biing m, tai cdc ban kinh r,, trén mit

phiang can bing thing géc truc quay, chita kKhéi luqng mét can bing m,. Phuong trinh can
bing la:

ZP, = m 1, + m 1, + N,ry - Myl - Mk - Mg, = 0 (2)
Suy ra khdi luong d6i trong can bang m,;-

_myn +myn +m, 1, —mn - myt

m,, sl ed
rkil
C03.15+0,2.12+40,1225.40-0,2.10-0,4.20
1 T SU
m,, = 0,036 k.

Véi gia thigt cha bai todn, day 13 mot heé lyc phang: phuong trinh can bing luc (2)
twong duong vdi phuong trinh can bang mémen (3) sau:

EM(OQg) =myn(lyy + 1y + L) Fmyrg () + a4 1) - mgty(lay + 1) - gy =00 (3)
Tir (3) ¢6 thé suy ra khéi lugng d6i trong can bang m,, ma khéng diing dén (2):
_ m, 6 {h +h)+menly, —mG(h, i, +h)
Talhy + 1 +44)
C(,3.15.200+0,2.12.100-0,2.10.300
- 50.300

m

vl

m,, = (Lb036 kg.
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K&t qua phit hop.

Chd ¢ ring trong trudmg hop 16ng quit, khoi lugng phan bo & nhing mat phing Khic
nhau & ¢6 he luc khong gian va khong cd sir luong duong gitra (2) va (3) phai ditng dén cic
phuong trinh véeta { 1) va (2).

179. Chon nhimg khoi legng m, vim, clatay quay 1 vit thanh truyén 2 c0a co ciu tay quay
con trust trén hinh 6.3, suo cho cée lue quan tinh cba cde khiw duge ean bing. Cho bidt khai
luong con ruot 3 1a m;, = 0,4 kg vit kich thude co ciw: £, = - 100 mnn, fygy = =100 pon. 1, =
OO non, Ly = 400 mar (ddu (rir chiing 16§, & dudi A va S, & phia trdi B). Sau do gidi thich
xem nén con chiu dp lye khi co cdu chuyén dong khong ?

Sr

Hinh 6.3
Gidi.
Gia thi€l yéu ciu can bing lue qudn tinh cla cdc khau, nén khéi tam cha co cdu phdi
<& djuh, tic 13 khéi lugng cée khau phai thod min:
N8, + Myfpe =0 (N
nysy + (my + myM =0 (2)

Tit (1} tinh duge khdi lwong cta thanh truyén 2:

I
m, =-m, 2 = 04 M0 16 p
s, =100

Thay gid tri m;, vio (2}, tinh duge khoi lugng cda tay quay 1:

/
m, =—(m, +m,).:—“:—(l,6+0,4),% =2 ky.

1
Vi khoi lugng cdc khau phan bd nhu trén, cic {ue guén tinh trong ¢d ciu s& cin bang
1an nhau. Tuy nhi¢n vAn con momen cla lyc quén tinh gay nén dp luc tai A va C truyén
xudng nén. ’
180. Hay néu mot phuong dn can bing dén lyc qudn tinh cip 2 clia con trugt trong co cdu
tay quay con trugt bang dSi trong quay néu khéi lugng con truot 13 my; chidu dai thanh
truyén 1a /; chiéu dai tay quay 1a r; van tdc goc clia tay quay 1a @
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. I T R N
Trong trudng hop m, = 2 kg, A = 7 =% v bdn kinh tap ciac dai trong 1, = r, thin guan

hé giffa cde khoi lugng mat cin bang va déi trong can bing.

Hinh 6.4
it

Bang giai tich d& dang suy ra luc qudn tinh (khai trién nhi thic Niuton dén cp 2) cta
con (ruot lrong cd ciu tay yuay con trugt la:

P, =m @' r(cos ¢ + A cos 2¢)

¢6 phuong la phuong trugt (phuong ndm ngang, hinh 6.4), bao gom:

- lye quin tinh ¢ép 11 B, = m, o’ rcos ¢
- lyc quin tinh cap 2: P, = m, o’ Th.cos 2@

D¢ can bang cdc {uc quan tinh nity bing nhimg ddi trong quay, ¢6 thé ding hé banh
rang, trén 46 1ap nhing cap d6i trong can béng m| va m, dé can bing véi nhiing hre quan
tinh trong tng cta con trugt, con nhimg hre quén tinh theo phuong théng ding do viéc lip
nhing cap déi trong thi tu triét tiéu (hinh 6.4):

2m,@'T,cos @ = M;0°r Cos ¢
2m3(2r.:))2r2cos 2¢ = m;@°r Acos 2¢
vai L s8 truyén cap banh rang O, vh Oy la i, = 2.

Tir d6 rat ra quan hé gilta céc khoi luong mét can bang m, va cic déi trong can bing
m, va my:
m,r m.Ar
m, = —=, m, = ———.

[ 21‘] 1 8

I
Khim;=2 kg, r=r, A =1/5 (hinh 6.4) ta cé:
m,=1kg, m,=0,05"ky



Tém lai:

1. C6 thé can bang lyc qudn tinh theo phuong ndm ngang cla co céu bing heé déi trong
quay 14p d&i xiing timg cap lweng dng timg cip cla lue quén tinh mél can bang.
2. Thudmng chi can biing lue quan unh ca'p 1, ¥i s0 vdi nd luc quan tinh cdp 2 43 qué

nho ¢6 thé bo qua (rong truding hop cu lhe clia b todn, ddi trong can bang m, gdp 20 l4n
déi trong can bing m,).

181. Cho Juge dé méy Iy (am hinh 6.5 ¢6 Khoi lugng m thay dé1 (ca vi Ul trong tam.
nhu mdy giat. mady chict xudr dudng. thude. . ).

I. Tinh lye quan tinh mat can bang (P). néu
m = 10 kg. truc thing quay ¢é bién dang udn céch
1am 6 mot khodng cich x = 0,005 e, digm dil khaoi
lugng cach am thing mét khoang s = 0.005 4 tai
thon diém (nh, thing quay véi 1dc do n = 3000
valpliir.

2. Cho hé so cimg caa true quay 1i ¢ Viét
phuong trinh can hang ctia hé (wruc, thiing, vat) néu
chi k€ 16t Jue qudn tinh va luc phuc héi. bigt ring

van toc gée gidl han cua true 1a e, = 900 veiph. T
dd suy ra nguyén tac wr can bang.

3 Gid wr ding hai doi rong dé w can bing 1a
m',. m*, trén rénh tron clia thing: bing cich phan
tich lyc qudn tinh. minh hoa va giai thich dinh tinh
nguyén tac ur ¢in bang.

Gicil

Lugc d6 khong gian cGa may vé wén hinh 6.5a
VA mat ¢it ngang clia rinh thing chita 2 d6i trong
can bang vé trén hinh 6.5b.

J. Gia st true thing quay déu, luc quan tinh ly
tam P, vai gia téc hudng tam cda trong ram S cua
h¢ (truc. thing. vit) cich tam O ban diu mot
khodng x + s nén:

Po=m(x+s} o

tai thin diém tinh:

7.3000

P, = 10 (0.005 + (.005) ( - ) @"

= 1000 n* N o
Hinh 6.5
néu ldy 1 = 10 thi P, = 10000 V.



2. TH ttruc. thirng. vaty duge can bang chi do hai e Lue gudn vinh tén va lue phuc hoi
tedo bien dang) bang ex. vot ¢ 1 do cimg (hay hé s cltug coa he) -

M{X+sIer -¢x =0

mes s s
sUy ra X= S = e
C—min” c 1
M
oil bigt van 160 gde 161 han cda hé o, = \ — 11én:
1Y
b . Lo .
X= —-——- khiwm, £ @ khdnhiéu thi
£oanT '
‘ [0 ‘ |
LS

X = -5 c¢onghia la hé urcan bang,

e vy, theo daw bin: e = 3 o, nén:

3. Pé minl hoa v gidi thich mot cdch dinh tinh nguyén tac w can biang nay. 1a cho
vao ranh thong (hinh 6.5 b) déi wong can bang m',. m7, tao hai luc guan tinh can bang Iy
tam khoi 8. Sau dé. phan tich méi lve ra hai thanh phén:

- phdp wvén Iy tam khoi 0. vit

- UEp tuveén voi qui dao vong ram O cla o. chinh hai luc quan tinh UEp tuyén nay. dan
hat doi tugng can bang di chuyén vé phia doi dicn véi khioi fuong cia lié dé wong 1am S cla
cd he (true. thing, vat, doi trong tu can bangi dén trimg veil tam quay € cua hé vk or can
bantg khi khéi fugng thay doi (ca vi tri trong (am). T4t nhicn. dé méi ehi la can béng tinh.

Bai tap cho dap so

182. Tinh khoi lugng m, cla ddi trong dat vao tryc quay tai ban Kinh r. = 15 mm dé can
béng v6i nhing khoi lugng mat can bing m, = 0.5 kg, m, = 0,7 kg, m;=08kgvam,=1kg
diit tat cde ban kinh: vy = 10 mm, v, = 20 mm, ro= 15 mm vty = 10 son g v6i cdc vi trf
Ol = Oy = Oty = 90" (hinh 6.6).

Néu khong can bang, thir nghiém xem 6 truc o6 chiu mot 4p lue 13 bao nhidu khi true
quay vt 18e do 3000 vg/ph.

183. Tinh khéi lugng cda nhing d6i trong can bang dat trén nhimg mat phing [ va 11 cach
tim true nhitng doan ry = 1, = 50 smm € can bang v6i nhitng khéi lugng mét can biing m, =
FAg, my =0.5 kg, my = 0,25 kg phan bé trén cling médl mat phiing chita truc quay va lin tugt
cich 1am trye nhimg doan 1, = 1, = ry/2 = 100 pane v2 cdch mat phiing can bing I nhitng doun
tuong dng: /, = 50 mm, /y = 250 pum, £y = 350 mn, 1, = 400 s (Hinh 6.7).
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Hinh 6.6 Hinh 6.7

184. Tinh khsi luong cha nhimg d6i rong can bang m; va m;; dat viio nhing mat phiing can
hing I viIT ciich nhau mot khodng 7, = 60O s, d€ cén bang v6i nhilng khéi luong mat can
bing clia tryc quay Jam, = 10 kg, m, = 20 kg cung phan bd trén mot mii phang chita true
quay, tan lugt cich true nhitng doun 1 = 1, = r, = 1, = 100 mm, va cdeh mat phing can bang
1 nhimg doun /, = §5/2 = 200 s (hinh 6.8).

Nhin xét ket qua b tosn.

. ! |
i 1 i v
! @" r My
&r} | v, &7}‘ Q‘.m\
i
Hinh 6.8 Hinh 6.9

185, Hiy can bang lue quin tinh cla ¢o cidu tay guay con gl thinh 6.9) bang cich bip
nhifag d6i trong can bang trén tay uay | v thanh truyén 2. Cho bigt kich thude cae khau:
fag = 0.8 e Ty = Od o, viud trong tam cde khaw /g = 005, 4 = 005w 5, = C
Khoi luong cac khiu: my, =2 ke, m. = 5 &g m, = 6 kg, khodng cich cic dditrong: ¢ =7 =
-0.2m

s,

180. N&u khéi lugng ctu thanh truyén 2 vittay quay 1 chua bidt, cdn cde gid thiét kKhic nhu
bai 1¥5, hily chon cdc khai lugng m, va m,, dé co cfu ¢an bang luc quén tinh rén nén (hinh
0103,

187, Tinh nhimg khai lugng m, cda hai doi trong dat trén hai banh rang ¢ling kich thudc sao
cho ciic e guin tinh bdc nhat theo phuang trugt cios cde khau trong co cdu tay quay con
trugt {hinh 6.1 1).duge can bing. Néu ban kinle 1ap cde dai trong 12 f = 50 man, kich thude
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cée khau: {4 = 100 mm, 1 = 400 mm, !“ = 30 i, .-'mz = 100 mm, S, = C, khdi lugng, cdc

khau: m; = 2,5 kg, m, =1 kg, m, = 3 kg LllLrﬂc tien hdy phan phdi finh khéi luong thanh
truyén BC ra hai diém B va ().

Hinh 6.10 Hinh 6,11



Chuong 7

CO CAU BON KHAU PHANG

Cdc bai todn vé tinh van (8c, gia e, Iue trong ¢ cfu bén khau phing da duge trinh
bay & nhitng chuong trén. Ban doc ¢é thé nghi¢m lai nhimg bii todn van t6c trén bang
phuong phdp tam quay tiae thoi, trong chuong ndy chi dua ra nhimg bai tap vé téng hop co
céiu bon khau phéng.

Nhu dd biét, vin dé téng hop co cdu bon kKhau phing mot cach chinh xéc 1a rit khé va
chi thye hién duge trong mot s0 {t trudng hop don gian véi bai todn giai tich kha phic tap.
Mat khdc, thye t€ ché 120 va si dung cing khéng cho phép dat duge yéu cdu ndy. Vi vay
thudmg dung phuong phip dé thi gin ding. Loai bai todn nhit thé duge trinh biy khd
rong [ 7], dudi dity chi néu mot s it bai 1odn dién hinh vé dng hop co ciu bén khau phing
cho trude quy ludt chuyén dong cba khau bi din, hotic kich thude ctia mot vai khau, hosc
goc dp ...

Bai tap giai sin
I88. Téng hop co ciu tay quay - cdn lic. ddm bao pham vi chuyén dong cta cdn CD trong
20¢ y = 60° d61 xiing v6i truc thang ding. Chidu dii ¢dn e 13 /o, = 400 mum, khodng cich
giffa hai 1am quay cOa tay quay va cin ldc 1a /4, = 350 nun.
Sau dé xdc dinh gée ap luc i6n nbhal o, hé 0 vé& nhanh k vit nghi¢m lai xem tai sao
cd ciu lai duoe goi la co cdu tay quay - ¢in lac ?
Gidi.
1. Viéc 16ng hop co cdu ndy thue chit 14 xde dinh kich thuée cha tay quay AB va thanh
truyén BC theo didu kién déu bai.
Vi la co ciu tay quay-can ldc nén co c4u ¢6 médt tay quay |4 khau AB v mot cén lic
CD; mat khdc lai cho trude pham vi chuyén déng cilia cén lic CD nén ¢6 thé v& duoc hai vi
tri bien DC va DC” ca cén lde (xem hinh 7.1 véi (i 12 xich p, = 0,01 m/am). Ung vai hai vi
tri bién nay, tay quay va thanh truyén thing hang, nén ¢6 thé diing phuong phép vé dé xéc
dinh kich thudce coa ray quay AB va thanh truyén BC. Tir hinh 7.1, do duge:
laor=lap + he=001.82=0,82m
fver = lae - 1 = 0,01, 50 = 0,50 .
Giai h¢ phuong trinh ndy duce: 7,5 = 0,16 n v fe = 0,66 m

Cé thé nghiém lai dap s& uén béng gidi tich lugng gide trong hai am gisc AC'D va
AC'D:

AC" = \/ AD? +CD? ——2AllC]).cos{% + %)
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. f :
v AC' = V'AL)J s CD? - 2AD.CD.cos(—;£ _ %) _

AR vt g v Mhardh truvén

tn

Hinh 7.1

Thay cdc gid tr] viio (1 co:

le =055 40,47 +2.0,55.0,4.5in 30" = 0,813

v le = \/0,551 +0.4° - 2.0.55.0.4 xin 30" =0,507 m .
Tuong tu suy ra: £, = 0,153 mr v Iy = 0,06 1.
(v¢ kich thudce tay quay cich vE 6 sai $6 nhal dinh).

2. Theo dinh nghiu, gée dp lue a {a géc giira tuc tae dung tir khau din dén khau bi dan
(P vit P*) va van t6c eda diém dat lye rén khau bi dén (v va Voo (o v o xem trén hinh
7.1) vi chdng 16n nhat tai vi i bién.

Tirhinh 7.1, do duge: o = 14", o= 54"

Vay gocdpluc Ién nhédt la e, = o = 54°,

Y,

3. Theo dinh nghia vé he sa vé nhanh:

k_ISU“+8_1t+0
180°-0 n-9
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trong do & i goc ZCAC" = 20" = ]%:i)" 200 :g {xem hinh 7,13
-
N H)
Viy: k=—2 = o2
n 3
71—
9

4. So dr khiw AB 12 tay quay vi qu tich cia no nam trong mién véi i ctia thanh
truyén BC. Micn nay duge gioi han boi hai vong edn bin kinh: fy + o, vt/ - fiy (mién
khéong gach chéo trén hinh 7.1

Mat khic. cé th¢ thily ket qua ndty theo dinh ly Grashof (Ban doc ty nghicm ldy qua
nhing kich thude cdu tao cy the ca bii todn).

189, Thiv 1éng hop ¢ cdu tay quay con truot. voi hanh trinh cla con truat 1a H = 400 .
h¢ 50 v& nhanh k = 1,1, 1 s giita kich thude tay quay AB va thanh truyén BC 1a A = Hils =
0,25, Sau d6 xdc dinh gde dp lue 1n nhat.

Ntu dung cu cau chinh (am thi gid thict va ket fuin <6 gi thay ddi 7
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Gidi
I V61 A =1 /1, =025, theo ddu bt ta thdly tam A phai & trén qu¥ tich ctu nhimg
di¢m ma ty & khodng cdch 168 hai didm cho trude khong d8i (C va C* - ung v hiinh trinh
coun trugt H = 400 ner, trén hinh 7.2 bicu dién doan C'C" vai G 18 xich 1, = 0,01 mimm) 1
vong tron Apdloniux, xic dinh bing cdch tim irén duong thang C'C" hai dicm D v E sao
cho chiing chia doan C'C" theo 11 1¢:
CDh CE_AC L+i 142 1,25

= ~ = = = = =1,66.
c'D C'E ACT -1 1-A 0,75

Mat khdc, do k = 1.1 cho trude nén suy ra:
—1 ,
0= EE-—18(.}“ =4"30"
k+1

va tan quay A con phéi ndm trén qu tich cia nhimg diém nhin day cung C'C” dudi mot
goc 8= 9"30"

Do d6 tam A phai 12 glao diém cha hai qu§ tich nity (v6i tinh chét 1am viée ¢Ga co ciu,
ta chi chon duge mot giao diém, giao didm nay xa doan C'C" han. Xem hinh 7.23.

Vi¢e dung cdc quy tich va tim di€ém A dugce trinh biy trén hinh 7.2 vé cdch v& hinh
hoc thong thudng.

Sau d6 do:
e =h+1,=96 0,01 =096 m
vit Faw =h-1,258 001 =058 m.

0,96 - 0,58 .
Vay / =%:0,19 '

L=096-0,16=0,77 m .
Vi xdc dinh bang cdch vé nén ¢4 sai s6 nhit dinh vé ).
Ngoii ry, khodng lechtime =1, =27 . 001 =0.27 n.

2. Gée ap lye 16n nhat (o) khi vi tri tay yuay thang gée véi phuong trugt (vi (i co
ciu v& nét dit trén hinh 7.2); khi d6:

. L+e 0194027
hilaaes = =
e 0,77

=059,

"1 C6 thé xdc dinh chiéu dai thanh truyén wong dsi chinh xic hon bing cong thifc fuong gide, trong
tm gidc CAC™  HY=(/,+ 1 + (£.- £,F - 20,4+ I, - 4} cost,

! k-1

h=— 0=

{, k+1

807, H, 2, 0 d3 bict xdc dinh, nén suy raf,, /,
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va o, = dresind), 59 = 36"30",

Man
3. Vai ca cau chinh 1am, khi:

ce=0.k=17 =05H =05 400 = 200 nam, I, = 1 /A = 200/0,25 = 800 1nm,

. L . -
nén sina_ = I_J =k =025, dodba,, =arcsin(},25 = 14930,

TRy
2
Ban doc tr vé vii nghiém lai két qua.

190. Téng hop cd ciu miy bio ngung (luoc d6 cho trén hinh 7.3) dam bdo himh trinh cta
dau bao H = 500 nn, hé s6 vé nhanh k = 1.8, khodng cdch nhimg tam quay ca tay quay
AB va culit DC a1, = 250 mau; chiéu dai thanh truyén {,. = 160 nom v vi tri ddn bao phai
xde dinh sao cho hop 1y trong gud trinh chuyén dong.
Gidl,
1. Goe lae gidi han cia culit 3 duge xdc dinh theo hé s6 vé nhanh k = 1.8
k-1

1,81
w = 180" ==
WIIMK k+l 1,8+]

180" =51"30",

v v6i hanh trinh cta dau bao H = 500 s cho twde. ¢6 thé xéde dinh duge chidu dai culit 3;

H 500
fy, = = —— =575 mm.
W s . A130
S 2s8in

2s1n

Twong ty, xdc dinh duge chidu dii ay quay 1:

51730

=1 =108 non.

AR

“c sin% = 25).5in

Trén hinh 7.3a co ciu duge vE vdi ti 18 xich p, = 0,004 mifnin.

2.D¢ xic dinh 1020 bd kich thude co ciu, phai chi § (&i vi trf chia ddu bao (trén hinh vé
la phuong xxLyy) trong qua trinh chuyén dong. Muon diu bio chuyén déng duge nhe
nhang, phdi dam bdo gdc dp luc o giita thanh truyén DE va ddu bio (con truot 5 trén phuong
XX} tuong dai nho.

Dé dang nhén thiy ring, géc ap lue 16n nhal o, & cdc vi tri bién v vi tri tay quay,
culit thang hang. D¢ gidm o, (Gi mic c6 the, thi vi tri ddu bio phai dat tai trung diém M
cia khodng cich FG (trén phuong yy) gilta dinh cung F v day cung 05"

D6 thi bign thien géc dp lue @ theo gée quay tay quay @, duge trinh biy wén hinh
7.3b, trén do goc dp luc o dat tri 56 16n nhit a,,,, = 107 tai nhimg vi trf bién 0,5' va nhitng vi
tri khi tay quay va culit thing hang (trén phuong yy). Néu nang vj tri ddu bio 1én thi géc ap
lue tai nhitng vi tri bien: o > a,,,,; nguge lai néu ha dde bao xudng thi géc 4p luc tai nhimg
vitri tay quay va culit thang hing: o > o

IREM
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&) T A co' e

b 2ot b rb:(év . i
e goc ap e > !‘;})
S

Hinh 7.3
Bai tap cho dap s6

191. Téng hop co ciu bin 1€ bén khau dam bdo hé s6 vé nhanh k = 1,2 v vi tf hién tdi cla
cén Tic CD lam v6i gida AD mot goe 1a 3 = 65% Cho trudge khoang cich hai tam quay cOa tay
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quay AB va cin lic CD la 7, = 0,86 ., chidu dai cln lic I, = 0,6 m (hinh 7.4). Hiy
nghidm lai két qua theo dinh ¥ Grashof,

" 192. Tong hgp co cdu ban 1 bon khiu, bict trude hai vi trf ¢lha khau dan lm véi nhau mat
goc @, = 60" (di xing véi phuong thing ding) va hai vi trf ¢lia khau bi dip 1am véi nhau
mot gée w = 25" vé phia phai phuong thing didng. chidu dii khau din /., = 4.3 o v chidu
day gid 1, =06 m.

Vi nhimg didu kicn da cho, Khau din ¢6 13 tay quay khong? Gidi thich (hinh 7.5},

Hinh 7.4 Hinh 7.5

193. Tong hop co cfu tay quay con 1ruot, néu hé s6 vé nhanh k = 1,5; hanh trinh con truot
H =05 m, tam saj e = 0.2 m. Xdc dinh gée ap lue 1dn nhat o, ? (hinh 7.6). Néu ding co
ciiu chinh tam thi o, bing hao nhigu,

194.Téng hop co ciu tay quay con trugt, néu hé 6 vé nhanh k = 1,02, hanh trinh con truot
H = 0,24 p1, ti 53 chidu dii gilta tay quay va thanh truyén A =1, /1, = 0,32 (hinh 7.7). Gidi
bang d6 thi va nghiém lai bang giai tich lugmg gidc.

Hinh 7.6 Hinh 7.7

195. Téng hgp co cidu miy bao ngang (hinh 7.8) néu cho trude: hanh trinh bao H {(m),
khoéng cdch hai tAm quay cla tay quay vi culit 3: h (m), ti 56 van t6c 16n nhat va ohd nhat

. . N - & - 5 . - -, H v mas b
cua dau culit 3 trong hanh trinh vé khong va hanh trinh 1am vige : k, = —tmek

v Do |

Giai bai to#n trong trudmg hop téng qudl va suy ra két qua cu thé, néu H = 0,32 m,
h=05m, k=15
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196. Tdng hop <u cau miy bao xoc thinh 7.9). néu cho trude: hanh trinh bao H = 0.2 »r;
chiéu dai tay quay 7, = 0,2 »: hé s6 vé nhanh k = 2 vi t s gita hai chiéu dai
=Ll =1/3.

Hinh 7.3 Hinh7.9
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Chuong 8

CO CAU BANH RANG PHANG

Vién dé can chu ¥

1. Trong chuong nay, loai bai tap d4u tién 12 tim bién dang rang v dutmng an khop trén
co s dinh 19 an khop (hay quy Juat xic dinh ty s6 truyén), hodc nguoc lai tir bién dang rang
cho trude, phii tim duang in khop va quy fust xic dinh cta ty 56 truyén.

2. Loai bai tap thit hai s& di sau va cu thé hon vé mot 56 dic (rung an khop cia mét cip
bénh rang. Tt d6 xdc dinh cic thong s6 hinh hoc, thong s& ché tao va an khdp cing nhu dac
diém an khdp clia (img loai banh rang phing.

3. Dé thiy 16 hon tinh chét ©ng qudt cila 1y thuyét an khép cta banh rang, ©6 nhimg
bai tap dé cdp 16 mot 84 loai banh rang nhu: banh rang xycléit, bdoh rang chdt,... ngoai loai
banh réng thuomg ditng la banh rang than khai.

Bai tap giai san

1#7. Che c@p bién dang tron ¢6 cling ban kinh r va tam sai e (hinh 8.1). Hay x4e dinh duimg
an khop va ty s6 truyén cia cap bién dang d6, néu khoang cich truc 1a 2r. Lién hé véi bai
iodn co ciu ban 1& ban khau phang.

Giai

1. Vi 14 hat bién dang tron tiép
xte v6i nhau tai K nén phdp tuyén
chung luén ludn la duting adi hai
tdm cong A, B clu hai bién dang dé,
vay AB = 2r. Mal khde, theo gia
thi€t, chiing ¢d ciing tm sai e = O,A
= O,B vi khoang cich tryc 0,0, =
2r, nén O,ABQ, luén luén 13 hinh
binh hinh guay guanh hai tam O, va
0,. Vay phédp tuyén chung AB luén
luén song song véi dudbng ndi tam

0,0;; chiing cdt nhau tai mét diém P Hinh 8.1
& vo cling, nén ty 4 truyén:
. @, O,P
I, =— =—"—=1=const.
w, OP

Thyc vay, néu ding céch thay thé khép cao K bing mét khau AB v hai kbdp quay A

va B, (a c6 co cdu hinh binh hianh O,ABO, ¢6 1§ s6 truyén i, = = 1 = canst,

(1L
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2. biém 1icp xidc ciu hai hién dyng hay diem an khdp K tring véi trung diém cia AB,
méi AB tinh ién déu trén cic vong bin kinh tam sai ¢ tam O, va Q,, nén K cling tinh tién
déu trén vong trdn bdn kinh OK, 1am O trung véi trung di€m cda 0,0,. Vong nay chinh (3
dutmg an khdp cia hui bién dany di cho.

198. Cho mot binh rang chét (bién dang rang I dudmg tron) an khdp (Khity véi inot banh
ring rinh thang hudng tim (bién dang ring 13 dudmg thang). Ban kinh vong tan chol r =
20 pun. bin kinh chétr, = S pun, Khoiing cich truc A = 0,0, = 40 o, 6 rang (chal) Z, =
3 7, = 6 (rinh). Didu ki¢n vio khdp va ra Khdp la = hin kinh quay cla tam chét 0,0,
vuong goe vai duomg tam O,0, et ranh (hinh 8.2). Hay:

|. Ching mmbh rang ty 6 truyén iy, # const. Lap dé thi iy, (¢,) biéu dién quy Tuat bign
thién cua ty 4 truyén i, theo gée quay ¢, cla banh rang chét.

2. V& duding an Khép e cap bien dang.

3. Tr ¥ nghia cilia didu kién an khdp tring, xédce dinth h¢ s trimg khap €,

‘ Phap tuyén chung

-~ 7
‘ - - A 74
o T\ H‘)/
- : %\\% . T/ BUONg an khap
p . SRR
2 ;
| A
Fz:
Gc lam viec oba chét | o
& 2] e B Ly 3 &
Hinh 8.2
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Gieri.
Khi v& ¢ap binh rang an khép chd § ring:
- Vong dinh bianh rang chét chi ¢dn 1én hon ving 1am chat.
- Vong dinh va vong chan rang ranh xde dinh (r didu kién an khép (ké ¢d ra khép va vao
khépy thinh 8.2u).

1. ¥i chét vis rdnh an khdp khit, nén vbng chét luon nhan hai thinh ranh lam hai tép
tuyén 1ai K va K, do d4 phip Luyen chung coa cap eén dang 14 dudnp KK'. KK' luon luon
thay doi vi uf, tét phai cat duwding noi tam quay 0,0, tai nhiing diém P Hmn" ca dinh vit ¢6:

w, OFP
I, = =—1" = const.

w OF

D& thay 185 quy luat bién thién clia ty s6 truyén iy, theo géc quay el banh ring chot ¢
ing vai pham vi lam vige cla mot chot @, = 27/3, ta vE dd thi i, (g} dua vio cong thite
_ 0y
T 0P

2l

. Nhitng doan O,P va O\P twong tng vSi ting gée ¢, do trén d6 thi (hinh 8.2a vi

b).

2. Vi dudng an khép 1a qui tich cha nhimg diém an khép K v K', nén vé cap banh
rang ¢ nhiéu vi tef khdc nhau lién ti€p (trén hinh 8 Za ld nam vi tri lién ti€p) ta xidc dinh duge
dudimg an khdp 14 hat doan cong KK va K'K' (v& nét dut trén hinh 8 .2a).

3. He 0 triing khép cho ta bi¢t: rong doan an khdp thuc | tai time thai diém 6 bao
nhicu cap rang an kho’p Trong truong hap ciip bdnh rang chat, rinh thang dang xét, hic nio
cling chi 6 mét ¢ap bién dang in khop véi nhau, nén hé 58 tring khép:

g=1.

