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L3I NOI PAU

P8i tugng phuc vu cla sach nay 1a sinh vién cac trudng dai hoc ky
thuat va cao ding k¥ thuat trong ca nude ¢ hoc tap mdn hoc Chi tiét may
va lam dé an mén hoc Chi tiét may.

Théng thudng, khi lam d6 &n mdn hoc Chi tiét may, sinh vién phai:

1. V&: ban vé& chung; ban vé 13p, ban vé ché& tac mét sé chi tiét cu thé:

2. Viét: thuyét minh, trinh bay céc két qué tinh toan va cac yéu cdu
kinh t€, ky thuat clia may da dugc thiét k€. Huéng dan st dung san phdm
da thiét ké ra.

D6 an mdn hoc Chi tiét may la mot trong s& nhing dé an rat quan
trong ddi véi sinh vién hoc tp cac chuyén nganh ¢d gdc nganh co khi. Day
la mét dip sinh vién phai van dung ddng thdi va hiéu qud cac kién thifc clia
nhiéu mén hoc da thau thai dudc dé thiét k& cac chi tiét may cé cong dung
chung. That vay, cac kién thitc vé Co hoc ly thuyét [30, 48] va Nguyén Iy
may [31] dugc van dung trong viéc xay dung cac Iude dd ddng, phan tich
déng hoc va luc trong hé théng truyén déng. Céc kién thirc vé Va4t liéu hoc
[36, 76] dugc van dung dé€ Iua chon cac vat liéu t6i wu khi thiét ké timg
chiing loai chi tiét may chua dudc tiéu chuan hoa. Cac kién thitc vé Suc
bén vat liéu [33] dugc van dung dé gidi quyét nhitng van dé vé (ing sudt,
bi€n dang, d& cimg vimg va &n dinh cla hé théng cac chi tiét may ndi déng
véi nhau. Céc ki€n thic vé Dung sai 18p ghép [27,39] duoc van dung trong
thiét k& chi ti€t va 1ap ghép gilia cac chi tiét trong hé théhg may, trong cum
may. Cac kién thitrc vé do bén tinh va dd bén mdi, d bén mén cha mén hoc
Chi tiét may [35, 43, 44, 45, 55, 68, 69, 73] dudc van dung dé kiém bén cho
chi ti€t may dudc thiét k& ra. Ngoai ra, ngudi thiét ké budc phai tuan thd cac
tiéu chudn quéc gia (TCVN) {1-28] va cac tiéu chudn quéc t& (ISO) [29, 74]
vé nganh co khi, biét slr dung cac biéu d8, cac dd thi, cac toan dé da quy
chudn [45, 56, 63, 64, 66, 68, 70], phai biét s dung cac bang biéu, cac s
lidu (d&c bigt phdi biét cach ndi suy )... dé tién hanh hang loat cac phép
tinh toan thiét ké can thiét. Cudi cling céc kién thirc vé Hinh hoc hoa hinh
[37], vé& V& ky thudt [40] gitip ngudi thiét ké thé hién y do thiét k& cla minh
trén ban vé theo mot ngdn ngit ki thuat théng nhat.



Thiét k€ may cd khi la mét cong vige doi hdi su ké thifa va SUf sang
tao lién tuc. Ngay nay, nhd su tién bd clia CNTT, nhiéu phan mém thiét k&
co khi da xuat hién va da dudc thudng mai hoa rdng rai trén thé gidi [46, 49,
52, 74]. Ngudi thiét k& chi tiét may phai biét s dung nhitg phan mém do
@& tang niing sust lao déng. Nhidu cong cu manh dudc s& hoa da xudt hién
[41, 42, 47, 71, 75], ngudi thiét k€ phai biét khai thac, s dung chung.
Nhimg phuang phap tinh toan méi (nhu tinh toan dé bén theo xac sudt pha
huy) [47]. nhitng chi tiéu mdi vé kha nang lam viéc clia chi tiét may da xust
hién (nhu &6 bén nit ran, 46 dai pha huy K chi tidu déng dang pha huy
méi) [32, 35, 61, 68, 69, 73, 79] can phai dudc ap dung dé nang cao cac
loai d bén va dd tin cay clia chi tiét may va may. Tuy vao trinh dd cla
ngudi thidt k&, tuy thugc vao hién trang san xuat, nhidu phuong an két cau
c6 thé dudc dua ra, nhiéu gidi phap ky thuat co thé xut hién trudc mét yéu
cau san xuat thuc t& [38, 58, 59, 62, 67].

Bac diém ndi bat clia viée thigt ké chi tidt may thdi nay 1a tu déng hoa
tinh toan va tu dong hoa thiét ké [51,52] va thiét ké t&i uu {60, 66, 70]. Thiét
ké dién tlr (/ design) dugc phat trién trén binh dién toan cau [74]. Qua trinh
thiét k& tu thich nghi va sir ché tao gan nhu dugc thuc hién song song [48,
77] va dugc chia sé san pham trén pham vi toan cau theo luat thuong mai
clia WTO va luét s hitu trf tué. Qua trinh thiét k& va qua trinh ché tao phai-
- duge xem xét, gidi quy8t mét cach song song, gin lién véi nhau. Tat ca
nhitng van dé d6 da 1am thay ddi tu duy thist k& may co khi theo nhing
quan diém truyén théng da quen thudc trudc day [34, 77].

Ngay nay, & Viét Nam cling nhu & nhiéu nuéc trén thé gidi dang c6
géng xay dung nhiing trudng dai hoc ding cdp qudc t& [78]. Trong cac
trung dai hoc déng cap qudc t& thi sach gido khoa dign tir [77] va nhing
hoc ligu m& (OCW) cac mén hoe, trong dd ¢ mén hoc Chi tist may déu
dudc coi trong va dugc sl dung 1a nhimg nguén tri thitc cét y&u, nhimg tai
nguyén trf tué dé truyén tai ngusi hoc tai moi thai gian va & moi khéng gian
bang cac dich vu truyén théng ngay cang hién dai va phat trién.

Cudn sach B dn mén hoc chi tiét mdy duoc viét ra theo nhitng van
dé da trinh bay & trén, nhim gitp cho sinh vién trudc mat hoan thanh tét
chuang trinh mén hoc Chi ti€t may, vé fau dai gép phan hinh thanh nhimg
phdm chat can thiét clia nha thiét k& may ca khi hién dai phuc vu 6t cho
cdng cudc cong nghiép hoa va hién dai hoa dat nudc...
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Séch D6 an mén hoc chi tiét may bao gém nhiing phan sau:

Phén thtr nhét: Gidi thiéu mét s6 dé B3 an mon hoc chi tiét méy. Cac
dé nay ham chdra t4t c& nhimg ndi dung ma sinh vién da dudc nghién cu
trong phan Iy thuyét.

Phén thir hai: Trinh bay hoan chinh viéc tinh toan thiét ké hai dé an
d€ lam mAu. Viéc tinh toan thiét ké cac bd truyén co khi nhu: truyén dong
dai, truyén ddng xich, truyén déng banh rang tru tron rang thing, rang
nghiéng, truyén ddng banh rang con; truyén dong truc vit - banh vit dugc
trinh bay cu thé, ty mi. Nhimg van dé vé do bén mdi clia cac chi tiét may
déu dac bist chd y, vi (ng sudt trong cac chi tiét may clia may déu bién ddi
theo thdi gian. Viéc tinh chon then, khdp ndi, § 1an... trinh bay ré rang mach
lac gitp cho sinh vién bdt ling tung khi phdi tuan thG cac quy chudn cia
nudce nha (TCVN) hoac quy chudn quéc té€ (ISO). Phuong phap trinh bay
nhét quan: viét cac cong thitc tng quét (k& ¢ ngudn tra cit, ap dung, ndi
suy), thay cac tri s6 cu thé cb trong cac cong thitc 46, sau do 1a két qua
cudi cling. Mifc d6 chinh xac clia cac phép tinh: 18y t6i hai chir s6 sau d4u
phdy déng. Khi cén tam tron, cac s6 Idy theo ly thuyét sai sé6.

Cac ban vé I3p va ban v& ché tao thudc hai d6 an miu ciing dudc gidi
thiéu day di theo ding yéu cau clia dé dd an trong phan thi tu.

Phén thir ba: Gidi thiéu mét s& chuong trinh tu ddng hoa tinh toan ti
w trong méi trudng Maple. Nhitng mé dun chugng trinh nay ¢ thé nang
cap, phat tri€n vi ching dugc trinh bay dudi dang ma ngudn md. Ching vé
cing ¢6 ich cho moi ngudi khi can ty ddng hoa tinh toan t6i wu vi chi viée
nhap liéu méi s& nhanh chéng thu dugc céac két qua tinh toan. Trén co sd
d6, ngudi thiét ké sé chon Iua dugc phuong 4n t&i uu theo mét s& ham muc
tiéu nao do.

Phén thir tu: Gidi thiéu mét s6 két cdu dién hinh va mét s6 ban vé ché
tao gitip sinh vién c6 thé méd phdng vé trén PC trong moi trucng AutoCAD
vdi cac phién ban khac nhau (tir 14 trd 1&n).

D& phuc vu viéc day — hoc tif xa, sach D6 dn mén hoc chi tiét mdy
con dudce xuat ban dudi dang e-book. [77]

Nhu vay, sach D6 dn mén hoc chi tiét mdy phuc vu tat ¢ nhing ai
quan tam, tim hi€u va phai thuc thi viéc thiét k&, ché tao cac chi tiét may cg
khi €6 céng dung chung.



Méac du sach dugce bién soan véi tri thitc ciing kinh nghiém gidng day
va hudng Yan B8 an mon hoc chi tiét may trong sudt 30 nam qua cla tac
gia va c6 sy gép y quy bau clia GS.TS An Hiép, Cha nhiém Bd mén Thiét
ké may, PGS.TS Tran Vinh Hung thudc Trung tam CAD/CAM clia Trudng
Dai hoc Giao théng van tai va clia PGS.TS Nguyén Hiu bién, PGD Trung
tam tinh to&n hiéu néng cao cda trudng Pai hoc Khoa hoc Tu nhién thude
Trudng Dai hoc Quéc gia Ha ndi, nhung do trinh d6 clia tac gia cb han nén
chdc chan khéng thé tranh dugc nhimg thi€u sét va han ché. Nhan day, tac
gia xin bay td sur cam on chan thanh tdi cac déng nghiép cé tén trén va Nha
Xuét ban Hat Phong. Tac gid it mong nhan dugc nhimg ¢ kién dong gop
xay dung clia cac ban doc.

Moi y ki€n dong gbp xay dung déu dugc hoan nghénh, xin vui long
glfi vé Nha xust ban theo dia chi: Nha xudt bdn Hai Phong, s6 5 Nguyén
Khuyén, thanh ph8 Hai Phong, dién thoai: (031 }3.921076, hoac lién hé truc
ti€p vdi tac gia theo dia chi: guyetnv@Igdtu.edu.vn Dién thoai: (04) 7.541.575.
hay lién hé vdi: Trung tdm CHQSFLT, chasfittnt@yahoo.com.vn, Dién
thoai:(0280).866.682.

Xin chan thanh ¢&m on.

Ha Noi, ngay 26 thang 3 nam 2007
Tac gia '

Ngé Vin Quyét



Phan thit nhdat
GIGI THIEU MOT SO BE bO AN MON HOC

PE SO 1

Hop gidm t6c bdnh rang
con-tru

2 cép:

u=38...15; (6,3...27.5)

3 cap:

u=25..75.(28,3...182)

Dang rang:

Binh ring con: thang,
nghiéng, xoan.

Bénh rang tru: thang, nghiéng.
+ Truyén mémen va chuyén dong giita 2 truc chéo nhau, thudng 1a 2
truc giao nhau véi géc 900.
- Gid thanh ché€ tao cao; ché tao khé; diéu chinh lip rdp khé; trong
luong 16n; kich thude 16n. A
TCVN1882-77 va TCVN3690-81 ,_’l
: o

Hinh 1- Lwgc do dong N /E
Truc: 1, 1111, IV ' e

I : L
1. Pong codién ‘Pﬁ- |

2. Khop noi H ] A f—s

3. Hop giam toc con - tru 2 cdp :__l:| TW ~
4. Bo truyén xich sl s :

5. Bdng tai
g R




Hop giam téc béanh
rang tru rang nghiéng 2 cap

2 cap:u=28...30;
3 cdp: u =50...400
Dang rang:

Bénh rang tru: thing,
nghiéng. '

+ Truyén moémen va
chuyén dong giita cic truc
song song. Két cdu don gian.
Dé ché tao, dé diéu chinh.

- BO tri cdc bénh rang khong d6i xing. Phan b luc khong déu doc
theo chi€u dai rang, va tai cdc 6. Kha nang'chay mon tuong déi kém.

TCVN: 1882-77; TCVN 2285-78,2286-78; TCVN234378-2345-78:
TCVN2346-78,2346-78,2340-78.

Truc: 1 11, 11, IV 2
1. Dong co dién i
2. Bo truyén dai gt &)
3. Hop gidm toc banh rdng tru - dﬁ
rang nghiéng 2 cdp - "- “ a
I :

=}

I
h

T
g]i"—\ [l

10



PE SO 3

Hop giam téc banh
rang tru rang nghiéng 1
cdp; truc vao va truc ra
cung mot phia.

Uu diém: Truyén

“dugc cong sudt, mé6 men

16n. Két cau chac chan.
Nhuoc diém: C6 luc
chiéu truc, két cau 6 truc
phuc tap. Khong gian lap
cdc moay o trén dau truc

ra va dau truc vao hep.

+ TCVN: 1882-77; TCVN 2285-78,2286-78; TCVN234378-2345-78;

TCVN2346-78,2346-78,2340-78.

1. Dong co dién
2. Khop noi

3. Bo truyén dai
4. Hop giam toc
5. BO truyén xich

6. Bang tai
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Pk SO 4

Hop giam t6c bdnh riang
nghiéng tru rang nghiéng 1 cap,
truc vao mot phia, truc ra mot phia.

Uu diém: Chéc chén, két ciu
don gian, truyén dugc moé men
xoan 16n. D& dang bé tri, lap cic
moay o vao dau truc.

Nhugc diém: Kich thudc
tuong dai 16n; c6 luc chiéu truc, két

cdu 6 phic tap.

TCVN: 1882-77; TCVN 2285-78,2286-78; TCVN234378-2345-78;
TCVN2346-78,2346-78,2340-78.

1- Dong co dién 4- Hop giam toc
2- Khép noi 5- Bo truyén xich
3- Bo truyén dai 6- Bang tdi
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PESO 5

Hop giam téc banh
rang tru rang thang 2 cip
truc vao va truc ra cung
mot phia.

Uu diém: Ché tao,
lap rdp, diéu chinh dé
dang. Truyén dugc cong
sudt va mo men trung binh.

Nhugc diém: C6 mot
cap banh rang hd, nén viéc
tinh todn hoi phiic tap, vira
boi tron an khép bing m&
vira boi tron an khép béng
dau. Truc vao va truc ra -

cung mot phia nén khong gian b6 tri, ldp cdc moay o bi han ché.
TCVN: 1882-77; TCVN 2285-78,2286-78; TCVN234378-2345-78;

TCVN2346-78,2346-78,2340-

cd dién
cg ndi

J— Hop giam téc

4~ BS truydn xich

5- Bdng tai
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Hop giam t6c bénh riang
tru rang nghiéng 1 cap.

Uu diém: Truyén duoc
momen va cong sudt 16n. Truc
ra & hai phia khic nhau nén
khong gian b6 tri khép nai,
moayo kha rong.

Nhuge diém: Két cau cé
kich thude kha 16n.

TCVN: 1882-77; TCVN 2285-78,2286-78; TCVN234378-2345-78;
TCVN2346-78,2346-78,2340-78.
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Pk SO 7

Hop giam t6c bdnh
rang tru rang nghiéng 2 cép.
: Uu diém: Truyén dugc
' cong sudt 16n, moé men lén;
khoang cach truc 16n. Khir
dugc luc chiéu truc do truc
trung gian c6 hai banh riang
. nghiéng nguoc chiéu nhau.

Nhuge diém: Ché tao
khé, lap rdp va diéu chinh
khé.

PN

o

TCVN: 1882-77; TCVN 2285-78,2286-78; TCVN234378-2345-78;
TCVN2346-78,2346-78,2340-78.

1- Déng cd dién
2- m% ndi
3- B truyén dai
4— Hép giam téc
5- Khdp néj

6— Bdng tar
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Hop giam t6c banh
rang tru rang nghiéng
2 cap.

Uu diém: Két cau
vitng chéc, truyén duoc mo
men 16n, khoang cich truc
I6n. Khit duoc luc chiéu
truc do truc trung gian c6
hai banh rang dugc chon
theo hai chi€u nghiéng
nguoc nhau.

Nhuge diém: Truc
vao va truc ra cing mot phia nén khong gian bé tri khép n6i va moay o
kha hep;

TCVN: 1882-77; TCVN 2285-78,2286-78; TCVN234378-2345-78:
TCVN2346-78,2346-78,2340-78.

1- Déng cd dién
2- Khdp ngi
3~ Hép giom téc
4~ BS truyén xich
5— Bdng tai
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Hop giam t6c banh
rang tru rang thang 1 cép.

Truc vao va truc ra
cung mot phia.

Uu diém: Két cdu
nhd gon; diéu chinh, lap
rap tuong d6i dé dang.