199. Cho mot ciip bdnh rang xycldit trong bom Rt (Root) méi binh bom c6é hai rang, méi
bictn dang réng ngodi vdng lan 1 tron mot nhinh clia duding épixycldit, mdi bien dang rinh
rang trong vong lan |a tron mot nhénh hypoxyelsit. Bi¢t ban kinb hai vong lan r,, = r,, = 20
mni. Hiy xac dinh :

1. Bdn kinh véng lan sinh r, vi v& bién dang cta ciip banh rang.

2. Pudng an khdp cha cap banh rang.

Gidi,

I. Nhu di biét trong giio Irinh gidi tich todn hoc: khi mot vong tron goi 13 vong lan
sinh (bdn kinh 1) lan khéng trugt trén vong tron khdc (hdn kinh r,), quy dac cta mot diém
tuy y trén vong sinh [ dutmg epixycloit (Jan ngodi) hoac duding hypoxycloit (lan trong).

Theo déu bai, mdi banh bom ¢é hai rang, méi bién dang rang ngoai vong lan la tron

mot nhdnh épixycloit, s& {ing vdi vong lan sinh lan khong trugt tron moét vong trén 1/4 vong
lan cia banh rang, hay la:

7
nr = —; L=—==—=>35nun.
' 4 4



Ly Tudn teong (y v6i phin bién dang rinh rang trong vong lan s& duge cling mot két
qué ..

B¢ vE bién dang épixycloit, ta chia vone ban sinlir, va 1/4 vomg lan £, ra 4 phin bing

nhau. réi cho 1img phin tong ing lan khong trugt trén nhac, s& duge phin bien dang rang
ngodi vong lan Pabed (hinh 8.3 va phy luc trang 251).

Hinh 8.3

Néu chd ¢ rang, phin bi¢n dang ngoai vong 1an ¢ha banh rang 1 vira v& s& an khap véi
phin bién dang banh rang (hypoxyclait) trong vong lan'}’a'b'c'd‘cﬁa binh rang 2 - khi vong
lan r, lan khéng truot phia trong vong lan r, 5, thi ¢é the hodn todn v& tuung tu cho toin bo
bién dung cOu cdp binh rang. D€ don gian, c6 thé ding phuong phap vé déi xing qua truc

o dang 1P | rang g g phuong phaj 8 :
doi xdng cha nhimg phin vira vE&. Vi mai binh bam chi ¢é hai rang,

2. Qud trinh an khdp eha cap banh rang ciing chinh 1a qua (rinh lin khéng trugt clia hai
vong ian r; =1, nén tmg vdi nhitng géc quay bang nhau chia cap bénh rang tai nhing cap
diém trong tng: aa’. bb', ec’, dd' (rén cap bitn dang déi tiep, ta quay nhiing cung ldn luet
véi nhimg bdn kinh twong dng Gua va O.', Ob va Oub', .. d¢n cit nhau 1ai nhiing diém |, 2,
3, P; r6i néi nhitng di€m nay lai s& duge dudng an khép.

Trong bai tedn nay, dng v&i phan bién dang Pabed va Pa'b'c'd’ clia cap banh rang
dudng an khdp | tron mot vong 123P, cling chinh 1a vdng lan sinh 1,

That vay, theo ly thuyét an khop cta cap bién dang xycloit : khi ba vong lan ry,, r, va
r, 1an khong trugt v6i nhau tai tdm an khép P, mi bien dang sinh 1 mét diém P (diém nay
tgo nén hai nhinh épixycloit va hypoxycloit da v& & trén) thi qu§ dao cia P chinh 1 vong
lan sinh r, dong thai [a dubng an khép clia hai bién dang xycldit wong ting.

Trong truéng hop nay, mdi cap rang tiép xde, dudng an khép & 1 mol hinh s6 8 do
hat vong lan sinh hop lai (xem hinh §.3).
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200. Cho cap banh rang than khai an khép trong véi s6 rang: 7, = 20, Z, = 40; modun an
khép m = 10 mm, pée an khép o = 20"

1. Hily xdc dinh mot s6 kich thude cdu tao d€ v& cip banh rang an khép (mdi bianh i 2
dén 3 rang).

2. Néw mol s6 die diém ciu tao (bién dang ring, vong co $O 1, vong dinh 1y, vong
chéin r,) cva binh ring rang trong dnh huéng dén mét vai thong s6 an khdp {(doan an khdp
thye A’A" | hé s tring khdp ).

Giai.
1. Mot 58 kich thudc co ban:
- ban kinh vong chia: n=m % =10. -2-29 = (X) nmn,
/, 0
b =m.— =10, il = 200 mm.
- 2 2
- kheang cach truc: A=r,-1,=200- 100 = 100 mm.
- ban kinh vong co so: f = 1y ¢08 & = 100.cos 207 = 94 ym,

;= 1,008 & = 200.cos 20" = 198 mm.

- bdn kinh vong dinh ring: r, = %.(Z, +2)= 1;(204-2) =110 mm,

L. = 2 (7 ?=?(40—2)= 190 i,

- ban kinh véng chén rang: ?(Z -2.%= ——(20 2,5y =875 mm,

= %(z2 +2,5)= %{4% 2,5)=212,5 mm.

- Khodng cach 1ir tdm dn khép P dén diém tiép xiic giifa duding an khép, véi cic vong co so:
PN, = O,Psin o = 1, sin & = 100, sin 20" = 34 mm,
PN, = O,P sin o = 1, sin @ = 200. sin 20° = 68 mm.
Budc rang trén vong chia: t =m = 3,14 . 10 = 31,4 mm,
Chiéu day rang trén vong chia cling bang chiéu rong réinh rang trén vdng chia:

31,4

S=W=-s=2% 157 mm .
2 2
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Dia vao nhimg kich thudc ¢o ban trén. vé cap bdnh rang an khdp rong: voi ti lé
f, = 0,001 mimum, v& cdc vong chia. co s, dinh rang vi chan ring cua hai banh rang (tat
nhién hai vong chia ti€p xiic nhau tai tam an khép P).

s

Hinh 8.4

bé vé dudng an khép NN, (ciing la phdp tuyén chung clia bién dang ring. hodc ti€p
tuyén chung cha hai vdng co s& theo tinh chat cia dudng than khai) mot cdch chinh xdc va
dé dang. rai P Idy mét khdu do compa bang PN, va PN, di tinh & 1rén, cho cit hai vdng co
50, s& xdc dinh duge cdc diém N,. N.. N6i N|N, duoc duding an khdp N,N, (néu tinh va vé
ding, ba diém N,, P va N, phdi thing hang). Tiép theo, diing phuong phdp v& dudng than
khai da bi€t trong cdc gido trinh nguyén Iy mdy va thiét ké nguyén ¢ dé vé bién dang rang.
Viéc tién hanh vé cu thé thé hién trén hinh 8.4

2. Nhin trén hinh 8.4, ta thiy bdnh rang trong {bdnh rang Ién ¢6 Z, = 40 ring) ¢d
nhimg dac diém cal tao sau day:

- Bién dang rang 16m nén khi an khép véi bign dang clla bénh rang nho 2, = 40 rang.
tam cong cla hai bién dang (14 N, vaN,) déu ciing & mét phia d6i v&i tam an khép P.
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- Ban kinh vong chan ring 1én nhat so v6i cdc ban kinh vong chia. dinh ring. co sd.

- Cling vi hai banh rang an khép trong. nén hai tam O, va O, cling ¢ cling mot phia doi véi
tam an khop P. V1 the doan an khép thiue A'A"™ twong d6i 16n so véi doan an khdp thue cia

cip banh ring an khép ngoai vai aung mot bude rang trén dudng phdp tuyén: 1, = t cose =
31.4.c0520" = 29.5 mm. Vay hé s6 tring khdp:

ARy,

1 29.5

n

Mit khdc, con thdy déi véi cap banh rang da cho: vong dinh cia bénh ring trong cit
dudng an khdp Iy thuy€t N\N, tai A' O trong doan NN, nén khi cap bién dang ddi tiép an
khdp trong doan A'N; s& kKhéng ¢6 phap tuyén ¢hung v néu cdp binh rang nay ducce ché tao
thy s& xdy ra hién tugng cat lem chan rang, Mudh trdnh hién tuong nly, s§ rang cia bénh
rang nho phii phit hap vdi cong thic:

4

L 22 —_—
(2 Dsinte

Imin —

trong d6 Z, ;14 56 ring 151 thidu dé khong cdt chan rang. Theo gia thict:

==l s im0 =2
n, 2
4 17 _
Z 2 _4 =22.66
(2_1) 2 3
2717

Z, 223

Tuy nhién, trong thuc t& con dung loai banh rang ¢é rang ngin tng véi hé s6 chidu cao
dinh {*= 0.8 va hé s§ chifu cao chan = 1. Khi d6 vong dinh banh riang trong s& cé bén
kinh 1a:

m
r,=—(£,-1,6)=192 mm.
T2
Nho vay hien tugng ¢t rang nhu trén s& khong cdn nifa vi diém A' & phia trén doan

NN,. Nhung ciing vi vy ma hé s6 tring kKhép lai nho di (Ban dyc tr v& v nghiém lai vdn
dé nay).

201, Khi ch€ tao bdnh rang tiéu chudn bang phuong phap bao hinh Irén miy xoc rang, s&
rang 161 thiéu cla binh ring phu thude vio nhimg yéu t6 nao! Tim biéu thic va v& dd thi
bi¢u dién quan hé phu thude fy, sau dé xét trudng hop dic bigt khi ché tao bdnh rang dy
bang phuong phap bao hinh trén mdy phay vit,

(ridi
I. Ly thuyét an khép da chuing minh: hién twgng cit chan rang khong xdy ra khi ban

kinh vong dinh cta bdnh ring céc rong khodng an Khép 1y thuyét NN, @t véi cap banh
rang in khép ngoai, v cit ngoai khodng in l\hdp Iy thuyét NiN, (& mét phia nie dé) déi vai
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cp bdnh rang an khop trong. Trudme hop gidi ban 1 khi giao diém &y tring véi diém N,
hodc N.

Hay xét trudng hop @idi han khi ché tao cap banh ring an khép ngodi trén mdy xoc
rang (hinth 8.54).

T tin gide (RPK ta e

0,K* = O,P” + PK* - 2.0,P.PK.cos(90 + a0)

frang di:

05K =r, + m (bin kinh vong dinh rang bdnh rang 2),

O3 P =1, (bdn kinh vbng chia déng (hai 1a béan kinh vong lan bidnh rang 23,

PK =r;sin o (@ 12 gée ap lue trén ving chia déng than la géc an khép),

nén
I I -1
L+m= \/r_} +rsin" o+ 2nn 8T o
E
. LI
hay: L+m=rn /l+—sin"¢c¢+2—sin" o .
T h
. . e f e B .o ) R
Theo dinlt nghia y 6 truyén ctia cap banh rang an khép ngoai -~ = —i,,: Vay:

I,

L +m =1yl +i(i ~2)sin’ o

(d€ don gian cong thife ta viél iy, = i).
Vi lil< hay 1, < r, n¢n khi khai trién Niuton bicu thic trén, chudi s& hoi tu nhanh,

do dé chi can khai trién dén cip 2:

1 e . 1
L+m=r, +;r21(1 —2)sin"

L

| .3
hay: m = ;-I"Jl(l —2)sin” o

A

™
. & . ~ - " . . R _ e . _ . Z1 e
C6 the cot dao 12 banh rang 1 an khép véi binh rang 2, vdi modun an khép m = =X khi 46
il

2y 1 A
— =i~ 2)sin o,
20

. . 4r,

it ru: ) l=

nii =255’ «



nhung: =

Vicudicung: 7/, 2/ ———
{2 —1ksin e

Tir d4. thay ring: s& ring 161 thicu cita binh rang khi ch& tao banh rang an khdp ngods
biing phuung phip bao hinh tren mdy xoc rang, phu thude vao:

- Iy 86 truyén i gitta hai banh rang khi an khép, hodc gitta binh rang v dao Khi ¢hé wo.

- Gée dp lue trén vong chia, nhung thudng dung géc ip e « = 20" nén chi phy thuoe vio
by S& fruyen L.

Hinh 8.5 bidu thi quan he 7, (i}

gt

kLT }9‘ .
‘ : An kb tron
A LT :

T -GF 08 428 42 44 9F 48 7

My

Hinh 8.5

2. Trudng hop diac higt khi ch€ tao bianh rang bang phuong phip bao hinh rén may
phay vit cling cé thé suy va 1 bicu thadc vi 4o thi rén. Khi dé, cé thé coi nhu mot hinh
rang an khdp vt mot thanh rang (161 dién cta ludi cdt dao phay vit), nén:

N )
—-i=+ mirn=xnéni=0

I,

. 4 " o
Vil 7 s ——— vdio = 20"

“lmin s

{2 -sin” o
Fa

=17,
Toa do (0, 17) trén do thy chi 18 truong hop dac bict nay.

202. Bigt bigu thic giai tich ci vin e trugt tuong dai tai mor didm tiep xiie bat k¥ K cia
hai bign dang than khai doi GEp ctia cap biinh rang in khép ngoai 1a:

v, = PK.(w, + ;)

trong do P latam an Khdp, w vive, T nhing vin (6c gée cta cap banh rang do.
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1. Hiy suy ra bi€u thite trong 1 véi cap binh ring an Kip trong.

2. Néu cho iy, = £ 1,1 (an khép ngodi ldy dau "-", an khdp trong ldy ddu "+"), hiy so

sdnh 1r1 6 vin e tugt cha hai cap hinh ring do.
G
1. Gia sir bianh rang 2 14 banh réng trong vivde an kKhép trong véi banh ring 1 nén vin
16C goc tueng doi tal thasi diém dang xdét 1
0. =0, -,

va bidu thiic vin e trugt trong 961 tai diém tigp xtc bt ky K cia hai bign dang than ki
do1 1iép cha cap banh ring an Khop trong Ti:

v = PK(e, - @s)
2. Tong quat o6 (hé vict,
v, = PK.(w, * w,)
(an khdp ngoai lay dau "+, an khép trong iy dau "-");
hay:
0}
v, =PK o, (—L+1)
w,
v, = PR, (i, 1)
Theo dau bai i), = £1.1. thay vao cong thifc trén ¢ ¢é:
- ¥(i cap binh rang an khép ngoii:
v, =2, 1.PK. @,
- v&i ciip banh rang an khép trong:
v, =L1L.PK. w,
C6 nghia 1a trong trikmg hop nay van ¢ trugt tuong déi taj didm Liép xoc K cla cap
bi¢n dang doi ti€p an kh6p ngoai 16n hon van 16c trugt cla cap bien dang doi Liép an khdp
trong 21 lan.

203. Cho mot cap thanh rang - binh rang than Khai tiéu chudn an khép khit ¢6 bude rang t,
h¢ s6 chiéu cao ddu rang "= 1, gée an khép a va hé 6 tring khép <. Chitng minh ring néu
thanh rang dich ra mot khodng A thi h¢ 56 triing khép & s& gidin (6i tri 53 €' theo hé thiic:

24

g =g————.
tsin2a

Gial.

Cap thanh rang - bdnh riang (than kKhai tiéu chuén an khap khit ¢o bude rang 1, doan an
khap thue A’A" (xem hinh 8.6 - A" [a di€m vio khép: gino diém ciia dutmg dinh rang ihanh

152



rang 2 va dudmg an khap; A" Ta didm ra khdp: giao didm cud vong dinh banh rang 1 véi
duimg dn khdp}), hé s6 tring khdp s¢ e

ATA

1eosa

& la gbe an khdp. tao bot dudng an khép PN, vi dudng uép tuyn véi vong lan, dong
théri 1a dudmg trung binh trong trudng hop inh rang ticu chuin an khep khit.

Néu thanh rang dich ra mot khodng A, tuong tng duding dinh rang cta thanh rang cling
dich ra mét khoang A. khien diém vio khép dich xuéng mét khoing Afsine trén dudmnyg in
Khdp (xem linh 8.6},

H¢ sa tritng khép trong trudmg hgp sau niy [

A 2A

t'=f-————— huy £'=Z=g——a
TCosasing tsim 2o

Hién twong gidam heé s& tring khdp nhu trén ¢ling tuong wf uhu khi ché tao bdnh ring
dich ¢hinh.

Hinh 8.6

204. Néu cap binh rang tru tron ngoai li€p ¢ ty so tuyén |i]2§ = 2 duvc cit bing duo
thanh rang v6i médun m = 10 s, gée an khép o = 20" va he s6 chiéu cao ddu rang ' = 1
thi trong ba trudng hop: tiéu chudn ma khéng cat chan rang, dich chinh déu va dich chinh
duang, truong hop ndo cho khodng cich truc nho hon, Hay tinh cdc khoang céch true nho
nhil che phép néu Z, = 10.

Gierf.
Vi ty s6 truyén, modun cho truée, nén khoang cdcly trye chi yéu phu thude viio s6 rang
cha cip banh rang.
1. Vi cap banh rang tiéu chudin (€, = £, = ) khong ¢dt chan rang, 6 rang 51 thiéu
A o =1 =2 = = o
cua binh rang nho;

=17,

“Insn



vii cua bianh ring ldn: /o= | I | 2o =217 =24,

Lmin
Vay khodng cich true nulo nhat ta:

10}

A :%(ZI =/ = — T +34) = 235 noa.

‘n

2. Vdi cip binh rang dich chinh, tong s6 ring cha cap banh ring duge tinh theo:
Lo +7,23 175+ 5y
vii £, va £, Lan lugt 14 hé s6 dich duo cia timg bdnh rang.
a) Vot cap banh rang dich chinh déu (£, = -£., 2 0), ta cé:

L+ 7,234

hay: Z 1+ |i1_,__':)234
Vi Zoiwn (L +2) =34,
3
Tmatin :_i =1 !‘3
3
Z =12, £, =212=24

Viay khodng cich truc nho nhat la

m

A :?(Z[ +7,) =?(]2+24) =180 e

b) Vé&i cip binh rang dich chinh duang (&, + £, > 0Y, ta ¢
L+, 234-17(8,+ L),
nhung theo dau biai: 2., = 10,0én Z,=2.10= 20
va d¢ khong cdt chan rang banh ring nhé, hé s dich chinh dao 131 thiéu phai 1a:

_17-7

1710
élmill - 17 -

Tmin

={),412

con hé 56 dich duo cua hanh ring 16n xdc dinh thee yéu ciu khoing cdch true el cap banh
rang nho nhat ¢é the:
17-7, 17-20

£ = ——= =-0,176
. 17 17

Tir dé tinh duge géc an khép o theo:

. Ztpalls, +E.)
inve, =ﬁ:-+mvu
7
! N

trong dd o 13 géce ap e trén vong chiw, theo diu bid o= 20 tra hang (Ph fue 1) inv 20" =
(L0149 1o = 1220 = 0,3639; nén;

154



0,3639(0,412 ~0,176
inva, = 20363 ) 40,0149 = 0,02062 |
- 10420

Tra bing (Phy lue 1Y ed o, = 22"12"

Vi khodang cideh truc nho nhat o6 thé i

A= 1]_.1.(21 $Z,) 20
2 Tocoso,
cos 20"

14}
A= —(HW+20)0—v—
2 cos22°12'

A =133 mm.

Tdém lai. theo diu kién ddu bii, ¢ap banh rang dich chinh ducng cé k]*n:‘mnu ciach tryuc
nho nhat che phép.

205, Tinh s& rang nho nhit khong cit chan rang ctia bdnh riing nghiéng g viéi nhimg gdc
nghiéng cla rang trén mat truchia 1A B, = 20" va B, = 30",

Gleri
Bi€l s rang nho nhit cla binh rang nghiéng Z_, duge tinh thang qua s6 rang nhod

nhal cta banh ring thang thay the Z' , = 17 mi khang cat chan rang, phu thude vio géc
nghiéng 3 ¢Ua rang rén mat try chia:

Zo =7 cosB

min min*

nén Lo = 1Tcos™20",  Z, . =15,
va Zown = 1700830, Z, . =12,

CO nghia la rang cang nghiéng, 7 cing nho, kich (hude binh rang cing pon.

Bai tap cho dap so

206. Xic dinli quy luat truyén déng {(cu
thé 1d quan hé gita vin t6c géc ®, cla
khau | va vin t8¢ dai v, cia kbiu 2) clia
ca ¢du 3 khiu ¢ khép loai cao K tao bai
cap bién dung doi iép: than khai (cta
vong co sG bdn kivh ) ¢ba khau 1 quay
quanh tam O, vi duomg thing (luén lam
vdi phuong tinh tién cda khiu 2 mot gde o
= 20" = const) cla khau 2 tinh tién rén
phuong nin ngang (inh 8.7). _ Hinh 8.7

Sau dd Tién h¢ xem d6 1 buge dé dong cua co ciiu ruyén dong ndo trong thue (&, Cuai
ciing dufa vio quy ludt ruyvén dong di xde dinh, tim cich vé bién dung than khai.
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207, Cho m banh ring chét (bién dung rang la dudng trem) an khop khit voi mét bdnh rang
rinh thing hudng 1am (blen dung & duong thang). Ban kinh vong tam chét r, = 40 o,
khoang cich true A = O,0, = v = 40 nun, s6 ring 7, = 27,

1. Chitng minh rang day [ mot cap banh rarg noi LEp ¢d ty 5O truven i, = const. Tinh
tri 86 15 v chi 13 bdnh ring niw §i bdnh rang, trong,
2. Chitng minh riang hdn kinh v(mp chén riing binh 2 i rp = (0 NEu ban kinh vong

dinh rang r; dl lon, dudng dn khép ciia cap bien dang 1d méd dutmy cong kin. Tim h¢ <0
tritng khop trong truthtg h()‘p iy,

208. Tim bi¢n dang rang cla bdnh ring ngoai 2 trong cip binh vang tru wdn néi tdp néu
cho trirge bién dang d6i 1iép cda binh rang trong 1 1a cung 1rdn ¢6 ban kiuh r. = 8O s, 18m
O nam trén vbng lin ¢la banh rang I. Bénh rang trong ¢6 ban kinh vong dmb r,, = 100 non,
ban kinh vong chén r;; = 60 nun. Cdc bén kink vong lan r, = 80 mm, 1, = 240 jni.

209. Tim bién dang rang banh 2 néu cho trude bién dung doi 1iép cha thanh rang 1 la cung
tron ¢6 ban kinh 1. = 80 smm, v 1am O, ndm trén dudng lan cla thanh ring. Dudng dinh
rang va dudmg chan rang clia thanh ring cich dudng lin mot doan h' = 10 swn. Bdn kinh
vong lan clia banh rang r, = 100 .

210. Thn bien dang rang cha thanh rang 1 an khép véi banh rang chat 2. Biét ban kinh vong
tam chét hing bdn kinh vong lan r, = 60 sum, bidn kinh chét r, = 10 mm. Xidc dinh gigi han
cuia dudng dinh ring vi duding chan rang cta thanh rang néu s6 chét Z, = 16.

211.Tinh bdn kinh cong py,. géc ap luc oy, vi ham than khai inv o, tai diém M trén dudng
than khai cla vong trén 1am O va bidn kinh 1, = 50 . Bidt ban kinh vécto cha digm M Li
OM = 100 ani.
212. Cho mot ciip bdnh rang than khai ngoat i€p khéng dich chinh va an khép khit ¢6 s&
rang 7, =22, Z, =30, modun m = 10 auym, gée an khdp o = 20", chiéu cao ddu rang h' = m.
‘Finh hé s6 tring kKhép €.

Néu khodng cdch tam tang thém 10 mny, nhitng thong s6 co ban vé an khép vi ché tao
nao cua ¢gp banh rang thay d8i. Tinh géc an khép o' va hié 56 triing khop &',
213. Cho mét cap binh rang than khai néi tiép an khdp khit ¢ sd ring Z, = 30, Z, =90,

médun m = 10 s, gée an khép o = 207, chiéu cao dau rang h' = m. Tinh h¢ 56 trung kheap
£. Néu khodng cdch tam gidm 10 s, tinh goc an khép o vivhe s6 tring khép €,

214. Cho mét cip bénh rang than khai ngoai ti€p ¢6 ban kinh vong lan r, = 120 mm, o =
150 e, gée an khop o = 20" Tinl:

- doan an khép [y thuyét NN,
- cung &n khop Iy thuyét C,C,,
- cde bédn kinh vong dinh rang trang tng r,, var,;.

215. Cho mot ¢ip thanh rang - binh ring tieu chudn an khdp khit ¢6 médun m = 14 mm,

26c an khép o = 20", 56 rang cla banh rang 7 = 20, chidu cuo diu ring h' = m.
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. Tinh hé s trimg khap £ NEu thay thanh vang bing mot binh rang ching médun
nhung vdi mot s6 vang nhdl dinh nlo dé (hi hé sa tring khdép ting hay oiim 7.

2. Tinh khodng dich A cGo thanh réng suo cho hé 56 tring khdp con lag' = 1.
216. Chring minh rang wong cip banh rang than kbai, néu hdnh ving quay 8u tht didin an
Eliesp eling di clwyén déu trén dudng an kKhdp.

217. Goi s, va s, 1 chicu diy rang trén vonyg dinh cia hinb rang kin khang dich chinh v
dich chinh, hay chiimg minh he thize:

I,
§' =5 +4-Lpo

218. M6t béanh rang tiéu chudn ¢6 5§ rang 7, = 20 duge cit bing dao thanh ring o6 modun
m = U mn, gbe dp lue ¢ = 20, chidu cao ddu ring h' = m. Tinh chidu day rang trén ving
chia s v chiéu day rang trén vone dinh s,

Néu dich dao d€ cin bdnh rang dich chinh, hdy tinh hé 56 dich dao £ khi ¢6 hién 1ugng
nhon rang (s', = 0).
219. Véi s6 rang 7 bing bao nhi¢u, mot banh rang than khai (rang ngodi) dich chinh & ¢d
vong chén rang nam trong vong co sé.

Hiy tinh s6 rang néi trén cho truisng hop bénh ridng than khat tiéu chudn (ring ngoii)
vii gée dp lue o = 207, hé 56 ¢hiéu cao chén rang {7 = 1,25,
220. V&i 53 rang Z bing bao nhiéu, mot binh rang than khai tieu chudn (rang trong) cé
vong cd s@ tring véi vimg dinh tang, bigt gée dp lue o = 20" hé s6 chidu cao ddu ring

f*= 1. Hay suy ludn xem sd ring d6 cé quan hé the ndo vdi phan lam vi¢e rén bién dang
ring.

221. Mot binh rang than Khai rang nghiéng c6 88 ring Z = 11. Néu ché tao khong dich dao
thi binh ring nghiéng dy c6 bi cit chan ring khang?. Nguge lai, néu dich dao vdi hé 3 dich
dao & = 0412 thi 56 rang cta banh rang nghiéng s& 12 bao nhiéu ma vin khéng bi cit chan
rang. Cé hai truding hop teén déu 14y géc nghieéng clia rang trén hinh try chia la = 30",

222. Cho mat cap banh rang thin khai ring nghiéng cé s8 rang 7, = 17, Z, = 34, modun
phap m, = 4 nm, géc nghigng cha ring trén hinh try chia B = 15", chiéu diy bdnh rang b =
30 mmi. Tinh khodng cich truc A va hé 5§ tring khép &.

223. Cén thiét k€ mot ciip bénh rang phang d¢ truyén dong vdi ty s0 truyén 1, =—=15,
médun dn khdp m =5 mm, vi khodng cdch true phai ddm bao khé chinh xdc A = 140 mm.
1. C6 thé 1a cap bianh rang thing 1i¢u chuén hoac dich chinh duge khong ? Tai sao?

2. C6 thé I cap bdnh rang nghiéng duge khong ? Néu duge, géc nghiéng ¢l ring (rén
mat lry ¢hia B 1a bao nhicu.
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Chuwong 9

CO CAU BANH RANG KHONG GIAN

‘an dé can chi y

Trong pham vi gido trinh, chuong ndy chit véu xét dén dac diém truyén dong mi
khong di sdu vao vin dé ché tao mat ving. Vi thé, phin bai tdp cling chi yéu ciu 13 xde dinh
mot s6 théng 50 hinh hoe lien quan deén dac didm an khap.

Bai tap giai sin

224, Cho binh rang than khai rang thing tiéu chudn s6 rang Z, = 20, médun m= 1} pun via
mot binh ring than khai rang nghiéng ¢6 56 rang 7, = 40, modun ngang m, = 20 nun, ade
nghiéng cua rang trén mit try chia B, = 60",

l. Héi hai binh ring ndy cé thé an khap diing duge khong néu gde &p lue phip o, trén
mat {ry chia cia ching bang nhan? Va khi dé ching 1 cap binh rang gi ?

2. Tinh géc chéo B vt khodng cich A piira hai truc.

3. Tinh van toe trugt wong doi theo dudmg ring v, néu cho @, = 10 57
Gidl.

1. Muén an khdp ding, médun phdp m,

va géc dp lyc phdp o, trén mit tru chia cia
¢@p banh rang phii twong dng bing nhau:

) =0,=0

ne

m; = m,; = mcosP
L0 = 20 cos 60° = 10.

¥ay cdp binh rang nay in khép ding
duoc.

Mat khde binh rang | la bdnh rang
thang B, = 0, binh rang 2 12 bénh ring
nghiéng B, = 60" nén day 1a cap banh rang tru
chéo, vi:

BBy, Br=0. Hinh 9.1

2. G6e chéo B gitra hai true cha cdp banh ring, déng thai 1A goc chéo gilta hai duimg
sinh & mat tigp tuyén chung (T) cda hai hinh tru chia (xem hinh 9.1}, nhung vi bdnh rang 1
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K banh riang thing nén dudmg rang déng 1hai ia dudng sinh p, tring véi 48 yén it et
dudmg rang banh rimg 2 trén mat b chia vi Kim v6i dudng sinh p, mat goe B, Viy:

B= B] + B?ZGU{

Boan 0,0, di qua P v thiing gde véi hai trge cha hai banh rang chinh 13 khoang cich
true A cita ¢dp banh raug try chéo niy;

A=00,=1 41

A= m;—+m é
2

2 40
A= lU—9 + 2(}4—( = SO0 prrenr.
2 2

3. V& hoy do van tde taidiém GEp xic P trén mat tiép tuyén chung (1) (xem hink 9.1,
v c¢hi ¥ réng nhiing van t6c vong: v, L O v,, L O,P va vin 18c truot v, /1t theo
phuomg trinh:

V=V 4y
vii vi hat gde ¢6 canh tuong (ng vuéng gde nén:

L(Vp, Vi) = B =60°

vi Z(v,, Vyp) = 90"
nén o=V taf = oyntgh

=10.0,1 . tg60” = 1,732 mis.

225, Cho ciip binh rang nén tiéu chudn han khai ring thiang €6 gé¢ giso nhau gia hai tryce
¢ = 75", médun m =5 mm, 56 rang Z, = 20, Z, = 40 va gée an khdp o = 20°,

1. Tinh ohitng g6c nén trén mat tru lan ¢,, ¢, vh nhimg bdn kinh vong lin r,, 1, cla
mdi banh riang.

2. Tinh $6 rang Z',, Z', c¢ta cap banh rang thing thay the€ bdnh ring nén va ty s6 truyén
i'; cla cap bénh ring thay the nay.

3. Tinh hé s6 tring khép & cha cap banh rang nén.
Giel.
1. Cdc g6c non trén mat tru 20 va 5§ rang cla ciip banh rang nén cé quan hé:

sing, z,
Pt =0. ——==l, =
sing, Z

Quan hé sau niy c6 thé vist lai nhu sau:

sin{fp—@,) . sin(e—@,)
— =l T i

I, s,



SUY R

sin sin 75"
tep, =- T - :
1 FCOS0 4{) +cos 75"
20
(..
5o, = 220 0,427
2,26
nén ¢.=23%
sin sin 73"
8, = = 5o
Ty TCOSQ LM g TS
0,966
0, =l = 427"
0,756
nén ¢, = 5152

Bin kinh vong lan clia cap banh rang:
3 g

7 2(
r = m~§l— = 5A—) =50 mm,

[L=m ?; = 559 =100 mun.
- 2 2

i

e

pt— —--

v

.

Hinh .2

2. 56 ring clia cap binh rang thay the banh rang nén {img vai bdn kinh cita cip bdnh

rang thay the ¢}, r', (xem hinh 9. 2).

gL 2020
’ cosp, cos23'® 0,92

T N 40
A

cosQ, cos51"52" B 0,624

Ty s0 truyén clia ¢3p banh rang thay thé:

7', Z,cosg 1 CoS (P,
1 == =11
¢z Zycosp, " cosg,
3(!81
i, =2 888,
cos31752"

=21,7,

3. Hé s6 tring khép € cla cap binh ring nén nay tinh theo cap bdnh rang try thing

thay th¢€ &' véi sG ring Z', vi £, d@ tinh trén:

e (£ +2Y - Zcos’ a +\/(Z",+2)2 —-Z5cos’ o —(2' +Z",)sina

2ncosa
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(63,7 +2) 63,7 cos? 20" — (21,8 +63,7)sin 20"
2314 cos20"

. J218+2)7 — 218 cox” 20°

£ 1,77,

226. Ding mét dao phay vit thin khai d¢ cit mat banh ring trg trom rang than khai thing
ticu chudn ¢6 motdun m = 10 nr, Vi 86 ting 7, = 20, S8 dau ren cta dao Z, = 2 va adc
nghitng cta ren trén mat tru chia = 6930 (hinh 9.3y Hay tinh:

1. Modun ngang m | cua dao.
2. Goc chéo nhau P va khodng cich true A gifra trye dao vi true phol.

3. Quan h¢ vin 16c gifta dao va phai 1a @,fo, = 10,5 (hi két qua cita qui trinh cét $& ra
suo ?

Gidi.

I. Bi&l rang muon an khdp ding thi médun phap ciia dao vi cta banh rang ché tao ra
phai bing nhauw:

m,;, =m= 10 mm,
nhung: m,, = m,cosp,.

Viy modun ngang clia dao la:

Inﬂ]
rn:-'l = *
cosf3,
m,, = 1 Ay 3IX57

Y cos69730" 0,350

2. Géc chéo nhau 3 gifra trye dao va trye phéoi:
p=B+p
B = 69730 + 0 = 6930

Khoang céch truc A giita true dao va truc phoi:

A 2
| Fm—
2

2

A=r+r,=m

%

A= 28,57%4—10-250- =128,57 mm.

Hinh 9.3

. C . N O LW Z,
3. Néu quan hé van toc gita dao va phoi 1d —L =105, mi —L = ? =10,5, trong do
@, w,

s rang cOa duo Z, = 2, vy $6 ring cla bdnh rang ché tao ra i
Z,=105.7, =105.2=21.

Véi 50 tang Ay khoang cdch true coa dao va phoi (banh rang tiéu chudn) Tai L
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. . 7 A
Atz +-r,=m, = ~m—
P 45

L

2 21
A =28 87 = < 10— = 133,57 .
3 5
2

N&u vin phai dam bao kKhodng cicl truc ¢ii A = 128,57 s, thi binh rang duge cat ¢
[& hath riing dich chinh am. '

Bai tap cho dip so

227. Cap binh rang 1ru chéo cé gée chéo nhau gifta hai truc =B, + #, =90", so rang 7, =
20, 7, =40 vh modun phip m, = 3 mm. Bigt rang dutmng kinly vong lan cda hai bianh ring 1o
bing nhau, hiy tinh nhitmg hong s6 co hin cua cap banh rang dy: cac goéc nuphiéng cia rang
B.. B cde dudmg kinh d|, dy cha nhimg mit tru lan vi khodng cdeh true A

228. Ciing v6i nhimg s¢ liéu dd cho nhe & ba 227, nlumg d, # d, va 3, = B,; hiy tinh nhimg
theng s6 o ban cda cip binh rang nay (B,. B, d,. da. A)

229, Cha mot binh rang than khai rang thiing ¢6 modun m = 10 mm, <6 rang 7, = 20, gde
ap lue trén vong chia o = 20"

C6 thé diing hdnh ring ndy dé truyén dong cho mat thanh rang ¢6 mat rang 13 mit
phang vi phuong tinh tién 1am véi true bénh rang mot gée 60" duge khang ? Cde mit ring
ti€p xidc dudng hay tiép xic diém ? Tal sao ? Cudi cing xidc dinh cde dice trung hinh hoe cia
thanh rang d6 (g6c nghitng P cba rang, hién dung phdp tuyén cda rang, médun phip m,,
aoc dp fuc phap o).

230, Cho mét banh riang than khai rang nghicng ¢é modun ngang m, = 20w, goc nghiéng
cha rang trén mat tru chia = 60". €6 (hé duing bdnh rang nay d¢ truyén dong cho maot
thanh rang ¢é mit ring th mat phang, ¢é phuong tinh tén lam vl trye banh rang mot goc
60" duge khong 7 Cie mill ring tidp xie dudng hay tiép xie diem 7 T sao 7 Xéc dinh cdc
dac trung hinh hee cta binh rang dé.

231, Chitng minh ring truyén dong truc vit - dai 6c [h mét trudng hop dac bigt cia truyén
gy true vit - banh vit.

232. Néu cho trude ty 86 truyén gits hai true i, = 21, modun an khép m = 10 s, hdy toeh:
1 S& rang 7, /5 cla truc vil vi hénh vit; géc xodn 6c cha ren vit i,
2. Viin tée truot ciia bo truyén néu trae vit quay vl s6 vong quay n, = [680 ve/ph.
233. Cho mét cip banh rang ndn ngoai 1iép trie giao b ty sd truyén ! i | = 2. Tinh cdc gbe
nén @y, ¢, trén mat nén lan vi 6 rang 19i thidu ¢la banh ring nhé. Néu mudn kich thude ba

truyén gon, giam s6 rang banh nho xudng 7, = 9, 1hi vé nguyén tac phai dich chinh nhu the
nao v he 6 dich chinh cua mdi bianh rang 13 bao nhigu 7.

234. Cho mét cip binh rang ndn ngoai tEp. Hiy tim trye quay e thotd cua hinh rang no
doi vét banh rang kia, tir do suy ra cich tinh ty s6 truyén cla ching hang dé i vects vin
13¢ ooc.
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Chuong 10

HE BANH RANG

Vin dé can chu v

I. Nhing bai tap trong chuong nidy gidt han & vige 10th odn (¥ <7 truvén chy cic be
binh rang ciing nhue vin 16c ede ctia cde banh rane trong hé, nehla 1 ey 08 cap tél viee
= fd v = = = v o A n
phan tich dong hoc hé banh rang theo pham vi nghic¢n ctiu cla chuong lrinh,

2. Phuong phap dé giai nhimg bii tap ndy [a gidi tich vi d6 thi veeto: thudmg phai tinh
bang mat phueong phip va nghiém lai kél qua bing phuong phip con fai.

3. Khi gidi indi loai cin chd ¥

& Vi ¢ nhiéu loal hé banh ring: thutmg, vi sai (hanh tinh, vi sai kin) vi hén hop: ma
cdch tinh cta he 1hurmg khdc han cdch tinh hé vi sai, nén didu ddu tién 1a phai phan biét
theo dinh nghis ciia hé: hé can tinh 14 hé gi 7 néu 1an 16n hé nay sang he kia [ bai todn sai
ngay tir ddu.

b. Trong khi gidi cin phai chd ¢ tdi ddu cia ty s¢ truyén vi van 16¢ g6c, nghia A ta
phai cha ¥ tai chmu quay cic truc quay trong hé (phai dp dung ding quy téc x¢ét dau hay
chiéu qlldy chia banh rang phiang vi khong gian). Néu 1dm chidu quay & din dén sai két qua
ngay 1 phép tinh trung gian.

c. C6 the trong ddu bai khéng cho ngay s6 rang cha mot ¢ bianh ring ndo dé, nhung
nho vice van dung nhing khdi niém co ban dd hoc vé sy an khdp clda mét cip binh rang
(khodng cdch true; diéu kién dn khép ding, cap bdanh ring tiéu chuin huy dich chinh, an
Khdp ngoii hode an Khdp trong) ma suy ra 6 rang cdn hict.

Bai tap giai sian

235. Binh rang 1 ddn dong voi so vong quay n, = 1440 vg/ph, tinh 1y s6 truyén i clia he
banh rang (xem hinh 10.1) v 56 vong quay cda baoh vit 5; néu cho truée s6 rang cdc banh
rang: Z,=72,=7,=16, Z, =8, 7, =1, Z; =40, cic khodng cich truc A, = 160 mm, A,
= 320 s, cie binh rang déu an khdp ding vi ticu chudn vé modun m = 10 .
Gidi

Vi 1t cd cdc dudng tam cla binh rang trong hé déu khong thay déi vi tri khi truyén
dong. nén day la hé thudmg, bao goém haij cap banh rang phang (mot cap an khép trong Z, -
7y mot cap an khop ngodi 7, - Z,), v hai cap banh rang khong gian (mot cdp-banh ring
non 2, - A, mot ¢dp tryc vit - banh vit Z, - 7). Trong do6 cic bdnh rang 2 vh 3 ihies bict s6
ring. nhLmn <6 he tim duge théng qua didu kieén an I\Imp diing v ti¢u chuén:

Z, i .
A, =m, 2-m, =L (titu chudn)
2 5

£
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A,=—U/,-7)) {an khap diing)

nén Z. 22—"'+/‘Z|
m
o)
7. =21 e -ag,
N 10
Vi AL =, Z +1m, 7 (tiéu chuin}
2 ¥ 2Ty
m .. . o ae
A, = E— (7, +7,) {an khdp ding)
A,
nén Z,=2—-Z,,
m
320

/. =2 16=48.
' 10

Tir d6 ©d 1hé tinh duge ty s8 truyén
WA
i PR X
[

Z Z, Z, Z,
48 48 16 40
is|=—.— 108 o T
o6 1608 ]
Vit s6 vbng quay ciia banh vit 57
. n
iy =] —
Hinh 10.1
|n< = n—' 2@221'3.-’]?;!.
’ i 720

Chiéu quay ctia ns duge xdc dinh bing cdch ddnh ddu tai ché an khép ky hiéu chiéu
quay ( O tir mat gidy quay ra vi ®: 1r mat gidy quay vao) trén hink 10.1, ricng déi voi cap
binh vit - truc vit phai xdc dinh chifu quay‘cha van tdc vong cla truc vil v, vA banh vit v,
(d6ng thoi I van Sc tinh lén cla rang tryc vil), v4i chd ¢ 1 van t6c truot tuong d6i (v)
song song véi dudng rang cda truc vit (xem hich 10.1).

236. Tinh bang phuong phép giai tich va nghiém lai biing phuong phap d6 thi s6 vong quay
cd¢ hinh rang 5 trong hé banh rang trén hinh 10.2, néu: banh rang 1 din dong quay 330
vg/ppt va 80 riing cia cdc banh tdng 1A 7, = 16, 7, = 48, 7, = 20, Z. = 44, Z, = 20, 7, = 40.

7' Khdi niem vé diiu cla i,; vA n; trong truding hop hai truc wong dng khong song song 13 khong ¢é
nghia nén phdi xét chidu guay thue (&
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Cic bdnh rang déu ticu chudn, an khép ding véi médun m = 10 s vi nhifng binh rang 1,
3,3, 5 déng truc.
Giai.

V114t ca cée binh rang déu cd dudng tam song song vdi nhau v khong thay déi vi i

khi truyén dong. nén déiy 13 hé phang, thudng. Trong d6 ¢d banh riing trong 5 chua bidt s6
rang, nhung cé the tm duge e diéu kign ian Khop ding, téu chudn va déng true:

£ 7 2. 7,
An=m, am, Ham Doy, 2
2 2 2
hay Pt Zy=7 -7,
viy Lo=7.+27,

Zo=204+2 40 =100,
Ty 86 truySn cua ca hé tinh theo cong thie:
7‘2 7:_‘ ?'; 7‘5
Z, 2, 7. 2,

s :(_l);

trong dé sd cap bianh rang &n khép ngodi lak = 3.

48 44 40 100

Vi fos(-y T 33
v : 16.20.20 .40
tifc Ja: LLBEE
n.

Suy ra x0 vong quay cUa binh rang 5
n, 330

N, ==t =—""" =10 ve/ph.
33 33 &

Ddu trir ching 16 bdnh rang 5 quay nguge chiéu banh rang 1.
Két qua trén duge nghi¢m lai biang phuong phip dé thi sau diy (xem hinh 10.2):

Trude hét vé luge db dong clia hé theo U 18 xich i, = 0,001 s/ (hinh 10.22). Trén
hinh 10.2b vé& dutmg Ov song song vdi mat phang chuyén déng cia cdc banh rang, tir diém
tam an khaop cla cde banh rang (déng thoi 1a nuit céc bén kinh vdng chia, vi cdc bdnh rang
déu tiéu chufin) vé cdc vecto vim 16¢ ¢Oa cde banh rang:

n Z, 314.330 16
|V1 | = lml l r = Ll 2 I 0,012 =2,7 aidy
30 2 30 2
v&i ti 1¢ xich y, = 2,7/27 = 0,1 mimns, trén d6 thi hinh 10.2b {v, | = 27 mm, duimg O,V,
chinh la duimg phin bd van 18¢ cla banh ring 1.

N&1 V0, duge dudng phin bé vin tdc cda banh rang 2. Vi 2 vd 2 1d mot khio nén tir
tam an khap P, cua cap bdnh rang 2. 3 chidu sang duge ciic veetd van (8¢ v, = v,. Nai V.0,
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duge dutmg phan bs vin e cda banh rang 3, ... Cuéi cing duge van toe lai tam an khép Py
cla ¢ip banh rang 4 - 5, suv ra:

v = VP =52 .00 =0.52 mw

mi v, nguoe chidu ¥, nén o cling newe chidu o

v, V.

Wy =— = S——

oo L.
m. o
2
RIVION
mat khac: n,=——--.
) T
(052 .2 .30
Viy: n, A 1] vlplh

0010100 3.4

Zp

5B
g
Errra
Z; |
7
&
74
<
o] ¢
Hinh 10.2

C6 the diing d6 thi van 0c géc tren hinh 10.2¢ dé nghiém lai k6t qua ty s6 truyén 1,o:

Trén d6 thi ndy ké mot dudng O'w qua O song song véi dutmg thim cde banh rang. Tai
di¢m O trén dudng thing gée véi O'e, ldy OO0 = 1 don vi {ldy tiy theo sy thuan i cha viee
v& do thi), v& song song vdi cic dudng phan bd van (6¢ clia hinh rang 1 vit 5, clt O'm tai |
va § duge cde gée 8,, 8, va do cde doun O'1, O'5. TY 86 truyén i, duge tinh theo:
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-

B 66 B

Lis -2 -

Tir két qua niy. dé dang suy ra van 10¢ 26¢ hay s0 vong quay cia banh rang 5.

237, Tinh vin téc 26c clia ¢lin C trong h¢ binh ring trén hinh 103 néu vin 16¢ poc cla cic

banh rang 1 vii 3 e, = 150 v, @, = - 105 55 50 ring cic binh rang 1a: 7, = 132, 7, = 40.
7y = 30, 74 = 62, Hay nghicm lai k&L gud bang phuong phip do thi.
Gidi

By 14 hé vi sai, vi nhimg bénh rang 2 vi 2' ¢ dudmng tam thay 361 vi i trong qud
rinhy truyén dong, déng thisi khong ¢é banh rang trung (am nio ¢d dinh vi bac wr do cia he
i

W=3n-2p-p,=3.4-2.4-2=12

dd cho truge @, @, s& tinh duge w, theo quan hé van tée goc trong hé vi sai:
e 0 -, 7.7,
e W, —, =_Z,ZE.

150 -, 4 62

= o 22,626
YT L05-0, 13230

Giai phuong trinh trén sé xdc dinh duge van (8c gde coa cdn C 1
w, =525,
{(Cin C quay clmg chiéu banh rang | va nguge chi¢u banh rang 3).

K&t qui trén duoe nghicém lai bing phuong phip d6 thi sau day (xem hinh 10.3).

Vi =z

V&

Hinh 10.3

Vi lugre dd co ciu (hinh 10.3a v 10.3b) ¢6 (hé vE theo 11 1€ xich tuy ¥, nén d¢ don gidn
liy madun cde banh rdng m = 1 pen, khi dé cée ban kinh vong lan se la:
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7, 14132
L=m-—=-

2 2

=06 i,

wong Wred r, =20 mm, v =15 o, vy = 31 néury 1021 o 1eén hinh v thi I¢ xich
Jugre d6 co cdu la:

e = 0066/21 = G003 winmm.

Hinh 10.3¢ bicu thi su phan b6 vin (6e dii cla cice banh rang va can C trong he. dua
it vin 16¢ tyi tim an kbép Py, Py et cic banh ring ddn ddng:

Vi =g = 15300066 =99 iy
= @sT: = -8 L0031 == 320 md,

Trén hoa do phan b6 van tée (inh 10.3¢), vii ti 18 xich p, = 9,9/20 = 0.5 mimm.s. Cic
veetd d6 ta PV, PV, (g vai cic dudmg phan b8 van tdc cla hinh rang | va 3 1a OV,
OV5 Vi, = v, va v, = v, mi hai banh tang 2 va 2' 13 mot khau nén noi V V. dude dutmg
phan bé van tde ¢ua banh rang 2 va 2°. Tir O, ké song song vai cic vecta vin (e cit diudmg
phan bo vin tée vita v& Lal V,,, duge 3,V [ van 16¢ tam cda ¢ap bdnh rang 2 va 2', ciing 13
van 16¢ diu clin Cvi v, = Ve Suy ta vin toc gde clia can C:

v 0.V 30,5
R .5 L . L VR
T L - 0,066 -0,02

Ket qua ndy con ¢ the nghiém lai bang d6 thi vecto van tée gée trén hinly 10.3d, véi i

1& xich:

: 5
M, = '—OTI = 150 =10 (mun.5)"',
1 15
S0Y ra (’3(‘:(?6‘].1&‘,:5,4 10 =54 S'l,

Cich v& cyu the duge thuyét minh tuong ty nhu bai 230,
Két qua gén ding, 6 sai s6 do viée vé.

238. Tinh ty 88 truyén i;. cha hé bdnh rang trén hinh 10.4 néu cho trude s6 viing cdc bianh
rang 0 Z, = 60,Z, = 48, Z, = 18 va Z, = 30, Nghi¢m lai két qua bang phuong phip d6 thi.
Khi [ap bdnh rang 2' & phia dudi banh ring 3 thi két qua con nhu cii khéng?

Gridii.

Bdnh rang 2 va 2 ¢6 dudng tam (chinh 12 cdn C) thay déi vi tef trong qud trinh truyén
dong va banh rang trung tam 3 ¢6 dinh, dong thdi cic banh ring déu 1a bénh ring nén nén
diy li he¢ hiinh tinh khéng gian.

1. TY & truyén 1, cOa hé tinh theo -
v m! _U')r.

lp=——=

Z, 7,
W, —w, zZ, 7,

(didu "-" ¢6 duge Ia do xét ddu theo qui wde vé hinh rang khéng gian nhu hiinh 10.44).

Nhung binh ring 3 ¢d dinh: @, = 0, nén
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o, 0 48 12
. __1z

o, 18760 9
. W 12 21 7
Viy 11_2——1-=l+—-—'=—-=—_
O] ) g 3
[Ors
P, ® 122 (r}é
Zz
\_
0,
/(_ [ R
i
)z
| B
a) b) -—lrJ,_A

Hinh 10.4

{6, )
[ T

Khi lap banh rang 2' & phia dudi banh rang 3 (vi trf v& bing nét dut trén Linh 10.4a) thi

1, > 0 vi do do:

de 9 3 b

2. Nghiém lai két qua bang phuong phap dé thi:

- Vé luoc d6 dong ctlia co cdu vdi ti [ xich: p, = C_)TIT’ (r,
=1
m=1— r =30 mm).
0,030
W, = 0 =0,001 nnun

véi chd ¥ 1a cée dinh ndn lan déu dat tai O,
- V& luge d6 vects van tée goéce, dua vio phuong trinh:

.=, +®, vh @, =0+ 0.,

P

Z . v e
= m.—zl— , dé don gian ldy

trong d6 cac vecld vin 10¢ goe wyél ddi @), @, (@) va cde vecto van tée gée lwong dbi 17,
(@',,) déu cé phuong nam (rén true quay uong ng, con cic vecto van 16¢ gde Luong dai &,
(D'y) v vectlo van tée gée uyét dot @, (B} ¢o phuong nam wén céc truc quay tic thisi OP,
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v OP; (OF:). T d6 vE hoa dé vector vén (de goc tuong (u nhu phin tinh dong hoe o edu
phing (& day edce truc quay vivtrue quay tde i déu nfm rén mat phimg gidy) di bigt &
chuong 2.
Hinh 10.4h mo 14 8 qud trinh v vl van 16e gde gy v (hay 118 xich p,, iy Vi el
khau dan 1 (1rén hoa dd bidu thi bing vecto Oo, e wid tri 1 14w,
San khir ve@ xdce dinh duge tv 3 truvén i, cda hé:
o, O, .14 7
== ] ==
w, Qo 6 3

I3

Khi tap binh rang 2' xuong dudi binh rang 3 {trén hinh 10.4b) mut clia cde vecto van
e gée twong wng duge ghi thém diu "' " ) qud 1rinh gidt cling wong g nhe tén. Khi do:

©', Ow, . 141
1, = = 1’ = =——

(.'J'___ Om'u ) I _E - 3 .

Két qua clia hai pharong phép L phi hop. Ban doc tr giai bing hoya 46 khi w, = (.

239. Cho hé¢ bdnh rang 1rén hinh 10.5, biét hdnh tang 1 quay véi s8 vong yuay n. =
200 vg/ph. Xac dinh 6 vdng quay ng, n, cda cic banh ring 5, 4 v 4', néu $6 rang cia cic
banhrang la: 7, =20, Z,=80, Z,= 144, 7,=32, 7, =28, Z;=140.

Gidi.
Theo luge d6 dong cho trude (hinh 10.5}, hé 8 bic e do:
W=3n-2p.-py=3.4-2.4-3=1
() day banh rang 2 vi cfn C 1 mat khiu, banh rang 3 ¢4 dinh va bao gdm:
- Cap banh rang 1 - 2 ¢6 dudng 1am khong thay déi vi tri trong qud trinh truyén dong, thude
hé thuimg.
- Phan con Iai ¢6 cdc banh rang 4 va 4' ¢d duimg tam thay doi vi Ui trong qud trinh truyén
déng; mat khic banh rang trung tdm 3 o6 dinh, thudce hé hinh tinh.
Vay he di cho li hé hén hop (phing).
L. D¢ tinh s8 vdng quay ng cGa binh rang 5, phai tinh (¥ 56 truyén i, cla hé hén hop:
hs = diplas
trong do:
1y, la ty 86 truyén cla hé thudng;
7, 80
ETe

2 7,
® i, la ty s truyén trong he hinh tinh, tinh thee:
_n.=n 7.7,
B n,--n. - :‘_:_/:

I
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14428

nhung n; =0, sty ra: ] _Is =i, =——
n, To32.140 —
2z
T )
hay LIy e b
Lo
. ud vy
Vay ie=1i.= 10, 77 g
Ty 88 truyén ciia cit hé hon hop:
Le=(-4). 10 =-40 wal
va 50 vong quay cua banh rang 5 la A 2 Zs
N <)
n, = 20 5 /il
= — == v, .
5 R 8 Hinh 10.5

Ddu trir chimg 16 banh rang 5 quay nguge chi¢u banh rang 1.
2. Tr 1y 56 truyén trong hé hanh tinh:

oo ng=n, 4
]4_1_

3

n,~n,_ 7,

. 144
nhung n; =0, suy ra: 1-1i, :‘%_2

144 7

=l =,

32 2
Tinh duge 6 vong guay ca cie bénh ve tinh 4 v 4"
n,

My Sl M, =l Ty =17,

12

7,200
n, =(——)y——=175 va/ph ,
s 2)(_4) 8l

binh rang 4 va 4' quay cing chidu véi binb ring 1.

240. Trong hop giam 8¢ trén hinh 10.6, bdnh rang 1 chl déng quay véi téc do n, =
1560 vg/ph. Tinh s& vong quay n, va n, cla cac truc by dong C va 3 néu 56 rang cla cic
banh rang trong hop gidm toe i 2, =2, = 20; Z,=Z,=060; Z, =15, Z,=65.

Gidl.
Theo luge dé dong cho trudce, bace tu do cta hé 1a:
W=3n-2p-p,=3.4 -2.4-3=1.

(chtt ¥ ring cie binh rang 2, 2', v 2" 1 mot khaw, binh rang 3 ¢6 dinh).
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H¢ hén hgp bao gom:
- H¢ hiinh tnh vét cde bidnh rang | -2,2' - 3 viicin C Lz
- 11& vi san vdi cde bdnh rang 1 -2, 2" - 4 vivedn C.
Vi co ¢llu cé mét bac e do, nén phai tinh hé hanh Z _x
tinh trude. T

1. Trong hé hanh tinh co:
R P (-1 2,2, ; T
. n, —n, ol
. 60 . 60 T
nhungn, =0, suyra: 1 =1 L v Meccaa
I____

20,20 2
Da 4o, tinh duge ¢ vong quay cia cdn C: 24;_
n, 1560
n, =—t= =—195 ve/pli . z
N 3 4 J-Z4 143
Dau trir chimg 16 cdn C quay nguoc chiéu banh rang 1.
2. Trong hé vi sai, ¢6: Hinh 10.6
. D —n, 2,2,
L, = ; :(_l)),-d,h
n, —n, 2.7,

nhung dii c6 n; = 1560 vg/ph, n, = -195 vg/ph v s6 ring clia cac banh rang suy ra s6 vong
quay cta binh rang 4:
n, = n, +12n, . 1560+ 12.(-195)
13 13
n, =—60 ve/ph.

Ddu trir chitng t6 banh rang 4 quay nguge chidu binh rang 1.

24]. Cho hé binh rang trén hinh 10.7 (v& bing nét lién). Tinh 1y s& truyén i,, néu cho trudc
1, = 67/68 vi s0 ring cdc banh rang: Z, =69, 7, =68, 7, = 7, = 67.

Né&u ding mét hé binh rang thudmg (v& biing nét dt) dé néi 1ir truc banh ring 1 dén
bénh rang 4 ma vén ddm bao Ly s& truyén nhu <, thi cd hé s& [a h¢ banh rang gl ? 88 rang
clla cée banh riang trong he (hém vio 13 bao nhice 7
Gidi.

1. D¢ phan tich ¢du 1ao cla hé cho trude (v& bing nét lién trén hinh 10.7) cén cha ¥ 1a
banh rang 3 va 3’ 1 giong hét nhau vé mat cdu tao va chuyén dong nén chi k€ 1 mot khau
dong (dé 12 mot rang budc thira dé dam bao sie bén etlia he), mat khéc theo dinh nghia khop
dong: gifta can C va gid chi c6 mot khdp dong.

Heé bao gém:

- Hé thudmg véi cap binh rang | -2 ¢6 ty s6 truyén:
7, 6%

1, = = -
11

Tz 6s
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- Hé vi sl véi cdce cip bdnh rang 2" - 3 - 4 vi cdn C, ¢4 quan hé:

© =2 e e

o, -, 7. 67

Dau trir duge xde dinh theo gui ude k¢ hidu chidu quay nguge nhau cda hé binh ring
khong gian: 2'-3 - 4,

wg ! Z"f ) -:_-zf
. o, |
e | I
) @, 1
- it L
©, el i
e ©, o, \
chi ¥ 161 W, =-— vd o, =—, X
E L (
' 4
e T -2 i
i, © :
nén: i, e 2 =] ; ® :
L _1 |
Ly Ly, | el |
= |
. T e
trong do di bict: i L o7 Z Z. ;Z
! Abidl iy, =—— v 1, =— %
& 12 60 14 6% 4 4 :
nén tinh duge 1y s6 truyén i, cua hé: 24 | z N
. 2 2
llL' = =
R Hinh 10.7
1, Ly 68 67
L. =9112.

2. Néu diing mat hé binh rang thudng na dé ndi wr truc bénh ring 1 dén truc binh
ring 4 ma vin hio dam ty 6 truyén nhu cii:

88 = i =i

T6y’ 68

h: =
thi cd hé s la hé vi sai kin - chinh 13 hop giam td¢ Guliaiép.