Nhuoc diém: Truc
vao va truc ra cung mot
phia nén khong gian bg
tri khép n6i va moay o
khd hep; Truyén cong
sudt nho.

TCVN: 1882-77; TCVN 2285-78,2286-78; TCVN234378-2345-78;

TCVN2346-78,2346-78,2340-78.

:
:

[—

Khi nd?
.3'—- Hép giam J&‘
4- BB truyén xich
5- Bang tai
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PE SO 10

Hop giam t6c banh truc vit -
banh vit.

Ut diém: Truyén chuyén dong
. gilta hai truc vuéng géc v6i nhau.
Kich thuéc nhé gon. Truc vit nim &
du6i banh vit nén boi tron dé dang.

Nhuge diém: Bo truyén chéng
bi mOn mat rang, nhét 1a rang banh
* vit. Ch€ tao kho, lip rép, diéu chinh
| khé. Gid thanh twong d6i 16n.
TCVN: 1882-77; TCVN2845-
* 79;2847-79;3606-81
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Phan thir hai

MOT SO BO AN CHI TIET MAY DIEN HiNH

1. Hé dan déng co khi dong co hop gidm téc banh rang con-tru 2 cip

2. Hé dan dong co khi dong co hop gidm téc banh ring tru
rang nghiéng 2 cip

19



PE SO 1- HOP GIAM TOC BANH RANG CON-TRU HAI CAP
Phdn I: Chon dong co va phdn phéi ty sé truyén

4

| ‘E}._, e
A e

—
1

L

3/

—_—

Hinh 1.1 Lugc dé hé ddn dong bdng tdi
1.DBjng co dién; 2.Khdp ndi; 3.Hop gidm t6c bdnh ring cén tru 2 cdp
4.Bo truyén xich; 5.Bdng tdi

* I-1. CHON PONG CO PIEN

1. Chon kiéu loai dong co:

Hién nay c6 hai loai dong co dién 12 doéng co mot chiéu va dong co
xoay chiéu. D¢ thuan tién, phd hop véi luéi dién hién nay ta chon dong co
dién xoay chiéu. Trong s6 cdc loai ddng co xoay chiéu ta chon loai dong co
ba pha khong déng bd ro to 16ng séc (cdn goi 12 ngdn mach). V6i nhiing wu
diém: K&t cau don gian, d& bao quén, gi4 thanh thdp, [Am viée tin cay, c6 thé
mac tryc ti€p vao 1usi dién ba pha khong cin bign ddi dong dien.

2. Céc két qua tinh to4n trén bang tii:

1) M6 men thuc té trén bdng tdi:

P.D 4500320 -
=, = —Eﬁ = 720.10XNmm) = 720(Nm)

2) Chon s6 vong quay ddng bé ciia déng co:

- S8 vong quay dong bo ciia dong co (cdn goi I t6c d6 tiY trudng quay)
duge x4c dinh theo cong thitc:

60.f
= L )
P _ '
Trong dé: f - t4n s6 clia dong dién xoay chiéu; véi mang dién & nudc ta

f = 50Hz;

20



-

tai la:

p - s6 d6i cuc tir ( chon p = 2).
60.50

Y= =1500(vg/ ph)

- Can cif vao vin tdc vdong cha bang tai, chon s6 vong quay ciia bang

60.10°y
By = —— (vg/ ph) (1.2)

Véi: v - van t6c vdng bang tai (v = 0,95my/s);
D - dudng kinh tay quay (D = 320mm).
60.10°.0.95
M =3 14320
3) Xdc dinh hiéu sudt toan bé hé thong:
Goi 1, 12 hiéu suit cla toan bo hé thdng dirge xdc dinh theo cong thite:
M= Mareonr Maarg: N6 N (1.3)
V6i: Moo - hidu sudl truyén dong chia bo truyén banh ring con;
Ny - NiGU sust truyén dong ciia bo truyén bénh rang tru;
1 - hiéu suit truyén doéng cha cip & lin;
N, - i€u sudt truyén dong cha bo truyén xich;
Theo bang 2.3 [43, 57, 58, 591, tapl, c6 duoc:
Mo = 0:97 5 Mo = 0,96 5 M= 0,99 5 M, = 0,92
Thay céc tri s6 trén vao (1.3) ta duoc:
T = 0,97 . 0,96. (0,99)* . 0,92 =0,82
3. Chon déng co dién theo cOng suat:

= 56.7(vg/ ph)

1) M6 men déng tri: Ty, = (1.4)

k=1

Trong d6: T, - L mo men thif k cita ph tii trong téc dong lén bang ti;
t, - Thoi gian tdc ddng cia md men thit k.
Tir dé bai c6 két qua: T,=T; t, = 50%t = 0,5¢

T,= 0,8T; t, = 50%t = 0,5t

21



" Vay.cé két qua:

- \/TZ.O, 5t+(0,87)".0,5 [T2.0,5+(0,8T).0,5
diy = P -

=/0,5+0,5.0,64 . T, =0,9.720 = 648(Nm)

2) Cong sudt ddng tri trén bing tdi:
- T ot - M = 3,847(kw)
™ 9550 9550 ‘
3) Cong sudt ddng tri cdn c6 trén dong ca:
P, 3,847
e = _7'7: = 082 4.7(kw)

Tir céc thong s6 da tinh todn, c6 thé chon loai dong co K mang nhan
hi¢u K132M4 kiéu c6 bich, c6 c4c thong s6 k§ thuat nhu sau. Theo bing
P1.1 trang 234 [43, 57, 58, 59], Tapl, c6 bang s6 lieu sau:

Bdng 1.1. Bdng ddc trung co - dién ciia déng co

Cong | Vantdc quay Khéi
Kiéu dong sut vg/ph L | Tk huong od
_ ~ n% | Coso
o Mi I, | T, mm
Kw ! & | 30Hz | 60Hz kg

KI32M4 | 5575|1445} 1730 | 860|085 [59 |20 72 |32

* Dac diém cia dong co dien K:

- V& pham vi cong sudt: Véi cing s6 vong quay déng bd (n,)
1500vg/ph dong co K c6 pham vi cong sudt 0,75 + 30 kW 1én hon clia dong
ca DK, nho hon cha dong co 4A.

- Pong co K c6 khéi tugng nhod hon so véi dong co DK va dac biét c6
mo men khdi ddng cao hon 4A va DK.

4) Kiém tra difu ki¢n mé mdy, diéu kxén qud tdi cho déng co
dd chon:

a) Kiém tra diéu kién md mdy:

Khi md mdy momen tdi khong dugc vuot qus momen khdi dong cia
dong co (T < T, ) n€u khong ddng co s& khong chay. Trong céc catalog cla
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dong co déu cho ty s6 T,/ T,, , 46 ciing 13 mot s6 liéu cin d€ tham khao khi
chon nhén hi¢u dong co, vét didu kien:
T/ TET/ Ty
Trong d46: T, — Mémen m& mdy ciia thi€t bi cin din dong.
T, / Ty = 2,0 (Theo bangl.1. & trén)

Theoluchéphdtiitrqngtécd@ngnhudﬁchotrongdéb&i:.

T § 14T

S

] 0.8T

=

"

£ t

[_' l—
(2..3)s || 50%t’ 1  50%t |

Hinh 12. Lupe do tdi trong tdc dong lén truc bing tdi

T L4T_
T T

Vay dong co thoa min diéu kien md mdy.
b) Kiém nghiém dong co theo cdc diéu kién lam viéc:
Toaxque = [Tac] 5 [Tacd =1y, 2. T

9550 '
T=1 445"5’-5 = 36,3 (Nm) ; — [Ta} = 0,82.2 .36,3 = 59,50 (Nm)
9550.P,
Coketqua: T, e =Ky - Tain = ——==*.1,4
Py M
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9550.3,847

= L4 =434 (Nm) ;
" 71445.0,82 (Rim)

Theo s6 liéu dong co dd chon, ¢6 [Ty] = 59,5(Nm)
So sanh két qua: Vay [Tu] =59,5 > T, que = 43,4

1.2- PHAN PHOI Ti SO TRUYEN

D¢ phan phéi ti s6 truyén cho céc bo truyén, phai tinh i s6 truyén cho
toan bo hé théng.

n, 1445
Uy =——=——=2548 )
ma uy =u . u,, (1.6)

vdi u, - ti s6 truyén cia hop gidm t6¢;
U, - ti 58 truyén ngoai hop;
Uy = Ugn - Ugen
Ugy - 11 88 truyén clia khé‘p nGi (ugy = 1);
= ung = Uyien
Uy - 1 6 truyén clia bd truyén xich.
Theo bang 2.4 {43, 57,58,59), Tap 1, c6 u,,,=2...5
= u“g—um—2 Chon u,, =2, ¢6:

Uy 25,48
u, = -——=—2—-=12,74

Hrg

* Ti s6 truyén cia bd truyén trong hép:
U, = Uy U, .7
- ti 5§ truyén clia bo truyén bdnh rang con;
U, - ti s6 truyén cla bo truyén bénh ring tru.
Véi hop gidm tdc banh rang con - tru 2 cdp, néu ham muc tiéu 1 kich

thudc clia hép gidm t6¢ nhd nhét, nén chon ti s§ truyén cap cham (u,) tinh
theo cong thiic thuc nghiém trong tai liéu [43, 57, 58, 59],

Tap 1: ldy u, = 1,32 . }/u, , thay s§ vio thu duge:

u, = 1,32 . 12,74 =3,08;
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0 (L7) =, = %;’-=%£=4,13
Vay ¢6 két qua vé ti s6 truyén clia céc bo truyén trong he théng la:
B truyén xich : u,, =2 ; |
Bo truyén bdnh rang c6n : u, = 4,13 ;
B0 truyén binh rang tru : u, = 3,08.

L 3. XAC BPINH CAC THONG 56 BONG HQC VA LUC CUA CAC TRUC

l 2 I—\ [j I I . /Ii p
@/L \ C 5
) N

| ll;// M D v

Hinh 1.3. K3 hi¢u cdc truc trong hé théng ddn dong bing tdi

1. Tinh todn téc d6 quay ctia céc truc
- Truc dong co: n,, = 1445 vg/ph;

-Tacl: o= '::i = # =1445 (vg/ph);

- Tl'l_lC.II: ny, = ::—‘1' = %—g—- = 349,87 (vg/ph);

- Truc IIL; ny = %j = %(% =113,59 (vg/ph);
~Tryc IV: gy = ~2-= 1132’59 =56,79 (vg/ph).

xich
2. Tinh cong suit trén céc truc
Goi cong suft trén céc truc I, I, 1, TV 14n lugt 1a P, Py, Py, Py 06 két qua:
_ - Cong suat danh nghia trén truc dong co: -
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Py = By = 4,7(W)
- Cong sudt danh nghia trén tryc I

P,=P, . M. Ts=47 . 1.0,99 =4,653KkW)
- Cong sudt danh nghia trén truc II:

Py =Py . NMoroq - N = 4,653 .0,96. 0,99 = 4422(kW)
- Cong suft danh nghia trén truc III:

P =Py Mg - Ne = 4,422, 0,97 . 0,99 = 4,246(kW)
- Cong suét danh nghia trén truc IV:

Py =Py Ny - N = 4,246 . 0,92 . 0,99 = 3,86 7(kW)
3. Tinh md men xodn trén céc truc |

-Goi md men xoén trén cdc truc L I, IIL, IV 12 T;, Ty, Ty, Tyy ©6 két qua:

- Truc dong co:
10°.P% 10"4 7
T, =9.55. =9,535. = 31062 (Nmm)
n, 5
Tuck  T.=9,55. 10°F L=9, ssw—zmsz -
el L= 1445 (Nmm)
10%.P, 10°.4,422
. : = 9,55.—-’-’-—9 55— == =120702
Tl Ty " 349,87 (ea)
10%.P 10%.4,246 :
. . T.=9,55. =9 55——=356979
Trye Il Ty - 113,59 (Nmm)
10° ¢,
- Truc IV: TIV= 9,55 0 J:)W = 9,551—(1-3'—,'§§1 = 650288 (Nmm)
: ny, 79



Bdng 1.2. Bdng s6 liéu déng hoc va dong lur hoc

trén cdc truc cita hé théng ddn déng
Thong s6 Téc 40 quay Congsusit | Mo men xodn
Truc e ) kW) (Nmm)
Truc déng co 1445 4,7 31062
1
Truc 1 1445 4,653 30752
4,13
Tl 34987 4422 120702
308
Truc I 113,59 4,246 356979
2
T IV 56,79 3,867 650288
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Phdn II: Tinh todn thiét ké cdc bo truyén

ILI. THIET KE BO TRUYEN BANH RANG

IL1.1- B6 truyén banh rang con - rang thing cip nhanh

1. Chon vt liéu:

Chon loai vat liéu nao 12 tuy thude vao yeu cdu cu thé: tii trong l6n
hay nhé, kha nang céng nghé v thiét bi ché tao ciing nhu vat tu dugc cung
cdp, c6 yéu cdu kich thudce phai nhd gon hay khong?... P& véi hop giam téc
con - try 2 cép chiu cong suit nhod TP;'; =5-5KW) , chi c4n chon vat liéu
nhém 1. Vi nhém I c6 d6 rang HB < 350, bénh ring dugc thuong hod hoac
t6i cdi thién. Nh&r c6 d rin thdp nén c6 thé cit rang chinh x4c sau khi nhiét
luyén, dong théi b truyén cé kha ning chay mon. Cu thé Theo bang [43,
57, 58, 59] (6.1), trang 92 {43, 57, 58, 59], Tap 1, chon:

* Bdnh nhd (bénk 1):

+ Thép 45 t6i cai thién;

+ Dat tSi d6 rin HB = (241...285);

+ Gidt han bén ©,, = 850MPa

+ Gidi han chdy ¢, = 580MPa;

Chon d6 rdn banh nhd HB, = 250.

* Bdnh lon (bdnh 2):

+ Thép 45 t6i cai thién;

'+ Dat t6i do rin HB = (192...240):

+ Giéi han bén 6,, = 750MPa;

+ Gié6i han chay o, = 450MPa;

Chon 6 rén bénh 16n HB, = 240.

2. Xdc dinh ting sudt cho phép

Ung sudt tiép xiic cho phép [0,,] va tng susit uén cho phép [o;] dirge
x4c dinh theo cong thiic:

C i |
[O-H ] = "% ZpZ, Ky Ky @.1)
H
O"_’- im
[01-'] = é—'-Yn-K-Kﬂ- KoKy, (22)

#
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Trong dé:

Zy- he 58 xét dén d6 nham cia mat bdnh rang 1am viéc;

Z.- hé s8 xét dén anh hudng cha van t6¢ vong;

K,u- hé s6 xét dén anh hudng ciia kich thude banh rang;
. Y- hé s6 xét dén anh hudng clha d6 nham mat lugn chén rang;

Y- hé s6 xét dén dd nhay cfia vat liéu d6i véi tap trung dng sudt;
K- hé s§ xét dén kich thude banh rang anh hudng dén 46 bén udn;

Trong thiét k€ so b 18y: Z,Z K, =1 va YRY K,r = 1, do dé cic cong
thitc (2.1) va (2.2) tré thanh:

[UH ] — T i K

. 2.1
s, (2.12)
K. K
[0, ]= Zrm e Kn o (2.2a)
F .
Trong dé:
GHlim vi Gk

Fiin Jan lugt 1 tng sust ti€p xic cho phép vi ing sust udn
cho phép tng vdi s6 chu ky co s6, tri s6 clia ching Theo bang {2.2) [43, 57,
58, 59]; '

Theo bang (6.2),[43, 57, 58, 591, Tap 1, véi thép 45 téi cai thién dat do
rin HB = (180 . 350)
o,

Him = 2HB + 70 s Sy=11;

Crim = 1,8HE : Se = 1,75;
Sk Se- he 56 dn toan khi tinh vé ti€p xic va uén;
Thay s6 vao cé két qua:

O = 2HB, + 70 =2, 250 + 70 = 570 MPa;
O imy = 2HB, + 70 =2, 240 + 70 = 550 MPa;
Orim = 1.8 . HB, = 1,8 . 250 = 450 MPa;
o7, =18 .HB,=18.240 = 432 MPa;
K- hé s8 xét dén anh hudng dat tai, Ko = 1 khi dit tdi mot phia (bo
truyén quay mot chiéu);

Ky, K- he s6 wéi tho, xét dén anh hudng clia thdi han phuc vu va
ch& do tai trong cha b truyén, dugc xdc dinh theo cdc cong thiic sau:
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K, =™ 23
He Ny (2.3)
N,
K, =" NP 4 (2.4)
FE
O day:

my, my: - bac clia dudng cong moi khi thir vé tiép xiic va udn;
my = mg = 6 khi do rin mit ring HB < 350;
Nyo- 56 chu ky thay d6i dng sust co s& khi thir vé ti€p xiic;
Nyo = 30H; (2.5)
= Nyo =30.250% = 17067789
Nyoo = 30 . 240> = 15474913
Nio- 56 chu k¥ thay déi ing sust co s khi thit vé udn;
Nio =4 . 10° d6i véi tat ca céc loai thép;

Nye, Nig - 56 chu ky thay déi ing sust wong dwong. Khi bo truyén
chiu tai trong tinh:

Nip=Ng=N=60.C.n .1 (2.6)

C - 56 l4n 4n khép trong mot vong, C = 1;
n; - 56 vong quay bdnh rang trong mot phuit
ts - t6ng s6 gi® lam viéc cha bénh ring dang xét;
t; = 14n4m. 12"4ng.26ngay.7gids.3ca = 91728(gid)
Thay s6 vao c6 két qua:

Nz =Ng=N=60.1.1450 .91728 = 7980336000 (gi¢)
= Nyg > Nuors Nizi > Nro
Tinh todn tuong tu c6 k&t qua:

Niur > Nyos s Nies > Noy,

Ta 1y Nye = Nyo V2 Neg = Ny, khi 6 c6 két qui Kyg = 1 v2 Kpy = |
(dudng cong modi gin diing 13 dudng thing song song vé6i truc hoanh: nic la
trén khoang ny gi6i han moi tiép xdc va gi6i han uén khong thay déi).