Hé binh rang thuimg thém vao ba bdnh ring: ' ldp ciing mdt khu véi banh rang 1, 4'
lap ciing mét khiu v6i banh rang 4 va bdnh rang trung gian 5 (v& nét dit trén hinh 10.7); vi
1h¢ vé mit bie tu do, ta dd thém vio mot rang budc gébm mdt khau dong [a banh rang 5; mot
khép thip gitta 5 va gid; hai khép cao giira 5 véi I'va 4",

- e - 67 . . , N -
Dé dam bao ty 6 truyén 1y, = oy thi s6 rang cOa hé thém vao sé& duge xéc dinh nhu
3

sdll:
S A M)
Z. L. 2. 68
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Vay 7, =67 va 7, = 68, cdn /. 5& xdc dinh theo didu Kicén ]\hdL khéng anh hudng dén
trl S0 cla ty 88 truyén,

Bai tap cho dap so

242. Tinh ty s6 truyén 1,; viu khodng cdch true A efia hié binh rang, néu cic Imnh rang déu
uu.l chuin. an khép ding vai modun m = 15w, $6 ringtugng g la 2, =/, =/, = 7. =
lo=dy=20vd Ao =7 =74, =60 (hinh 108y
Hay nghiem lui k¢t gua bang phuong phip dé thi veete.
243. Tinh 1y 86 truyén i;, ctia hé banh ring. néu 80 ring clia cic binh ring a: 7, = /.. = 7
=20, Z;=30, 7,=7, =40 (hinh 10.9).

Khéng thay dai trinh tuw an khép va kich thude cta cde banh vang. can lap banh rang 2
trong he nhu th¢ nio dé bianh rang 4 quay cing chicu véi hinh ring 1.

Hirh 10.8 Hinh 10.9

244, Tinh ty 56 lruyén cta hé vi 56 vong quay clia truc bi dong (hinh 10.10) néu s6 rang cua
cde banh rang li; =26, Z, =48, /n =25, Z,=00, Z, =2, 7. =80 vd s& ving quay
ctia truc din dong n[ = 1440 vg/ph.

245, Cho hé banh rang trong hop s& trén hinh 10.11 véi 6 rang céc bdnh rang: 7, = 20,
L,=52, £,=22, 7s=40, 7, =32, 7,=41, 7,,= 67; cic banh rang déu tiéu chudn vi
cung modun, s vong quay cba true din dong 113 n, = 1000 ve/ph. Xic dinh:

1. S0 rang cdc banh rang 4, 5 va &
2. 58 ty 50 truyén caa hé.

3. Toe do cha true bi dong TV img v&i moi 6.
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Hinh 10.10 Hinh 10.11

246, Trong hop tde dé cd ba bdanh rang di dong trugt {Z,, Z,, 7. dé nhan duoe cde 1y 6
truyén sau i, = 1,53, i, = 2.8, i, = 4.316. Cdc bdnh rang déu ticu chudn vdi modun an
khép m = 6 mun vi khoang cdch true A = 180 mum, $6 rang cic binh rang Z, = 20, 7, = 40
{hinh 10.12). Hay tinh s0 rang cdc banh rang con lai.

247, Tinh s& vdng phit cta cianh. quat C v bdnh riing 2 trong ¢o ciu quat mdy (hinh 10.13}
néu banh rang 1 diin déng quay véi 56 vong phiit n, = 2700 vg/ph vaa cdc binh rang déu tiéu
chudn, an khdp ding véi sé rang . Z, = 66, 7, = 18.

Hiy nghi¢m lai két qua bang phuong phip dé thi vecto.

44
Iy ZT %
L L Ly
T Eod T
w ] T
Vo Fod
[
Zj 2‘5 7
1
Hinh 10.12 Hinh 10.13

248. Tinh s8 vong phiit cia cin C néu banh rang | din dong véi toe do n, = 120 vg/ph vit 56
rang cOa cic banh rang a: 7, = 40, Z, = 20, Z, = 80 (hinh 10.14). N¢u bdnh rang 3 khong
lip ¢6 dinh, thi phdi quay vé6i (6c d0 bing bao nhicu d¢ cdn C ding yén.

Nghi¢m lai k&t qua bing phuong phap dé thi vecto.

249, Tinh ty 6 truyén i, cha hé¢ bianh rang néu cho trude 8 rang céc binh rang: Z, = 60,
7, =20, Zy = £y = 20 (hinh 10.15).

175



Gidi bai 1odn trong hai teutmg hop: hai bianb rang 2 va 2' 6 cing mot phia hoae i ])h]."d
. f=] H fad f=d v B
cua truc gulay can C.

Nghi¢m lai ket qui bang phuong phip dé thi veets.

Z
P s
&
- Z3
2 | 2| C If

7 o

7
s
!
L

%
Z
Zs g &

Hinh 10.14 Hinh 10.15

250. Tinbh 6 vong phiit cta cdn C va banh ring vé tinh (hinh 10.16) bing phrong phdp dé
thi vecto, roi nghiém lai bang phuong phdp gidi tich, néu van t6¢ clia banh rang chi dong n,
=900 vg/ph va 6 rang cdc binh rang 1 Z, =7, = 16, £, =32, Z,= 64

251. Tinh ty s6 truyén i, cia hé banh rang & hinh 10.17, n&u 33 rang ¢ba cde banh tang la:
L, =Z,=25 7,=%4,=20, Z.= 100, 7, = 20.

Hinh 10.16 Hink 10.17

252, Cho hé banh rang nhu & hinl 10.18, banh rang | quay véi téc do n, = 1800 vg/ph, s6
rang cla cdc bdnhrang la: 2, =44, 7, =74, 7, = 14, 7, =44, £, = 16, 7, =42. Tinh so
vomg phit cOa banh rang 3.
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253, Tinh sé vong quay cta banh ring 6, néu banh ring 1 chll déng quay véi e do n, =
750 vyiph, Cic banh rang déu tiéu chuén, an khap ding vi cling modun véi s8 rang cic
binhrang i 7, = 20, 7, =30, 7, = 7. =16, 7; =48 Truc ¢ie binh ring trung tam va
banh rang & dong tam (hinh (0195

F
Z /)LZ‘* %
; A
ww 1{ ij'-E ’7@ 4 P
T L
Zj‘ = \_J W:I; /

Hinh 10.18 Hinh 10.18

i

2= Cho hé binh rang nhu & hinh 1020, bdnh rang 1 chi dong quiry vdi van (6c n, =
1350 vw/ph. Tinh 80 vong quay ciu binh ring bi dong 6. néu sd ring cla cdac binh rang I
Z,=20,72,=60, Z.=140, Z, =62, Z. =13, 7. =20. 7, =06l

235, Che hé binh rang nhu & hinh 1021, (v bang nét Lién). tinh ty 6 truyén i,néu cho

53
frude i, = j? Vi so rang cite bdnlvring: 4, = 40, Z.=64, 7, =60, £, =30, Z, =50, 7,
- 7,
= ). T 3
Zz
N T
e |
I
Zs 5 1
T T 7y el
== Ford 77
. T } i
3 Zy |
k T Zs |
aaéd | 2 |
7 Z e iy 1
4 p Eecd !
|
% 1% | A J
Hinh 10.20 Hinh 10.21



D¢ dim bio 11 56 truyén nhe ci hiing cich bién hé thinh hé vi sui kin whir noi truyén dong
1 bdnh rang 1 dén binh rang 4 (v& nél dit). hoi phai dimg thém banh rang g1 7 §6 ring i
hio nhicu ?

256. Tinh 1y s0 truyén e cla h¢ bdnh rang & hinh 1022, ndu cho thuie so 1dng e heinh
tanes V=20 V=40 Ly = IR Z0=T8, 7,0 ML 7, = 28, 7, = R0

257, Tinh ty 56 truyén i, cla hop ekim We vi sai bin thiy hai captrae v - bdnh vic - 205
-4 vivedp bdnh rang 11 - 5 1eu s6 moi ren plii con ha true vit T v 3 1 7/ = o= 1 viso
rang clu céc bianh rang v hinh vit 1 =100, 7,290, Z.=7. =7/ = 100, 7, = 10
thinh 11.23), :

Z!\ 75’
&2
s fl? gg} A L {gﬁf
e — \n' 5
2 N
0

A
¥
i

Hinh 10.22 Hinh 10.23



Chuong 11

CO CAU CAM

Vin dé can chu y

b V1 viin dé tong hop co cdu can 1a bl todn nguge cla viec phan tich co cfu cam, nén
trong chuong nay chu yéu chi néu nhimg dang bai tip v¢ phan tich hoac 11 déng hoe hodc 1a
dong Lue hoe mot 6 loai e cdu cum. Viée téng hop phie tap hon s& duge xét trong cdc bai
@p [on vi thiét k& mon hoc.

2. Trong nhitng bii 1ap cu the phii dac bigt chit ¥ nhime khai niém:

- Goce dp lye (theo dinh nghia téng quit 12 gée gitr lue e dung tir khau din dén khau bi
din va vin 16c cha diem dat hte trén khao bi dan. D6i voi co ciu cam: khi khéng ké dén lue
ma sdt, la goc gila phép ey cda bién dang cam vi viin (6¢ cla cén).

- Cic yéu 18 dgng hoc cla cén: hinh trinh (S, y), vin tdc (v, @), gia to¢ (4, £) vl cach xdc
dinh bing gidi tich ¢ling nhy dé thi (k€ ci nhimg dé thi S(v), S(a)).

3. Vila logi co cdu 6 khop cao, nén néu ¢ thé thi cdn thiél phai lien hé tdi cde co chu
khrfp ca0 khide nhy oo céu binh rang hodc i cdc co cau khdp thip nhu co LdU bdn khéu

phing dé thiy méi quan hé hil co gilta cide co i, lhdy tdac dung rong ril el ¢dc phuong
phdp nghién ciu- dai gid, thay thé kho‘p cao, tam van \ée nte thén, do thi. gidl tich ..

Bai tap gidi san

258. Cho cg ciu cum ¢dn ddy nhon chinh 1am (hinh 11.1), trong d6 cam 13 mot dia tron 1am
O ban kinh r = 20 s vidi 1am quay 13 A vi khoang cich OA = a = 10 mm.

I. Tinh hanh trinh s cua ¢dn, 161 tim quy Iudt chuyén vi cla cén dudi dang bidu thic s
= s{). vdi p 1A goe quay déu cla cam va vE d6 thy s(@) (1dy s = AB - a, B i tiép diém cla
cam vi cin}.

2. Tinh goc dp lue o tai cdc vi i @ = 07, 90", 180", 270" rdi tim quy ludt bién thién
cia goe 4p luc o theo gdée quay ¢ cla cam: a = afp) vi lap dé thi. Xde dinh cdc cye tri
fa i | & | maa Vi CAC VI trd P+ Oy g vin cdc cuc trl dé.

Tuy yeu cau cu thé, c6 thé phan bai nay ra lam nhiéu bai nhé.
Gicil.
1. Vai ca cllu cam cdn ddy chinh tam, hdnb tinh s (hinh 1 1.1a) cia cdn tinh theo:
h=R,. -Ruy=3u-1 =2a

h=2. 1 =20mm.
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Dé tim quy ludt chuyén vi clia can dudi dang s(e), ta k& phip tuyén nn cla bién dang
cam tai di€ém tiép xtc B (vi dang cam tron nén nn di qua tam O}, n6i OA, ha duimg thang
gdc OH xuéng phuong tinh ién cta cin, ta c6:

s=BC=BH-CA - AH.

§ = 24.COS0t - 4 - & COSP,

&= o

gt 2w X

b

e

!

Hinh 1.4

180



Mat khdc trong tam gidic AOB cé:

sinet  sin{mw— )

a 2a
. sint
sina = e
STV
hay: CONG = 1_(___({) .
2

Thay viwo hién thirc chuyén vi cia ¢én, duoe:

8 =a[2,’1—(ﬂ;-2)2 —cos‘.(p—l},

vai a = 10 s cho trude, € ¢d quy ludt chuyén vi clia cdn:

s = 10[2,?1-(51;%1 ~cos&p—l} ,

D6 thi s(¢) (hinh 11.1b) v& duge nhd bang bién thien clia ham s(p) sau day:

P 0" 45" 00" 135° 180"

s (mm) 0 1.7 7.4 157 20

2. Dung phuang phép déi gid (hinh 11.1¢) @€ xdc dinh cdc gée dp luc tai cdc thoi
diém:

- Khi (p-z 0, 180", phdp tuyén bién dang cam tai nhitng vi tri &y triing vdi phuong tinh
ti¢n cla cin, nén o = O,

- Khi ¢ = 90 270° chii ¥ 161 tam gidc B,AO hay B,AO ¢6 B,O hay B,O = 20A = 2a,
nén nhimg tam gidc &y [ nia tam gidc déu, vay o = 30°.

D€ tim quy luat bién thién cila géc dp luc o theo gée quay @ clia cam, & phéin 1 ta di

cé:
singa = Sm(pA
2
Vay (‘.t:arcsin[slg(p],
D4 thi afep) (hinh 11.1d) vé duge nhd bang bién thién clia ham a(p) sau day:
® 0" 45" 90 135" 180° 225° 270° 315" 360"
a [0 20" 30° 20° 0" 20" 30" 200 "
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(ddu trir bicu thi gée dp lue khi can vé gdn, phdp wven an & beén trdi phuone tinh G e
: I goe dp ly gdn, phip tu; phuong ti
can).

o thd xde dinh nhime e 1 o | v

. e 1L RICEG e
COsing
= '.u'c.~;|n| i
o2y
trong dé:
'kamq)!
: i . ..
: Khi o, =—kr (véih=1.35 .
3 W
i - HTNEY
|
. P, . ..
vi = _j—q)' ki, =kr (wvink=0,1.23 .
H 1 o
= i
[ . kx|
S - — : ,
Vi ia| =aresin| — sz aresin — = 307
b ks o) i ¥
. ) _,'/'Esin kﬂH ) .
vi |(1|“ = aresint —2-— =gresinll =07,
n:n

Tét nhién ¢6 thé ding phuong phdp 1dy dao hinn dé (im cue tri. Néu cdn ban doc hily tu
nghidm lai.
2539, Cho co ¢du cam quay cin day lan chinh tam (b 11.20). Kheng K¢ dén ma sar (tai
chéd 1iép xdc gifta cdn - con lan - cam), hily phan tich ¥ nghia gée dp Iue « tai thod diém bt
k¥ cho trude.

Néu cho trude dé thi stv) (hode s(o) va v(©)) vii s [a hinh trinh, v 13 vin toc cia cin o
cling mot thoi diém v tam A cla cam (hinh 11.2b). Hay xdc dinh gée ap lue Jon nhit «

Grui

nax’

1. Luge d6 cu ciiu cam cho trén hinh 11.2a, nu khong ké dén ma sdt (ht gée 4p lue o
la gée gifta phuong chuyén dong ca ¢iin Cy v phip tuyén nn (dudmg thing BC noi didm
ti¢p xdc B gilta cam vi con lan véi tam con lan €). Tién phuong phip tuyén nay. lue tic
déng tlf cam 16i can 1 P. Phan tich lue nay thanh hai lue N (thing goc véi Cy) va Q (trén
Cy):

P=N+Q
trong do:
Q - lue 6 ich ddy ciin chaydn dona: Q= P cosat.
N - lue €6 hai. gay nén lue ma it I cin g chuyén dong cia el N = P sin,

vil F = sinex.



. Néu khong ke dén lyc can ¢6 ich. trong luong cin. luc quan tinh cla ¢dn muén ranh
hién weong tr ham, phiad co:

: ]
by [P sin o< Peosy, tow < ra

Viy dé dam bao co cdu lim vice binh thudmy ooc dp lye phal nho hon wi so a,,, mi:

ik

C"‘:mu\ = ELI.CIS‘_. .
f 1 he s& ma sit chi yéu phu thude vio vat iéu gitta cin vi gid, thudng cin day lan

G, = 307, can lac lan o, = 45"

mix
Tire Yivé mat chuyén dong. o ciing nho ting 1ol
Nhung néu chi ¥ 1 hoa do vim 18 {dd xouy 90™) cta co cfiu thay thd AOC (véi O la

tam cong cua hién dang cam tai thii didm dang %6t} v tal tam C clia con lin ké dubng song
song vdi Ac, tal 1am A cta cam k¢ dudmg song song van nn thi:

v,
o= ety —
AC

Vi the, néu v, cho trude, s wong iing clng cho trude (nghia 1a C xdc dinh) thi khi o
aigm. AC phai tang: tam cum A ciing xa ddu cin C, kich thude co cdu cing [on.

D dé phii phai hop hai véu cdu trén khi 10ng hop co ciu cam.

Hinh 11.2

2. Néu cho trrde dé thi stv) (Innk 11.2b) vit tam cam A, ¢6 thé xdc dinh duge goc dp
e o, bang cdch v& tr A hai 1ép tuydn Am, v Am,, véi do thi nay <& duge:

U = ZCAM, L @, = ZCAM, .

LI ER
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K¢t luan nay chi [a hé qua cia viée phan tich & phin 1. Néu cho cde dé (hi s{o) va v}

(hi ¢hi viée Khir ¢ & hai d6 thi nay, s& duge s(v) v viee xdc dinh . lat G&n hinh hoin 1oin
luong .,

266, Cho co ciu cam goay, cin lic nhon B 1am quay C (hinh 11 3b), chidu dai foe =1 =

i e ey -
120 pun, goc lac etia cin y = 30", quy luit biéh thién cta van 10c __1‘_1_ = () nhu & hinh
do

11.3a, péc dp tue 160 nhat «,, = 45" Hay xdc dinh bdn kinh nho nhat R, . ctacam. Sau dé
thir xét xem vige ting gde Tc y clia cdn dnh hudng the ndo dén bdn kinh nha nhat do.
Giai.

Ban Kinhk nho nhil cta cam chinh 13 khodng cdch 1l tam cam A dén ddu cin B (v i
cdn nhon) & vi trf thip nhét g véi y = 0. Trén hinh 11.3b 13 vi tri BC ndm ngang; vay diém
B xdc dinh, bai todn quay vé vn dé quen thuae ¥ xde dinh tdm cam A.

o8
% _1_‘|
T I ¥ \\\
& - ~
T ! -
|
-7 % %7

Hinh 113

Mudn vay, hiy fim doan:

X" = dv i,
do

chi s6 O chi \ing v6i vi tri thap nhét cta can nthung thee diu bij d_w (hinh 11.3a) tai moi vi
¢
tri déu khong déi nén 6 thé vidt:

S8 e
dop )

Dé tim gid tri cha w,, hay cha ¥ dén y nghia hinh hoc clua viéc tich phan dé thi

((p) {(nét lién trén hinh 11.3a) thanh dé thi w(p) (nét dift trén hinh 11. 3a). Trong pham vi
de
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bai todn khong can thict phad tién hanb tich phin 1 mi chi ¢dn bict néu d—(np) la hing, thi

w12 bac nhit, do dé:

hay w., =—.
3
Vay:
I
X = e 120 =40 nn,

{3,120 . .
o (hinh 11.3b), dat BX = X van, tai X ké
45 i,

V& cdn & vi tri thiap nhdl vai p, =

goc o = 457 vGi phuomg cla cin (rieng tredng hop nay gde dp luc bang géc truyén dong) &
hat phia cia di¢m déau cén B. Hai phuong ké A giao nhau tai A, cho ta 1am cam. Khong cin

R.. . .
do AB=—", ¢4 th¢ xdce dinh duge ngay:
H,

Rpin = X (Vi Oty = 45" vit quy luat chuyén dong cla cén déi ximg).

Vay R, = 40 nun.

min

Mot van d¢ dat ra 12, rdt c6 thé phuong A & vi tri khic s& khong cong nhan diém A lam
tam cam dam bao géc dp hee o, = 45" cho trude. Nhumg trén hinh 11.3b ta thay ngay, theo
chuyén vi ¢ha ¢dn nhitng dudng A bén trai ddc dén va thu hep mién tam cam lai (mién gach
chéo) vit déc nhit 13 dudng thing diing ng vdi liic tang gée 1ic y clia cdn t6i 45° (mién tam
cam lde nay 12 mién chdm chdm). Néu tang w 1én nifa (y > 45% thi bén kinh nhd nhét R
clia cam s& phdi 16n dén lén.

min

Qua bii todn nay thdy ring, khong nhitmg mi¢n 1am cam phu thuée vio géc dp lue
- M €01 phu thude vio quy ludt chuyén dong cla cdn; di sau hon nita, con phu thude
viao trl s6 cu thé clia nhing y&u 1§ dong hoc ¢l cin (luy quy luat bi€n thién khéng déi,
nhung chuyén vi cla cfin [dn hoac nho ciing anh hudng dén mién tam cam).

261. Xic dinh ban kinh nhd nhat R, clia cg cdu cam guay cdn day bang (ddy bang thiing
g6 véi phieong tinh 1€n 0 cdn) néu cho trude: hinh trinh cda cdn s = 30 s vi gla 16¢
d’s
dop’

cua ¢in bi€n thién theo quy luat nhu teén hinh 11.4a v6i @, = %/2. Tinh bing phuong

N \ , o [ ds
phap cdng dd thi s +d—‘: vit kiém tra biing phuong phidp [4p dé thi {—}—-—:—]
¢ do
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Gidi.

Ban Kinh nho nhat R, cha cam quay cin diy bang chi phy hode vio qus Teat dong
hoe caa can (goe dp hre o luon khong doi viv trong traomg hap nity bing 01 theo dida kién
bén kinh cong peta bién dang cam B khong dme

pz0

. ds
mil PR Fss—
dip

Is B

i d-s

nén R, z2— s+ \'

|\ dip”

1)
Hinh $1.4 4

d's . . e e s .
() va s = 30 pe, aich phidn do thi ta duoe cie do thi = (g1 v

Cho trudc -
dep” dip

L ok thinke b1dat vor cie 118 sich g = 0000 imdma vai b so that s nhime vi of due bt
o Y : :

b v nghia hinh hoe coa vice ticl phan do i,

1%6



4

. - LI N e o . - ds . N o PR
-Vigialoe a= e khong doi & moi vi i nén van toe —— La hivm bac nhil, vdi vi v ban
dep~

dg
Aot i . s T .
diu bang khémg vi i viti — == [4 v, tinh theo:
T
in—=v,
2

Y E -0
272
) 430 120
vily vl = 2T
T i
. v 2.4.30
vl g=—="""
i Tt
480
d = —
=

Ciing wong Ly, ¢6 doan:

— 5 30
mn:l: =15,

2

I3

N

Trén corse do 1ap do thi Ls + —[—\:}(q}) (nét dibt 17én hinh {1.4a) bang cich cong hai d6
dgp”

thi s(p) va d—t((p} va ¢ha ¥ (161 phén am nhat cia dé thi ndy, duoc:
e

480
R =ag-—mm= — 15
T

R =330 mm.

min

Tim cam s¢ dat tr duding aa cich trye hodanh cGa d6 thi ¢ hinh 11,44 13 xudne.

k]

Hay nghiéin lal k€l qua urén bing cdch khir @ 1 had dd thi s(g) va -i-::—((p) {ciach Khir
dip”

¢ duge thue hién tuong e nhy viée 13p dé thi AE(D) trong phan chuyén déng thuc clis miy
. { d!s)
vit binh da). dwrge dé th &) e ) rén hinh 11.4b Ia duding gdy khiic 1-2-3-4-5-4-3-2-1_ Sau
i dg”

do tai phin fim cta do thi k& G&p tuyén vai 4o thi vt lam vai tree hoiinh mot gie 43", ¢t
true ang i didm AL Boan OA chinh 13 hdn kinh nho nhit R

nun

clit cant.

Ket qua hodn todn phi hop,
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262. Cho co cdu cam bién dang than khai 1, cdn ddy biang 2. Ddy bang lam véi phuong tuh
tidn cua can mot gée & = 70 Phuong unh tién cia cén cdch tdm cam mot khodng r v ban
kinh vong co sy tae nén bién dang than khat B, =1 sind.

Hay tim quy ludt chuyén déng v, ctia cdn néu cam quay déu véi van toc aie (.
Nghiem lai k&t qua bing co cdu thay the. Xét xem trong thye (€ day 13 loai co cdu gi ?
Gl

Theo hinh 11.5 cam | ti€p xic véi ddy cdn 2 tai didm M, ké bin kinh AM, v& cic vén
10 clia cam: vy Vi cha ¢an: v, tai diém 6&p xic M (v, .. AM, v, // CP). véi chi ¢ Li bién
ding thén khai 1 cia cam ludn luén tigp xtc véi ddy bang cia cédn 2 va cam guay & diy cin
chuyén dong tinh tién nén hinh chi¢u cic van toc v, vi v, trén phuang phéip tuvén PN phai
bang nhau:

Vi COR,, =V, Cco80

v, COS0,, W, COSQ
hay: v, = M= LM B

COsQL COs

trong d6 « la gée gida phép tuyén chung PN va phuong tinh tién clia cdn, tic 1a géc 4p Iuc;
theo dfiu bai:

a=90"-8§
o =907 - 707 = 20

C
i [ v
P {
vr o,
o r {
P o o A
S Cpg

Hinh 11.5
Mit khic, trén hinh vé ta ¢é:

Ty €OS Ty = T,

o,
Vay: v, =—L = @1, = const.
cosc
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Quy luat chuy®n dong ¢la cin 12 tinh tién déu néu cam quay déu.

Thay ih€ khép cao M bing khau 3 (trén Winh 11.5 v& nét dit) véi hat khép thip M
(khiép truot, vi bign dang ddy cfin Ta dudug thang) vi N (khdp quay, vi tim cong «lia bién
dang cam than khai nim trén vong e si). & cd co cliu thay (h& 1odn khap thap ANMC
Bing cich vé hoa 46 vin t6c quen thude, ¢o duoe:

v

Py .
Vo=V -
Cos oL
uy, T,
\-'] _—_— = (J.!]I"I = const.
[MERES

Két qua hoan toan phi hop.

Trong thite 1€ day 13 co ciiu banh rang than Khai an khép vai thanh rang thang, dung dé
bign chuyén déng quay déu thinh chuyén dong tinh ti€n déu. Trong do bianh rang than khai
cé ban kinh vong chin r = AP (vong niy UEp tuvén vai dudsng trung binh cba thauh rang
CP), bin kinh vong co si 1, {vong ndy 1iép luyén vai dudng phap tuyén chung PN), ma
I, =T coso, vdi o la gée dp fuc, ddng thii 3 gée dinh ring, thuding ldy o = 20",

Bai tap cho dap s6

263, Vai cdce dir kién cha bai 258 va néu déu cén duge lap mét con lan ¢4 ban kinh r, = 10
pun. Tinh hanh trinh 8 v géc dp lue o tai cdc thai diém @ = 0°, 90" va 180" Hily so sdnh uu
phirce diégm véi co ciiu cam & bai 258

264, Vi cdc dit kién nhu O bai 203
1. Tim quy lu@ bién thién cha géc dp lue o theo goc quay clia cam: o = o{). Tinh cice
. . . o . - - 2 M - -

cuctri o], v Tal . vicde vite D - Py Ong Vi cic cye tri do.
2. Tim quy luat chuyén vi clia cdn dudi dang biéu thic s = s(p) va 1ap dé thi chuyén vi

s(@) {(chon: s = AB - (a+ 1) = AB - 2a).

265, Tir nhitng két qua tim duge & cdc bai 258 vA 263.rit ra duge nhimg két ludn téng quit
gi vé cam cén dily nhon vi cam cfn ddy lan.

266.Cho co cu cam quay cin ddy chinh tdm, bdn kinh nho 3
nhit ¢iia cam R, = 15 mm, hanh trinh cia cdn s = 50 son
bign thién theo quy luét nhu & hinh 11.6, cdc goc dinh ky o,

=@, = 7. Hiy xéc dinh tri s6 va quy ludt bicn thién cla vin ‘S:“:a"”m o
(de clta cfin, sau 46 vé bién dang cam.

. By FeT =
267, Vi dit kién cia bai 266, hiy xdc dinh gdc dp lue ldn )
nhit o, cha co cdu bing dé thi s(v). Hinh 11.6

ny

268, Cho cof cau cam quay cén lae nhon vdi chiéu dai cin /= 90 s, khodng céch tam cam
- @m can: fe = 120 men, goe nang ban ddu cla cln 1y, = 30° hanh trinh clla clin g = 307
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: e . dy - o o
Quy luat lén thién vim e cla cin e (@I nhir & hinh 1170 3y xde dinh goc dp lue o
dg

cla ¢os cin khi cainn quay durge mot poc 10 90" xo vidi vi G ban diu

d4
G

i (_\
’

-I. - ——p——

I S

w195 K %3] y

! !

Hinh 11.7

269, Vi di kicn nhu ¢ hinh 11.4, nhung hamh trinh ¢én 14 8 = 60 s, Tim bin kinh nho
nhit R, ca cam.

270. Véuda kién nhwr & hioh 11.4, nhung gée dinh ky di xa cta cam 13 ¢, = n/4.

271. Cho cof cdu cam cin lic déy bang léch
tn nhu & hinh 11.8 trong dé cam 13 mot
dra 1ron I¢eh tim, tdm O, bin kinh r = 20
pun Am sai e =4, = 10 o, khoang céch
tir tam cum A dén tém cin C: £, = 40 hon,
tam sai cda didy cdn ¢, = 1, = 10 pn.

“a. Tinh gée Yc w cda cén.

b. Tinh gde dp lue o & vi i ¢ = 90",

Hinh 11.8
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Chuong 12
CO CAU TAM TicH

Vian dé can chi ¥

I. Co cdu ram tich fa co cdu ¢o khop cao, mé thimh phdn khop dong gém: hai bién
dang Li hai qu¥ riclr cla tdm van t6¢ tie thoi (irén hai mat phang gan lién véi hai khao dang
x&1) trong chuyeén dong twong doi gitta hai khau (hai bién dang) do.

Néu hai khaw déu chuyén dang, ¢d hai tam tich déang; ¢ thé. mot khau o8 dinh (eid).
C feben tieh tinh

2. Viam van tde e thifi. ndi chung, ludn thay dai vi tr khi co cau chuyén dong. nén
yu¥ tich cua nd trén hai khau la cap dudng cong nao do fdn thidng trcer trén nhau, o 1 1am
van 1oc tie thoi P s& ¢6 1 cap tam tich T, T, ngodi ra con 6 tam tich T, (qu¥ tich ciia P,
trén gid 0): dac hiet khi 1 (hoac j) c6 dinh {triing vai gid 0) thi chi ¢ T, (hode T vir T,..