T cong thitc (2:1a) va (2.2a) c6 k& qué:

[ ,,,]_229—1_513181 MPa;



[0,2]= 222 = 500 MPa;
[00]= 2211 - 257,14 MPs;
1,75
432.1.1
=24
[6:]= 175 6,857 MPa;

V6i bo truyén dong banh rang c6n - ring thing, iing sudt ti€p xic cho
phép 1a gid tri nhd hon trong 2 gid trj cia [0,,,] v [0,5]. Tiic 12 [6,] = 500 MPa.
* Ung suéit ti€p xvic cho phép va tng suat udn cho phép khi qua tai:
loy]... =280, 2.7)
lo:].,, =080, (2.8)
= [om]  =2,8.580=1624 MPa;
[042] ,, =2.8.450=1260MPa;
(o] =0,8.580 = 464 MPa;
[61],, =0.,8.450 =360 MPa;
3. Tinh b6 truyén bénh rang cén

V6i ty s6 truyén u = 4,13 nén chon banh ring con - rﬁng thing dé
thuan loi cho viéc ché tao sau nay.

a) Xdc dinh chiéu dai con ngodi:
Chiéu dai con ngodi clia bénh ring con chi déng duoc xdc dinh theo
d0 bén ti€p xic. Cong thitc thie’t ké c6 dang:

RgZKR\/u2+ 3 dL7) 29
Y-k, ,,,.u[o,,]

Trong dé:

Kg = 0,5K,- h¢ s6 phu thudc vao vat lieu banh ring va loai ring. Véi
" truyén dong bénh riing con - ring thing bling thép:

K, = 100 MPa'® = K, = 0,5 . 100 = 50 MPa'"

Ky~ he 6 k€ d&n su phan bS khéng déu téi trong trén chidu rong vinh
ring banh ring con, Theo bang (6.21);

K,.- heé s8 chiéu rong vanh rang;
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b
K= 2-=0,25..0,3

£

Chon K. =0,25 viu, = 4,13 >3.

Theo bang (6.21) [43, 57, 58, 59}, Tap 1
K, 0,25413 |

= =

2-K, 2-0,25

Theo bang (6.21) [43, 57, 58, 59), Tap 1, chon Kz = 1,13 do tryc binh

rang con lap trén & dita, so d6 I, HB < 350.
T,- mé men Xoén trén truc banh ch dong, T; = 30752 Nmm;
[o,]- ing suét ti€p xiic cho phép, [0y] = 500.MPa;
Vay cé két qua: S

= 0,59

30752.1,13
(1-0,25).0,25.4,13.500°

b) Xdc dinh théng s6 dn khdp:

R =50. 4,132+1.{/ =119,85 .(rnm)

* S raing bénh nhé:
2 .
g, =-2R__ 211985 oo,
Sl (14413

do d6 Theo bang (6.22) [43, 57, 58, 59], tim dugc z1p = 16 v6i HB < 350;
z1=1,6.z1p=1,6.16=25,6. Chon zl =25 (rang). '

* Pudng kinh trung binh va md dun trung binh: .
d,, = (1-0,5K,))d,, = (1- 0,5 . 0,25) . 56,4= 49,35 (mm) (2.10)

d, 49,35 '
= —2L=_""=1974 . :
m,, 7 25 (mm) 2.11)
* X4c dinh mé dun:

Vi bénh rang con - ring thing mo dun vong ngodi dugce x4c dinh theo
cong thifc:

m,, = F =R, + RS, =/ 2462,43" +7856,6? =8233,45 (2.12)

1,974

I Lo N Y
™. = 11-0,5.0,25) {mm)

=
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m,, = 2,25 (mm), tir m,, tiéu chudn tinh lai d,, va m,_:
m,, = m(1 - 0,5K,) = 2,25 . (1-0,5.0,25) = 1,968 (mm)
d. =m,, .z, =1,968 . 25 = 49.2 (mm) '
* Xic dinh s6 rang banh lonz,;
z, =1, .2z =4,13. 25 = 103,25 (rang); chon z, = 103 (rang), do d6 ty
s¢ truyén thire t&; '
z, 103

= —-"‘—=4,12
b= g T 25

* Tinh géc con chia:
Z, 25 0 .
= — |=arctg| — |=13,64° =13°38"'34"
9, arctg[zJ 0708(103)

2
8,=90°- &, =90° - 13,64° = 76,36° = 76°21°36”
- Chiéu dai con ngoai thuc: :
R,=0,5m, . ¥z +2; =0,5.2,25/25% +103 =119,23 (mm)
c) Kiém nghiém rdng vé do bén tiép xiic: _
Ung suat ti€p xiic xust hién trén bé mat ring con phai thod mén diéu kién:

2T K, AJu +1
=Z, 2. Z .1/——!—”———5 2.1
T = 2ulo L 0,85.6.d% u o] (2.13)

Trong do6:

Z, - he 56 ké dén co tinh vat ligu cba cic binh ring an khép, Theo
bang (6.5) [43, 57, 58, 59] , Tap 1, tim duok Z,, = 274 MPa"".

Zy- h¢ 56 k€ dén hinh dang bé mat tiép xiic, Theo bang (6.12) [43, 57,
58,591, Tap 1 véi

X=X, +X,=0=27Z,=176
Z, - he 36 ké dén sy tring khop ciia rang véi bénh con rang thing

- .(_"'_.‘35_&) | (2.14)

G daye,-hes6 tring khdp ngang, tinh theo cong thic:

e = |1,88-32( L+ 1=1,720
@ 25 1103
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(41,720}

Thay s6 vao (2.59a) c6 két qua: £, = 3

=(,87

Ky - hé s6 tai trong khi tinh vé ti€p xic;
Ky = Kig - Ko - Kiey O (215)

v6i Ky - he s6 k€ d&n sy phan b6 khong déu tdi trong trén chiéu rong
vanh ring, Theo béng (6.21) chon K, ;3 =1,13.

K.~ hé s6 ké dén su phan bd khong déu tai trong cho cdc d6i rang in
khép déng thoi, véi bénh ring con - ring thing K, = 1.

K- hé s8 k€ dén tai trong dong xu4t hién trong viing &n khdp, tinh
theo cong thic: | '

gy < 2"[}'Kﬁﬂ'KHa (° )
o d (u+l '
Trong dé: v, =9,,.8,.v- —"'-'-(—li—) Q.17

u
d,,- dudng kinh trung binh bdnh con nhd, d, = 49,2 (mm};
v - van t6c vong, tinh theo cong thitc:
md,n 3,14.49,2.1445
y=—2"1= =3,720 )
60.10° 60.10° (mis) 2.18)

Theo bang (6.13) [43, 57, 58, 59} ding cap chinh x4c 8, theo (2.17):

49,2.(4,12+1)

v, =0, 006.56.3,720.‘] =9,77(m/s)

Trong d6: Theo bang (6.15), (43, 57, 58, 59] chon &, = 0,006;
Theo bang (6.16) [43, 57, 58, 59] chon g, = 56;

T,- m6 men xodn trén tryc banh chi dong, T, = 30752 (Nmm);

b - chiéu rong vanh rang, b=K,. . R, =0,25. 119,23= 29,8 (mm);
L4y b= 30 (mm).

Theo (2.16):

9,77.29,8.49,2
230752.1,13.1

K, =1+ 1,2



Do d6 (2. 15) s la:

Ky=1,13.1.12=1356
[6,] - tmg sudt ti€p xvic cho phép, [c,,] = 500 MPa;
Thay céc gid tri vira tinh duoc vao (2.13):

2.30752.1,356 (4,122+1)
0,85.29,8.49,22.4,12
Theo (2.1) va (2.1a), [0, =Z, . Zg . K,y

Trong dé: v < 5 (m/s) - 18y Z, = 1; v6i R, = 1,25um...0,63pm — Z, = |;
d, <700 mm ->K,;=1. '

= [6,]=500.1.1.1=500MPa
Vay oy < [0,;] = thod man diéu kién 46 bén moi ti€p xdc
d) Kiém nghiém rdng vé do bén usn:
Pé dam bao 46 bén udn cho ring, ing sudt sinh ra tai chan rang khong
duge vugt qud mot gia tri cho phép.
2T K, Y.Y,Y, |
Tr= o,fssjmmﬂd_,:! (o]

0, =274.1,76 .0,87. J = 496,35 MPa

2.19)

Tpa = Ieidis <fo1.] 2.20)
Fl '
Trong dé:
T,- md men xoén trén bdnh cht dong, T, =30752Nmm;
m,, - mo dun phdp trung binh, vdi bénh con ring thing
m,, = m,, = 1,974 (mm)
b - chiéu rong vanh ring, b = 30 (mm);
d,,,- dudmg kinh trung binh cia bénh chi d9ng, d,,, = 49,2 (mm);
/i |

14

Y =1 -h¢56ké.d6n d6 nghiéng clia ring, véi rang thing (f = 0)
Yp=1;
Y., Y,,- h& s& dang ring ciia bénh 1 va banh 2, tinh theo cong thic sau:
z, 25
2= cosd, cos(13,64)

=25,725

35



z, 103
cosd, cos(76,36)
O day §,, 8, - 14n luot 1a géc con chia ciia banh 1 va bénh 2 (d4 tinh &

trén), chon banh rang khong dich chinh, Theo bang (6.18) [43, 57, 58, 59] ,
Tap 1, tlmdll‘OCYFl—390 Y = 3,60;

Y. = E—- he s6 ké dén sy tring khép clia rang, véi €, 1a he s6 tring

o

2y = = 436,77

1
khép ngang , ¢ €,=1,720; = Y, = m)—=0,581;

K- h¢ 56 tai trong khi tinh vé uén;

Ke =K . Ky . Kr 2.21)

v6i Kep - h¢ 56 k& dén sy phan b6 khong déu tai trong trén vanh rang,
Theo bfln_g (6.21) [43, 57, 58, 591, tap 1 chon Kg =1,25;

Ky, - e s ké dén sy phan b6 khong déu tai trong cho céc doi rang
déng thoi an khép, v6i banh c6n rang thing K, = 1;

Ky, - h¢ s6 ké dén tai trong dong xudt hién trong viing an khdp, tinh
theo cong thic (tuong tu nhur khi tinh vé ti€p xic):

v, bd
= 1420 222
N 2T, K, K, ®22)
Vo v, =8, g vy lmlt) - (2.23)

u

8; - hé s6 ké dén anh hudng clia sai s§ an khop, theo bang (6.15) [43,
57,58,59], Tap I, chon &, =0,016;

8- hé s6 ké dén anh hudng cla sai lech budc rang, Theo bang (6.16)
{43, 57, 58, 59] v6i cdp chinh x4c 8, c6 md dun < 3,55 nén chon g, = 56;

v - van t6¢ vong (nhu da tinh vé tiép xiic), v = 3,720 (m/s);

d,,, - dudng kinh trung binh bénh ring con nhd, d,,, = 49,2 (mm)
u- ty s6 truyén, u = 4,12;

'b- chi€u réng vanh ring, b = 30 (mm);

T;- m6é men xoan trén banh cha dong, T, = 30752 (Nmm);

49,2.(4,12+1)
4,12 -

= Vvp=0,016.56.3,720. \j



Theo (2.22) c6 két qua:

' 26.30.49,2 =1,499
2.30752.1,25.1 .
Thay s6 vio (2.22) taduge:  Kp=1,25.1.1,499 = 1,873
Thay céc gia tri vira tinh duge vao (2.19) va (2.20):
~2.30752.1,873.0,581.1.3,90

va=1+

. =105,4
. 0.85.30.1,974.49.2 MPa
105.4.3.60
o, =1024360 o) 5 ipa
1 3,90

ta thily: O = 105,4 MPa < [0y,] = 257,14 MPa ; Gy, = 97,3 MPa <
[6y,] = 246,857 MPa

Vay diéu kién bén mdi u6n dugc dam bio.

e) Kiém nghiém rang vé do bén qud tdi:

Khi 12m viéc ring ¢6 thé bi qué tai (Iic m& mAy va him my...) véi he
$6 qud tdis K_ = %& C6 thé 18y K,, = 1,4

Trong d6: T - m6 men xofn danh nghia;

T,.x- MO men xoén qué tii;

Vi vay, khi cdn ki€ém nghiém ring vé qua tdi dya vio img sust tiép xic
cuc dai (0y,,,) va iing suét udn cyc dai (6,

D¢ tranh bién dang du hosic gdy don 16p bé mit, hay pha héng finh
mat luon chén rang. Ta sir dung cong thiic sau:

Oy = Ot - 22188 _10-03,84 < [0, 2.24)
cme = GF . qu s [GF]max (2'25)
Trong do:

Oy - ing sudt ti€p xdc, o, = 496,35MPa (di dugce tinh theo cong thic
(2.58)&¥yc);

G- tng susit udn, theo cong thitc (2.65) va (2.66) (d3 dugc tinh & ¥ d)
v6i Oy =1054MPa; Oy, = 97,3 MPa;

(Ol - Ung sudt ti€p xiic cuc dai cho phép (43 ducc tinh theo cong
thic (2.7), v6i: [0y ]nex = 1624 MPa;  [G,;,].... = 1260 MPa;
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[Orlma- g sudt udn cuc dai cho phép (dd duge tinh theo cong thic
(2.13) 3 muc 2), v6i: [Op ), =464 MPa; [04] ., = 360 MPa;

Thay cdc gid tri vao (2.48) va (2.49) ta dugc:
Oy = 496,35. '\[1?4-'_ = 587,28 MPa;
O = 105,8. 1,4 = 147,56 MPa;
Grame = 97,3 . 1,4 = 136,22MPa;
=5 Gy = 587,28 MPa < [0y .., = 1624 MPa;
Osmn, = 587,28 MPa < [Ty ], = 1260 MPa;
Opimen = 147,56MPa < [0y, = 464 MPa;
Oram = 136,22< [Gp). o, = 360 MPa;
Vay ring dim bdo do bén udn va d6 bén ti€p xic khi qu4 tai.
) Cdc thong s6'va kich thudc b truyén bénh rdng con:

- Chiéu dai con ngoai: R, = 119,23(mm)
- M6 dun vong ngodi: m, = 2,25 (mm)
- Chiéu rong vanh rang: b =30 (mm)
- Ty s§ truyén u_: u, =412
- G6c nghiéng ciia ring: p=0
- S8 ring ciia banh rang; z,=25 (rang)
Z, = 103 (ring)
- Hé s6 dich chinh: X, =X=0
* Theo cong thiic & bang (6.19) ta tinh duoc:
- Pudmg kinh chia ngoai:

d, =m, .z, =225.25= 5625 (mm)

d,=m, .2z =225. 103 = 231,75 (mm)
- Géce con chia:

S, = 13,64° = 13°38’34”

3, =76,36° = 76°21°36™
- Chiéu cao rang ngoai: h, = 2h_.m, + ¢
véi h, = cosP =cos(0); ¢ =0,2.m,

h, =(2.1). 2,25 + (0,2.2) =4,9 (mm)
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- Pudng kinh trung binh: d,,, = 49,2

0,5b
dyp = [1 _T}dez

119,23
- Chiéu cao ddu réing ngoai:

= [1 - 9,530 ].23 1,75 =202,5%(mm)

-h,, =, +x, .cosp). m,; b, =2h,.m,-h,

\[I= ,376
2 25

Trong 46:

3
X, = 2[1—%]. /M =2(1
u z,

= h,=(1+0376.1).2=2,752 (mm)
h,=(2.1).2-2,752 = 1,248 (mm)

- Chiéu cao chan rang ngoai:

hfl.‘l = }le = hw.‘.l. = 4,9 = 2,75_2 = 2,148 (mm)
hf‘:z = hg = hwz = 4,9 = 1,248 = 3,652 (mm)

- Pudng kinh dinh rang ngoai:

d. =d,+2.h,, .cosd =5625+2.2,752. cosl3,64° = 61,6 (mm)
d,=d,+2h,,.cosd, =231,75 +2. 1,248 . c0s76,36° = 232,3 (mm)

ILI.2. Bo truyén banh rang tru - rang nghiéng cip cham

1. Chon vdt liéu:

* Bdnh nhd (banh 3):

+ Thép 45 1di cai thién;

+ Dat t&i d6 rin HB = (241...285);
+ (Giéi han bén G, = 850MPa

+ Gidi han chay o, = 580MPa;
Chon d6 rén binh nhd HB, = 250.
* Banh lom (bdnh 4):

+ Thép 45 16i cai thién;

+ Dat t6i d6 rin HB = (192...240);
+ Giéi han bén G, = 750MPa;
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+ Gidi han chdy o, = 450MPa;
Chon d9 ran banh 16n HB, = 230 MPa.
2. Xac dinh img sudt cho phép