3. Tai thi digm k. di€m PF thuec T, dén tigp xde voi didm P¥ thuoc T tai diém 12}

. N . - . kL. _ - . . " . -
thude T, hodc nguge lal - néu da cd Pt quy ludt chuyén déng cua co cau, cho T, clutyen

deimg nowoe vé thdn dicm k-1, cd l’ik_ thude T, vit (wong g ij thuoc T, Cdch san

nay. cho ta cdch tim (vé) bién dang tam tich T, (P) va T, {P) khi biét T,, (P,). {Irong co cau
banh rang. dé la cdch tim dubmg lin va trong ty, bién dang doi tép khi bigl duéng an khép).

4. Vé mar cau hinh. nhiéu khi (am tich 1a | dudng cong phire tap (thiim chi ra vo cing).
mat khde cdp tam tich phai lan khong truot trén nhau (di 12 dudng don gian: thang, uén.
ellip...) v can c6 du ma sdt (v rong tng 1a lue €p) nén rat khang loi vé mat wuyén lye.
higu sudt. siee bén. kich thude. .. nén trong thue t€ k¥ thudt truyén dong it dung. ngay vé mal
nghign cfu. clng chi han ch€ trong mér $6 ca cau co ban, don gian.

Nhmng vige nghién cliu co cdu 1am tich mot cdch cd hé thong, {ai tuo dédn, e rang e
s ¥ thevdt cho cice co cdu doi tiép da xét & rén - diac biét 1a cdc loai banh rang (dudng lan.
duong an khép. bién dang dai n€p, bién dang sinh... [3]). D6 ciing chinh i muc dich chi
yéu khi nghién ctiu co cdu tam tich.
Bai tap giai san

272. Cho co cdu phan binh hanh ABCD (hinh 12.1) véi kich thude cic khau 1, = 14, =
0.03 m. ki, = Ly, = 0.06 m. Hdy v& ¢o cdu tam tich T, - T, thay thé tuong ing bang quy tich
hinh hoe quen thude va nghiém lai két qua bang phuong phdp chuyén déng nguge. Trén
hink v& chi ra tam tich T, (tuong (g v&i P);) v ncéu ¥ nghla clia T,

Ciing trén hinh v& chi ra cap diém P, thude T,, P, thudc T, (ng véi tam van 1oc i thai
P
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Giai

33 di goi co cdu 1a phan binh hanh boi thanh truyén BC khong song song ma cit phia
trong AC (nén m, nguge chiéy ;).

Hinh 12,1

. Hay v€ co cdu & | vi iri nae do. thi du vi trf k=3 ciia AB (nél duit trén hinh 12.1).
thanh truyén BC cat gid AD tai P, luon luén c6 the chitng minh duge: “tong khoang cich
tr P, dén A va B (C va D) 1a khéng déi™:

PhA+ PiB=PSC+ PR D = const.

Nén quy tich Pf; trén mat phang gan lién véi AB (CD) 1a cap Ellip (nér dat treén hinh

12.1). Pé cling chinh L& cdp tam tich T, (T,) cAn tim & vitri k = 3.

2. Tu nghiém lai két qud v& cap tam tich dé bang phuong phip chuyén déng nguoc,
chia chu ki chuyén dong cia co cdu lam (2 vitri(k =0, 1.2........ 12). do tam tich vé ra la
Ellip d&1 xing nén chi can 4 vi tri ddu k = 1. 2, 3. 4 dng véi:

- Tay quay AB: AB', AB>, AB', AR, ..
- Thanh truyén BC: B'C'. B*CY, B'(”", B'C*. ..
- Tay quay CD: C'D, C°D, C'D. CD,...
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- Thanh truyén BC: B'C', B3, B'CY, B'C?
- Tay quay CD: C'D. C'D, C'D. CND

e ,. = . .- 2 3 4 - . : s - .
- Tam van 16c tic thai: Py, Pl By, Pﬁ_\ ... {trén hinh chi ght vij tri P]'g ). tip hap céc

giao diém thanh truyén BC vi gid AD chinh 14 sd@m tich it T, khi xét chuyén dong twong
d61 giffa khau 1 (AB) va khau 3 (CD).

Nhir cdc diém P,‘}, thude T, ta v& duge cdc tam tich T, va T,

Tir P/;quay cung 1am A ban kinh APy mét gée @, ngiror chiéu quay khau 1, c6 diém

P! tuong tr 6 digm Py . Tip tuc lap lai véi P3. PL. PY.c P7. 1y, PP, PPy
Noéi ¢ic digim P]k { Pj]‘ ) otaco 1 bien dang tam tich. T, {T;). 14 hai tam tich phai v& (sau

khi lay do1 ximg qua 2 ban truc cha timg EHip). T, va T; 1 hai tdm tich dong, it nhién,
chung lan khong ot trén nhau va ¢d thé thay thé cho co cau phén binh hanh cho trude vé
mat dong hoc (quy ludt chuyén déng cia co cau duge dam buo).

3. Diém P2, (tam van ¢ tie thai clia khau 2 - BC - d6i véi gid 0-AD) la giac diém
cua khau | v khau 3 kéo dal. ciing chinh la P[';‘ (cdn nhic lai: chi s6 ten 1 vi tri: 3). Con
diém P tuong img duoe xdc dinh tir phuong phdp chuyén dong nguge: cho khau 1 (3) quay
Mot go¢ - @ (-5). Toan bo tam tich T,. T, - tham khao bai tap 277.

273, (ho lvoe dé co cdu ma sdt
try hanh tinh - noi tiép hinh
12.2: banh nho 1 ¢6 tam B bin
kinh r; = 20 mm, quay quanh
A vi lan khong truot véi banh
lan 2 tam C bdn kinh r, = 40
mun. true banh 2 tnh tién trén
phueng AC.

I."Tim van tée nie thai P,
vil chi rd tam tich T, T..

2. Tim co cau toan khép
thap thay thé co cau ma sdt da
cho.

siai

I. Phip tuyén vong wudn
lan di qua tam, nén ndi dai hai
tam B vi C duge diém tiép xtic
clia 2 banh ma sat P. chinh 14
tam van 16¢ tic thii trong chuyén dong tuong d8i cha hai khau 1 va 2. Vi lan khong trugt,
nén cling 13 2 tam tich dong T,. T, (hinh 12.2).

Hinh 12.2
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2. D¢ tim co cdu toan khop thap thay thé co cdu ma st dd cho, ta thay the khép cao P,,
bang I khaw va 2 khép quay dit tai 2 1am B va € cda 2 vong lan co cidu ma sdt. ngoai ra.
banh 16n co truc tnh tign trén phuong AC duge thay the bang con trugt 3. Ta ¢d co cdu tay
quay con trugt can {do AB = BC = 20 mm) toan khép thap thay thé co ciu ma sdr. (Day Ii
bai todn ngugc vdi bal todn thudn: che co ciu tay quay con trugt can. tim P, vi ¢ap tam tich
T,. T, réi tim co ciu thay thé: cing nén chii thich thém - vé nguyén 1y ¢au tric co ciu -
trong cd cdu na sdt: khdp P, lan khong trigt nén 1a khdp loai 3, con truc quay ciia banh ina
st 2 vira quay vira nh ti€n trén phuong AC La khdp loai 4: néu nghiém lai bang cang thire
tinh béc tr do co cau phang s& dugce cling mot k&t qua cho 2 co cdu va Py, clia co cdil ma sdt
déng vai 1ro P cua ¢o cau quay con truot can - mot y trong bai thi Olympic nam 2007).

274. Cho luge do co cdu cu lit can ABC (kich thude tay quay | bang khoang cdch tam quay
trén gid 0t 1y = Iy = 0.025 m). Hay tim cap tam tich T,, T, trong chuyén déng tvong doi

cua con frugr 2 véi gid 0 va oo cdu thay thé cho haj co cdu cu lit va tam tich.

Giai

Hinh 12.3

1) Tir k€t qua bai 92. thay Py, tuén nhin CP,; = const dusi 1 géc vudng. vay quy tich
Py, 12 vOng tam A, bin kinh AB = AC = AP,, = AP,,. vi Py, luon doi ximg v&i B qua tam A,

D& rim timg diém P3;" bang phuong phdp chuyén dong nguoc, thi du thai diém dang xét 1a

vitri k - 1 =2, thi tai thai diém sau 46 k = 3, khau 2 quay theo khau 3 mot géc -, roi tinh
ti€n trén 3 dén B° va 14y d6i ximg qua tam A 1a Py, D6 12 vél clia Py, trén mat phing ¢ dinh
ciing 1a P, trén gid O hay tam tich finh T, (khi xét Py},
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Khau 2 chuyén dong ¢é tam tich dong T, - vé1 clia P, trén khau 2 - luon cach R mot
khoing BP,, = 2AB = 2AC = 2ZAP,, & 1a vong tam B ban kinh BP,. = 2AB. Ciing bang
phuong phdp chuyén dong nguoc: vi tri can tim P, (Py, trén 2) Tak - | = 2. thi tai thoi diém
sau d6 k = 3, khau 2 quay theo khau 3 mét géc -¢,. réi tinh tién rén 3 dén B va lay doi
Xing qua tam A. c6 P, D6 [ vét coa Py, trén mar phiing gan véi khau 2 (cing la P, trén
khau 2). Cudi cimg ldy B” lam tam. B°P,, lam bén kinh quay cung tron, duge vi i cia tam
tich dong I (nét dut rén hinh 12.3).

Vay co cdu cu lit can. khi xét P, duoc thay the bang tam tich déng T, lan khong truor
v6i tam tich tinh T, 6 khau dong 14 1. khép cao P.,. nhimg budc lan khong truot. 12 khép
loai 5: nén bac wr do cling la | (W =3.1 - 2.1, giéng bac ur do clia co cau cu Iin).

2. Néu thay the khép cao I, bang | khau va 2 khép quay dat tai hai tam cong cua
thanh phdn khép dong 1d A (061 cdn 1 v6i gid 0 1a banh ring nho ¢6 dinh) va B (néi can AB
vo1 banh rang 2 chuyén dong). ta 6 co cdu binh rang himh tinh thay the cho 2 co cau trén.
trong d6 cap tam tich T, T, la cap vong lan cta 2 banh rang.

275. Cho 3 tam tich, 1an luot lan khéng truot twong d6i v6i nhau:

Ti/Te. T/ T T)/Tx trong d6 Ty la dudng thang. can T,. T, 12 vdng tron ngoai 1eép (noéi
tép), tiép di¢m chung la P. '

L. Tira mot vai cap di€m twong dmg cua cap tam tich T, (T;) Jan khong trugt véi Ty (T.),

2. Néu bién dang doi tiép By (thude Ty 12 dudng thing nghiéng vdi phuong tinh tién
déu cuia T, 1a 30" Thin bién dang doi ting B, (thuoc T} B, (thuée T,).

3. Trong thuce te k¥ thuat ché tao mdy. van dé néu trén i co s Iy thuy¢t cua cong nghé
g1? Néu van tat nguyén Iy clia cong nghé dé va khai nién vé dudng an khap,

Giai:

Ba tam tich lan khong truot, nén ti€p diém chung 12 tam van t6¢ tic thdi cua ¢4 3 khau.

khi xét chuyén dong tuong dsi timg cap (hinh 12.4):
Vs =V, =V,

I Trude het cho tam tich Ty tinh tiéh déu sang trdi. trong img tam tich T, lan khéng
trugt theo chigu kim déng hé. s& 6 cap didm tuong tmg -1, 2-2, 3-3,... khi xét cap tam
tich T/T, (trén hinh v& 12.4. v& 1, = 45 mm, 1, = 60 mm. thi day cung chin géc 60" bang
bdn kinh r,. moi gée quay cia T,: gée (0-1), géc (1-2), géc (2-3). (gdc (3-4)... 1a 6074 =

nd,

15" img vdi mdi doan tinh tien cia T, 1a = 12 mm).

J.

Véi cap diém trén TyT-. cling lam tuong tu. nhung ban kinh r, = 60 mm, nén méi géc
quay ctia T, chi la 45"/4 = 11°15” (trén hinh 12.4 thé hién phia trdi P bang nét dit).

2. Day la bai to@n fim bién dang d6i tng B, khi biét cap tam tich TyT, va bién dang B,
la dudng thang o6 phdp tuyén nghiéng véi T, mot géc o = 30 tai timg vi tri k cta P8 1a ke

phdp tuyén. cdc phdp tuyén duoc ké tit T, - tat nhién song song vl nhau vi B, 14 dudmg
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thang. Can tim diém B} & vi tri k = 2; trén T, ting vdi gdc quay cia T, 1a 30", ¢6 phdp wyén
I’S2 Bé (thude T,. By), cdn phédp tuyén Pf Bf {thudc T,. B, cdn tim} vita tao ra véi tiép tuyén
cua T, rai dé 1 gée a = 30" lai ¢é do dai:

P; By = P} B} =PK’

{(v&t PK* 1a phdp tuyén chung cia cap bién dang dai tiép BB, khi ti€p xdc tai P); cdc vi trf
khic, ciing 1am trong t, réi noi cde digm B‘," ta durge bién dang dét tiép B, cin tim. Bién
dang B, ¢& tinh chat [4 phdp tuyén cla bién dang tai bat ki thoi diém nao ciing Ia 1i€p tuyén
clia vong trdn 6 bdn kinh r,, = r,cose = const; nén 1a dudng than khai cua vong tron ¢6 bin
kinh 1, (con goi Ia tdc bé - thec hinh hoc gidi tich da hoc “mét dudng cong phing. ¢6 hinh
bao cha phép tuyén dudng cong ay 1a mdt vong tron. goi 12 dudng than khai’™).

Hinh 12.4

Cling phuong phdp vé dy, hoac suy luan tir hinh gidi tich vira néu, cho cap T/T, sé ¢6
cip B./B; va tat nhién cho cap T\/T, $& ¢d cap B,/B,.
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3. Lién hé v&i co cau bianh rang than khai di hoc, ta thay:
- Cap tam rich 1a cap vong lan.

- Cap bién dang d6i ti€p la cip banh rang than khai - thanh rang: cap bdnh rang than
khai no1 - ngoai 1ép.

B, trong ché rao bdnh rang con goi la bién dang sinh. co sd cita viéc ché tao banh rang
than khai bing dao thanh rang hodc dac phay vit. Mat khdc trong cap B /B, - mot trong hai
binh rang c6 thé la dao dé€ cit banh rang déi hop (dac biét thuan lgi khi ché tao banh rang -
rang trong - noi 1iép), mién lia dao cé chuyén dong, sitc bén, gée cat, gée thoat phoi... phi
hap.

- Ngodi ra trong cdc cap bién dang d&i tiép trén cing nhu trong thue t€ ki thuat ché tao
- 5T dung bé truyén banh rang than khai, khi ti€p xtic - an khdp - chi & wén dudng thang
N,N. - nén dudmg N, N. duge goi 12 dudmg an khép.

276. Sau khi nghién ciu k§ hai hinh v& tac bién dang xycléit, épyxycloit va
hypoxycioit (trang 251 phan phu Jue) hiy:

]. Néu nguyén 1¥ hinh thanh va bang mét kich thude, ty 1€ hop 1y: v& not bién dang
xycloit phia dudi T,. Ghi ré: bién dang sinh, tam tich tinh, tdm tich dong. Gidi thich xem tai
$40 cON goi épyxycloit 13 xycloit din, hypoxyclait 1a xycldit co.

2. Cho trude luge dé co cau bom root (hinh nho trong 12.5). chi rd timg phan bién
dang.

Fiai
1. Nguyén ly hinh thanh (cich v&, tao bién dang) 3 loai dudng trén 1a:

- Vong tron Ty, tam Oy, lan khong truot trén duding thang T, (¢ dinh), mot diém wén
vong (bat ddu tir P, 1, 2, 3...} v& nén dudng xycloit,

- Ciing vong tron 4y, lan khéng trugt trén (ngoai) vong T, (¢d dinh), mot diém trén
vong (cling bat ddu tir P, 1, 2, 3... ciing chiéu kim déng hd) v& nén dudng epyxycldir.
Khoang cdch tuong tng trén xycloit va épyxycloit duge dén kéo dan dai ra - nén geoi la
épyxycldit dan.

- Nguge lai, néu lan phia dudi (trong) cling chiéu kim déng hd, cé hypdxycloit hay
Xycidit co.

Con viéc vE nét phin xycloit phia dudi duong T, duge lap lai wrong nr hinh 12,5, nét
dit - kich thude Ts = 15 mm, r, = 60 mm, mébi dudng, v& 3 diém 1. 2, 3 tuong img 3 doan

. . e 5 My
bing nhau trén T, bing

L va 3 géc bang nhau % (tham khao bai 199). Cic vong Ty, va

T, dugce goi la tam tich dong (ciing L& tam tich sinh) con T, va T, 1a tAm tich tinh. Bién dang
sinh 1a | diém trén T,
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Hinh 12.5

2. Luge dd co cdu bom root (hinh 12.5) dung cip bdnh rang bién dang d&i tép la
xycloit dan - co, moi banh rang ¢6 2 rang. mdi rang duoc hinh thanh biing cdch vé déi xing
qua Irye Ox. roi d6i ximg qua truc Oy duoc 2 rang (d€ dé ché o, thirc 1€ con vé gan diing
bang cung trén).

Bai tap cho dap so
277. Gia thiét nhu bai 272, nhumg phai vé co cdu tam tich T/T, Gng v&i tdm van tac tic thdi
P, va cho nhan xét ddng quan tam.

278. Cho luge d6 co cal tay quay con truet can: [, = /.= 0.02 m. Tim tam van toc e thiv
P, va cu cau tam tich T>/T, thay thé (hinh 12.6).

279. Gidi bai 274, nhung véi chuyén dong tong dsi cila tay quay 1 véi culit 3.

280. Cho luge d6 co cdu tinh sin (hinh 2.22). Tim tam van t6¢ tic thoi P, vit ca cdu tam tich
thay the¢ T /T,. Trén hinh. chi ra tam tich tinh T, trong trdng hop nay.
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Chuong 13

MOT sO BAI TAP ON TAP TONG HOP

Vian dé can chi ¥

1. Nhitng phin trén buo gdm cic bii 1ap thude timg chuong, muc trong pham vi gido
trinh. Chuong ndy nhim muc dich yéu cdu on tap, rén luyén phuong phip suy ludn, s dung
nhitng kién thic coa chuong iy gial quyét nhimg bad toin ctu cde chuong khie, i d6 thay
mdi quan hé hitu co gitta cde phin trong gido trinh.

Mat khie, mét 58 khai niém ed ban nhung khé hon {thuding in chit nhé trong cac eido
trinh Iy thuyét) eling duge dé cép 161 trong mot s¢ bai cia chuong nay.

Vi th¢ muon lam cde bai tap nay, cdn phai hoc xong phan 1y thuyét cba gido trinh (o
xem cdc phan chir nho) dé cé cdch gidi tdng hop, ngan gon nhung siu séc hon.

2. C6 1hé st dung céc bai tap nly cho hoc sinh gioi nguyén 1y mdy, hoac dé kiém tra
hoac thi.
Bai tap gidi san
281. Cho co ¢iu sdu khau (hinh 13.1) vai kich thude cic khau e = 21,5 =27, = 02 e, Iy
=l =01 NG ni; A, D, B thing hang; S, & giita khau 2.

L. Phan tich c&u tao va tinh bic wr do ¢la cd ciu, vé co cdu tng vai vi tri ¢, = 90"

2. Cho o, = 10 s v& hoa dé van tac va gia téc clia co ciu, tinh o, vi @,. Hiy tim diém
F,néubiét v, =v_ ?Litucodiém N, wE. md v, =v, khong? Giai thich.

3. Cho momen qudn tinh ctia khau 4: J, = 0,1 kg.an' v cde ngoai luc: M, =35 Nm
{cling chidu véi @), P, = 100 N (hudng tix E 1 D).

Tinh ¢ic dai lugng thay the vé khau din 172

Gidi
1. 56 khau dong cla oo ¢du 12 5, s6 khop loai 5 14 p; = 7 (chd ¥ 13 tai C chi v& fuge do
khép quay, nhung ¢6 ba khau 2, 3, 4; theo dinh nghia: khép déng Ia chd ndi dong gida hai
khau, phii ¢6 hai khép); nén theo céng thic tinh bac (v do cla co cdu phing, ta cé:
W=3.5-2.7=1.
Co nghia 1a phai cho trude mot thong s6 mé xdc dinh duge vi tri cla co ciu. D6 la

thong s6 vi tri ¢ha khau dan @, = 90" da cho, ta v& luge db co cdu (hinh 13.1a). vdi ty 18
xich:



T Ol

AB 25 mm

M, = =0,004 [minun] .

Theo nguyén 1y hinh thimh: ¢ cdu bao gém khiu dan | v hai nhom loaj 3 (2 Mivi(4,5)

8 2 S, e [

e’ op'
g Q
nc B, b
b /
c) s

Hinh 13,1

- V& hoa dé van t6c (hinh 13.1b) v hoa dé gia t6c thinh 13.1¢) Man luot theo céch
vicl; phdn tich, gidi va vé cdc phuong trinh vecto vin téc, gin 16¢ sau:

Vo = Vg oF Vep Y, = V. o+ v
1D wl, LCB  JDE LEC
(D 1ARB (1 (1 (2) {H
80+ ac = ag + oAl + ae , 4, =a. + ;. + a).

@il LCD 0if, wlfy, LCR /DE

W) fee LEC
C—B (1} B—=A C-B (1) (1}

(2) E—-C (1

Chu ¥ 16i kich thude vi vi tri dac biét cla co ciu. qua ¢idc quan hé tinh todn, hinh hoc
clin cie veetd vin tée, gia téic quy vé van tac, gia 3¢ cha mot diém trén khau dm} hoae van
t8¢ 06c chia khau dén, 1a va vi xdc dink mon Ld(.h chinh xdc ket qud dong hoc co cidu. That
valy theo dau ba, phai tinh . vi o,
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. Vo - \.l 1 » - P A N b iy - b ~ -
Vi, = =2 viv o, = md vy, = v (rén hoa d6 van tac hinh 13,185 13 tri & cic
[SF] L

veeld po = co v fey, = e (theo ddu bitid, nén: @, = o,

Mat khile cde vecta dy lui la dudng chéo ¢l hinh vudng canh i vecto VAN 18c vy, (trén
hou dé van 1oc inh 13.1b) 1a veets pb), nén ta ¢6:

L et
w, = =, (ciing chiéu),
].-\“JE
vii w, = -0, (nguge chidu).

bé tim diém F, trén khin 4 khi cho trude ¥, = V., (trén hoa d& van 10c & aiits e,
theo nguyén 1y dong dang thuan) ta dya vio bii todn nguce clia nguyén ly déng dang thuan:
khi di biet hai diém {C va E) uén mot khau (4) thi diém thu ba (F,) ciing trén khaug do (4}
tim dugc bang cdch v& dong dang thuan cda hai tam gidc : Acef, (th¢ hien chim cham trén
hoa do van t6c & hinh 13.1b) déng dang vdi tam gidc ACEF, (ciling dugce thé hién cham
chdm wén hoa dd cu cdu hinh 13.1a) boi cdc canh tuong img thang poc

Ve ¥rg Ver,
()] :-—E(-'—: - =

EC / rF, lc E,

—

Khong thé ¢6 diém N, = E, mav, =ve hdi v =v, (vi khau 5 va khau 4 néi véi nhau
bang khdp quay E), ¢6 nghiu [a trén khau 4 ¢6 hai diém khic nhau ma van t6c lai nhu nhau
¥y, =¥y thi khau nay phai tinh tién, rdi véi gid thiét ciia bai da cho.

3. Momen thay th¢ cde ngoai luc vé khau din 1 dugce tinh tir hidu thiie -

— = O -y
I.=3 k
RI‘: = Mk — 4 Pk K
K ®, ,
Irong bai todn cu thé:

rEs

I‘EI
-
|

o,

=

™
Theo hoa 46 van tée va ket qua tlr 3): o, = -, ta cé:
2v
M, =-M, -P —%
o,
M. =-5-100.2 01=-25 N.m.

Daw trir chitng 16 chidu M, nguge chidu o,

Mémen quin tinh thay the ¢l ¢ cdu tinh tir bidu theie:

v \12 P
T w,
=3 |m, S‘J +, —“J

L 0, oy
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Trong bii todn cu thé

q

.
l:.l.lﬁt)
S Loy

Theo ket guii gua tir 3:
w o =-og J=1. =01 ke,
282, Co ciu sin ABC (cdc khau 4, 5, 6) duoe din dong tir he bdnh ring (cde khau 1,2 - 273,

4y & hinh 13.2b, dong co gdn truc 1Ep viio banh ring | quay theo chiéu kim dong héd v van
10c 764,34 vgipl = const,

1. Phin tich cau fao va tinh bic ty do cla toan co ciu.

2. Tinh @, clu ¢ cfu sin, néu 88 rang cta cde bdnh rang 1a: 7, = 20, Z. =60, 7/, =
20, Z, =60,

3. X4c dinh van tdc, gia t6e diém C biing mot phuong phép vi nghiém lai két qud bang
phuong phap thi hai, khi cho kich thude 7,5, = 0,1 N2om (Bx LAC) & vi tri ¢, = 45°.

4. Khau 6 ¢6 khai lugng my = 10 kg tap trung tai C, chiu lye Py = 125 N (hudmg wr C
téi A). Hiy tinh monmen can bang trén khau 4 bang mot phuong phidp vi nghiém lai két qua
bing phuong phép thif hat. '

Grieid.
1. Co céiu phing hon hgp, bao gom:

a) Hé banh rang hanh tinh (Z, ¢6 dinh) gém hai cip bénh rang an khdp (1-2 vi 2°-3) v chn
4 mang bénh rang 2 - 2" quay quanh tdm A, , (hinh chi¢u canh, hinh 13.2a).
b) Cén 4 déng thiv 12 tay quay AB clia co cau sin (hinh chiu ding, hinh 13.2b). S6 khéu
dong trén toan co cdu 1a n = 5, 56 khdp loai thp (4 khép quay, 2 khdp tinh ticn) cling 12
khdp loai 5: ps = 6 va 56 khdp loai cao (chd an khdp cta hai cap bdnh ring) cling la khép
logi 4: p, = 2. Bac wr do cita co cdu la:

W=35-2.6-1.2=1

2. Tir quan hé vin 16¢ goc cdc khau trong heé vi sai

TR CRL T
"0, -0, 7, Z,

Theo ddu bai thi w, =0, nén:

w, 60 . 60
——+1:: — =
@, 20,20
. i 4 3:
Viay w, 2_Q_I:_M'};_i:_10 57!
bt 30 .8

Déu trir chimg 0 o, nguge chidu @,
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a) H& banh réng

$ O\ p

— m
C) ¥ oow,=0033

mmsec
7P’
b-‘
- m
g ) a: ;=033 |:—-E~} e} D4 thi déng hor oo cau sin
mmsec

Hinh 13.2

3. Xéc dink vén 8¢, gia 16c diém C bing phuang phap hoa dé vecto (hinh 13.2¢, d)
theo cdch viét, phin tich va gidi, v& cidc phuong trinh vecto van téc va gia 16¢ sau:

Ve =V¥5 =¥y ¥ V¥n
HCx wydy LCx
{1) 1 AT (1Y

Qe =4d; =8, vy,
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HCx w0, 1Cx
() B> A (1}

Chi y 161 v tril va kich thude dac bigl cli co edu vt hoa d6 van 16¢, i 10, suy ra v,
var ag [ canh cda hinh vaong 6 dudmy chéo [a vy, viing,,

5 3 .
Ve = wa_ =, -f,\lﬁ.\;—_ =10.0,0.42 ‘,)—" =1 [mis] (nsdng sang Irii)
2 L N2 2 : ,
Vit de =ay -\g—_ =4, % =10°.0,1.v2. %m =10 [afs” | (hudng sang trii).

Co the nghiém lai k¢t qua van (8c, gia t8¢ trén bing phuong phap gidt tich: vi khau 6
chuyén dang tinh ti¢n, nén hanh trinh cia C tat vi tri dang xét duoe tinh 1a:

S = A, =1, .conq, (hudng sang phai).
. . dep
Vi ve =8 =-1 _ .sing, —*
y C C AR ('pv dt
: - . do, 3
Vil 4. =8 =~fcos0,. ek

Theo dau bad vi tir k&t qua cau 2), thay cde tri 5§ cla /,, = 0,142 W, g, = 457,

dep, . 3
—‘D—“———(:)4 =10y ' vio, ta cd:
clt

2 . .
Ve = -—U,LJE-—{—.](_) =-1 mis (hudng sang trdi},

vl a. =-0,1 2. 5 107 = ~10 mifs” {huong sang trdi).

Ddu trir ching 10 vén (8¢ v va gia t6c a. nguoe chidu véi hanh thinh s, (hinh [3.2¢)
bicu dién hanh trinh $(@,), ve(,) Vi ac(@,) trong mot chu k¥ chuyén dong clia co cdu; tai vi
i @, = 45" ¢6 cdc gia trj cdn xdc dinh. K& qua phit hop.

4. Mémen can bang trén khau 4 duge tinh bing phuong phép phén tich ap lue di biét,
nhung cfn chii § rang trong cic nhém tinh dinh gém hai khau 5 va 6 tdch ra, ngoai luc P, =
106 N da cho, cdn trong lugng G, = m.g (véi g la gia téc trong trudng, 14y gin diung 1a
10 mis?), Gy= 100 N hudng thing ding theo phuong Bx vi lye quin tinh Py = mpae =
-10. 10 = -100 N hudng sang phdi can bang véi Py Vi vy dé dang suy ra (ma khéng cédn
v&) hou dé Iue [a Kinh vudng canh 100 N, véi két qua:

Ni=-G, va N, =0 vy M, =/, N =0
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Thin vay, néu nghiém lai két qua bang phuong phap di chuyvén kha di dudi dang cong
sudt di bigi, thi cong sudl cia G, khong ed. cong suill cda P, vt P, ¢an bing nhau, vay:
(1 vy M, = (Ha ket qua phi hap.

283, Mot manh cam ab duge gan o diu midt coa mdt true va Fie qua lai lién we quanh duimg
1am cda truc, géc lic ¢ = 91" (hinh 13.3).