Ung sudt ti€p xiic cho phép [o,] va ling sudt udn cho phép [o] duoe
xédc dinh theo cong thiic:

[GH ] = %’ 'ZR‘Zv'KxH KN b —dac (2.26)
. H _
(o)1= 22 £ Y Ky K K,y @27

#
Trong d6: Zy- h¢ 56 xét dén do nhdm clia mat banh rang lam viéc;
Z,- h¢ s8 xét dén anh hudng cla van t6c vong;
K.y~ he 56 xét dén anh hudng ciia kich thuée banh rang;
Yy- he s6 xét dén anh hudng cilia d6 nham mit lugn chin rang;
Y- hé 56 xét dén d6 nhay clia vat ligu d6i véi tAp trung img snat;
K, hé s6 xét dén kich thude banh rdng anh hudng dén d6 bén uén;
Trong thiét k€ so b6 lay: ZeZK,, = 1 va Y.Y.K, = 1, do d6 céc cong
thitc (2.1) va (2.2) tré thanh:

[O.H ] — O prim K

2.1a
s, (2.1a)

0K K
[GF]= £l SH. L
F
Trong d6, ciing nhir trong (2.1) va (2.2): ‘
Ofim V& Oy 180 luot B iing sudt ti€p xidc cho phép va iing sust udn cho
phép ing vdi s6 chu ky co s, tri s6 cla ching theo bang [43, 57, 58, 59] (6.2):

Theo bang {43, 57, 58, 59] (6.2) vdi thép 45 t6i cai thién dat d6 rin HB
= (180 ... 350)
Thim = 2HB + 70 ; Sy =1,1;
Orim = 1,8HB : Se=L75;
Si» S~ hé s6 an toan khi tinh vé ti€p xdc va uén;
Thay s6 vao c6 két qua:

O ims = 2HB, +70 =2, 250 + 70 = 570 MPa;

(2.28)



O fims = 2HB, + 70 =2, 230 + 70 = 530 MPa;
0%y = 1,8 . HB, = 1,8 . 250 = 450 MPa;
Olume = 1,8 . HB, = 1,8 . 230 = 414 MPa;

Kge- hé s xét d&n anh hudng dat tdi, K. = 1 khi dat tai mOt phia (b
truyén quay mot chiéu);

Kii, K- hé s8 tuéi tho, xét dén anh hucng cua th&i han phuc vu va
ch€ do tai {rc_)ng cta bd truyén, duge xdc dinh theo cdc cong thic sau:

N
Ky = ’"r;’ 4O (2.29)
NHE

Ny

K, =" (2.30)

G day: my, mg - bac ciia dudng cong mai khi thir vé tiép xdc va uén;
my = mg = 6 khi d6 rin mat raing HB < 350;

Nyo- 86 chu ky thay déi ing suit co s& khi thir vé ti€p xdc;

Nyo = 30H% | Q3D
= Nygs = 30 . 2502% = 17067789; Ny, = 30 . 230> = 13972305
Nio- 56 chu k¥ thay déi dng sufit co s& khi thit vé uén;
Nio = 4 . 10° d6i v6i tat c céc loai thép;
Nies Nig - s6 chu ky thay ddi ymg susit tuong duong. Khi b truyén

chiu tdi trong tinh:

Ny =N =N=60.C.n,.t (2.32)
C- 56 14n an khép trong mot vong, C = |;
ny- s& vong quay trong mot phit, n, = 349,87 (vg/ph);

ty - tdng s& gi® lam viéc clia banh ring dang xét; ty= 91728(gi®) nhu
trén da tinh.

Thay s6 vao cé két qua:
Nugzs = Npgs =N =60.1. 349,87 . 91728 = 1925572521,6 (gid)
= Nug>Nyos 5 Nigy > Npgs
Tinh todn twong tur c6 két qua:
Nugse > Nuos 3 Npge > Neoo
Taldy Nyg = Nyo VA Nz = Ny khidé co két qua Ky, = 1 va Ky = 1
(dudmng cong modi gin ding 1A dudng thing song song véi truc hoanh; tic 1a
trén khodng nay gidi han moi ti€p xiic va gi6i han u6n khong thay déi).
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Tur cong thitc (2.1a) va (2.2a) ¢6 két qua:

[o Hs]_é-?%—l—-sls 181 MPa

’

[o m]=§91~1_4s1 318 MPa;

450.1.1

= =257,14 MPa;
lo7.] 1,75 37

414.1.1

== =236,571 :
[0/4] T 36,571 MPa

Véi b6 truyén dong binh ring try - rang nghiéng, tng sust ti€p xiic
cho phép [0,] 1a gid tri trung binh clia [0,,,] v& [0y,,] nhung khong vuot qué
1,25{cy],.0

Theo (2.12):

[o. ]z[C’Ha]’f[o‘m]:518,181+481,31s
H 2 2

* Kiém tra so bo ing sudt:

1,25[0)) i = 1,25 . 481,818 = 602,2725 MPa > [6,,] = 499,9995 MPa.

Vay ing sudt ti€p xidc dam bao diéu kien.

* Ung sut tiép xiic cho phép v iing sust udn cho phép khi qué tai;
[0,]. =280, (2.33)

[o,] =080, Vb —4ac (2.34)

= [0,.],, =2.8:580=1624 MPa;

= 499,9995 MPa.

[044],, =2,8.450=1260 MPa;
[045],, =0,8.580=464MP; [0,,,]._ =0,8.450 =360 MPa;

3. Xdc dinh cdc thong s6 co bdn cia bo truyén:
a) Xic dinh khodng cdach truc:
[T,

L, 2K, (u+1) | — L2 (2.36)
lox] uw,,
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Trong do:

K,- h¢ s6, phu thudc vao vat liéu clia cap banh ring vi loai rang, K, =
43MPa'”? (Thgo bang (6.5) [43, 57, 58, 59];

T);- md men xoén trén truc bénh chi dong, T, = 120702 (Nmm);
[0,] - ing sudt ti€p xtic cho phép, [C,] = 499,9995 (MPa);
u- ty s6 truyén, u, = 3,08;
Chon ¥, = 0,3 (Theo bang [43, 57, 58, 591 (6.6)
Theo cong thic (2.16) ¢6 ¥, = 0,53 . W, (u+1)
=%¥y=053.0,3.3,08+1)=0,648
K- B¢ 56 ke dén su phan b6 khong déu tii trong trén chidu rong vanh ring;
Theo bang (6.7) {43, 57, 58, 59] c6 két qua: Kyp=1,03 -50d8 5.
¢6 két qua:

a,, =43.(3,08 + +1).3 120702 1,03 =142,7 (mm)
(499 9995 )" .3,08.0,3
Chon a, = 140 (mm).
b} Xac dinh duong kinh vong ldn bdnh nhd:

Tﬂ Ky (u+1)

s =K.
[O-H] “WM

2.37)
Trong dé:

K- h¢ s6, phu thudc vao vat liéu ciia c3p banh rang, Theo bang (6.5)
[43, 57, 58, 59] c6 két qua K, = 67,5 MPa'”.

= da=

0702.1, ,08+1

Y (499, 9995) 3,080,648

4. Xdc dinh cdc thong sd dn khop:

a) Xdc dinh mo dun:

Theo céng thitc (6.17) c6 m = (0,01 ... 0,02) . a,,
=» m,, = (0,01 ... 0,02) . 140 = (1,40 ... 2,8).
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- D¢ thong nh4t trong thiét ke va dya Theo bang (6.8) [43, 57, 58, 59]
ta chon mo dun theo tiéu chuin mé dun ciia binh ring cip chim bang md
dun ciia banh ring cap nhan, do vay m,, = 2.

b) Xdc dinh 56 rdng, géc nghiéng Bva hé s6 dich chinh x:
+ Tinh s6 ring banh nhé:

_ 2a,.c0s 8 (2.38)

m(m34 + l)
Véi bo truyén banh ring try - réng nghiéng B=@8.. 20)"
Chon so bo géc nghléng B=10°
2.140.cos10
2.(3,08 +1)
tir z, = 32 (rang) tinh tiép z,:
Z, = Uy, -Z; = 3,08 . 34 = 104,72 (rang)

Ly z, = 104 (ring).
+ Tinh lai géc nghiéng B theo cong thitc (6.32):

= z,= =33,79 (rang); Chon z, = 34 (ring);

cosf} = I véi 2,=(2, +2,);
2.4a '

b ™

2.(34+104) Y
= ——— 20,9857
= o= o0 '-
= B=9,70117" = 9°4240"
+ Tinh lai s6 rang binh nhd:
. z‘aw_c()Sﬁ _ 2.140.0059,70117 =33,82 (r&ng)
3 M(u34+1) 2(3,08+1)

Ly z; = 34 (rang).
+ Tinh lai s& rang bédnh 16m:

Z, = Uy, - Z, = 3,08. 34 = 104,72 (rang)
Lay z, = 104 (ring).

+ Ty 56 truyén thuc t€:
uy= 20193 06
z, 34



+ Khoang cich truc thirc t&:
m(z, +z,)

™ 2B @39

2.(34+104)
= 2.c059,70117°
Lay a, = 140 (mm).
5. Kiém nghiém rdng vé d6 bén méi tiép xtic:

Ung susit ti€p xiic xudt hién trén mit rang cla bd truyén phai thoa man
diéu kién sau:

27,.K, (u+1
o= 7 7. [Fa et
w w3

- Trong dé:

Z\- h¢ s6 k€ dén co tinh vat lidu clia cdc bénh ring an khdp, tri s6 clia
Zy Theo bang {43, 57, 58, 59] (6.5), c6 két qua: Z,, = 274 MPa'".

Z, - h¢ s6 k& dén hinh dang bé mat tigp xiic

1A

[o] (2.40)

Z, = 2.cos B,

241
sin2a,, ( )

G day: B,- g6c nghiéng cia rang trén hinh tru co sd
tgB, = cosa, . tgf (2.42)
V6t banh ring nghiéng khong dich climh.

tgo 1g20° 0
= = =arctg| ———— 1=20,266
O = 1 amg(cosﬁ) g(cos9,70117")
o - géc nghiéng profin géc, theo TCYN1065: o = 20° |
= g, = c0s20,266° . 1g9,70117° = 0,16 .
= B, =9,1111 =0°6°39"
Do dé theo (2.34):

2.cos B, [2.cos9,1111 ~1.743
%= \sin2a,  \sin(2.20,266)

Z,- hé 56 ké dén s triing khop ctia rang, véi h¢ s6 tring khép ngang;
Khi tinh gén ding c6 thé x4c dinh g, theo cong thic:
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£, = l,ss-s,z.[-'—' -—1—]].003)3 (2.43)

z, =z,

e = |1,88-3,2 L+ L\l cos9,70117° =1,73
== | 34 104

Theo cong thiic (2.36¢) c6 két qua hé s6 k€ dén tring khdp clia rang:

: 1 1
Z — —_— —--—-—:0 2
: 1{8‘: "1,73 76 khigg21

Vi g, - he s6 tring khép doc, duge tinh nhu sau:

_ b, .sin B (2.44)
mx
Trong 46: b, =¥, .a,=0,3.140=42
42 si o
= g= 2 5122’-112“7 =1,126>1
Kj; - heé s6 tai trong khi tinh vé ti€p xic;
Ky = Kys - Kpioo - Kig, | (2.45)

V6i Kyj3 - he s6 k€ dén sy phan b6 khong déu 1ai trong trén chiéu rong
vanh riang, Theo bang [43, 57, 58, 591 (6.7) c6 két qua K = 1,03. S5 d3 5.
Theo cong thitc (2.40), 6 van téc vdng banh nhoé:
zd n, 3,14.67,87.349,87
- v = =1,2426
¥=60.10° 60.10° (ru/s)

Véi v = 1,2426 (m/s) Theo bang (6.13) [43, 57, 58, 59] ta ding cip
chinh xdc 9. Theo bang (6.14) [43, 57, 58, 59] véi ¢4p chinh xdc 9, v < 2,5
{m/s) thi K, = 1,13. Theo céng thifc (2.42):

a*
Vy =048, V. [
uﬂ

Theo béang (6.15), [43, 57, 58, 59): 6, = 0,002
Theo bang (6.16) [43, 57, 58, 59]: g, = 73

’ 140
= Vg = 0,002731,2426 '5:6'5 =1,227

Do dé, theo (2.41): .
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Vbody . 1227426787 _ ,
2T, Ky sKya 2.120702.1,03.1,13
Thay s6 vao (2.39): Ky = Kyg . Ky - Ky = 1,03 . 1,13 . 1,012 = 1,177
Thay céc gid tri vira tinh dugce vao (2.33) c6 két qua:
2.120702.1,177(3,06 +1)

42.3,06.67,87*
Xac dinh ing sudt ti€p xic cho phép theo (2.1):

V6i v = 1,2426(m/s) < 5 (m/s), 1dy Z, = 1; v6i cép chinh xdc dong hoc
129, vay chon cép chinh xdc vé muc tiép xiic 1a 8 khi d6 gia cong cin dat dd
nhim R, = 1,25 pm...0,63pum, Z; = 1 véi d, < 700 (mm) = K, = 1. Vay
theo cong thifc (2.1) va (2.1a) ta duoc:

[oul =[6,) . Z, . Zy . K,y =499,9995 . 1 . 1 . 1 = 499,9995 Mpa = 500 MPa
o,-l0,] 506,6~ 500

H

Ky, = 012

6, =274.1,743.0,76 . =506,6 MPa

PoA[0y] =

.100%=‘ ‘.100%=1,3%

Ta thily 6,> [0y] nhung sai s6 giita img suit cho phép v iing sust sinh
ra 1a %Afoy] = 1,3%<4% vi sai s6 nho 1én vén thod man diéu kién cho phép

6. Kiém nghi¢m riing vé do bén méi udn:

DE dim bédo d6 bén usn cho rang, fing sust sinh ra taj chan ring khong
duge vugt quid mot gid tri cho phép:
_2T,K,LY,Y,

N g Sl (2.46)
o..Y. '
) Q4D
+3
Trong d6:

T);- m6 men xoén trén truc banh cha dong, T, = 120702 (Nmm);

m - mo dun phdp, m = 2 (mm);

b,,- chiéu rong vanh ring, b, = 42 (mm);

d,,- dudng kinh vong ln banh chi dong, d,; = 67,87 (mm);

Y‘=E]" - he 6 ké dén sy tring khép cita ring, v6i &, 1A hé s6 trang

[ 4

khép ngang (tinh theo cong thitc (6.38b) & muc 5).
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1
g,=173=Y,=—-=0,578

1,73
ﬂﬂ
140

v6i B° = 9,70117° (da

tinh & myc trén).
9,70117°
Yp=1-"21-"=0,93
= 140
Ye; va Y, - he s6 dang ring cha banh 3 va 4 phu thudc vao s6 rang
twong duo‘ng, tink theo cong thitc:

_ 5 a _ %
ZsT o8’ B v z"“-_coss
34 |
_ =35,5 -
= 2= 0579.70117° Lay z,, =35
104
108,59 -
2= 0579, 70117 Ly z, =108

Theo bang (6.18) {43, 57, 58, 59] , noi suy c6 két qui: Yy, = 3,80;
Yr = 3,60

K: - hé s6 tai trong khi tinh v€ uén
Ke=Kg - Key - Kp, (2.48)

v6i Kg; - he s6 k& dén sir phan b6 khong déu tdi trong trén chiéu rong
vanh rang khi tinh v€ uén, Theo bang (6.7) (43, 57, 58, 59]: chon Kg = 1,08;

Kr, - he s6 ké dén sy phan b6 khong déu tdi trong cho céc d6i rang

d6ng thdi an kh6p khi tinh vé uén. Theo bang [43, 57 58, 59] (6.14)
Keo =1,37;

K¢, - h¢ 56 ké dén tdi trong dong xust hien trong ving &n khép khi tinh
vé udn;

ve.b,d . 2.49)
27,.Kpp.Kp, | '

p .
vp= 0p.8, V., ’7“’ 2.50)

Theo bang (6.15) va (6.16) [43 57, 58, 59], noi suy c6 két qua
8- =0,016,g,=73 _

K, = 1+
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140
= v=0,016.73.1,2426. 3 06 =9,816
oo 14 9,816.42.67,87 ~1,078
Fe 2.120702.1,08.1,37

Kr=1,08.1,37. 1,078 = 1,595
Thay céc gid tri vira tinh duge vao (2.43) va (2.44):
2.120702.1,595.0,578.0,93.3,80

42.67,87.2
o, = 236,31;;]3,60 =223 MPa
=  Orn=236,13 MPa < [0;] =257,14 MPa ;
O, = 223,7 MPa < [G,,] = 236,571 MPa
Viy rang dam bao d6 bén modi udn.
7. Kiém nghiém ring vé d6 bén khi qu4 ta;
C6 thé 1y hé s6 qud tai :K,, =1,4

D€ trdnh bién dang du hoic gy don 16p bé mat, li'ng sudt ti€p xtc cuc
dg_ti Ohimax KhONg dirge vuot qua mot gid tri cho phép:

e = - Ky <[], | @51)

DOng thoi dé dé phong bién dang du hodc phé hong tinh mit luon
chan ring, @ng suit udn cuc dai Oy,,, tai mat luon chan rang khéng ducge
vugt qua mot gid tri cho phép: _

Okmax = Of « Ky S (O] as (2.52)

v6i 0, - ting sudt ti€p xic, 6, = 506,6 MPa (di tinh & myc 5);

O - ling suéit udh, theo cong thife (2.43) va (2.44) (di tinh & muc 6):

' O = 236,13 MPa; O, = 223,7 MPa;

[cIH]lm g suat tiép xﬁc cuc dai cho phép (duoc tmh theo cong thic
(2.13) ¢ muc 2).

(Opolws = 1624 MPa:  [G]L... = 1260 MPa;

[Oelrm - Ung sudt udn cuc dai cho phép (dum: tinh theo cong thic
(2.14) & muc 2). .

=236,13 MPa

_O-FJ =
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[Orlnax =464 MPa; [0, = 360 MPa;
Thay céc gid tri v&o (2.48) va (2.49) ta duoc:
Gy = 506.6 . /1,4 =500 4 MPa:
Oy = 236,13 . 1,4 = 330,5 MPa; O, = 223,7.1,4=1313,18 MPa;
VAY Gy = 599,4 MP2 < [Gy3)0 = 1624 MPa 0y,.,,, =
= 599,4 MPa < [0y,],.,. = 1260 MPa
O = 330,5 MPa < [Gpy} . = 464 MPa Oy, =
= 313,18 MPa < [6p,), = 360 MPa
Vay ring dam bao 40 bén moi tiép xiic va ¢ bén mdi udn khi qui tai.
8. Céc théng 6 v kich thnxdc bd trayén bénh rang tru - ring nghiéng

- Khoang céch tryc: a, = 140 (mm)
- M6 dunphip: m = 2 (mm)
- Chiéu rOng vinh rang: b, = 42 (mm)
- Ty s6 truyén: u, = 3,06
- 56 ring bénh 3 va 4; Z;,=34
: z, =104
- He s¢*dich chinh: X, =%x,=0
- Géc nghieng cha rang: B=970117°

* Theo céc cong thiic trong bang (6.11) ta tinh ducc:
d, =d,, = 67,87 (mm)
d,=d,,=d,,.u=67,87. 3,06 = 207,68 (mm)
I.3. THIET KE TRUYEN PONG X¥CH
2.3.1. Cheon loai xich
Xich 6ng - con 1&n goi 14t 14 xich con lan ch€ tao don gidn, gi4 thanh
ha, 46 bén mon cao. Do bo truyén ti khéng 16n nén ta chon loai xich nay.
2.3.2. Xdc dinh ciic thong s6 cia xich va bé truyén xich
1. Chon 36 réing dia xich
Theo cong thiic: 2, =29-2 .4, 219
véiu,, =2, Thay s6 vio cé két qua: 2, =29-2.2=25> 19
z, =25 I 56 ring dia nho.
Tﬁ'.sti ring dia nho z, tinh ra s8 ving dia 16n z,:
2, = Uy 2y S 2y, (2.53)



thay viio: z,=2.25=50
,=30<z, =120
2. Xécdinh bwic xich P
Diéu ki¢n dim bio chi titu v& d6 bén modn clia b truyén xich duoc
viét dudi dang:
P =Pkk k <[P} (2.54)
Trong d6: P, - cong suét tiph todn; '
P - cong suft cin trayén; P = 4,246 (kW):
Vi n,=200v/ph Theo bdng (5.5) [43, 57, 58, 59] 6 ké&t qua [P] - cong
sufit cho phép; [P] = 34,8 (kW);

Zy 25

-hé k=,
k, - hé 88 riing; k, 2 255

My, 200
k - ¢ k= —=——— =176
k, - hé s8 vong quay; k, n, 113,59
He 38 k duoge xé4c dinh theo cong thic:

k=kkk, k kk

Cac h¢ sd thanh phén 14y trong bémg (5.6) [43, 57, 58, 591:
| k, - hés6kéd€nanhhuongcuawmb6uuyén kﬁ—l(dumgnéﬁctam
hai dia xich so véi dudmg ndm ngang nhd hon 60°).

k, - h¢ s6 ké dén khodng cich truc va chiéu dai xich;

k, = 1. Chon a = (40p).

k,. - hé s& k€.den énh hwdng cia viéc dién chinh lyc cing;
ky = 1,25 (vi tri truc khong diéu chinh ducc).

ki, - he 56 ké.d&n dnh hudmg ctia boi tron;

k= 1,3 (moi truing Jam viéc o6 byi; chait hagng bdi tron binh thatmg).
k, - hé s6°thi trong dmg;

k,=1,2 (tditrong va.dapmihe).

k. - b2 s k€ &8&n che 45 Tam vitc.clia b tmuyén;

k, = 1,25 (ché 60 Tam viec 2 ca).
=k=1.1.125.13.1,2.1,25=2437
=P, = 4,246 . 2437 . 1 . 1.76= 182 (kW)



Theo bang [43, 57, 58, 59] (5.5) vdi n,, = 200(vg/ph) va diéu kién
< [P], chon bd truyén xich mot day c6 bude xich p = 38,1mm thod man
dléu kién bén mon:

= 18,2(kW) < [P] = 34,8(kW);
dﬁng thén Theo bing (5.8) [43, 57, 58, 591, P<P,.._
- Khodng cich truc so bd a,, = 40p =40 . 38,1 = 1524mm;
Theo cong thitc (2.12) x4c dinh s6 mét xich:
2_a+ zZ+z, +(z, —z,)zp
P 2 4r*a

Xx=

Thay s6 vao ta dugc:

_ 21524 25+50 (50-25) 381
381 2 4(3,14).1524

=117,896

Lay s6 mét xich chdn x_ = 118, tinh lai khoéng céch truc theo cong thitc:

o= 0,25.p{xc—0,5(zz+zl)+‘j|:xc_,0,5(z2+zl):|2_ [(z z,)] }

thay tri s6 tuong itng vio cl’mg thite trén c6 két qua:

‘ 2
2’ = 0,25.38,1{118—0,5(50+25)+J[118-0,5(50+25):|2_2[(50—25)] }

3,14

a’ = 1525,987 = 1526mm

Dé xich khéng chin luc cang qué 16n cdn gidm khoang céch truc di
mot lugng Aa = (0,002 . . . 0,004)a:

Aa=0,003.a=5mm
=>a=a%*-Aa=1526-5=1521lmm
S6 14n va dap ciia ban 1€ xich trong mot gidy:

. z,.ny, R
i= 15.x, <[i] _ : (2.55)
o s 25'113’59=l6<[i]—20
~ 15118 ’ -

(bang 5.9), [43, 57, 58, 59], su va dap ciia cdc mét xich vio cdc ring
trén dia xich dim bao, khong gly ra gdy cac ring va diit ma xich.
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3. Kiém nghiém xich vé do bén
Véi cdc bo truyén xich bi qud tdi i6n khi m& may hodc thudng xuyén
chiu tai trong va dap trong qua trinh 1Am viéc cdn ti€n hanh kiém nghlem vé

qud tai theo hé s6 an toan:
0 g o
_ > 2.56
ST E+F+F <) (2.56)
Trong dé: Q - tai trong ph4 hong, Q = 127,0kN = 127000N (béang 5.2)
[43, 57, 58, 59]
q - khéi lugng 1 mét xich, q = 5,5kg (bang 5.2) [43, 57, 58, 59]

k, - he s6 tai trong dong, véi tii trong va dap nhe chon k, = 1,2 (bang
5.6) [43, 57, 58, 591.

v - vin t6¢ trén vanh dia dan;

oo 1+ 9,816.42_.67,87 1,078
2.120702.1,08.1,37

F, - luc vong trén dia xich;
1000.p  1000.4,246
v 18

p - cOng sudt trén truc dia dan, p = 4,246(kw)

F, - luc cang do luc li tam sinh ra khi 1am viéc;
F,=q.v*=55.18=1782{N)

F, - luc cang do nhdnh xich bi déng sinh ra;
F,=981k.qa 2.16)

k, - hé s6 phu thudc do vong f chia xich va vi tri b truyén;
f=(0,01...0,02).2a=(0,01...0,02).1521

Chon k, = 4 (theo chi din [43, 57, 58, 591, Tap 1, trang 85 d6i véi bo
truyén nghiéng mot géc dudi 40° so véi phirong ngang).

= F,=981.4.55.1,521=32826(N);
127000 _
1,2.2025,64 +328,26 +13,38

Theo bang (5.10) [43, 57, 58, 59] véi n = 200vg/ph, [s] = 8,5. Vay
s > [s]: b6 truyén xich dam bao di bén. .

= F= =2358,8(N)

Dodé:s=
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4. Duong kinh d&a xich:
Theo cong thiec (2.17) va bang 14 - 4b:
+ Dudmg kinh vong chia d, va d,:
. d = B = 38,1
" sin(x/ 2z} sin{180/25)
= - p =. 381
sin(7/z,) sin(180/50)
+ Dudmg kinh vong dinh d,, va d,,:
dll = ,__1_32
3,06

Ldy d,, = 320mm

d, = p.[0,5+cotg[£] =3,81.[0,5+cotg(%)]= 624,63

Z;

=303,989 Liyd, =304mm

=606,779 Liyd, = 606mm

Liy d,, = 624mm
+ Dutmg kinh vong chan: d, vad,,
dy=d,-2r

véi r = 0,5025 . d, + 0,05. Theo bang (5.2) va (14-4b) [43, 57, 58, 59]
duge d, = 22,23mm

= r=0,5025.22,23 + 0,05=11,12mm

do d6: d;, =304 - 2. 11,12 = 281, 76mm

Liyd, =282mm
dp=d,-2.r=606-2.11,12 =583,76

Ldy d;, = 584mm.

* Kiém nghiém 46 bén ti€p xiic clia dia xich:

v [T

yr3 <lox] (2.18)
Trong d6: [oy] - ¥ing sust ti&p xdc cho phép; theo bang (5.11) [43, 57
58, 59},
F, - luc vong bang tai; F, = 4500(N);
F,; - v va dap trén m diy xich (& day m = 1); tinh theo cong thic:
F,=13.10".n,.p'. m | (2.19)
= F,=13.107.113,59.(38,1)*. 1= 8,167(N)
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k, - he sG phan b6 khong déu tai trong cho céic diy;
k, = 1(xich 1 diy)
K, - h¢ s6 tai trong dong, bang (5.6);
K, = 1,2 (tai trong va dép nhe)
k, - hé s8 ké dén anh hudng cua s6 rang dia xich; phu thudc z:
Bdng 2.1 Hé s dnh hudng cia sé rdng dia xich

Z 15 20 £ 40 50 60
k 0,59 0,48 0,36 039 024 022

Vdiz, =25 =5k =042

_ 2BE,
E+E,

ctia vat liéu con lan va rang dia; 14y E=2,1 . 10° MPa; :
A - dién tich chiéu cha ban 1€, Theo bing [43, 57, 58, 59](5.12);
A = 395mm’
tir (2.18) thay s6 vao cd két qua:

0,42(4500.1,2 +8,167).2,1.10°
Oy = 0,47J ( 67)
395.1
O,y = 435,61MPa < [oy] = 600MPa;
Nhir vay c6 két qua thé diing thép 45 16i cii thién dat 40 rén HB = 210

s& dat dugc \ng sust ti€p xiic cho phép [05] = 600MPa dim bio duge do bén
ti€p xtic cho rang dia 1.

- Kiém nghiém d6 bén clia dia xich 2:
k,(FK,+F,).E
O =0,4?J B )R g,
Trong d6: k,=0,24 doz=50;
Fo=13.107 . n,. p.m=13.107.56,79 . (38,1)' = 4,083(N)

_10,24(4500.1,2 +4,083).2,1.10°
c,,=0,47
= Y \/ 395.1
Oy, = 390,27MPa < [6,,] = 600MPa

Nhu vay ding thép 45 t6i cai thién dat do rén 13 HB = 210 s& dat dugc
Ung sudt ti&€p xiic cho phép.

- m6 dun dan i, véi B, E, ldn lugt 12 mé dun dan héi

=516,48 MPa

= 390,27 MPa
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' Két lusn: Véi 6y, < [0,] VA Oy, < [G,,] = vay ca 2 dia xich déu dam
bao thod mén 49 bén tiép xiic.

5. Xic dinh tuc tdc dung kn truc

Luc céng trén banh chi dong F, va trén nhanh bi déng F,:

F,=F;+F,;F,=F,+F,

Trong tinh todn thuc t€'c6 thé bd qua F, va F, nén F, = F,. Vi vay Irc

tdc dung 1én truc dugc tinh theo céng thifc:
' F.=k, .F, (2.20)

Trong d6: k, - he s6 k& dén trong llrcmg xich; k, = 1,15 khi b6 truyén

nim ngang hodc nghiéng moét goc <40°;

F, - luc vong bing tai; F, = 4500(N);
= F.=1,15.4500=5175(N);
Bdng 2.2. Cdc thong s6 bo truyén xich

Céc dai heong Thong s6
Khodng céch truc a=1521mm
S6 rang dia cha dong 7,=25
S6 rang dia bi dong z,=50
Ti s6 truyén U, =2
S6 mit cita day xich x=118

Pudng kinh vong chia ciia dia xich:

- Chit d6ng: d, = 304mm
- Bi dong: d, = 606mm

Pudng kinh vong dinh clia dia xich:

- Chi dong: d,, = 320mm
- Bi dong: d,, = 624mm

Pubng kinh vdng chén rang dia xich:
| -Chirdong; d, = 282mm
- Bi démg: d,, = 584mm
Budc xich: - p=38,Imm
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Phén III: Chon khdp néi

- Chon khép néi vong dan héi vi loai nay dé ché tao, thay thé, lam viéc
tin cay va duge sit dung rong rii. R

Véi cong thirc 1a: T, =k.T <[ T] vdi k 1a hé s§ ch€ d6 1am viéc Theo
bang (16-1) {43, 57, 58,591 c6 ket quak =1,5...2chonk = 1.5.

Véi md men xoén T = 30752 (Nmm) = T = 30,752 (Nm), Theo bing
(16.10a) [43, 57, 58, 59] , chon duge kich thuée khép néi: |

Bdng 3.1. Cdc thong kich thudc cua khdp noi vong dan hoi

N (DD | L|1 |d |Dy|Z|nw BB |1 [D:|L

63,025 [100]50 ) 124 6014571 {6 (57004 |28 [2]1 {2020

Theo bang(16.10b) {43, 57, 58, 59] c6 két qua kich thudce vong dan hoi:
Bdng 3.2. Cdc thong kich thuéc cuai vong dan hoi

T
Nm | % d, D, 1 I L L h

63 10 M8 15 42 20 10 15 1,5
* Kiém nghiém diéu ki¢n bén dap clia vong dan héi theo cong thic:

od = Zf)kjl <[o,] 3.1)
Trong d6: [6d] - ting sust dap cho phép ciza vong cao su, [6d] = (2 ... 4) MPx;
L oao ZLSOTSZ
6.71,10.15

Vay od = 1,44(MPa) < [0] = (2 ... 4)MPa nén thoa mén dléu kién bén dap.
* Kiém nghiém diéu kién bén clia ch6t

__ kT4
omﬂn Z Slo.] (32

Trong d6:10 =11 + 2 ; [ou]- img suat udn cho phép, fou] = (60 ... 80) MPa;

1,5.30752. {20+ 1 ]

- =29,78
= [ou] 0.1.10°.71.6 (MPa)

ou = 29,78 (MPa) < [ou] = (60 ... 830) MPa

Vay diéu kién bén uén cia chét duge dam bio. Chon khdp ndi vong
dan héi c6 cic thong s6 néu trén chdp nhan dugc.
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Phdn IV: Tinh todn thiét ké truc

IV.L CHON VAT LI£U:

Véi hop gidm tdc chiu tai trong nho vA trung binh (F, = 4500N), van
t6c voag bang tdi nhd (v = 0,95 m/s), vat liéu duge chon 12 thép 45 thudng
hod dé ché tae. Theo bang (6.1) [43, 57, 58, 59], tap 1, ¢6 céc thong s6 sau:

Do rin HB = (170 ... 217);

Gi6i han bén: o, = 600 MPa;

Gidi han chay: o, = 340 MPa;

IV.IL TINH TOAN, THIET KE TRUC:

1. Xsc dinh so bd dudmg kinh truc:

Dutmg kinh cac truc thit & trong hop giam t6c (k = 1 + 3) , ¢6 thé chon
g4n diing theo cong thikc (10.6), {43, 57, 58, 59], tap 1, nhu sau:

b _ 3 ?1
% “\! 0,2{7] @

V6i T, - m6 men xoén clia tryc thi k; cu thé:T, = 30752 Nmm; T, =
120702Nmm;

Ty = 356979 Nmim;
[7] - ting suAt xodn cho phép ng véi vat lieu 1a thép 45, ¢ két qua:

ft] = (15 ... 30)MPa. Chon [t] = 15 MPa.
Cé két qua:

30752
d‘_lb= ! =13 '—"21,72 . . m=
! #0,2.[7] \/0,2.15 (mm); Lay &7 =25 (mm)

T 120702
dsb = i =13 — 34’ 26 . wh
i ij0,2.[r] 0.2.15 (mm); Liy 4, =35(mm)

356979
4 =49,18 - LAy d? =
m \/ 0.2. [1] 0 215 (mm); L4y 4}, =50 (mm)

T, 65288
dsb = Vi =60 .
v \/oz[c] 0,215  mms

Vay c6 két qua:
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- Dutmg kinh so bd truc I d;* =25 (mm)

- Pudng kinh so b6 true IE: @3 =35 (mm)

- Budng kinh sa b0 truc I &5 =50 (mm)

- Dubng kinh so bo troc IV: )7 = 60 (mm)

Tu dutmg kinh so bd tryc vira tinh dugce, Theo bang (10.2) [43, 57, 58,
59] ta xéc dinh dirge chiéu rong gén diing ciia & lan.