I. Hay xdc dinh bién dang ab cia cam. d¢ dan dong mot cin diy  nhon  theo guy
L, ds - T . \ s s
luat -— = const (s la dich chuyén cta can, g 1a gde quay elie cam) vai hiznh inh s = h ¢ho
dop
trude theo phuang vuong goc v e guay cta cam,

2. Véi quy ludt truyen dong di cho v vaéi bién dung cam vt fim dugce & trén, ¢d the
thay cén ddy bing bdi cin diy nhon hoac cin diy ¢6 con lan duoc khong? Tai sao?

3. Ciing v bién dang cam dy, nhung thay cin day bai cin 1ac €6 true quay song song
Y o s . R e . dy e
vt truc cam, g6c lac y = ¢f3 va quy ludl truyén dong To =const (y - chuyén vi cua ¢iin
@

lac). Hiy xdc dinh bién dang cta diu cdn.
Gidt.

1. Trong trudng hop téng qudl, ¢6 (hé dat phuong tinh tign cta cdn cich thm cam (),
mot doan OP = ryxde dinh {thit ra gia thiét niy la khong cdn thigt ddi véi cam cdn day
bang). Mat khdc, theo diu bai. quy luit chuyén dong clia cin i
ds/dr v

ds
2 = const hay =— =const .
dp dep/dt ®

trong dé v 14 van (8¢ cua cin; @ 14 van tée gde enla cam.
Bicu thie mén chifng 6 P la 1am van téc (e thin gilta cam viv can (hinh 13.3), doéng
thasi ciing 1a tép didm cua phuong tinh Gén cla cdn v bdn kinh cia cant:
v
L, =— ={onst,

i

Do d6 qud triinh chuyén dong gifta ¢dn v cam Ja qud trinh lan khong truot gilra
phuong tinh lién caa dau cén (dudmg lan £,) va vong bdn kinh 1, = const cla cam {vong lan
L,). Trong qud trinh lan khong trugt dy, moi diém K, trén dudng lan (trong truding hop diu
bai la diém 1i€p xdc gita bién dang B, cta cdn bhang va bién dang B, cha cam) s& v& ra
dudmg than khai - chinh & bién dang B, ca cam ¢dn tim.

Cich vé cu thé xem hinh 13.3 vi tham khao | 1]. Do tinh chit chia dudmg than Khai, ing
vdi hanh trinh s = h cida can, s& tim duoce bian kinh vong co sé cba bién dang than khai:

ca=22
niv ) Zh
hay ——=h vd  =—.
2 T
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Hinh 13.3
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2. Véi quy ludt truyén deng di cho ds =const va bién dang cam vira tm duge 13
dip

dutmg than khai, ci the thay the cdn diy bing bien dang B, bang cin diy nhon léch tam
bicn dang la diém K, v6i khodng lech tam ¢ = r, vk phuonyg tinh 1i¢n cha can khong doi. tiep
tuy¢n véi vong ban kinh 1. dong thai 12 phip tuyén cia than khai. Ciing ¢d thé thay the cén
nhon bang edn lan mia 1am con tan - 180 nhién vin & wén phuong tinh tin cla coa cin. Sa di
hai bicn dang niy dam bao diéu kién ddu bai vi cic phip tyén tai diém tiep xic bit ki uon
khong doi vi cit phuong tinh tien cda can & diém P ¢6 dinh,

3. N€u thay cin day biing cén lic ¢6 truc quay O, song song voi true cam, goce lic y =
\ s e dy . .
@3 va [udt wruyén dong T const . thi de ding thdy ngay bién dang B, cGa cin phai la
dep
duang than Khai cha vong co sd ¢ bin kinh r,, xdc dinh theo dinh Iy an khap:

r(l" (—j]_l—). w, dlﬂ
— === —— = e =r0nsl .
L OEPF ml d(‘D

Vi goc lac cha cin w = ¢f3 cho trude, ta cé:
r = 3.0,.
Cach ve bien dang B, ¢lia cdn xem hinh 13.3 vi tham khéo [1].

Tém Tui. qua bai niy ta thay duge moi lién quan chat ¢hé giira cde co c&u cam, oo cdu
tam tich va co cdu bénh rang vé dac diém truyén dong ciing nhu phuong phip nghien etu
{(xem | 1)

284. Chuyén dong quay diroe truyén (¥ truc | sung true 4 nhis cap bdnh rang tru rdn bién
dang than khal ¢6 8 ring Z, = 27, va khdp truc ondam gdm ba dia tron dong chal ¢6 ciu
tao doi ximg {(xem luge dé & hinh 13.4): cde dia 2 va 4 ¢6 rinh trugt hudng tam, cd tam
quay (rung véi tam quay cua dia. Mémen qudn tinh déi véi trong tam cdc khau Ia N O PSS
1. Trong luong Khau 3 12 G;. Momen cin trén khau 4 v momen phit dong trén khau | déu
khong doi. Bo qua ma sét tai cdc khép dong. Hay:

I. Tinh cde dai lugng thay the rén khau din 1.

2. Xac dinh xem chuyén déng cia khau din 1 c6 déu khong ? Tai sao 2.

3. Tim bi¢n phdp lam déu chuyén dong, néu chuyén dong el khau déin 1 khong déu.
Grai,

Trude hét hdy nhan xét: cic khau 1, 2, 4 déu ¢6 chuyén déng don gidn gquay quanh
nhiing diém ¢4 dinh O, O,, O,: con khau 3 chuy€n dong song phing: quay theo khau 2 vi 4
lai trugt tvong déi d6i vai ching (xem luge d6 co cau trén hinh'13.4b). VE mat hinh hoc, ¢6
thé thdy ngay quy dao didm S, 13 vong rdén tam 0., bin kinh 38, = 0,042 (S, luon nhin
ddy cung 0,0, ¢ dinh dudi mét gée £0,8,0, = 90" = const); déng thoi la qu¥ tich cla
1am vin 16c wie thai Py, cla diém S,

- . . W, =
Vi, 0S5 Py ma oy =wy; =0, =w/2nén v = 7‘()204 = Cconst .
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1. Tinh ¢dc dai ligng thay the trén khau din 1.

Momen quin tinh thay the cla co cdu tén khau dian 1

2 I W7
] ] (!JL i | \RL \u 1
= Wi .~mk|-(—\-—_: ‘
h-il ! | ! )
oot VL
trong dé: 1, - momen quin tinh cua khau k déi véi trong 1am S,

m,, - Khoi luong Khaw K,
w, oL s . S L1a
— - ly 80 truyln pittu Khau k va khéa 1,
o

|

v - VAD 1o rong tim cla khau k.

Hinh 13.4

Theo ddu bii, cin tinh vy, nhu dd ohan xét & tren.

I G, —
Viy J:.l|+lJ,+—J,+lJJ+ ‘_w—l_o,()f,
4 - 4 u N

208



AEw A UMDY 1 H

trong dé g la gia 18¢ trong trudmg, 0,0, 13 khodng cich giffa truc 2 va true 4, 141 ¢4 déu la
nhitng tri 6 cho trude, xace dinh, khong phu thuse vao vi tri cie khau, nén | = const.

Momen thay (hé clia ¢a ¢du rén khau dén 1

trong do;
M, la.momen phit dong M, trén khau dan [ vd momen can M, trén khau 4 khong
doi, P, Ia luc tdc dong trén cdc khiu. o day 1 trong luong cde khidu, nhung chi co diém
diit S, et Iye G, di déng dong nén v, = v, (xem hinh 13.4b).

0,0
Viy: M=M, +%M4 +m,g ]2 £ cos(G,. v )

trong dd cos((3;.v, ) bi€n o1 trong qud Lrinh co ciu chuyén dang, nén M = const.

2. Do 1) thay: trong hai y€u 16 phu thuéc clia chuyén déng khéu din 1, vin cdn yéu 16
M # const, nén chuyén dong cla khau dan 113 khéng déu, véi hé s6 khong déu & > 0.

3. Muon lam déu chuvén dong cha khau dén 1. 6 the;
a) Thém mémen qudn tinh cia banh da 3, vio co cdu sao cho § = [8] (tham khao (175

b) Them doi tong vao binh | sao cho G, = G, vit lrong tam § doi den S| dé 08, song
song. bang vi ngurge chicu vdi (5S.. Khi dé. nhitng phan bidn déi trong mamen thay (hE <&
riét téu vie

G, vy, cos(G v ) = —Gvg cos(Gy;vg )

That vay: vi =0,08" va vy =0,0,0,, mi o, =20,va 0,5, = 0,5.0,0, nén Vg =Yg,

con hai gée (Gl,vs__ ) v (G,,vg_\) Judn 461 nhau nén cosin che chiing bing nhau (xem hinh
13.4b).

¢} Xoay cho cac truc cUa co cdu ludn luén thang dimg (hy G, va v, [uan thang géc véi nhau
dé cho cos(G,,v',) =0 khi dé nhitng phén bign d&i trong mémen thay the s& ty triét tieu.

Trong hai trudmg hop sau nay hé s& khéang déu: § = (.

Ban doc ¢6 thé nghiém lai bang tinh chil cha dé thi AE(J), xem bai 160

285. Cho co cdu 6 khau (hinh 13.5) v&i kich thude cdc Khaw: £y, = fye = )y = 15,/2 =
0.1 m. C. A, E thing hang; ¢, = 30°, @, = 10 //s va ngoai luc P, = 100 N hudiy 1ir E dén A.
}. Xdc dinh vin t6¢ cdc di€m B. C, D, E va van téc géc céc khau béng:

2. V& hoa dd vecto van 18c.
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b. Cdc tam van toc tie thoi qua da gide anh tam van tde 1dc thén va nghiém lai két qua
V.o,

c. Tir két qua trén, hdy vé dutmyg phan ba van tdc cdc diém trén cde khau.
2. Xdc dinh céc 4p Iuc khdp déng bang:

a. Cich v& hoa dé luc khi tich nhém tinh dinh.

b. Phuong phép phén luc truc tiép.

3. Nghiém lai k€t qua tinh momen can bing trén khau dan 1 bang cdc cich khdc nhau.

42
Aoy

N\
Fhan ife tre idp va phan bi van 16
d
ND
b
1.2 er
A Nos
€ P ¢
N.?a
o) a)
Hoa dé van toc Pa gidc 4nh tAm viin I8¢ tike thai Hoa db luc

Hinh 13.5
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Gici
Corcau ¢d | bac tr do, duge vE trén hinh 13.5a v6i ¥ 1é xich chiéu dai thich hesp.
1. Xic dinh van tde:

a. Lan lugt viet phuong trinh vecto van 16c cho diém C. bang déng dang thuin cé van
tdc diém D, réi van tdc diém E, thé hién trén hoa d6 van téc hinh 13.5b) véi ti 1& xich van
16¢ thich hop. Cha ¥ i kich thude vi tri clia oo cau, ta cé; Vg, = Vi, =0 J,=1001=

I mis, con cde diém khdc: v = v, = v, va V), = \’]-i\/._ = ﬁ mis (chiéu nhu wén hinh
13.6h).

Do vy = vp. ma Iy = Ly nén o, = 0, = 10 s, tuong ciing do: v,- = vy M
fypy=h,nén w, = wm. =19 {/s.

b. B¢ nghiém lai két qua trén bang phuong phip ram van t6c tic thai, cin fim cic @am
van 16¢ nrc thdi can thiét qua da gide anh 1am van 8¢ tic thai hink 13.5¢) (hoac dinh 1y A.
Kennedy - 1886) - d6 chinh 1a P ,. lien hé tir khau 3 sang khau dén 1. ¢ Ve, cling nic la

Vi, 2 tm van (8¢ tirc thii Py, & bt Vp, . cilng tlic Ja vy, va tam van tSc nic thai Py, thi
bai todn vin 16¢ gidl xong.
That vay, tt P,
Vp, = Vp, (= @dap= 01 theo ddt bai),
nhung khau 3 tinh tén, vay:
Yo = Vpy, =V,

Tiép theo, tir P, xdc dinh dugc:

v
®, = ~E

— (theo ddu bai = ®,. nhung nguoc chiéu);
Chan AR

tinh tiép:
Vi = 0. "'l)l’m = “'-"i"',r\n‘/5 (theo dau bai),

nen; V= Vg, \E s

lai ¢6 Py, xdc dinh duoc;

7 = @, {cling chiéu);
tir do tinh ndt:
V) = 0. ”L'Pm = ml!m! (theo dau bai}
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Két qua y hét hoa dé van tac (hinh 13.5b).

¢. D& v& dudng phan b van 16c trén méi khau, chi cdn bist v4n 8¢ hai diém trén khau
da:

- Khau 1: v& vy . noi miit van e véi A:

- Khau 2: v& them v, néi mit vy, = Vga VO mat v, kéo dai duong néi cho gap
dudng thang géc véi DP,,:

- va khau 4: v& thém v, n6i mit v, véi mit v,

Céac dudng noi v& nét ddt trén hinh 13.5a chinh | dudng phan b8 van t6c cdc diém
trén cde khau cila co ciu.

2. Xdc dinh cdc dp luc khép dong;

u. Bang cdch v& hoa d§ luc cho nhém tinh dinh (5. 4), 16i (3., 2) trén hinh 13.5d) véi
chii ¥ la: ¢ thé tinh N, tir viée can bang mémen trén khau 2 véi diém B, hoac tir dinh 1¥ ba
lue can bang phdi déng quy (diém déng quy chinh 1a tam van téc tic thoi P, - ban doc tw
suy ra diém nay qua da gidc 4nh cla tam van t6c tic thoi va hinh 13. 5a).

Két qua la:

2P.3 2.10043 200V3

Nay =2Ngs = 3 = 3 N= 3

co phuong trén khau 4, huéng vé E;

‘f:z.z ERRE

le =2N,,

00— — =200N
3 2

co phucrng nghlcng xuéng thang géc v6i khau 2, con N, ¢6 gid tri bang N,, {huéng lén nhy
N, thang gdc vo1 phuong tinh tiéh ¢ia khau 3 va khau ).

b. Bang cdch phan luc truc tiép:

- Phan P, thanh 2 luc 1an luet huéng nghiéng 1én khau 4 va hudng xuéng gid O thang
g6c véi phuong tinh ién cia khau 5:

P = P3, + Py,
do cén bang luc trén khau 3 va khau 4, s& xdc dinh dugc cic dp luc:

V3

N,y = - Pl (= 200 N)

Va

V3

. N
Nys == P3, (6 gid tri bang —2‘- =100==N),
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Tiép theo. phan N,, = - Ny, ra hai thanh phin dn lugt thang goc véi phirong tinh ten
khau 3 ta1 C va phuong thang gée vai khau 2 tai B {ciing tir dinh 19 3 lyc can bang phat déng
quyl:

Npo= N +Nj
do can biing luc trén khau 3 vi khau 1. s& xdc dinh duoc cic dp luc:

V3

Ny =- NI} (c6 gid tri bang N, = 200T N)
va

N;;=- N7 (c6 gid tri bang 2P, = 200 N)
Két qua ding nhu phirong phap 2.4) trén nhung gon gang dé hiéu hon.
3. C6 thé tinh M, trén khdu din 1 bing ci 3 cdch;
a. Tir hoa dé luc (phdn 2.a) va 2.b)

Mu=-hy Ny =- 28N, =- ==200 =- 10 Nm

(dau trir néi lén M, nguoe chiéu momen N, - titc {3 nguac chidy quay cia kim déng hé).
b. Bang phuong phdp cong suat, i hoa d6 van 16¢ hinh 12.5b):

M, =- 1 Pov,.=-0.1.100 =- 10 N
®

1
{ddu trir chiing 1©© M, nguge chiéu o, - tic 12 nguoc chidu quay cha kim doéng hé).

c. Tir j nghia clia momen thay thé cac ngoai luc vé khau din 1 (trong pham vi bai
todn kkong cho khéi luong cac khdu) can bang vét M., trén khaw din i:

Vo Zpi.vi Mo Py _ 1001
O,y UJ]

Nt =10 Nm
1o rang 14
My=-M=-10Nm

(&R trir chimg 16 M,,, nguoce chiéu o, - e 1a nguge chidu quay coa kim déng hé).

Bai tap che dap so

286. Cho co cdu 6 khau (hinh 13.6) kich thude cic khau: he =l =2p=02m ly=l,=

0.1.4/2 . A, D. E thang hing. Khsi lwomg khau 3 [& m, = S kg tap trung tai S, gifra khau 3:
moémen qudn tinh khau 4 1a Jo, =01 kg . Luc tdc dung dén khau 4 1a P, = 100 N (hudng

213



tir E 131 C) v M, = 10 Nm (nguoce chidu kim dong hé) Khau din | guay déu vai van toe
géc oy, = 105" nguoe chico My, Tai vi trf g, = 90" Hay:

1. V& hoa dé van 16¢ va gia I8¢ clia oo cAu. tim 0, ., w, v nehiem lai ket qua bing
, an 16¢ va gia 5 @, 0 vA nghiem lui ket g g
phuong phip tam van oo sic thét,

2. Tim diérm M, trén khau 2, ndu bigt vy, = 0, vt eling nghiém tai két qua biing phuong
phap tam van 16c 1wic thés.

3. Tinh mémen yuan tinh thay th v mémen thay the cic ngoai lue vé khiu dan 1.

Hinh 13.6
287. Cho ca cdu 6 khéu (hinh 13.7), vdi kich thude cac khau fa fy. = i, = 1, = 0,1 m. Khau
5 ¢6 khoi lugng m, = 5 kg tap trung tai D, mémen quin tinh khau 3 |3 I;, =001 kgm?.

Khau din | quay déu vdi van t6c géec @, = 10 57, Tai vi trf @, = 30", hay:

1. V& hoa d6 vén to¢ va gia t6c ¢lia ¢¢ ¢iu, 1im vin t6¢ géc ©,, ©, vl nghiém lai két
gud bang phuong phdp tam van 16c e this,

2. Tinh cdc lye quén tinh trong co ¢du, néu cé.

3. Tinh mémen can bang trén khau dén 1 hing mot phuong phap vi nghiém lai két qua
biing phuong phép thit hai, néu P, = 100 N (huéng tir D tdi C).

L]
Hinh 13.7 5

288. Cho ¢ banh rang (hinh 13.8) véi s6 rang cdc banh rang A Z, = 7, = Z, = 20, Z,. =14,
Zy =40, Z, =30, Z. =120

1. Phén tich c8u tao cla hé (hé gi, tinh bac v do). N¢u khong cho 56 rang Z,, hiy néu
diéu kién vasuy ra 7,
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2. Tinh van tde pde cda chn C, binh

rang 2 v banh rang 5. T ket qua tinh ra, licu 25-(\
¢6 thé thay déi ciu tao cha hé biing cdch néi 2
cung bdanh rdng 4 vao binh rang 5 (v& nét i e
trén hinh 13.8), duge khong? Cho hidt ién cia
hé nay. —_
3. Cho momen tae dung trén binh ring
2vicin Cla M, = M, = 20 N mr (cling chiéu + Y
vdi w,). Hay tinh mémen thay the cdc ngoai M, —
luc vé cdc bianh rang 1. T 1 5
289, Cho co ciu culit nha ¢ hinh 13.9, cic 3
chidu diti /,, = 1., , g6¢ ZBAR = o # 0. LT ém
1. Tinh bic tu do va xép loai co céu. el C, """ A=
o o un 7 77 T T ==
2. Ty s0 truyén i, va iy ¢6 nhu nhau M. ¥
khong ?. Tai sao ? Z“
3. Véi nhiing diéu kién hinh hoc ndo thi f Zs
nhiing culit 3 va 3' ¢ thé gin ciing vdi nhau
thanh m6t khau duge 7. Hinh 13.8

Hinh 13.9 Hinh 13.10

290. Co cilu cam cén ddy ddy bang (khau 2 va 3) duoe din dong bang cip bdnh rang try tron
bién dang than khai ¢ 58 rang Z, = Z/2. Cam 2 1a dia tron léch tim, c6 tam sai O,C = c;
ddy cin vuéng gbéc véi phuong tinh 1ién clia cdn (xem hinh 13.10). Trong tdm cua khau 1
cling nhu khau 2 déu tring v6i tdm quay, mémen qudn tinh doi véi trong tam tuong dng 1a
§, vt I,, khéi luong cdn ddy 1am,.

Luc phat déng trén truc 1 vi luc can trén true 2 dée €6 mdmen khong doi, luc diy P
clia 186 xo (dé bio toin khép cao) bigh déi theo quy ludl:
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P=k(c-sy
trong d6 k lahang s3 ty 1€, s, Ja chuyén vi cha cdn, do tif vi trf xa nhél (xem hinh 13. 10y,
Bo qua ma sit, hiy:
[. Xdc dmh quy luat chuyén vi cia cin ddy: s, = s,(,), vdi @, |2 géc quay ciia cam.
2. Tinh cdc dai luong thay the.
3. X€t xem khau 1 chuyen dong coé déu khong? Tai sao?
4. Bign phdp lam déu. néu khau dén | chuyén dong khong déu.

291. Cho dit lieu nhu bai 120 va o, = 10 I/s, xdc dinh:
1. Van tdc cdc diém. van t6c g6 cic khau bing hoa dé vecto viin toc.

2. Nghiém lai két qua van téc cdc diém. van t6c géc cdc khau bang phuong phip tam
van t6¢ e thoi (qua da gidc dnh dé€ tim tam vin toc tic thdi cdn thiét) va v& dutmg phan bo
van t&c moi diém trén cic khau cla co cau.

3. Nghiém lai két qua bai 120 vé dp luc khdp dong bing phuong phép phan luc truc
nép va M,,, bang cdc phuong phap khic nhau.

L]

Hinh 13.11

292, Che co clu nhur hinh 1311 véi kich thudc. vi tri vh ngoai luc nhu saw: 1, = fyo =1, =

Li; = 0.1 m; @, = 45", phuong ACD thing goéc vdi phuong BCE: P; = 1042 N hudng tir
E dén C, P, = 20 N huéng tir D dén B.
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I. Xdc dinh van 16c cdc diém, van téc gde cac khau bang hoa db vecto van toe. biet
o, = 10 U,

2. Nghiém lai két qua trén bang phuong phip tim van toc tic thdi (qua viée tim tam
van 16¢ W thdi cin thiét bang da gide dnh tam van téc e thai); v& dudng phan b& van toc
mei diém trén cac khau cua co cdu.

3. Tinh dp luc kKhop dong bang hoa dd luc clia cdc nhom tinh dinh. roi nghiém lai ket
qua bang phan luc true tiép.

4. Tinh M, trén khau dan | bang cic phuong phdp khdc nhau.

Pé thi "Olympic Nguyén ly may toan quoc”

Khi di hoc xong gido trinh A cia mén hoc Nguyén 1y mdy. ban doc wa thich mén hoc
¢6 the tham khdo toan bo van dé thi nay vé Nguyén ly mdy ndi riéng va Co hoc ndi chung
trong "Olympic co hoc toan quéc lan thit X1 - 1999, XII - 2000. XIII - 2001 va XIV - 2002"
do Hoi Co hoc Viét Nam t6 chifc va xudt ban.

Dudi day.chi néu ra mot s6 dé thi "Olympic Nguyén ly may tofin qudc" trong nhiing
niim gén day (c6 thé coi nhu nhiing bai 60 14p néng cao clia mon hoc).

293, Dé thi lan thit XI - 1999 (gém 4 bai).

L. Cho ¢d cdu 6 khau, vi trf va ki hidu nhu hioh 13,12, v@i céc s0 ligu sau:

3

Hinh 13.12

“Kich thudc: fyg=hy =fe 2=20m L=l =l = fer = Tacs

. JBAC = ZBDC = ZEFG = ZFGA = 90",
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- Khau din AB quay déu v6i van 16c géc o, = 10 5
- Khoi luong cde khau: m, = m, = 1 kg dat tai trong 1am céc kbiu tweong ing: 8,= B, 8, = E;
- Momen quda tinh cde khaw: Jo =1, =1 kym®
- Lare tde déng Pr = 1000 N trén phuong khiu 4, hudng sang il
- = Momen lye: M, = 1000 N nguge chidu kim déng hé,
Hiiv:
. V& hoa dd viin (6c cua co cfiu vi tinh vin t6c didm F.
2. V& hoa d6 gia toe cla co cdu vtinh gia tdc digm E.
3. Tfuh momen can bing trén khiu dan AB.

4. Tum cdc tam vin toc tite thoi tong chuyén dong trong ddi gida hai khau. réi tir d6 viét
cdc bigu thirc tinh cde van 16¢ goc cva cdc khau va nghiém laj ket qua van 16¢ ctia didm F.

5. Néu bo khau 5 va thay bang hai bdnh trdn ¢é ban kinh R, + R, = FG (hinh 13.]2:1‘3) Cac
tam F va G ndi v6i nhau bang 16 xo dé hai banh tron ludn ti€p xic véi nhau. Hay nhan xét
va giai thich chuyén déng cia hai loai ¢d ciu trén.

II. Cho co cdu 6 khau nhu hinh {3.13 ma AB 12 khau din. Quan hé kich thudc giira cdce
Khéu nhu sau: AB = BC =CD =DE = FG = 2AE/3; AE = EF = DG.

Hay xdc dinh géc ZCDG d¢ khau din AB quay toan vong,

Hinh 13.13

I11. Cho h¢ banh rang nhu hinh 13.14, v6i 56 rang céc bénh rang: 7, =2, = 30, Z, =7, =
Z4=20.72, =7,=40. Hay:

1. Xéc dinh hé trén thudc hé gi ? Tinh béc w do cha hé,

2. Néu djéu kién hinh hoc ciia hé. DE h¢ lam viéc t6t, cén bé sung thém didu kién gi vé két
<4u hinh hoc va hinh déng hoc.

3. Cho bdnh ring 3 ¢6 dinh, tinh i,; n€u hai cap banh ring 3-4 vi4'-5 déu ticu chudn va
ciing madun.
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4. Cho bédnh tang 3 chuyén dong nhung néi cing voi banh rang 2' thi h¢ (rén s 1a he ol?
Tink i,s.

~a,

J_ e Z
3
2
Sk
J ; N
Hinh 13.14 Hinh 13.15

V. Cho co céiu kep - ép vat nhu trén hinh 13,15, cdn ddy | ¢6 vi tri ndm ngang. Khi ép bang
luc ddy P thing ding, qua con lan 2 day chém 3 theo phuang luc P, qua con lan 4 ép chém 5
vao vit can kep 6. Vat 6 tic dong trd lai véi Iuc Q nam ngang theo phuong chuyén dong cta
chém 5. Chi ma s4t trugt giita gid vi chém 1a ddng k€ vdi hé 56 ma sdt truot f. Hay:

1. Xidc dinh quan hé giita lye day P dé tao luc dan Q.

2. Xidc dinh diéu kién tr hiim khi kep - ép va khi thdo léng.

294. Pé thi lan thi XII - 2000 (gém 3 bai).

L. Cho co céu todn khép thip nhu trén hinh 13.17. véi cac kich thude: AM = MB = MCR2
= CD/2 = | iz HA = HB. Tai vi tri khau dan | nam ngang. DH vudng géc véi AB:
ZAMB = ZBCD = 90" : M - B - C théng hang: ©,= 1 s (ciing chiéu kim déng hd) = hing;

lye ddy P = 1000 N (theo hudng DH): khéi hrong cdc khau m, = mg = | kg momen quén
tinh J.= | kgmr.

1. Tun tam van tac wie thad cha Khau 2 (Py)?

2. V& hoa db van 16¢ cla oo cfu, tinh vin t8c trong 1dm S, (= M) ctia khau 2 va van tdc
diém D ? Tim van tdc goc cde khau ?

3. V& hoa dd gia téc cha co cdu, tinh gia téc diém §, v diém D;
4.  Tinh momen e thay thé vé khau din 1 7

5. Tinh mémen quan tinh thay the vé khau 1 ?
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6. Taivitrirén, véi w, = | 7, hily tim gia t6c goc cha khau 1 d¢ pia t5¢ diém D: a,=07

7. Tim diéu kién quay toan vdng cua Khau din 1, néu chi ¢t v mat hinh - déng hoc.

fiﬁA\J M= 5
w J .

1

Hinh 13.16 Hinb 1317 -

IL. Cho h¢ bdnh rang niug hinh 13.16, v6i 6 rang cdc baoh rany: 7, = Z, = 40; Z, = 20 (hai
cdp binh rang 1-2 vi 2'-3 12 ticu chudn vi cling modun); 7. =7, = 30; 7, = 90;

I. Dy la he bantf rang gi ? Tinh bae te do cta he va 56 rang banh rang 3.

2. Néu céa dinl hai binh ring 3 va 4, tinh (v 56 truyén i, ?

3. Néu ¢d dinh hiirih rang 4 va noi cing bénh rang 3 véi banh rang 1, tinh ty s6 truyén i, ?

4. Néu dé banh rang 3 quay ciing 16¢ d6 nhung nguoc chiéu banh rang 1 vi cd dinh hinh
rang 4; momen lye téc dung trén cic banh ring M, = 10 N (nguge chidu o, ), M, = 1000
N (nguoe chidu o), bo qua ma sdt va hé duoe cin biing hoan toin cic lue quén tinh ly
tam. Hay:

a) Tinh momen 1dc dong lén truc binh rang din dong 1 d¢ hé quay déu.

b} Thém véo, roi vé xich dong banh rang ndi banh rang | vi bank rang 3 dam bao didu kien
W, =- 0,

HI. Cho co ¢iu kep - nén vat nhu trén hinh 13,18, véi kich thude v vi tr nhu sau: AB = BC,
A - B - Cthing hang lam véi phirong (ruot cia con trugt C thang ding yy mat gée o; con
truot B trugt ngang theo phuong xx (thing géc véi yy). Bd qua ma sdt rong cde khdp quay,
hé 56 ma st i cde khép tinh tién 1a 1.

L. Tivh lue day P nam ngang (song song vdi xx) dé kep - nén vat, tao lue dan Q (song song
VAl yy).

2. Xde dinh gée o d€ co cdu tir hdm khi kep - nén va khi théo 1dng,
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Hink 13.18

295, Dé thi lan tha XTI - 2001 (gém ba bii)

L. Cho co céu dat rong mat phing dimg (hinh 13.19 1) véi kich thudc cdc khau:
fan =20y =20 = 2 m: fy = 1 = by v viof B, C, D thang hang: H. C, E thang hang: ECH
vudng goc val AHB: CD vuong gdc vdi DE: khaw dédn 1 quay vdi van 16c géc o, = 1 57" vi
gia toc diém C: a. = 0 tai thoi diém dang xét.