Vdim sley ] (mm) = by, =17 (mm)

d? =35(mm) = by, = 21 (mm)

d;y =50 (mm) = by, = 27 {mm)

d;:f = 60 (mm) =>by,= 31 (mm)

ZPhﬁntichhsctécdimglénbﬁu'uyénvéchmdﬁénnghiéngcho cap
bénh ring tru - riing nghiéng: '

Z B Z
I L ED— =
- 23 F I [
F - L i ] e em——,,
91— E, ZIF FaaF“ %‘P
o1} :
LF E, :zz J'
4 K6l ®® :
o i[r Vl_.D
! I

Hinh 4.1, Phan tich e an khdp dé tink todn truc
* Xac dinh chiéu dai mayo dia xich, mayo banh ring tru dugce xéc
dinh theo cong thitc (10.10) [43, 57, 58, 59}, Tap 1: 1, = (1,2... 1,5) d
Vi d 1a dudng kinh truc lin dfa xich banh rang,
- Chiéu dai mayo dia xich (z,):
Ly = (12 ... L5)y = (1,2 ... 1,5)50 = (60 ... 75) mm
Lay 1, = 60 (mm) '
- Chiéu dai mayo banh ring try:
+ Vi banh ring tru nhd (z,):
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Loy = (1,2 ... 1,5)d, = (1,2 ... 1,5)35 = (42 ... 52,5) mm
L4y 1,2 = 50 (mm)
-+ V&i banh rang tru 16n (z,):
Loy = (1,2 ... 1,5)dy, = (1,2 ... 1,5)50 = (60 ... 75) mm
Lay L,;, = 60 (mm)
- Xac dinh chiéu dai mayo banh rang con:
+ Véi bénh rang c6n nho (z,):
L =(L2 ... 14, =(1,2... 1,425 =(30... 35) mm
Ly 1, = 30 (mm)
+ V6i banh rang c6n 16n (z,):
Ly =(1,2 ... 14)d; = (1,2 ... 1,4)35 = (42 ... 49)mm
Lay 1,5, = 49(mm)
- Xdc dinh chiéu dai mayo nita khép néi:
Chon khép néi truc vong dan hdi nén theo CT (10.13) [43, 57, 58, 59],
Tap 1 cé:
L,=(14..2,5)d,=(14..2,5)25=(35...62,5mm
L4y 1, = 50 (mm)
- Céc khoang c4ch khéc duoc chon trong bang (10.3) [43, 57, 58, 59],
Tap 1: :
+ Khoang cdch tir mat canh cia chi tiét quay dén thanh trong ciia hop
hoac khoang cich giita cdc chi tiét quay
k, = (8 ... 15)mm ; Lay k, = 15(mm)
+ Khodng cdch tir mat canh ciia § dén thanh trong ctia hop
k, =(5 ... 15)mm; Lay k, = 15(mm)
+ Khodng cédch tir mit canh chi tiét quay dén nip 6
ky = (10 ... 20)mm; L4y k, = 15(mm)
+ Chiéu cao np 6 va ddu bu long:
h, =(15 ... 20)mm; L4y h, = 20 (mm)
- Xdc dinh chiéu dai céc doan truc, Theo bang (10.4) [43,57,58,59]:
Xét d6i vdi hop giam t6c bénh rang con - try, cb ket qua:
+D6ivéituc I: 1, =-1,, =0,5(1,, + by,) + k; + h,
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= 1,=0,5(50+17) + 15 + 20 = 68,5 (mm)
1,=25...3)d,= (2,5 ... 3)25 = (62,5 ... 75)tm
Lay 1,,=70 (mm)
Lz =1+ ky + ks + 1,3+ 0,5 (b, - bycosdy)
= 13=70+15+15+30+0,5(17-30. cos13,64°) = 123,923(mm)
- Déi voi truc IT:
L, = 0,5(1 2, + by) + k, + k, =0,5(50 + 21} + 15 + 15 = 65,5(mm)
L; =1, + 0,51, + b, . cosd,) + k,
= 1y =65,5 4+ 0,5(50 + 30 . c0877,525°) + 15 = 109,037(mm)
bt =l + Loy + b +3 .k +2 . K,
= 15 =50+49+2143.15+2.15=195(mm)
- Déi véi tye IIL: :
Yoz = 0,5(,5; + byy) + ks +h, =0,5(60 + 27) + 15 + 20 = 78,5(mm)

3. Xéc dinh dudng kinh va chiéu i céc doan trye:
3.1. Tinh cho truc I:

So d6 tinh truc duge chi ra nhu hinh v&:
A B C
1 1
- B e 11 sl -
< L -
Hinh 4.2 Lutgc d6 tinh truc 1

a) Xdc dinh luc tdc dung lén truc:

Cic lyc tdc dung lén truc I gém c6:

- Momen xofn 1t déng cd truyén cho truc I; T, = 30752Nmm
-Lwc vong F,, = %TL

ml

Véi d,,,- dudng kinh trung binh ciia banh ring ¢6n nhé, d_, = 49,2 (mm);
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2.30752
49,2

- Luc doc truc F,:
F,. =F, .tga . sind, Véio=20% 8, =13,64°

= F, =1250.1g20°. sin13,64° = 107,28(N)

- Lyc huong kinh F,;:
F, =Ft, . tgo . cosd, = 1250 . tg20° . cos13,64°= 442,12(N)

* Tinh phan hyc tai cic g6i Bva C: _

Gid si chiéu clia phin lyc tai g6i B va C theo phuong x va y nhu hinh

= Ftl = =1250 (N)

V€ c6 két qua: - Phin luc theo phuong truc y:

B2

S M, =R .1,-Fy.1,+ M, =0
_ R, -M, _442,12.123,923- 2639
- 70

2 Ry =Ray+Re,-F,=0;

= Ry, =F,-R,=372,564 - 744,99 = 372,426 (N)

Vay Ry, c6 chiéu ngugo lai véi gia thist.
-Phillh:lc ﬂlCOphlI(ﬂlgtﬂ}CX: zM[B)':RCX .'1” -.F!'l . l[3='0

=744,99 ™)

F,d, 1250.123,923
ST
Y F,=Ry+Re-F,=0;
= Ry, =F, - R = 1250 - 2212,9 = -962,9 (N)
Vay Ry, c6 chiéu ngywoc lai véi gia thist.
- Khi d¥i tec F,, v thm truc ta duge mé men kodn M,

M, =F,. %= 10728 "—9212— = 2639 (Nmm)

= =2212,9

M, =F, . "f'-;-: 1250. % = 30750 (Nmm)

M,, =Ry, .1, = - 372,426 . 70 = - 26069;8 (Nmm)
M, =Ry, .1, =-9629 . 70 = - 67403 (Nmm)
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w08 _ Y W
(Nmm)
62403 ~ _
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| 50
4
{Nmm)
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__._%_,:? _____ 3 ___fd [ n

Hinh 4.3. Bidu d6 ngi litc va bdn vé phéc truc 1

b) Tinh duomg kinh truc:

Véi d* =25, vat licu Ia thép 45, c6 0 2 600, Theo bang (10.5) [43, 37,
58, 59] c6 két qua ting sust cho phép [6] = 63 MPa.

DBuimg kinh tai cdc mat cét duge tinh theo cong thic:
3 MH
Vo.ifo]

Trong d6: M,; - m6 men ‘tuong duong tién cdc mat cit. tinh theo
cong thiic:

M, = M7 + M2 40,75 31

Xét mat cit tryc 1ai didm A @idm Lip ¥hdp néi), 1ix bifu 46 mo men ta
thify:

d=

@2




M, = 0; M, = 0; M, = 30752 (Nmm)
= M2 =10%4+0%+0,75.30752% = 26632 (Nmm) _

26632
thay vio (4.2) c6 két qua: d” = 13’ 0163 =16,16 (mm)

- Tai chd 13p khép ndi cé dudng kinh truc bang 0,8 dudng kinh truc
dong co, véi d,, = 32(mm) = d* = 0,8 . 32 = 25,6; Lay d* = 25 (mm).
- X¢ét tai di€ém B (diém 14p 6 lan):
D& thily M* =M? = d® =16,16 (mm)
- Xét mit cit tai diém C (diém l4p 8 lan):
M, = 67403(Nmm); M, = 26069,9 (Nmm); M, = 30750 (Nmm)
= M =J67403" 1 26069,97 + 0,75.30750° =77019,28 (Nmm)
Thay vao (4.2) ta duoc:

77019.28 __ -
d =\’3 0163 2> (mm)

- Xét mit cit tai D (diém 1&p banh rang):
M, =0; M, = /26392> + 3075022 . 0,75 =26760.7 (Nmm)
Thay vao (4.2) ta dugc:
d° =5 26760,7
0,1.63
Do tai vi tri D c6 14p ranh then nén dudng kinh tryc 14y ting lén 4%

4
d” =16,195+| 16,195.— |=16,84
( 100] (mm)

=16,195 (mm)

Tir yéu cdu vé€ do bén, lap ghép (dé thdo 14p va c6 dinh céc chi tiét trén
truc), khé nang coéng nghé ta chon dudng kinh cdc doan truc nhu sau:

= 25(mm);
d® = d° = 30(mm);
d® = 20(mm)

c) Kiém tra diéu kién bdnh rdng lién truc (xét tai diém D):
Khi dudng kinh banh rang gdn véi dudng kinh truc thi bénh rang dugc

1am lién véi truc. Banh rang lam 1ién véi tryc thi khoang céch tir chan ring
t6i ranh then phai thoa min diéu kién:
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X £1,8.m, ddi véi banh ring con.
Trong dé: m,_- m6 dun miit ngodi, m, = 2,25;

arctg(h,)
R

¢

c6 két qua: 6, =

vdi h, - chiéu cao ring ngoai, h, = 4,9(mm);
R, - chiéu dai c6n ngoai, R, = 119, 23(mm);
arctg(4,9)

= %=1

=0,658°

O; =98, - 8,=13,64°-0,658° = 12,982°
- Pudng kinh ddy ring mat mtit nho:
d = 2(R, - b)sinc, |
Véi b - chiéu rong vanh rang, b = 30(mm);
= d=2(119,23- 30)sin12,982° = 40(mm);

= X= -‘f{gﬂﬂz}
21 2 '

Vi t, = 2,8 la chi€u sau trén 16, Theo bang (9.1a) [43, 57, 58, 59] ing
v6id = 20(mm) = /1,4 (mm)

X=772{mm)>18.2725=4,05(mm) _

Vay banh rang c6n nhd khéng thoa mén diéu kién lién truc.

3.2. Tinh cho truc II:

So d6 tinh to#n truc I nhu hinh vé&:

Fa
3 73 D
A th;;§ |B ¢ 1B "
. J "h. < - -

. al

Ly - ks Ly~ b F"I‘ I
e 2 — e =

Lyt

86,963(m[£;r43.537(mm) - 65,5(mm)

' Hinh 44 Lugcdé rfﬁh truc I
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l,, = 65,5(mm);
1, = 109,037(mm);
l,, = 195(mm)
a) Xdc dinh cdc luc téc dung Ién truc:
Céc lyc téc dung 1én truc IT gém cé:
- Mo men xodn tir truc 1 truyén cho truc 11, T;; =120702(Nmm);
- Lyc vong F, = F, = 1250(N); '

2T, 2.120702

- 3 = = = 3556,85
Luc vong F,, d, 67.87 MN)
d;- duong kinh vong 14n binh ring z,, d,, = 67,87(mm);
- Lyc hudng truc:
Fpo=F;=442,12(N)
F,;=F;.tgB . 4.3)

Trong d6: B- géc nghiéng cia rang, p = 9,701 l’li"’
= F,,=13556,85. 1£9,70117° = 608(N)
- Luc hudng kinh: '
F,=F, =107,28(N)
tga,,
cos 8

F.=F,.

Trong dé: o, - goc an khép, a,, = 20,260°
1g20,260°
€0s9,70117°

- Khi déi cdc luc vé tam truc ta duge cdc moé men ufn M,, va M,, v
mo men xoén M, vA M.

M, =F, .-‘-";i =442, 12.3-(%’—52 = 44784,5 (Nmm)

— F,=3556,85. =1331,94 (N)

© Véid,, = 202,59- dudng kinh trung binh b4nh rang z;;

M, = E,;.-‘?—;i = 608.—6—7éﬂ =20632,48 (Nmm)

M,= Ez.ff-;-% = 1250.£225£ =126618,75 (Nmm)
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M,=F, ‘dT = 3556,85. -61;1 =120701,7 (Nmm)

Vay céc luc tic dung 1én truc gém:

F,=1250(N)  ; F, = 3556,85(N)
F,=442,12(N) ; E,, = 608(N)
F,=10728N) ; F, = 1331,94(N)

M,, = 44784,5(Nmm); M,, = 20632,48(Nmm)
M, = 126618,75(Nmm); M,, = 120701,7(Nmm)
* Tinh phan lyc tai 2 g6i A va D:

Gia sir chiéu ciia phan luc theo 2 phirong x va y nhu hinh v& c6 két qua:

- Phan luc theo phuong tryc y:
Y M} =R,.195+F,,.86,963-F,.129,5- M, - M, =0

-F,.86,963+ F,.129,5+ M, + M,

R =

= T 195
. —107,28.86,963+1331,94.129,5 + 44784,5 + 20632, 48
o 195

R, = 1172,17(N)
ZF}:RA,+RD,+F,2-F,3=O
= R, =F,4-Rp, - F,=1250-1172,17- 107,28 = -185,1 1(N)
Vay R, ¢6 chiéu ngugc vdi gi thi€t.
- Phan lyc theo phucmg truc x:
Y M;=R,.195+F,.129,5+ F,2 86,963 =0

-F,;.129,5- F;z.86,963 _ —3556,85.129,5-1250.86,963
195 - 195
Ry, = -2919,56(N)
Vay R,,, c6 chiéu nguge vdi gid thiét.
2F,=R,,-Rp +F,+F;=0
= R, =R,,-F,-F,=2919,56- 1250 - 3556,85= -1887 29(N)
Vay R,, c6 chiéu nguoc lai véi gia thiét,
Dit céc luc téc dung 1én truc ta v& duge biu d6 mo men nhu hinh vé:

=>Rﬂx_
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- -86.963(mm)_; _ 43,537(mm e 65,5(mm) (Nmm)
R.& A R,
i F MS/‘F"!
F, _jb‘dﬁ (Nmm)
Ar Muz Ft3 RDx
41210,09 76777.13
32781,62{ T (@
W 52724,26
164124 .4 19123],18 @
120702 @
3
n w3
et --- _,_.@_._}_ — _@._.}._._ _____ 24 -
h
A 4

Hinh 4.5, Biéu do noi luc va bdn vé phdc truc Il

b) Xdc dinh duimg kinh cdc dogn truc:
Tai cdc mat ¢t A, B, C, D:

Vi d® =35(mm), Theo bang (10.5) [43,57,58,59] c6 két qué itng sudt

cho phép [6] = 63MPa
Pubing kinh tai cdc mat cit duge tinh theo cong thic (4.1):
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d=<]%

Trong dé:

M, = [M? +M: +0,75.M
* Xét mat cit truc tai di€ém B (diém lap bdnh ring c6n 16n z,):
Tir bi€u d6 moé men ta thdy:
+ V&i mit cit bén trdi diém B ¢6:
M, = 164124, 4(Nmm); M, = 52724,26(Nmm); M, =0

=>M) = \/164124,42 +52724,26% +0,75.0° =172384,8 (Nmm)
Thay vao (4.3) c6 két qua:

172384.8
d’ = sf-—-—-’-— =30,13
2 =470.1.63 (mm)

+ V6i mat ct ben phai diém Bc6:
M, = 164124,4(Nmm); M, = 32781,623(Nmm); M, = 120702(Nmm)

= M =.\164124,4* +32781,623% +0,75.120702* =197327,6 (Nmm)
Thay vio (4.3) c6 két qua:

197327.6
4’ = ’—-———— =31,5 ¢y
2 =47 0.1.63 (mm)

- Tai vi tri l4p banh rang nén dudng kinh phai ting lén 4%
4
- 31,5-_'— =32’76
= d 31,5+[ 100) (mm)

* Xét miit cit truc tai C (diém Hp bénh rang try nhd z,):

Tir bi€u dd mo6 men c6 két qui:

+ Xét mat cit bén trai diém C cé:

M, = 191231,18(Nmm); M, = 41210,0%Nmm); M, = 120702(Nmm)

= M7 =J191231,18% + 41210,09% +0,75.120702° =221798/a” + b* (Nmm)
Thay vio (4.1) ta duoc:
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dl = 221798
0,1.63

+ Xét mat cit bén phai diém C ¢é:
M, = 191231,18(Nmm); M, = 76777,135(Nmm); M, =0

il

=32,77 (mm)

= M’ =.191231,18 + 76777,135% +0,75.0° =191385,2 (Nmm)
Thay vao (4.3) ta dugc:

191385.2
df = 3,-—’— =31,2
¢ 0.1.63 (Nmm)

- Tai vi tri 1ap banh rang nén dudng kinh phai tang 1én 4%

4
= 32,77.— |=34,08
de.=32,77+ ( 100 ] (mm)

* Cic mit cét truc vira tinh dugc:
d* =30,13 (mm);
di =31,5 (mm) ;
df =32,77 (mm);
di =31,2 (mm)
Xust phat tir yeu cdu vé do bén, lap ghép (d& thdo lp va c6 dinh céc

chi ti€t trén truc), kha nang cong nghé ta chon dudng kinh céc doan truc dua
theo ddy tiéu chuén nhu sau:

dy = dc = 40(mm)
Hai vi trf 1dp & lan:
d, = d,, = 35(mm)

c) Két cdu truc: Dua theo cdc kich thuée mit cit truc vita chon & trén
ta xdc dinh duge két cdu truc nhu hinh ve.

3.3. Tinh cho truc I1I:
Véi 1, = 78,5(mm);
I;; = 60(mm);
l,, = 65,5(mm};
I, = 195(mm) = 1,, - L,; = 195 - 65,5 = 135(mm)
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So 6 tinh todn tryc II nhu hinh vé:

E ﬁ“

A B c D
— X T X
Fr
L« 135(rmm) - 60(mm) et 78,5(mm)
L - Ly I by
etk - Ster-

Hi_nh 4.6. Luoc dé6 tink truc ITf

a) Xdc dinh cac lyc tdc dung lén truc: |

Céc luc tic dung lén truc 11T gbm cé:

- M6 men xodn tir truc II truyén cho truc 111

Ty = 356979(Nmm);

F,- luc cha bd truyén xich, F_ = 5175(N)

- Luc vong F,, = F; = 3556,85(N)

- Lyc hudng kinh F,, = F,, = 1331,94(N)

- Luc hudng truc F,, = F,, = 608(N)

Khi doi céc huc vé tam truc ta duge céc luc tuong dng va cdc mo men
uén M, vd mé men xodn M,,.
Qs

2

* Tinh phan lre tai céc g6i AVAC

Gia sir phan lyc tai hai géi A va C theo phuong x vi y ¢6 chiéu nhu
hinh v&, c6 két qua:

= 608.—20—72’~6~§ =63134,72 ()

M,,=F,.

- Phan luc theo phuong truc y:
ZM;’ =R, 195+ F 135+ F_273,5-M_, =0

M, —F,135-F_273,5
195

= Ry=
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63134,72~1331,94.135~5175.273,5
Ro =3 195
Vay R, ngugc chiéu véi gia thiet.
> F =R, +F,+F, -R, =0
= R, =Rg, -F,-F,=7856,6 - 5175 — 1331,94 = 1349,6(N)
- Phan lyc theo phwong truc x: '
Y M;=R..195+F,.135=0
F,135 3556,85.135
= K= "o
Y F =R, +R,~F, =0
= Ra=Fy-Re = 3556,85 - 2462,4 = 1094,42(N)
* Vay cdc luc tic dung lén truc gbm:
F,=3556,85(N); F, = 1331,94(N):
F,, = 608(N) ; M,, = 63134,72(N)
Cécphinlyc: R, =13496(N); R, =-7856,6(N);
R. = 1094,42(N); R, =2462,43(N)

=-7856,6(N)

=2462,43(N)

»
R, {
¥F-
- l.\S(mm)ﬁ &0{mm) . F8.S5(mn) -
Ra M, F, RfI
2 Y C
!
R, 15892 15
1312803
{Nmm}
D)
137746.7 %}
(LTI o=
Hinh4.7. Biéu dé noi hee [SZ)- ! ]
va bdan vé phdciruc i1 )| 5 BUS (= _ 3 I 11 H
T =
=<
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b) Xdc dinh duomg kinh cdc doan truc, ddt cdc lyc tdc dung lén truc va
vé biéu dé mo men:

Tir biéu 46 md men & hinh trén ta-di x4c dinh dutng kinh cdc mat cat
tai c4c di€m A, B, C, D theo cong thitc: |

M.fd
3
0,1.{o]

(4.3)

Trong d6:
M, = M2 +M: 40,75 M

Véi d}‘,‘} 50(mm), Theo bang (10.5) [43, 57, 58, 59] c6 két qua:

[o] = 50MPa.
* Xét mat cét truc tai diém B (diém l4p banh réng tru):
Tit bi€u 46 mo6 men ta théy:
+ V&i miat cit bén trii diém B ¢c6:
M, = 147746,7(Nmm); M, = 131280,5(Nmm); M, =0
= M7 =J147746,7 +131280,5* +0,75.0> =197645,28 (Nmm)
Thay vao (4.3) ta dugc:

. 197645,28 .
dj = >~ =34,06 (mm
? \/0 1.lo] \/ 0,1.50 (tm)

+ V§&i mat cit bén phai diém B cé:
M, = 137683,358(Nmm}); M, = 158449,2(Nmm); M, = 356979(Nmm) -

= M/ =/137683,358” +158449,2% +0,75.356979" = 373682,16 (Nmm)
Thay vao (4.3) ta dugc:

M’ [373682,16
=1 =3
0,1.[c]

- Tai vi tri 4p bénh rang nén dudng kinh phai ting 1én 4%
4
= d;=42,122+ [42, 122-'@}= 43,8 (mm)

* X&t mat cit truc tai di€ém C (diém 14p 6 lin) c6:
M, = 0(Nmm); M, = 406237,5(Nmm); M, = 356979(Nmm).
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= M =07 +406237,5 +0,75.356979% = 510494,28 (Nmm)
Thay vao (4.3) ta dugc:

M [510494,28
=M =3f 228 46,7 (rum
““{o1foc] | 0150 (mm)

* Xét mit cit bén phai diém D (diém lip dia xich nhd) c6:
M, = O(Nmm); M, = O(Nmm); M, = 356979(Nmm)

= M;; = J 0°+0* + 0,75.3569792 =309152,8 (Nmm)
Thay vao {4.3) ta duoc:

M7 309152,8
d’ = f o [SOIS28 4
>=No1[o] V 0,150 (min)

- Tai vi tri lép dia xich nén dudng kinh phai tang lén 4%

) |
= 39,5.— |=41,08
dy 39,5+[ 100]_ (mm)

* Vay c6 két qua cac dudng kinh truc so bo la:
d, = 50(mm); |
d,=d.= 45(mm)

d,, =40(mm)

¢) Pinh két cdu truc: Dya theo céc kich thudc mit cit truc vixa chon &
trén ta xdc dinh duge két cau truc nhu hinh vé.

3.4.Tinh cho truc IV:
Chiéu dai may o xich: |, =(1,2...1,5x = 60.(1,2..1,5)(mm)
L., = (72...90)(mm) 14y 1., = 80(mm)

véi k, =k, = 15 (mm)
Chiéu dai tang quay:

1, = 250(mm) (do D = 320mm)

L, =0,5.(by, + 1) + 2 k,+ k, = 0,5.(250 + 31) + 45 = 185,5(mm)

L,=05(1,+1, )+ k+k,+by=

=0,5.(80 + 80) + 30 + 31 =411,5(mm)
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a) Cdc luc tdc dung lén truc IV gém cé6: F,, = 5175(N)
Lyc vong trén bang ti :F, = 4500(N)

Mo men xoin trén truc IV 1a T,y = 650288(Nmm)

* Tinh truc tai hai g6i A va C

- Phan luc theo truc y:

ZFJ):R,\,"‘RC);"'Fr'Frx:O
= R, +Rg=F,-F, =5175-4500=675(N). *)

D MK =R_ 346 +F.185,5 - F, 411,5=0

k. 411,5-F.185,5
B 346
5175.411,5 -4500.185,5
- 346
Thay R, vao (*) ¢6 két qua R, = 675 - 3742= - 3067(N)
Véy R,, ngugc chiéu so voi gia thiét
- Phén luc theo truc x: R, =R, =0
* Tinh mo men trén truc:
+Truc y: M, =- R,,.185,5 = -3067.185,5 = -568928,5 (Nmm)
M,=-R,,.364 + F..160,5 = -3067.346 + 4500.160,5
= -339278 (Nmm)

=3742(N)

+ Tryc x: khong c6 mé men
Vay céc lyc tic dung len truc gém:
F,=5175(N);
R,,= - 3067(N) ;
F .= 4500(N) ;
Re,=3742(N) ;
Mo men trén truc :
M, = -568928,5(Nmm)
M, =-339278(Nmm)
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b) Xdc dinh dwong kinh cdc dogn truc:

T biéu d6 mo men & hinh trén ta di xdc dinh dudng kinh cdc mat cit

tai cdc diém A, B, C, D theo cong thic (4.3):
d=3 -M—*‘f
0,1.{c]

Trong d6:

M, = M+ M2 +0,75M?
Véi djy = 60(mm), Theo bing (10.5) [43, 57, 58, 59] ¢6 két quét:
[o6] = 50MPa.

* Xét mat cit truc tai diém B (diém lap bang tdij):

HB ic |
U

Ry, ‘ F, Re, E.
RM 185.5mm ch 166 65.5mm
568928,5 33927 N
W
ooz | . e
<
1D Dl

>

Hinh 4.8. Biéu dé noi lic va bdn vé phdc truc IV
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Tir biéu d6 m6 men ta thdy:
+ V&i mat cét bén trdi diém B c6:
M, = O(Nmm); M, = 568928,5(Nmm}); M, = 0

= ML =./568928,5% = 568928,5 (Nmm)

Thay vao (4.3) ta dugce:
M7 ,|568928,5 _
T - id 4
s =401e] V 0,1.50 (mm)

+ V@i mat cét bén phii di€m B c6:

M, = O(Nmm); M, = 568928,5(Nmm); M, = 650288(Nmm)

= M,g = \[568928, 522 + 0,75.650288% =800522 (Nmm)
Thay vao (4.3) ta dugc:

p_ [ My _[800522
*yo01[c] V0,150

- Tai vi tri 1ap bang tai nén dudng kinh phai tang 1en 4%
4
= 54,3.— 1=56,472
dy =543 + [ 1 00) (mm)

* Xét mat cét truc tai diém C (diém i4p & 1an) c6:

M, = 0(Nmm); M, = 339278(Nmm); M, = 650288 (Nmn)

= M= \/ 0% +339278% +0,75.650288" = 657468,9 (Nmm)
Thay vao (4.3) ta duge:

M [657468,9
d =’ z =s} 22 =50,8
c=Ho1[o] V 0,150 (mm)

* Xét mat cit bén phii diém D (diém Wp dia xich nhé) ¢é:

M, = O(Nmm); M, = O0(Nmm); M, = 650288 (Nmm)

= M7 =J0%+0% +0,75.650288’ = 563165,9 (Nmm) -
Thay vao (4.3) ta duoc:

MY 563165,9
d’ -3{ ,,, f =48,2
*“Vo,1.[0] 0,1.50 (mm)
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- Tai vj tri 1dp dia xich nén dudng kinh phai ting lén 4%
_ 4
dp=48.2 + [48,2-"1%}: 50,128 (mm)

* Vay c6 két qua cic dudng kinh truc so bo 1a:

d, =60(mm) ;d,=d.= 52(mm) ; dyy =50(mm)

c) Dinh két cdu truc: Dya theo cdc kich thudc mit cit truc vira chon &
trén ta xac dinh dugc két cdu truc nhu hinh vé.

4. Tinh kiém nghiém truc vé do bén méi (Chi xét trudng hop
k/k =1,00)

Khi xédc dinh dudmg kinh truc theo (4.3) chua xét tdi cc anh hudng vé
do bén mdi clia truc: dic tinh thay déi cha chu ky (g suat; yéu 16 kich
thuéc va chét Irgng bé mat... Vi vy cdn tién hanh kiém nghiém truc vé do
bén méi c¢6 k€ dén cdc yéu t6 trén. '

Keét cau tryc vira thiét k€ muén dam bdo duge bén mdi néu hé s6 an
toan tai cdc mit cit nguy hi€m thod mén didu kién:

5; =Y > ]

; 2
N Es
Trong dé6:
[s] - h¢ s6 an toan cho phép, [s] = (1,5 ... 2,5); Liy [s]=2

Sap S~ € 6 an todn chi xét riéng (ng sust phip va he s6 an toan
chi xét rieng \ing sudt ti€p tai mat cit j. '

4.4)

o, |

= 4.5
So K.y, +¥o0n 4.5)
YT — N (4.6)

KoyTo +¥, T,
Véi 0., T, - gidi han mdi u6n va xodn g véi chu ky d6i Xing, véi
thép 45 ¢6 G, = 600MPa |
= ©,=0,4360,=0436 . 600 = 261,6MPa
- 7,=0,580,,=0,58.. 261,6 = 151,728MPa

Vo W, - he s6 k€ 16i dnh hudng cla tri s6 ing sust trung binh dén do
bén moi, Theo bang (10.7) [43, 57, 58, 59] v6i O, = 600MPa c6 két qua:
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¥, =005 ; vy, =0
- D6i v6i truc quay iing sudt udn thay déi theo chu ky ddi xiéng nén:
_ M
Cm=0 ; O, = Oppy = —=
WJ.
- G, T, Oy la bién d§ va tri s6 trung binh ciia tng suit phap va ti€p tai
mat cit ta dang xét. Khi truc quay mot chiéu img sust xoén thay déi theo
chu ky mach déng, do vay:
T T

. TR/ 47
T Ty T, @7

V6i W, W, - m6 men can uén vA m6 men cin xofin tai mit cit dang xét.
Tai 2 mat cét ldp bénh réng trén truc I, nhin trén biéu d6 mod men ta thay
M, bén phai 1A mit cit nguy hiém nhét nén ta kiém nghiém cho mat cit tai C.
Tir cong thite: '
Mlt

0, ==t véi M, = [M}+M? =/191231,26 + 76777,135

= M, =206068,249(Nmm)

nd®  bt(d-4)
32 2d

W=
ranh then.

Trong d6: b, t, - bé rong rAnh then va chidu siu rinh then trén @c.
Theo béng (9.1a) [43, 57, 58, 59]

c6: b = 12(mm); t, = 5(mm); ¥ng vdi d = 40(mm)
| 3,1440° 12.5(40-5)

Theo bang (10.6) [43, 57, 58, 59], truc c6 mot

= W= —5361,25
32 2.40
: 206068,249
0, =-——————=38,436
VY % =" 5361.25
Trong cong thic (10.23) cé:

T = Ty, = 120702(Nmm) |
xd® b4 (d-1, Y 3,1440° _ 12.5(40-5%)
16 2d 16 2.40
Thay vao (10.23) ta drge:

_ T 120702
" 2w, 2.11641,25

W, =

=11641,25

Ty =T

5,184
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£
Koy = 4—— : (4.8)
! Ky \ ’
LS +K,-1
8 x
Ky= ——— (4.9)
J Ky ]
Trong dé:

K. - h¢ 56 tap trung ting sudit do trang thi bé mat phu thuoc vao phuong

phdp gia cong va do nhan bé mit, Theo bang (10.8) [43, 57, 58, 59] dugc:

K, = 1,06 (v6i G, = 600MPa, Ti¢n R, 2,5 ... 0,63)

K, - he s6 tang bén bé mat tryc, cho trong bang (10.9) [43, 57, 58, 59]
v6i phuong phép gia cong ting bén bé mat toi bing dong dién tan s6 cao, c6

K, =16.

€ € - he s6 ké d&n anh hudng kich thuée mat ct truc, déi véi truc cé
~ d = 40(mm), Theo bang (10.10) [43, 57, 58, 59] véi thép Cic bon duoc:

£,=0,85 ¢ =0,78

K, K- tri s6 chia he s6 1ap trung fng sudt thuc t€ trén bé mit truc dGi
v6i truc ¢6 ranh then va gia cong bing dao phay ngén, Theo bang (10.12)

(43, 57, 58, 59] c¢6:

80

Ks=1,76 ; K.=154

Thay vio (4.8 va (4.9) ta duge:
z, 25 (-;—%H 06— l]

Kua,-=z——§§—l. K.y = Y =1,271

Thay céc tri 6 vira tinh durge vao (4.5) va (4.6) ta duoe:
o ' 261,6

7K, 0, v 7, L3313843640,050 7

K :: vz, 1,271.51,:15:1;:173?4,249.0=23’028
Thay vao (4.4) ta dugc:

5,1135.23,028 =4.99> [s] 2

Js 1135% + 23,0282



Vay truc IT dam bao diéu kién bén méi.
5. Kiém nghiém truc vé do bén tinh:

D¢ trénh bi¢n dang déo qué 16n hoic phd hong truc do qué tai dot ngot
cAn ti€n hanh kiém nghiém truc vé d6 bén tinh theo cong thic:

o, =o' +37% <[o] (4.10)
M .
), o= —m= 4.11
Trong d6: o Xy ( )
T
= . mex 12
T 02d | (4.12)

- Mo Trux- M6 men udn I6n nhét va mo men xoén lén nhét tai mat
cét nguy hiém lic qua tai. |

Mo =M, . K1 To=T.K,

Ly K, = Ky = 1,4

[6]=08.06, 4.13)
V6i thép 45 thutmg hod c6 6,, = 340MPa
= [6]=0,8.340 = 272MPa.
a) Kiém nghiém cho trucI:
Tit bi€u d6 mo6 men ta thiy mit cit nguy hiém ciia truc I 13 v1 trf C cé:
M, = 67403(Nmm); M, = 260628(Nmm)

= M, = M{ K, =67403" +260628 1,4 =101172,97 (Nmm)
Véi d¢ = 30(mm), thay vao (4.11) dugc;
101172,97
C=—r—
0,1.30
Tow = T. K, = 30750 . 1,4 = 43050(Nmm)
thay vao (4.12) duoc:
43050
= 3
0,2.30
thay vao (4.10) ta duge:

=37,47 (N/mm?)