1. V& hoa dé van tdc cha cd cdu va xdce dinh van 8¢ cila diém C, diém D.

2. Tim tam van toc urc thai cda khau 2.

3. V& hoa dé gia t8c cla co cdu vA xdc dinh gia t6c gbe cila khau dan 1.

4. Cho trong 1am khau dan | wring v&i A (8, = A). trong tdm khau 3 rrﬁng vai D (S, =
D} mémen qudn tinh khau dan 1: I, = | kg™ kKhai lugng khau 3; m, = | kg luc tdc dong
tai C: Po= 1000 & (hudng tir C t¢i H). Tinh momen dat wrén khau dan | dé can bang cdc luc
tai vi tri da cho.

5. Neucha BC=CD=DE =a.

a. Tim quy dao ctia diém B thudc co cdu 4 khau ma gid ndi véi cdc khau 4, 5 bang cic
khép quay E, khdp tinh tién C va khau 5 ndi vdi khau 3 bang khép quay D.

b. Hay xdc dinh vi tri ca khép A dé khau 1 quay duoc 1odn vong (néu chi xét riéng vé
mat dong hoc).

¢. Hay thay th€ co cdu 4 khau nhur d& néu trén (5a) bang cdc co cau khic ¢6 s6 khau
nho hon hay bang 4 (< 4) ma quy dao diém B vin khéng doi.

II. Cho h¢ banh rang (hinh 13.19 II) véi s6 rang cdc banh rang: Z, = Z, = Z.. Z, = 445

Z. = Z,; F 1a phanh (thing), tang phanh néi ciing vai banh rang Z,; ly hop viu (LHV) d& n6i
tach banh rang Z,. v&i truc banh rang Z..

221



D

LW

Hinh 13,19

222



1. Néu nha phanh F. tich Iv hap viu LHV; tinh bac tur do cua he.

o)

. Néu bép phanh il chat banh rang 4: tinh bic 1 do clla hé Vi 1 8¢ truven 1.,

3, Neéw nhd phanh F. dong 1y hop viau LHY nai oing bdnh rang 6 vao true banh rang 3@
tnh bac tw do ciia e viv i <3 truvén i, ..

4. N&u bap phanh F giir chat hdnh rang 4 vit ddng by hop vau LHV dé binh rang 6 ndi
cang vai truc banh rang 3. hdy nhan xé vé dac didw hoat dong ctia he.
1L Cho luee d6 co cdu ven bimh 12,19 T khiu 1 e dang chém vds goc nghiéng caa mat |
la o va mart 1113 20 hai con lan tam B va O o6 cing ban kinh va AB = AC. Tar vi i dang
XEt. cd ¢ can bing dudi tic dung clia luc dav chém P v lye de can Q. Cho hé xa ma sdt
trueit 1l cde khép tinh aén 1a {0 bd qua ma sat [an va ma st 1ai cac khap quay.

I, Xdc dinh quan hé gifta 2 lue P Q trong cd 2 chiéu chuyén dong.

2. 7Tim didu kién dé winh hien wong wrhdm doi véi e day Pova diéu Kién iu him doi
vl lue de Q.
296. Dé thi lan thir X1V - 2002 (pdmn ba bal)
I. Chio luge dé co ciu trén mat phapg thing dimg {hinh 13.20. 1) vdi cde kich thude /,, = /.,
=l =0 2 =10 2=12= 1

1. Tai vi trf da v& wren hinh 13.20 L Khau din | co van (Ge goe tie thoi 1o, = 1!
(theo chién ki déng hdy va Khiw 5 ¢d gia 16 goc o= 00 rong tam S, wimg E. S, tiang |
m.=m,= ke J. =k =1 b Py = 100N (dist tai G viovudng goc veil DG N = 100

N inguoe chidu Kim ddng ho).

4. Vé hoa dé van 16¢ cla co cdu va xde dinh van toc digm G,
b. V& hoa db gia 16c ctia cof cau.
c. 1inh mémen quan tinh thay the (thu gon) v¢ khau 1.

d. Tinh momen cin bang dar wén khau 1.

2. Van co cau nhw wén. nhung khau 2 13 khiu dan tdong co din déng o than - stator
nol cing wén khau 1. truc quay rotor ndi cling vai khiw 2) véi van toe goc quanh digm B
bang 1+ ' {cung chidu kim déng hod. VE hoa d6 van 16c clia co e,

3. Xdc dinh vi tri cla oo cdu tai thet diem khaa 3 tite thai tinh Gén. Chitimg minh s ton
tal cla vi trf dé (ng vét cde kich thude cua co cau di cho & trén.
II. Cho hép tdc do banh riang nhu trén hinh 13.20 11 1, ki ly hop dé tach rén hoac ndi céng
bénh rang 1 v&i banh rang 3: L. 14 by hop dé tich réi hoac néi cimg bdnh rang 6 vai can C
F, la phanh (thang) dé tha hoidc kep chat banh rang 3: F. & phanh (thang) dé tha hoac kep
chat banh rang 6. Hay xét 4 wudmg hop sau:

1. Téch rov cic 1y hop L,. L, va tha Jong cdc phanh F, F.. He la hé gi ? Tinh bac w do.

2. Kep chat citng céc phanh F, va F,. Tinh bac tr do clia hé v ty s& truyén 1, Ur trye |
dén true C.

3. Chi phanh cimg T, vanoi cing ly hop L.. Tinh ty s6 truyén i, tir truc 1 dén truc C.
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4. Con bao nhigu cich phat op i viee coa cac phanh 15 1L v cic Iy hop L. L. cla
hop ioc da. Hay tinh oy so wruven 1, cho ting truing hop do.

HI. Cho cor can kep chat véi cie thong sé: a, bo e h nhe én inh 13,20 111 v he SO ma sat
tai khaép toh tign Lt {ho qua ina sdl tai kheép guayt,

L Tan vi ol d& cha véi b = clgo . haws

a Tinh mamen tde démg ten khau 1 dé o lue kep Q.

b, Tinh momen tdc dong weén khau 1 dé gii khau | khong cho lue kep Q day nguoc ra.
Ndc dinh khoang cdch h. dé co cau o trang thai W ham.

2. Cing vdn tal vi ol do viocde kich thude ao oo by o nhu trén. nhung thay déi kich
thude b thi khi co cdu lam viée co xay ra trang thdn w ham khong? gidi thich va suy ra diéu
kién.
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PHAN DAP 56 CAC BAI TAP

Chuong 1.

=

© o N e W

15.
16.

17.

18.
19,
20.
21,
22,

24,

26.

226

Khdp thip loai 4. Khop thip toai 3

Khap cao loal 2. Khép cao foai 3.

Khap thap leai 5

Khdp thip loai 5. Khép thép loai 3.

Khép cao loat 4

Co dinh hat khaw v6i nhau. Cay trén mit phang. Céu lo ling trong khong gian. Khong

cd Khdp dong loai 6 va loai O vi khong thinh khép déng theo dinh nghia vi cong dung
cla nd,

BDéu 13 co ciu bén khau ban 18 W = 1.

Car ciiu bon khau ban 1€ & vi i bién (hodce 10 diém tuy theo tay quay hode canh cira la
khau din)y W =1,

Cor cau bon khéau ban L€, thanh truyén mang cua quay, W = 1 (b qua chuyén dong
quay cia dia cua).

Co cdu bon khau ban 1€ W = |, ring bude thita s = 1,

Co ciu xylanh quay W = 1.

Co cdu culit W =1,

Cir ¢du thanh truyén, hat con trugt, W = 1.

Cor cau tay quay con trugt (hinh 1.2 1a) ngi thém mét nhém thanh truyén con truot va
ba khép thip, W= 1.

Cor cdu bén khiw ban 1€ (hinh 1.21b) ndi thém mét nhém thanh truyén con truot va ba
Khdp thap, W= 1.

Cu ¢du bdnh ring viicocllu cult W =1,
Ve nguyén 1y cdu tao khong khdc nhau. VE ciu tgo cy thé, phia dudi da thay cin lic

(hinh 1.224) bang con trugt (hinh 1.22b) ciing Ia mot loai cdn lic nhung tam quay & xa
vo cling, W =1,

Co cliu hinh 1.23a dan dong bing cam, cin lic (an va co cdu bon khau ban 16, W =1,
W, =1

Co cdu hinh 1.23b din dong bang truc léch tAm vt hai co cdu ban khau ban 18, W = 1.
Hinh 1.244, gdm cu ciu cam, bénh rang vh oo ciu ban khau ban 16 W = 1, W, =1.
Hinh 1.24b gom co cdlu banh rang vi co cfu cde nhém bén khau siu khép ban 18 W =]

Hinh 1.25a: cof cau cam can day lan: W= 1, W, = 1, loai 2.



Hinh 1.25b: cou cliu xylanh quay v co ciu bon khau ban 1é, W =1, loai 2.

27. Llinh
Hinh
3. Hinh

33, Hinh

34, liinh
35. Hinh
36, Hinh
37. Hinh
38. Hinh
39. Hinh
40. Hinh
41. tinh
42. Hinh

1.20a: co e xylanh quay W =1 loai 2,

1.26b: hai cu ciiu xylanh guay va co ciu bon khae ban 18, W =2 loa) 2.

1.3l W= 1. loai 2, hinh 1. 31h: W = 1, low 3.
1320 W =1 loai 3. Hinh 1.32b: W =1, logi 3.

1.33:
1.34:
1.35:
.30
1.37:
1.38:
1.39:
1.40:
1.41:
43. Hinh ! .42:

W=1, loui 2.
W=1, loai 3.
W=1, W =1 lown 2,
W=1.W =1, loun 2
W= l,W‘:.], loal 2.
W=1,W =1, loai 2.

W =1, loai 2.
W=1 W =2, loai 2.
W =1, loai 2.

W=1,W =2 loai2

44. Hinh 1.43a: W =1, loai 2. Hinh 1.43b: W =1, loai 2.
45. Hinh ! 44a: W =2, loai 3. Hinh 1.44b: W = 2, loai 3.

Chuong 2.

50. Hinh 2.5a: @, = 116"26', hinh 2.5b: @, = 104°2",

S51. va52. Xem hinh B.1 vaD.2.

Hinh D1 Hinh B.2
' Cé thé ding lam can truc Cang

53, Xem hinh .3
54, Xem bal 180 v Phy lue 1.
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62,

64.

66.

67.
68.
69.

74.
75,
76.
77.
78.
79.

228

Xem hinh b.4.
Xem 4) bai 56.
Xem 4) bai 58.
ve = 0, a, = 9,625 mis®

),
r

Hinh B.3 Hinh .4

ve =14 a5 vy =0,6 nifs, ag, = 14 mis?, ag, =71 mist,

o;=155" g=17547

Hou-d6 van tdc 1a mot doan thang thing géc vt AB. Hoa dd gia 18¢ 1a mot doan thing
thang géc véi CD.

ve=15mls, ag= 1 as’ vy = Omils, ag= 17 miy.

ve = 0,06 /s, . ag = 2,31 mist,

Chiéu dai tay quay AB bang chiéu dii gid, nén bing phuong phdp 1am quay tic thdi
suy ra ngay @, = 20; = const.

vy, = 4,8 mifs, 4, = 87 mist.

vi= 0,67 mis, a,=78 nis.

a;, = 4,5 mis™.

Ve = 0,523 mis.

Vo= vg = | mifs,

ve=2mis,ac= 10l 0,=0,8,=755% m,= 55" g, = 12552,
ve =0, a¢c =60 mis.

vp =2 mis, ap =228 /s’

O =0, =0, =105 8 =g =20, g = 10057,

a.w,=w,/3 boay=0,/2) co,=0,

v, = 0.5 mils.



80. v, =1 s a, =58 mis.
83 w,=40s"

84, vp=0,14 s

850 v =026 mix,

86, vo=029 mis

87, wvp=vp =0, vy =225 mfs, vy, =53 mifs,

91. Vo (= Vih = | s thuong tt A — ) a (= a, V3 J= 1043 (hudng tir C — A

Vi, =00a, =20ms” (hudng tr Py, — A). Q. = A,
Hai phuong phdp cho két qua duy nhat.
¥ | = . o, L . .
92. vV, = > msLody = 2583 st ey = . = T =35 s {cing chiéu), a,, =5 msT

(hucing tr B — A). P, doi xing vai B qua AL Q. d61 xiing véi B qua P., va BQ., = 4BA.

Qu¥ dao cva P; la 1 di¢m o6 dinh. cita I, la vong tam A bin kinh AP, = AR, clia Q.
la vong tim A ban kinh AQ., = 3AR.

93 B grde anh 1a 10 gide. v& vi i P tuong ny bai 88; 0. = TI {cung chieu). Hai phuong
phap cho két gud la duv nhat,

94. Tuong tu bii 92 K.C 14 canh huyén tam gidc vuéng. ¢é gée nhon 1ai C 12 60" K. @ phia
trin khauo 3.

935, Phan tich thanh 2 co cau: ban ¥ 4 khau ABCD - gial wrong fu bai 88, 93 va tay quay con
T ppa -1 .- . . ml | U‘)I 5 -1 '

truot DCE giai twong nrban 89 vA bai 91 v == — =55 w, = o oSV =10

R

\3 N - -
~om= s (hudmg tir -3 E).
Il

96. Phan tich thinh 2 co cdu: culit ABC - gi1ai (wong t nhu bai 89 vi 92 va tay quay con

i3
- . L .- N . - =
trugt CDE - giai trong wr nhw bai 89 va 91: o, = o, = 20, =20 5. a,. = 4(_)T HISTIEL = 8,

843

=g = O.c,= ,%-' «  {hinh DS)
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Hinh B5.

Chuong 3.

104.
101,
102.
163.
104.
105,
106.

113.

1i4.

115,

116.

117.

N= 100w,

M = 14 Nur,

R, =48 N. B6 tri nhi¢u banh vé tinh dé cdc 4p lyc triet tiéu 1an nhau.
Xem hinh 2.10 va Py=18 N M, =032 Nm. Ps=45N.

Xem hinh 3.6 va P, = 8000 AN, P,= 1240 N, P.=832 N.

P, =45 NP, =32 N.

P,y =20 N dar tai tam dao déng K ciia khéau 3 cdch rong tAm 5 mét khoang
lac =001 me; Ps= 10N

Rp:= Ry, =500+/2 N:M, =50 Nim.
R.=R,=R =R, =500+2 N:M,_ =50Nm.
kKhong phu thudce vi khéng yéu cdu tinh P,
200 00 .
R.=R;=R.= —\/TO N: Ry = —2—3—_— N cach C mot khoang 0,1 ». M, = 100 Nm
3 3 _

100
Ri=Ry=R¢=P;R=Ri =350 N: M, = — Nm.
V2

Ry=Ry=Re =500 N. Ry, = 1000v2 N.R,=50045 N, R, = 1000 N. M,, = 1000 N,
Khong duge vi chira xdc dinh duce luc trén khau ddn va chua ké (8i anh kudng cla
ngoai luc trén nhitng nhém xa khau dan.

118. T4t ca cde dp luc déu bang 1000 N, M, = 150 Nom.
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119,

120,
121.

122.
123,

126.

130.

R, =R, =1000+2 N, Rq=2 R, = 2000 N. My, = 100 Nen.
R, = Re. R, = Ry = Ri = 2P5. Ry = P10 . My, = 40 Nan,

Rys = 32 N, R = 232 N. Ry, = 68 N, M, = 1.22 Nm. C6 phy thude van toc gée khau
déan, vi tinh 4p lyc khép dong ké dén énh hudng cla luc quan tinh.

R, =200 N, M. = 80 Nm.
R, =200 N. M, = 8.6 Nt

V3

Ny =400 Y N (= Ny, Ny = 200 N M, = =20 N (nguoe chiéu o).

4'_ )
.N,.= 5043 N (huéng lén). Ny, = 10043 N (hudng tir € = E), N, = 100 ;ﬁ— N.

N,, = 4002 + V3 )} Ny M, = 32,32 N, (cling chiéu @, ).

i 5 5

3
N(\_s: IOOT N.N34=2007 N,N01=4OOT N.NDZZOON:

M., = 20 Nm. (ngugc chiéu @, ).

R, =R, =R, = R, =500+/2 N: M, = 5042 Nom. (ngugc chiéu kim déng ho).
N [2x)
L B .:'1‘? C p br_g
M 7l
AT

Phan lc trjc Nép Hpa dé hic Hoa b luc

Hinh £6
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131. (1linh B7) Thay (heé M,. M. thanh 2 ngdu lye: P3) — P9, PJ, — P & ¢d keét qud diing
nhu baj 110, hinh 3.9,

. . 22
132. Thay the P, bang 2 Iyc song song khéng gay nén mémen: P, = P, + P55

Nuo= 10042 N.Ny =200 N, Ny =0, N5 =200 N. M, = 1042 N (xem hinh D8},

Nﬂ
t
NT? 12 br.é e
[
NTE‘ m
b ¢
Phan luc truc tiép Hea dé lic Hoa db van toc

Hinh £8.

Chuong 4.

142, 2 M. =00 T=0, b. M. =0705 Nur, ] = 0,0005 kynr.
¢ Me=1MNu, T=000] kpnt, )
Cac dai lugng thay the phy thude vao vi tri clia khau thay the.
3.4 Me=0, I=0, b.M =100 Nm, ] =025 L,
Cic dai Tugng thay the phu thude vio vi ti cta khan thay the,
44, M. = 10 N
145, a M. =25 Nm, T=0,001 kgm®. b, M, =0 Nm, T=0 Len.
Cdc dai luong thay thé phu thuoe vio vi tri cha khéu thay the.
146. M. =5 Nm, ] =0,005 kgni’.
147, M, =2 Nm.
Nguyén tac thay the la phdi dim béo cong sudt khong d6i nén M ting tht  giam va
ngugce lai.
148, Mo = 10 Nm.
Vi cdc khau déu 1a banh rang truyén dong véi ty s6 trayén khong déi nén M, = const.
149. 7= 0,413 kgm.
Vi cdc khaw déu 13 binh rang truyén dong véi 1y s6 truyén khéng déi nén I = const.
150, £=2052
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151. Chuyén d()ng binh dn o .
ng v Qup = IT/2, Qo = 272

152. @, =31.85" o, =285, 8=0127.

153, 0 = 150(1 - "™ w, = 150,

154, © =95(1 - ¢} @, = 95.

1S5 1, =mwkgm®, m = 16m/100 ky.

156. G = 361 Nu®, & = 1/800,

157. 8 Lan dat trf 58 @, tng v&i nhimg vi tri k/d, vaik =0, 1,2, 3, ..

4 lan dat tri $& ¢, Ong vdi nhitng vi tri kx/8, voik=1,5,9, 13,

e = 232457 0 = 14765,

7.

4 1an dat uri 88 o, Gng véinhimg vi i ka8, véik=3,7, 11, 15

N&u T = const K& ludn 1rén s€ sai khic di. G = 47 N

158. 1, = 1.91 kygnr’.
1591, =05/ fcgm"_

166, - Vau 10c gée cia mdy chi phu thuoe vio nang Tugng E, nhucac mdy ien, phay truyén

dong qua cic khiiu c6 ty 88 truvén khomg, doi

- Van e goc cla mdy khong phu thude nang leong E: thee 18 khong ¢6.

- Vi tdc géc cha may luon khong doi. Ly tudng.
-&=011,

- 1 v &ty 1¢ nghich vdi nhau.

Chuonyg 5.

168, Hinh 5.7a: P =379 N, =0,708. Hinh 5.7b: P =425 N. n =0,632

169, o < © khong thé w xudng duge.

170, tgo = f,(/m+1+m) véim = (/G G' = J(G+G,)G, .

171, M.=9900 Nor, 1 =05 m, n =0,132,
172. P=40 N, '
173, P = 84000 N.

174. P, = 600 N, P, = 9620 N,
R
' +1 b
175.p=Q& 2|
A

176. S, = 2250 N, N=4500 N, W, = 2,825 kW.



Thiromg 6.

182. me=0,54 k¢, N=7300 N.
183, m, = my, =125 kg.
184. m =0kg, my, =10 kg
- Tuong tu can bing tinh.
185. Mg, = 13,4 k¢, me. = 14,75 k.
186, mey =12 kg, me, =9 kg,
187, me. = 3.25 kg,

Chuong 7.

198/ = 0215 m, fye = 1,030 1.
192,70, =054 m, 1, =08m.
Khadu din 12ty quay.
193.1,,=02m, /. =05 m, U = S8 N ding co ciu chinh tan o
Wy, 1 =019 m, he =037 m, e = 0017 .
195. 1, =01, Iy = 08 .
196. 7, =01 m, len = nn e =03 m,

=27"

s

Chuong 8.

Vs
— = conxsl .
ml

200,

Cam bién dang thin khai, cén diy bing va ¢ap thanh ring thang - banh rang than khat
an Khop. (cdch v& bién dang than khai - xem phu luc).

207, 1.1, =2, bdnhrang chét, 2. =7,
'208. Bien dang bénh rang ngoai Ia cung trén duting cich déu cia duimg hypoxyclait

(khoang cich d€u 1a r..) do OC vach ra khi vong bin kinh r, lan khong truot trén vdng
bin kinh r,.

209. Bién dang rang bianh 2 Ia cung trén dudmg cich déu ciia dudng than khai (khodng cich
déu 1 re) do A vach ra khi dudng I4n lan khong truot trén vong lan.

210. Bien dang rang cla thanh ring 1 13 cung trén dudng cdch déu dutmg xycloit.

21i.pw = 86,8 mm, oy = 60, inv o, = 0,6849.

212. €= 1,62, Chi nhitng théng 6 an khép thay déi: of = 25"10'; £=0,74.
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213.e=195,0'=13"30'¢ =0,77.
214, N\N, = 92 34 mm. a_(_,:; =98,23 nun, 1, = 145 i, 1, = 168.5 .
215. 1. ¢ = 1,75. Thay thanh rang bing bauh rang thi € giam.

2. A =757 n.
218. 5= 15,7 mm, 5. = 6,92 mm, & = -0,865.
20"-5)
_ | —cosa
220. 7 =34,
221 Khéng, vi s6 rang banh ring thay thé 2", > 17. Z2=7.
222 A = 103,57 mm, € =201,

249, Z <« , 2w 42,

223. . Khong thé 1a biaih rang tiéu chudn vi phai ddm bao khodng cdch truc A cho trude,

2. C6 thé 1a cap banh rang nghiéng vdi gée nghiéng p = 11710
Chuong 9.

227. B, =63"26", P, =26"3;d, =d, = 223,6 nen, A = 223,06 nan.

228. B, =B, =43 d, = 141,42 s, d, = 282,84 s, A = 212,13 nan.

229. Puogc. Ti¢p xiic theo dudng thang sinh ctae rang. B = 60" bién dung phap tuyén cla
rang 14 hinh thang can. m, = 10 non, o, = 20"

230. Puge. Tiép xhe theo duding thing sinh clia mat xoan d¢ than khai cda ving. m = 10,
€, = Oy

231. Khi d4 ban kinh banh vit lén v6 cling.

232.1.2,=2,7,=42, ), = 142",
2.v, =73 mis

233. ¢, = 26"34. @, = 63"26, 7Z,,,., = 15. Dich chinh déu: §, = -£, =041,

234. Truc quay tdc thisi 12 dudng sinh chung ctia mal nén 1an. DE tinh ty 86 truyén ding
phurong irinh vecto:

B, =0 + 8y, .

=1

Chiwong 10.

2424, =37 A=03m
243, i, =-6. 1ap banh rang 2' & phia dudi banh ring 3.
244, i,,=576,n,= 2,5 vg/ph.
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245 1L/, =50, 72,=58.72,=T76.
2. Hé ¢6 61 80 truvin: 6,83, 14.01; 965, 242: 449; 340,
3. Truc bi dong ¢6 6 16 do 0 146; 715 104; 413, 203; 295 vg/ph.
146. V=34, Z, =20, Z. =25, Z, =35, 7, =19, £, =41,
247, n, = 185625 vy/ph, n, = 4950 vgiph.
248, n_ =40 vg/ph, n, = 60 vyiph.

249. Khi hai banh rang 2 vi 2' ¢ citng mét phia cua trye quay cdn C: i, = 3

Khi hai binh rang 2 vt 2' & hai phia cOa trye quay cdn 9, ==

{Tham khdo bad 2325

250. n, = 100 vg/ph, n,=-300vg/ph. 2514, = —1%
252.n, = - 160 vglph, 2530, =-10 velpl,
254, n, = - 25 veiph, 255. 4, = I—:E .

Phii diing thém béanh rang trong vdi sd rang 7, : 144,
256,1,=2222 _ 257,1,, =1 980 000
Chuung 1.

263.8=20nmm. a=0", 19730, 0"

So val co cau cam hinh 1112 truyén dong ohe nhang, hiéu suft cae, nhung phdc tap
hon {xem bai 258).

sin

=0", lol  =19"30"

min 1 |m:1.\

(P)‘ o

104, 1. o = arcsing

e T

1
@, =kr(k=012.., P zikft(k=l,2,3,.._)

2 s=ul3 1—[1'%‘-‘3] —cosp—2 | (xem bai 263).

. Né&u chi thay dang diu cin:

-d
=g
N

- Qui ludt bién thién goc dp lue s& khic di
- Qui Tudt bién thién cla hanh trinh cling khac di xem bai 258 vi 2064

50 . . s P
266, v =— =const . Bién dang cam 13 dudng xoén éc Acsimdt,
T
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267. o, = 4640". 268, a=0"
209. R, = 67.2 mim. 270.R,,, = 1794 min.
271, a = 30" b, «=14"2"

Churonyg 12,

277,
- Tam tich tinh T,, (nét Lién). tam tich déng T, (nét dit hinh £.9).
- Tai virf 4 va 8 (nét daty: 1 va 3 gan song song P, ra =c. cdc tam tich ¢é dang

hypecbon (Elip da sy bién) va co cdu tam tich ¢hl ¢d ¥ nghia v& mat ly thuy€t (cdch vE nhue
vi tri 3 bai 272).

Hinh .9

278.

- Tam tich tinh T, (nét lién) la vdng {A.21 .} va tam tich dong T, (nét dat hinh D.10)
lavong B4, } .tam B di donpg quay quanh A.
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Hinh B.11



- P luoen co dinb. vet wrén gia O 1a 1 digm. nén T, = P; ttamn tich tinh).

-VerPuenkhau 1L T, I vong {A. f . + €Ong 1a vong lan bdnh rang idnr,, = f .
- VELP, trén khau 3, T, Ta vong {C. E'C],”} cling 1a vong lan banh rang ién v, ., = #

[ R

- Cocdu thay the 1a cap tam tich T /T, hoac cap binh rang nét ti€p cé ban kinh vOng
lan r,, var, ..

280.

Hinh £.12

- Tam van tdc tirc thai Py, [a giao didm cla dudng ngang ké 1ir B va dudmg dimg ké 1ir A.
-Veétcta P trén gild0 1A T, - doan BB, rén truc ding x.
- Vétcua P, wén khau | 12 T, - vong tam A dudng kinh AB (dong).

- Vétcha Py trén khau 3 1a T, - vong tam C (giao diém cia BC v

di true ngang v) bin
kinh CP,, = AB (dong) va T, lan khong truct trong T..

239



Chuong 13,
286. 1. Tirhoa dd van toc: o, = 3 w, (ciing chiéu). v, = w, (clag chiéu). w,=0.

Theo phirong phdp tam van téc nic thdi: Py, doi Xing vdi B qua A. P, & vo cling. Py,
tring v&i I (w, = ws) nén két qua phit hop.

2. M, trung véi tam van 1Sc tic thai P20 Ket qua phi hop véi bii todn Ngugc cla
phucng phip déng dang thuan vé van tc.

3 M, = 11.64 M (nguoc chiéu o). J = 0.025 kent'.
287. |. Tir hoa dé van toc:
w; = 20, {ciing chiéu). w,= 2, (nguoc chidu).

Theo phuong phdp tam van t6e uic thai: Py, triing véi D. P, doi xing véi C qua B, nén
ket qud 1a phi hop.

2.P =200 N (nguge chiéu P},

3. M, = 203 Nm (nguoc chidu o).
288. 1. He hén hop: hanh tinh 1-2, 24 ¢4 dinh, C. va vi sai 1-2-3. 35, C: @ = 1: diéu kién
tim Z,: cdc banh rang tiéu chudn ciing inédun: Z, = Z, + Lo - 2.

2.0 =5 ¢ (nguoe chidu w)). o, = 20 5" (nguoc chiéu ) w¢ = 0: cé thé ndi cimg
bénh riing 4 vao banh rang 5 thanh he vi sai kin.

3. M, =50 N nguge chidu o,
289, 1. W= 1. loai 2.

2. Qui luat bign thién ctia ty s§ truyén nhu nhau, nhung léch pha mot g0c o gia trity
86 truyen tai mdi thoi diém khic nhau.

3. AB=AD vd Z/BAB' =2/BDB.
290. 1.5, = e(1 + cosy,).

1 1 . |
2.1=1+ — ).+ —meisin“@., M = — ke*singcoso.
1 PR 1 0, ) peose

3. Khau dan 1 chuyén dong khong déu véi van t6c géc:

S

ke .
E,+ -;1—51n P

i 1 > .3
Ji+-J,+ m,.e sin?
] FREARRE G

4. Neu chon Ey=J, —— thi khau dan quay déu (tham khéao bai 284).
m,
291, L.v,.= v,_;«,/E = v(-\/_ =2vp=lmfsw, =255, 0,=5 JE s,
2. Tam van t6¢ tdc thn cin thi€t [d : Py, va Py, ; so sanh van toc dii va ban kinh véi |
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tam van roc tde thol, suy ra: o, = w,/4 = 2.5 15, 0, = 0, = 20, \5 =5 \[2_ I/s va cic van 8¢
cdc diém nhy trén; dudmg phan bé van t6c cac diém trén khau vé nét dat (hinh D13).
3. Ny = P = 400 N. N, = P2 = 40042 N; N, = 2P = 800 N vi N, = P10 =

400410 N M., = 40 Nen (va tinh bang N.,. bang nguyén 1y di chuvén kha di vh mamen
thay thé)

X g
P b2 f
Hoa di e Hopa da van téc
=4
Hinh £13

292, 1. Vg, = Vp=
V=V, \,’E = 2 s

w, = 2w, = 20 s,
w, =0,

2. Chi cin tam
van e tie thor Py
w, = 2m, v cdc két
qua nhur teén. Puimg
phian bd van toc cdc
diém frén cdc khau vé
nét dir (hinh P 143,

3. Bing hoa d8 oin R

han fuc truc tigp

lre: N, = Nm\/—: va phan bo van tbe
2P,~2 =40 N. Hinh D14
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Bang phan luc truc tiép: Nyo= Nyyv/2 =Poy/2 =20 N = N.,/2.

4. M,=4 2 N {tinh bang N.,. nguyén 1y di chuyén kha di va mémen thay thé).
Thung didm va ddap o etta d6 thi Olanpic Nguyén Iy mday todn quoc ném 1999 va 2000
293. (40 digm)].

L (19 diem].

L. [4 diem]. V& duge hoa dé van 8¢ va tinh duge: vy = 1.5 mis.

2. [5 di¢m]. V& duoc hoa dé gia t6c vi tinh duoc: 4, =1 g™,

3. [5 diem]. Tir hoa dé van 16c. tinh mémen (€)
can bing bing phudng phip cong suat 2

M., = (2000 + 67/3/12) N {FIR,

4. [2 diem}. Cdc am quay tic thoi v& trén
hinh £.16, duge tim bang da gidc ram van
e e that (hinh B.15) ¥8i dinh 1an luot la
k¥ higu khau, canh nét lién la am van tac (G)R, P, (8
wWic thoi dé thay. dudmg chéo nét dint 13 cdc

t@m quay tic thoi tim bang dinh 1¥ 3 ram Fp (A)
van tdc e théd thinh D163,
Téng s6 tam van 1éc nic thoi L Hinh £.15
. 3 ! N
3.M,, =203 N (nguoe chidu ). C2 = — > 5.
26 -2y

- No1 hai trong ba tam van tdc wic thai: P, P,. P,, ¢6 thé xic dinh duge quan hé van
toc goce cde khau trong ¢o cau theo tinh chat cia tam van tdc tic théi (xem rrang 66}
Tir 2, -

W p
J— e 1
[l APy = UJ_;,CP_H v
AP,
— 0)3 = (U| S = (,‘)]
CPx

Tir i, :

Yy ,P‘u]E = (,U_‘ &

J

C
W) T W, e

gl
[ -ii]E

59

Vi

GIF = P.F
0 .Gl = o, Py,F

Py F
GT:

— Wy = 0y,

Hinh .16
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wu

I ad Sy S

- Hé phdi can bing luc quin tinh cUa céc banh v€ linh vi cin, nén pl

Vai kich thude, vi tri cho trude ngudt doc nghiem lai kél qua vp cu thé.

5. 11 diém] Hai ¢o céiu tuomg duong vé mit dong hoc, néu khing quan tim dén chuyén dong
quanth t&m cila hai banh tron.

IL. [2 diém} Khau CDG tinh tién tron, nén néu thém vio mét ring bude thira 1d mot khau véi
hai khép quay C va C' (v& nét dat rén hinh D173, thi vé& mat hinh dong hoc khong déi va
difu kién quay toin vong clia khau AB trong co cdu bin 1€ bon khau ABCC' d3 bidt trong
gido trinh. Viet va suy ra: cos o < -0,75.

cosx £ -0,75

Hinh D.17

HI {10 diém]
L |1 diém] Hé vi sai - thudmg, noi ticp. W = 2.
2.11 di¢m] Dicu kien déng true: A, = A,

Cin bo sung them:

1ii chi ¥ dén didu kign
lap s@o cho esn bang vii khong vudng nhau.,

3 [ diém| 2, = 80; chi § @, =0, o, = @, va tach hai he d€ tinh, 181 hop lai:

s = fauin = 1/6.

4[4 diém| He vi sai thutsng, kin; ¢hi ¢ iy, =i, =i

2oy VESUY rar o= 105 = -1/2.

IV. [}l diém)]

I. [5 diém] Tir can bing lyc timg Khau, c6

po gsinI‘)U” (et — )]
2 sin{ o~ @)

2. 16 diém| Khi ép - kep, 3 ddn dong & t hdim khi o < Q.

Khi thdo 1dng, P= (} vit cic khiu c6 xu hudng chuyén dong nguoc lai, 6 :

. gsin[90" (o + )]
2 sin{a + @)

P va tu hiam khi (& + ¢) 2 90",
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294. [40 diém)]
L [18 diém)

1. {2 dicm| Neéu tick nhdm thh duth (4. 3} ra. phian con lai 13 luoe d8 co cdu On-dam (N
true chit thap), (am van 16c nie thai P., chay trén vong dubng kinh AB: i thii difm cho
rirde nd doi xing vén M qua tam H.

2. |4 diém} V& duoc hoa dd van tée vi tinh: 0, =0, =y 0, =0
Vg =V, = \/5 mis . v, =v. = \fi iy
3. [4 diém) V& dugc hoa dé gia t6c va tinh:
ap =2y, =a = 252 st
4. 11,5 diém] Tir hoa d6 van téc tinh mémen lue thay thé vé khau dén 1;
M = ~(1000v2 - 20) Nm (nguoe chitu o).
5115 diém} Tuong te: T = 5 kynit,

6. 12 di€m] Chi ¥ 61 gia thiet hoa d6 van 16c khéng déi, chi s, = 0 néu ¢6 nhidu cich xdc
dinh (biel a, tinh niu ca cau loai 2; hoac vé Mt gia ¢, bigt khau ddn 5, tinh nhy co ciu
loat 3; hoac bang giai tich vecto, roi chigu wén phuang chuyén dong cua khau 3) dugc
g, =2 5" (nguye chidu o).
7. [3 diém] Chi ¥ téi dac diém co cdu On-dam ludn quay toan vimg, la chi cdn xét mién véi
161 cua diém C, (twong v cd ciu lay quay con truot), suy ra dicu kién quay toan vong ctia
kiviu 1:

CD = AB/2 + | MC|

(cfing ¢6 the ding gidi lich vecto d€ xét vi Urf xa nhat - cuc tri cta bén kinh vecta diém C, so
v&i phuong trugt clia khau 5).

11 {13 diém)
L. [4 diém] He vi sai kép; W = 3; 7, = 100,
2.[3 diém] i,, = 9/16.

3. 13 diém] Khi 1 va 3 ndi ciing, sé cing véi 2 vi 2'
tao thanh khdp ndi ring gidng ohu ndi then hoa,
néne,=a, viw,=0suyrai,=1/4.

4.5 diém| zy
a) {4 diém| Mémen dat vio khau din 1 d€ he quay ~
d¢u 1a mémen can bang trén khau din 1:

Hinh D.18

M, = 4090/9 Nm.
b) [1 di€m| Thuyc hién diéu kién @, = - w., t6c 12 co ciu di gidm | béc tr do - néi khic di 13

thém vao mét rang budc (vé mat c4u tao cu cfu Ja thém vao mot khau, mét khép thip va hai
khdp cao). V& mit xich déng thi don gian nhét 12 thém vao 2 cép banh rang véi truc trung
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gian T nhv hinh D.18 dam bdo:
. Zy Ly
L Ipy = LIt

Z, Zy

vat1zo thanh h¢ vi sai kin (1. T, 3, 2, C) ndi tiép vdi hé vi sai cdn lai (c. 5. 4, 6).
II1. [9 diém]. Tuong tv nhur b 293.1V.

feosa+sina

[.[5diém] P=
[ ] 'Q(Z—f)cosa—fsina

2. [4 diem]. Co cau tu hilm tng VA tri s6 a

- khi kep nén; tgu < g—f_—i
- khi thdo long: tgo < f.
295. 140 diém]
L [21 digm]

1. [6 diém]: hoa d6 van tdc: hinh D.19.1; V. = % ms! V= ms,

2. [2 diém]: hinh P.19.2,

2

3. [6diém]: hinh D.19.3: e = = 47,

b | b

4. [4 diem]: M,, = 1325.85 Nm (ciing chidu @),

5. [3 digm]:

2 2
a. bang gidi tich (’;—H] + (Y—B] = | va bing cdch v& hinh D.19.5.a.
a a

b. hinh D.19.5b: khép A phai nam trong ellip - qu¥ dao cia B.

¢. Ca cau vé hinh ellip. co cau banh rang hanh tinh - banh trung tam 3 <6 dinh ¢6
I3 = 2a va binh vé tinh 2 ¢6 1, = a va diém B wrén bdnh vé tinh cach tam | khodng 2a. cdn
| dén dong.
I [11 diém]

1. [2 di€m). He 2 vi sai, noi tiép, khéng gian, ho 3, w =2.
2. [4 diém], Hé thudmg - hanh tinh; w = 1; lg= — é

3.[4diém]}. Heé visai kin w= 17 i,, = L.

4.1 diém]. He vi phanh cing, khong chuyén dong.
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0 éfz.-’t"

Hinh £.19

111 [8 diém). (hinh D.20)

o \ _ sin(04 ¢
1. [6 digin]. 4t phuong trinh can bang luc: dj vio: P=Q - - “M :
snj90°" —(8+q1)]

. _ sin(O—ng) _
e P=0Q sin[90” - (8- o)]

2.[2diém]:  dé wanh w ham khi P day: 8 + o < 90°

sephamkhi Qde: 6 < ¢

246



o

Hinh D.20

296. [40 diém).
1. {22 diém].
la. [% di#m]: bac w do w = 1. ¢ cau loai 3: da gidc anh va fim am van W e th

(thinhb.21. 1) Vt-__,_ = 0,5 ms 2 v& hoa d6 van t6c hinh D.21.1a.

[y

v 2

o

h. [4 digm]: v& hoa dé gia t6c hinh D.21.1br g, =&, =
1e. 12 ciém]: ] = 8.25 kgnr.

. 3
bd. [3 diém]: M = (1950 - ‘T) N

2. (3 diém]: 12 hoa 6 van tée la) quay 180 véi he s6 chuyén déi theo dau bai cho:

i .
w--m=-1s5'"lak=-"""= 2J_
© 27—

[

3. [2 diém]: didu kién néi duge khdp C: AB + BC, 2 AC.. thay s6 liéu dau bii vao.
IL [12 diém].
1. [3 digm}: bac wr do w = 3. hé vi sai hai cédn.

| Lo+2, To+7
2 2 diém] i, = o Lt A
2 z,

~ o . Z“ +ZJ
3. [2diém]: i, = ——
‘{‘I
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ts

/

c

ta)

Hinh D21

4. [5 di€m]: céc cdch phdi hop 1am viéc la: C2 = 6 cach.
Ngoai 2 cach [(da xét & 2) va 3] trén cdn 4 cich:
a) L, L, cting ndi citng. ca hé quay ciing khau 1: i, = |,

Zo+Z,
Z,
¢) F; phanh cing, L, néi citng: chi hé thudng lam viéc,

b) F, phanh cing. L, ngi cing: i, =

d) F, phanh ciing, L, n6i cing: chi hé hanh tinh, cin C lam viéc.
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111 (6 diém]. (hinh D.22)
1.a) {3 diém] M. = Qh - Ry,[AK,. cos(ut - @)]. (nén ding Pa)

1.b) [2 diém] M. = Qh - R [Ak costu+ ¢}] (h =0 dan dén R, xuyén tam A. trang
thdi tu ham).

2. [1digm]b=c. 1g (¢t - @) + h. cotg p. (nén ding Py)
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PHAN PHY LUC

Céch vé dudng than khai

Phuong phap ther nhat

s 1302
- ‘,\g ¥ H‘\ \ \\
J0 - Y
- : '\
i \\
.'/ g o
3 A .fl / 2N J““Q
(3‘3 i/ =0
C -~/ -
] Q°> fllll 'f)/
_§3 I,l' / o
Iy
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Cach vé duang xycloit, épixycloit, hypoxycléit

Xyclbit

" Phap tuyén (x)

12_0 _.?_.._ 2 .3 £ ‘_1,_5 - = 3 = - = 5

~

1011

o e

Epixycloit va hypoxycloit

Epixycléit
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Bang 1. Bang tra ham than khai

ha )

N

o Thiz 0o 5 : 3 15 Ny = i
i ALY 177 (K215 L 0346 LH 20 O0a04
T 01918 01604 U 013 02020 02333 02503
000 (474K) 06201 DAROY (M | (6373 0707
1 O 12361 12090 12547 L3604 4138 L5303
5[ 050 22220 23352 24523 2874 20978 N
6 | 000 03845 G003 04175 JEYE) 114524 047086
7 1K) {61y {6337 | 64 UHhTu? {17035 0720
i % | 000 09145 09435 | (9732 TETEN! 10333 63
P | oo 13048 ETEELE 14174 14563 1960
0N, 000 17941 18397 L4860 [CXER 195121 20349
THIGED 1394) 24943 35037 35068 6208 16797
12 [ om 171 31831 32504 23185 13875 34533
12 oo 10754 40514 11325 12100 42938 43700
1 000 10819 50739 51650 53542 53526 54482
15 1 000 61488 H254% 6361 1 61080 65774 66873
16 | 00 (17492 07613 07715 07837 07982 08197
1700 (025 09161 09294 09439 09580 09722
18 F 00 10760 10613 1107} 11223 11387 11547
9 | 00 13715 17888 13063 13230 13418 ] 3508
0| 00 14904 15008 15293 1 5450 15689 15890
2 | a0 17345 17360 177177 1 7996 18217 18410
22 | a0 20054 20292 MN533 0773 21019 31260
23 | 0o [ 2304 23312 23577 23845 21114 24386
M| 00 I 726350 16639 A3 27225 27521 27820
5 00 29975 30293 1 T30613 30935 31260 31587
26 | 00 11947 33293 | 346dd 24097 33352 35700
27 | 00 33287 8606 10047 39432 39815 40209
EJE 13017 43480 43845 14261 44635 45010 |
29 | 00 48164 18612 39064 19518 19976 S0437
| 00 5375] 54238 54738 55121 35717 56217
| oo SBR09 60335 60853 61300 61937 62478
2 [ on 6O 66934 67509 6RO%S HRO6S 09250
3] o 73449 14064 74681 75307 70934 76565
IR 21097 K1760 82428 R3O0 43777 %1457
Yoo 98342 YO0SR 90777 91502 92330 92561
| 0 (0322 NOR9G HWTT 10055 10133 10212
37 | 0 10778 10861 10944 11028 11113 11197
R 11806 11895 11985 12075 12165 12257
W0 12911 13006 13102 13100 13297 13395
| a 14097 14200 14303 14407 14511 14616
T 15370 15450 1534 15703 15815 15978
2] 0 16737 16855 16974 17053 17214 17335
3| 0 18202 18329 18437 18585 18714 18811
HETR D) 19774 19910 20047 20185 20323 20463
N 21660 21606 21753 21900 33049 77198
6| 0 23268 23424 23582 23740 23309 23630
47 | 0 2306 35747 25513 35713 25433 26055
w1 o 27285 27465 27646 27428 28012 196 |
49 | 0 29516 29704 20003 AR 30265 LR
50 ] u 390 R 33824 17534 12743 12957
2



Bang 1. Bang (ra ham than khai tiép theo.

i

e | Thitu Ay | 35 4y s s
b o000 00598 0070 K] (N30 IR WidRT
300 02771 0IN3K 033601 03689 3038 IRITETAI
YT G000 07610 03167 O8R5 (AR L TG
ST 16189 17107 8030, 190s w0057 0 Nyas
S oo 1 e eed | arwa 0 3R 13323 30564
6] oD 4%y OS0BY - 0830 L 054K U36RT 5898
T oo 07538 07783 ORO4Y 0830 D582 OREG
| oaw 1250 R 11643 1194 12322 BREE
9 040 15363 TTETI | 1646 16618 170sT ez
10 | 040 30795 21299 21810 22330 22850 7T 23un
t . 0.00 37353 SR0T | 28016 29241 9875 | 30518
12 | 0.0 35245 3605 36733 37474 IR224 R0
1x | 0.00 P4593 45437 16241 T 47157 JR052 18291
14 | 000 R S6127 15417 S&430 50134 0300
15 | 000 7985 6u1LL0 TUR TN 72501 73738
6 | 00 08234 (8362 1 084492 L (8756 )
7 | 00 09860 e 0158 10307 10356 10608
18 | 00 1709 [ LIR73 | 1203K 12208 12373 12543
19 [ 0.0 13779 13063 4148 14334 14523 | 14713
20 | 0,0 16092 16296 16502 16710 16920+ 17132
21 | 00 8065 1889} 19120 19330 19532 19817
27 | o0 31514 21765 22018 22372 22525 13788
23 04 21600 24936 25214 25495 35778 1062
3|00 28121 28424 28729 29037 20348 73660
25 [ o0 1917 12249 12583 32920 33260 33602
36 | 00 36069 6432 36793 166 37537 27910
27 [ ob 0602 0397 ¢+ 415 11797 42201 13607
3% | 0.0 45537 15067 46400 16837 47276 17718
29 [ 00 SOU 51363 S1%3% 33342 52758 53268
0 [ 00 56720 37236 STI 58109 A%765 SO283
100 63092 | 63570 64122 6677 65136 H5798
1700 69838 ! 73430 71036 71636 7220 77838
33 | o0 7720 77839 TRINI 79130 79781 JOM37
400 85142 43832 85325 87323 k7425 88631
15 00 63701 94413 95 1%) 95942 96698 1 07450
6 | 0 10292 10371 10152 10333 10914 10696
370 11283 ED 11455 11542 11630 11718
[0 1234% 12441 12514 12637 1272i 12815
9|0 134993 13592 13602 13792 13893 13095
0 |0 14723 14329 14936 15043 15152 15361
1|0 16031 16156 16270 16386 16502 16619
FENIK 17457 17579 17702 178206 17951 15076
i3 | 0 18975 19106 19238 9371 19505 19639
1o 20003 20743 J0RRS 21028 21171 21315
15 | 0 ERRIT 23199 2265 | T1804 21938 23112
16 | 0 24220 24382 24545 2A70R 24874 25040
7|0 2622% 265101 26576 206752 26920 27107
a8 | 0 3531 Y4567 IRTEA 28043 0133 29724
15 |0 30691 30891 31042 31295 31498 A170%
a0 |0 33171 33385 33681 KR 1037 13257

Thi du cieh ra bing:

1OTim iy gde o = 200 v 20" = 0014904

2 Tim iy goe o= 1A v 14030 =

QLOE5HN, 3 Ton iy poc o = 22718257, Tra bing ¢d inv 22715 = 00207750 hidu s0 trong hang vor (00241 12
5, luemg thém cua iy 13 QOH205 = 000166, suy rainy 2287357 = 00020775 + 0000166 = (LUK,
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Béng 2. Heé s& dich chinh dao &, va &, véi banh rang an khdp ngoai dich chinh khong déu khi1 <i.,=2

T

7, 1 12 13 14 15 16 1f

i E.I ::2 5.1 : t :- E.,l : ‘;:I 5..1 E.I z j ‘E:I :
11| 0305 | 0,395 ; ; ) - ; '

12 | 0432 [ 0372 To4de [04aa | - - ] - } ] - o
13 | 464 | 0353 | 0479 | 0421 | 0486 1 0456 - - R - R
14 | 0400 | 0341 [ 0515|0300 [ 0324 [ 0462 [ 0525 0825 | - - - . -

15 [ 0513 [ 0330 [ 0.543 | 0386 | 0.557 | 0.443 | 0.565 | 0.506 | 0.571 [0571] - - - -
16 | 0,534 | 0,322 | 0,566 | 0.376 | 0588 | 0,426 | 0.600 | 0.485 | 0,609 | 0.547 | 0.608 | 0.608 -
17 | 0551 | 0.317 [ 0589 (0365 (0,614 [ 0414 [ 0631 | 0,468 [ 0,644 | 0,526 | 0,643 | 0,586 | 0.646 | 0.646 |
18 | 0,568 | 0312 | 0,609 | 0.35% | 0,636 | 0405 | 0,661 | 0,452 [ 0,677 | 0,508 | 0.67% | 0.566 | 0,683 | 01.624
19 | 0,384 | 0,308 | 0,626 | 0353 [ 0,659 | 0.294 [ 0,686 [ 0.441 | 0,706 | 0.492 ] 0.716 | 0.542 1 0.720 | 0.601
20 | 0601 | 0303 | 0,646 | 0345 | 0.676 | 0,389 | 0706 | 0.433 | 0,731 | 0481 | 0,744 | 0.528 | 0.776 | 0.580
2L | 0,617 | 0,299 | 0,663 | 0.341 | 0,694 | 0.384 | 0,726 | 0.426 | 0.754 | 0472 [ 0,766 [ 0,510 0,781 | 0.568 1
22 | 0,630 | 0.297 | 0679|0337 | 0,714 [0,376 | 0,745 | 0.419 [ 0,775 [ 0,463 | 0,793 | 0,537 | 0,769 | 0,554 ¢
23 - - 0693 ] 0334 | 0770|0372 | 0,763 | 0.414 | 0.792 | 0,458 | 0,315 | 0.497 | 0836 | 0.543
24 - - | 0706 | 0,333 | 0.745 | 0,396 | 0,780 | 0,409 | 0,813 | 0,449 [ 0,834 1 0,491 | 0.856 | 0.534
23 - - - | 0,758 | 0,368 | 0.796 | 0,405 | D830 | 0,445 | 0.854 ) 0.483 | 0.87% | 0,525
201 - X . - | 0,773 | 0,365 | 0,813 | 0,400 | 0,848 | 0,440 [ 0,869 | 0483 | 0,808 | 0.517
27 . - . - - - {0.826]0,399 | 0862 {0488 | 0892 [ 0480 [ 0916 [ 0511
28 - . - . - losi0]0.397 | 0881 04310907 [ 0470 [ 0636 | 0,504
29 | - . - - - - - | 0894 o430 ] 0921|0407 [ 0952 ] 0500
0| - . - - - . - |ovos | 0428|0936 | 0465 | 0,968 | 0,496
31 - . - R - - 0,551 | 0.462 | 0,981 | 0.495
2| - - - - - - . - | 0.967 | 0,459 | 0,999 | 0,450
- . R . [ . - ¥ - | 04ss [ 1,014 | 0487
g | - - . P - . - . - - | 10%0 | 0483
33 . . ¥ - - - . - -
37 - . - - - - - - -

®»| - - - - . - - - - - -
40 | - . . . - . - - - . - . -
42 - - - - . - . - - . - . - .
44| - . - - - - . - - - .
as | - - - - - . - - - - .
6 | - - - - - - - -
47 - - - - - - -
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Bang 2. Ha 53 dich chinh dao . va £, vdi banh réng an khap ngoai dich chinh khong déukhi 1 <, <2 fligp theo).

| 18 w1 w0 | a0 b n 24 ‘
alelelalelalesnlaielayels =
! - _!_, '[ - - :_.._?_
BERE ; - ] - S L]
IR - : - - -
. S S e R
15 - - - : :
i ; ; } S ; T
j_ln' - - - -__ -
15 | 0684 | n6gd | - ; ; e ;
19 (0723 0658 10720 0720 - — - ] ;
20 | 0756 ] 0639 | 0,736 | 0.699 | 0,755 0,755 | - - S - -]
21 [0792 0617 [0793 0676 10793 [0731 [o7sz [0782 ] - i ;
32 (0814 ] 0,609 | 0.830 |0.652 | 0.831 | 0.707 | 0821 | 0.758 |ogizlosizy - [ - .
23 T0.819 | 0.585 | 0.860 | 0.636 | 0.836 | 0.686 | 0.861 | 0732 | 0850 [ 0.787 | 0.839 [ 0339 ] - ;
24 0871 | 0.579 | 0.958 | 0.622 | 0,892 | 0,673 | 0,802 | 0,715 | 0.884 | 0,761 | 0.572 | 0,820 | 0,865 © 0.865
35 | 0.898 | 0.566 | 0.015 | 0,609 | 0.926 | 0,651 | 0.925 | 069610921 |0.742 [ 0913 | 0,793 | 0.893 71,845 |
26 10916 | 0561 | 1,937 | 0.601 | 0.948 | 0645 | 0.951 | 0,683 [0,950 [ 0.729] 0,940 | 0,774 | 0,934 | 0,822
27 10,937 | 0552 | 0059 | 0,592 | 0.976 | 0,632 | 0,976 | 0,672 | 0,984 | 0.708 [ 0,979 | 0,755 | 0.906 | 0.504
58 10958 | 0.543 | 0.080 | 0.583 | 0,097 | 0.615 | 1,000 | 0662 | 1,007 [0.700 [ 1010 | 0.737 | 1,000 | 0.784
70 10976 0537 [ 0.997  0.578 | 1018 | 0,608 | 1,023 | 0.65% | 1031 | 0,691 | 1,038 | 0.723 | 1033 | 0,764 |
30 10991 | 0532 | 1.017 | 0571 | 1,038 | 0.602 | 1,045 | 0,641 | 1,051 | 0,685 | 1055 [0.718 | 1,060 | 0,750
3111001 | 0528 | 1,038 | 0.562 | 1.056 | 0,594 | 1,065 | 0,634 | 1,073 [ 0,669 | 1.084 | 0701 | 1081 | 0741
37 [ 1.026 | 0525 | 1054 | 0,559 | 1.076 | 0580 | 1.082 | 0.629 | 1,094 | 0,662 | 1,101 | 0.696 | 1,105 0729 |
33 11,041 10522 1 1.071 | 0.554 | 1,093 | 0.584 | 110210622 | 1,114 [ 6,655 | 1,121 [ 0,689 | 1,127 | 0.720
34 | 1039 | 0516 | 1088 | 0,550 | 1130 1 0.580 | 1.122 | 0.614 | 1,131 [ 0650 | 1,145 { 0.678 | 1149 0,710
35 | 1.072 [ 0.515 | 1102 | 0.547 | 1,127 | 0,578 | 1,140 | 0,608 | 1.154 | 0,639 | 1,163 [ 0,672 | 1170 | 0.702
36 11,088 |O.S10 ] 1.117 | 0.545 | 1,141 | 0.573 | 1,157 | 0,603 | 1,172 | 0,634 | 1180 [ 0,665 | 1,188 | 0,696
37 | - 1031 | 0542 | 1059 | 0570 | 1,171 | 0.601 [ 1,187 { 0.631 | 1,200 | 0,659 | 1.206 | 0,690
33 V1185 | 0.540 | 1173 | 0.568 | 1.186 | 0.599 | 1.204 | 0,626 | 1.218 [ 0,653 | 1,223 | 0.685
9] - ; ; 1097 | 0568 | 1.201 | 0595 | 1222 | 0,622 | 1232 [ 0651 | 1,241 | 0,680
a0 | - 1201 | 0567 | 1218 | 0,591 1 1233 | 0,621 | 1,249 | 0,647 | 1,260 | 0.673
a | - - ; ; ; T V1231 | 0589 | 1,250 | 0.616 | 1,265 | 0,643 | 1.276 | 0.669
2| - ; ; ; T 11247 | 0,586 | 1,266 1 0.612 ] 1,279 | 0,640 | 1291 | 0,665
43| - ; - ; - ; 17279 | 0611 | 1295 | 0:636 | 1,306 | 0.662 |
aa | - - . ; - ; 1293 | 0,609 | 1,310 | 0.634 | 1.324 | 0,659
45 - ; - - ; ; 3250631 | 1336 | 0,657
a6 | - ; ; ; T 1338 | 0:629 | 1350 | 0,654
47| ; ~ ; i ; ; ; ; T 1365 | 0,651 |
48 - - ; ; - (379 | 0.646
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Bang 3. Bang tra banh rang theo giao su V.N. KUDRIAXEP. hé s& gidm dinh rang w vdi banh riang an khap
ngaai dich chinh khéng déu khi 2 > i, > 1,

z, 10 \ " 12 13 14 15 16 17 18 19 —|
o 0180 I 0127 0 0145 alen s 0,190 0202 ¢ 0,215 027 0.239—1_
b | H 1 1

z | 20 21 b 23 24 [ 2s
oy | 0,250 | 0257 | G265 | 0272 | 0278 | 0283

1

Bang 4. H& s6 gidm dinh ring y va ha s6 dich chinh dao £, vdi banh rang &n khép ngoai dich chinh khong déu
khiszi, =2

Z i1 12 13 14 15 16 17 18 19 20 21 22

wo| 006 1 017 1 018 { 009 | 020 | 0.21 0227023 | 024 | 0,25 | 0,25 { 0,25

£ 0,66 | 073 | 080 | 086 | 0,92 | 098 | 1.04 LIO| Liie | 1,22 | 127 | 1,31

Bang 5. Hé s6 dich chinh dao &, véi banh réng an khdip ngodi dich chinh khdng déu khi 5= i, > 2

7, i 1 '
Z;
25 {0442 T o425 | © - ] - . . . . -
30 | 0301 | 0486 [ 0,471 | 0463 | -
35 | 0556 | 0542 | 0528 | 0,522 | 0518 | 0512 | 0505 | -
40 | 0.610 | 0.596 | 0,582 | 0577 | 0.575 | 0,569 | 0.564 | 0.560 | 0.553 . ]
45 | 0661 | 0,648 | 0,635 | 0,632 | 0,628 | 0.624 | 0,620 | 0616 | 0611 | 0.606 | 0566 | .
0 | 0.705 | 0.696 | 0.685 | 0,684 | 0.682 | 0,677 | 0674 | 0.671 | 0.667 | 0.662 | 0623 | 0592
35 [ 0.754 1 0745 | 0734 | 0732 | 0731 | 0.728 | 0727 | 0.722 | 0,720 | 0.716 | 0.677 0,647

60 - 0.789 | 0,782 | 0880 [ 0,779 | 0,778 0777 | 07723 | 0772 | 0,769 | 0,729 0,697
65 - - 0822 | 0.825 | 0826 | 0,827 | 0,825 | 0.823 0821 j 0,820 | 0778 | 0,748
70 - - - 0866 | 0870 | 0872 | 0874 | 0,871 | 0.869 0,868 | 0826 [ 0,797
75 - - - - 0509 | 0914 | 0517 | 0520 | 0919 | 0916 0.876 | 0,846
80 - - - - - 0,934 | 0,957 | 0,961 | 0,962 | 0,965 0,924 | 0,891
&5 - - - - - - 0598 | L0201 | 1,003 | 1008 | 0964 | 00us
90 - - - - - - - 1,042 | 1,046 | 1,048 | 1005 | 0975
95 - - - - - - - - LOUB6 | 1,088 | 1,045 | 1,013
100 - - - - - - - - - 1,129 | 1,087 | 1,057
| 105 - - - - - - - - - - Li3] ] 1.008 |
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