= 7, 972 (memz)

0, =37,47* +3.7,972* = 39,93 MPa < [6] = 272MPa.
Vay truc dam bée diéu kién bén tinh. ’
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b) Kiém nghiém cho truc Il:
Mat cét nguy hiém tai vi tri C bén phai: _
M = JMf +M? =,/191231,18" +7677,135% =191385,22 (Nmm)

= M., =M, . K, =19138522 1,4 =267939,3(Nmm)
Vai D = 40(mm); thay vao (4.11) ducg:

267939,3
o =2872293 _ 41 86 N/
0.1.40° (N/msm?)
T, =T.K,=120702. 1,4 = 168982,8(Nmm)
thay vio (412) duoe:
_ 168982,8

T=—0 2132, 2
0,2.40° (N/mm’)

thay vao (4.10) ta dugc:

0, = 41,867 +3.13,22 = 47,696 (MPa)
G, = 47,696MPa < [0] = 272MPa
Vay truc I dam bao diéu kién bén tinh.
c) Kiém nghiém cho truc 1l1:
Mat cit nguy hiém trén truc I tai C:
MC = \[M? + M? =07 +406237,57 = 406237,5 (Nmm)
= M= MC.K,=406237,5 . 1,4 = 568732,5(Nmm)
Véi d. = 45(mm), thay vao (4.11) duc:

ny 200
Do - =1,76 (N/mm?
n, 113,59 (Nfmm?)

Toux = T . K, = 356979 . 1,4 = 499770,6(Nmm)
499770,6 o
“thay vio (4.12)duge: 7= EEYT R 27,42 (Nfmm?)
thay vao (4.10) ta duoc: O, = /62,427 +3.27,42% = 78,4 (MPa)
o, = 78,4MPa < [6] = 272MPa

Vay truc [l ddm bdo diéu kién bén finh.




Trudng hop —E‘-—#l[;&d} viéc tinh todn cu thé, xin xem tai liéu

o [+

[51]. Trdng hop ndy viéc tinh todn 46 bén mdi ciia truc chua duge trinh bay
trong céc sdch gido khoa va sdch hirgng dén thigt k& chi tiét may {44, 50, 64,
65]. He s6 an toan moi duoc tinh theo cong thic dudi day:

5% _>[s], (4.14)

Js; +sf|:1+2[1—:—;](sa —l)]'

6. Tinh kiém nghiém truc vé do cimg vimg

6.1. Tinh dé ciing uén: -

Khi 46 véng f qui 16n s€ lam cho céc bénh ring 4n khép bi nghiéng,
lam ting sy phan b khong déu tii trong trén chiéu rong vanh rang. Con khi
g6c xoay 6 qud 16n s& lam ket céc con lan trong &, do vy diéu kién dim bio
do citg udn se la:

f <1{f] ; 6<[0] ' (4.15)

Trong 46: [f] - d6 v8ng cho phép; '

- D6i véi tue 1dp bénh riing tru: [f] = 0,01 . m

v6i m = 2(mm) l& mé6-dun banh ring trén truc

= [f1=0,01.2,25 =0,0225(mm)

- - D6 v6i tryc Hp banh ring con: [£] = 0,005 . 2,25 = 0,01125(mm)
{0] - gdc xoay cho phép, d6i véi 8 bi d&: [0] = 0,005(Rad);

* Ki€ém nghiém truc H: _

Nhin trén biéu 46 mo men cia tmoc 1 ta thly mit cit nguy hidm tai C
(di€m lép bénh rang try z,) nén 1a kiém nghiem do vong tai vi tri nay va géc
xoay O tai vi tri 8 D, 8 gén mit cit chin md men u6n I6n nhét.

Theo sifc bén vt lign thi: f= /72 +£7 ; tS’:JG,2 +8

Trong d6:

T, 8- churyZn v v géc xouy theo pheiong x; _

1,, 9, - chuyén vi %2 géc xony theo pnrong y;

va duge xic dinh ibing phép nhin bisu 46 Viénssaghin,

a) Chuyén vi, géc soay theo phwang x:

+Chuyén vj theo phuong x:

V& bién d8 M, do Py = 1 43t tai i i Hip biesh ting tru ghy nén 16i

thuc hign phép nhan bide 86: £, =M, . M, = ém




9 86.963(mm)‘1 43537mm) — $e  65.5(nm) l}

oot

Q, 5&42{,}

1641124,4

/
74l 2

_ Ry = 07664
uf 2898 o, HBa9| 1,
3
=z g
o 036 {
2 My 0,664
4

Hinh 4.9. Biéu dé tinh d ciing vitng theo Iy thuyét Veresaghin

Vdi E - mo dun dan héi, E = 2,1 . 10°MPa;

J - m6 men qud tinh cha mat cét;

m.dp 4 4 4
J= =0,05.d,. =0,05.40" =128000 (mm")
64

1
= f= “E“}'(anr +Q.n, + 81, +Q, 4)

Véi Q= ]5 86,963 . 164124,4 = 7136375,099(Nmm?)

Q, = 43,537 . 164124,4 = 7145484(Nmm?)
Hy, 200

Q=YL =——"=176.43,537. (191231,18 - 164124,4)
T ny 113,59 |
= 59007,94(Nmm?)
Q, = % 191231,18. 65,5 = 6262821,145(Nmm?)
5
5 .86,963.43,49
n = 1505 =19,469 (Nmm?)



(43’537 + 86,963 }43,49

_ ~36,515 (N
(129,5— 43’3537 }43,49

o -38,616 2y

M 129.5 (Nmm’)

N, = %.43, 49 = 28,993 (Nmm?)

thay vao ta dugc:
1
Ji= 2,1.10°.128000
+590073,94 . 38,616 + 6262821,145 . 28,993) = 0,022(mm)
=  f =0,022(mm) |

+ Goc xoay theo phuong x:

(7136375,099.19,469 + 7145484.36,515 +

V& biéu d6 M, do My = 1 dat tai D gy nen va thyc hién phép nhan
biéu dé.

— !
0,=M,. M, = E(Ql-ﬂ1+gz-n2+93~ﬂ3+94-ﬂ4)

4
= o 0,054} = 0,05 . 35" = 75031,25(mon’

Q,, Q,, Q,, O, di tinh & trén.

Véi ]

%.86,963
=3 0,293 N
™ 195 (Nmm®)
-‘i’??— 86,963
n,= 195 = 0,555 (Nmm?)
129,522
;= 195 =0,5896 (Nmm?)
129,5+ 62’5
=——=—=0,776 2
ya 195 (Nmm”)
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1
= 2,1.10°.75031,25
+ 590073,94 . 0,5896 + 6262821,145 . 0,776);
= 0,=7,168.10%Rad)
b) Chuyén vi, géc xoay theo phwong y: .
+ Chuyén vi theo phuong y:

VEbiéu dé M, doP, =1 dit tai C gay nén theo phuong y. Sau d6
tharc hién phép nhan biéu dé:

—_— ]
f),:My.MK =E .Qi.ni

Tir biéu 46 mo men c6 ket qua:

9, (7136375,099.0,2973 + 7145484.0,555 +

|
f¥= E(Q:-ﬂr%-ﬂz‘%-ﬂa'ﬂvm)

86,963(mm) 43,537(mm) 65,5(mm)
- . 3 - S
A B C D

2 Db 26777,135
v IR IIA

_TN: | { i
1 Ji52724,2f 4121d.04

™

£

= P

R, =[0,336 ‘](
o [2898 \ﬁ“*

M| haag

=
]

=

T 0,336
0,634 1,

Hinh2.9. Biéudo diing dé tinh dg cimg theo Iy thuyét Veresaghin
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Trong d6:
Q= % 52724,26 . 86,963 = 2292529,911(Nmm?)
€2, = 32781,623 . 43,537 = 142723,521(Nmm?)
Q,= ~. (4121009 - 32781,623) . 43,537 = 183475(Nmm?)

— b

Q, = —.76777,135 . 65,5 = 2514451,171(Nmm?)

[ N

—.86,963.43,49

129,5
(43,537

"]

n = =19,469 (Nmm?)

—— +86,963
3

}4_3, 49
1"_2 = = 34, 078 (Nmmz)

129,5

[is, 963+ 43’253 7 ]..43, 49
m= -

=36,515 (Nerrer?
129.5 (Nmm’)

M =%.43,49 = 28,993 (Nmm?)

Thay vao c6 két qua:

f = sl (2292529,911.19,469 —1427213,521 34,078 -
Y 2,1.10°.128000

- 183475 . 36,515 - 2514451,171 . 28,993).
= f,=-2,613.10%mm)
+ Géc xoay theo phuong y:

V& biéu d6 M, do My =1 dat tai D gdy nén theo phuong y réi thuc
hi¢n phép nhan biéu ds.

1
ey = Eﬂ.—ﬂ: .
Tir bi€u d6 m6 men ¢6 két qua:
]
8, = E(Ql M-8 M- QM- Q1Y)
Vé6iQ,, Q, Q,, Q, di tinh & trén.
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2 .86,963

7, = é"‘l‘“g“g“‘* =0,2973 (Nmm?)+-
43’3537 + 86,963
n,= 195 =0,520 Nmm?)
86,963 + 43’2537 |
m= 195 '=0,557 (Nmm?)
n, = ﬁ =0,776 (Nmm?)
195

1
¥~ 2.1.10%.75031,25

4} (2292529,911.0,2973-1427213,521.0,520 -
- 183475. 0,557 - 2514451,171. 0,776)

= 8§,=-1,34. 10%(Rad)
Vay c¢6 két qui chuyén vi tdng

[ =12+ f7 =0,022° +0,002613" =0,02215 (mm)
Vay f = 0,02215(mm) < [f] = 0,0225(mm)

0= o7 +0 = \/7168"‘ +(1,34.10) =7,3.10% Rad)

Vay truc II dam bao d¢ citng udn.

6.2. Tinh do citmg xodn:

Kiém nghiém dd ciing xoén theo cong thifc:
T J K :
~—< o] (4.16)

Trong d6:

G - mo dun dan héi truot, d6i v6i thép: G =8 . 10°MPa.

J,- md men quén tinh doc cuc, véi mat cét tron.

] = Fd'_31440° |

° 32 32
T,;- m6 men xoén trén truc, Ty, = 120702Nmm;

=251200 (mm*)



1 - chiéu dai doan truc chiu x0én, 1 = 43,537(mm);

[9] - g6¢c xodn cho phép, vdi truc hop giam téc [¢] = 30°/m.

Ung véi | = 43,537 . 107 = [9] = 1,397

1,397.3,14
= ——— =0,000406
LW 1
K ‘Ihé 56. K - 'i-:—m
d

Vé d=40(mm) = h=28§;

v = 0,5 v6i truc c6 mot rdnh then 1dp banh rang con 2.

1

4058
40

Thay vao (10.36) dugc: _
120702.43,537.1,666

T (8.10%)251200
=  ¢=0,000382(Rad) < 0,000406(Rad)
Vay truc dim bao ciing xoén khi lam viée.

Cokétqua: K= =1,666

=0,000382 (Rad)
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Phdn V: Tink chon then

Then diing @€ ¢4 dinh bénh riing trén tryc theo phuong tiép tuyén va
truyén mé men xodn tir truc dén céc chi tiét lip trén truc va ngugc lai. That
~ ra, ing suit dap va dng sudt cit cling bién déi theo thdi gian.

1. Chon then cho truc E:

Dutng kinh tryc tai diém }4p bénh rdng con nhd d = 20(mm), theo
bang (9.1a) [43, 57, 58, 59] c6 két qua kich thuéc ciia then:

b=6 h=6 ; t,=3,5; L=28
Béan kinh géc lugn: + Nho nhat: 0,16
+ Lén nhat: 0,25
Tix phdn tryc ¢4 két qua chiéu dai mayo bénh ring con nho:
13 = 30(mm).

Véi 1,=(08..09).1,=(08...09).30=(24 ... 27).
Theo tiéu chuin (béng 9.1a) chon chidu di then 1, = 25(mm).
a) Kiém nghiém sitc bén dap cho then:

27, -
o, —mﬁ[ﬂd] (5.1a)

T, - mé men xoén trén truc I, T, = 30752Nmm:;

;- chiéu dai then lam viéc;

L=1;-5=25-6=19(mm)

[o,] - Umg sudt dap cho phép, theo bing [43, 57, 58, 59] (9.5) véi dang
rang 1p c6 dinh, vat lieu mayo 1a thép, diic tinh tai trong inh: [0,] = 150MPa;

2.30752

= %= 20.19.(6-3,5)

= 0, = 64,74MPa < [0,] = 150MPa.

Vay then dém bao diéu kién bén dap.

b) Kiém nghiém siic bén cét cho then:

_ 2T,
=i <[r.] (S-ZP)

Thay vio cé két qua:

_2.30752
720196

= 64,74 MPa

TE

T

=26,975 MPa



[t.] - ding suét cit cho phép; [t.] = (60 ... 90)MPa; [t_] = 60MPa
= T, < [1.].
Vaythendambaedxéukjénbéncit
2. Chon then cho truc IE: -

Tai mat cét lap banh ring con vd banh ring tru cé d = 40(mm) theo
bang (9.1a) [43, 57, 58, 59] c6 ket qua kich thudc chia then:

b=12 h=8 ; L=5 ; t,=33
Bén kinh géc luon: + Nhd nhat: 0,25
+ Lén nhat: 0,4

Tix phan truc c6 két qua chiéu dai mayo banh ring:
L, = 49(mmY; ,.,, = 50(mm).
V6il, =(08..09).1,,=(08..09).49=(392 ... 44,1).
Theo tiéu chudn (bang 9.1a) chon chiéu dai then I, = 40(mm).
a) Kiém nghiém sitc bén dap cho then:

2T,
L (n—) 1o |
T;;- m6 men xoén trén truc II, T, = 120702Nmm;
1,- chiéu dai then 1am viéc;
L=1,-b=40-12=28(mm)
(0,] - ing sust dap cho phép, Theo bang (9.5) [43, 57, 58, 59] véi dang

rang lip cd dinh, vat liéu mayo 12 thép, dac tinh ti trong tinh: [0,] = 150MPa;
2.120702

20.28.(8-5)
= 0,=71,84MPa < [c,] = 150MPa
Vay then dam bao diéu kién bén dap.

b) Kiém nghiém sitc bén cdt cho then:

_ 2
“Tdib

o, = (5.1c)

= O,= 71,84 MPa

T

<fr.] (5.2d)

Thay vao c6 két qua:
2.120702

T, =222 =17,96 MPa
°" 40.28.12 MPa

[1.] - ting sudit cét cho phép, [1] = (60 ... 90)MPa; [1,] = 60MPa

12



=1, < |T.].
Vay then dam bao diéu kién bén cat.
3. Chon then cho truc I1I:

Puéng kinh truc tai vi tri 1ip banh rdng try 16n ¢é d = 50(mm), do dé
Theo bang (9.1a) [43, 57, 58, 59] ¢6 két qua kich thuéc cha then:

b=14 ; h=9 ; t,=55; 1, =38
Bén kinh géc lugn: + Nhé nhat: 0,25
+ Lén nhat: 0,4

Tir phén truc ¢6 két qué chiéu dai mayo banh ring tru 16n: 1_, = 60(mm).

Véil, = (08 ...0,9) .1, = (0.8 ..09).60 = (48 ... 54).

Theo ti€u chudn (bang 9.1a) chon chiéu dai then 1, = 50(mm).

a) Kiém nghiém siic bén ddp cho then:
2.1,

Ly remte )

Ty - mé men xoén trén tryc [T, T;,, = 356979Nmm;

I,- chiéu dai then lam viéc;

L=1,-b=50- 14 = 36(mm)

[o,] - ting suat dap cho phép, Theo bang (9.5) [43, 57, 58, 59] véi dang

rang 1ip c6 dinh, vat liéu mayo 13 thép, dac tinh ti trong tinh: [5,] = 150MPa;

2.356979

50.36.(9-5,5)

= 0,=113,3MPa< [g,] = 150MPa
Vay then dim bao diéu kién bén dap.

b) Kiém nghiém sitc bén cdt cho then:

K a'J b<[ r.] 20

(5.1e)

= o,= =113,3 Mpa

Thay vao c6 két qua:

2.356979
T, =——=28,33
° 50.36.14 MPa
[t.]- ting sudt cét cho phép, [1.] = (60 ... 90)MPa;=> 1. < [1.].
Vay then dim bao diéu kién bén cit.

Viéc tinh todn do bén mabi dap va do bén méi cit c6 thé tham khio tai
ligu [55].
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Phén VI: Tinh chon & truc

VLL CHi DAN CHUNG VE TiNH CHON 6 LAN .
C9 ket qua cdu tao bo truyén 1a binh rang cén - try hai cdp. Do ¢6 yeu
ciu cao vé d¢ cimg vimg cila 4 nén ta ding § diia con cho ci 3 truc, vi gid
thanh & ¢4t hon khong nhiéu so véi 8 bi d& va ¢6 do cing vilng cao, dam bao
duge d¢ chinh x4dc vi tri tuong d6i gilta cdc truc 1&n chi tiét quay trén truc.
Chon cap chinh xdc & lin: 0.
O lan dugce chon theo hai chi tiéu:
+ Kha nang tai dong nhim dé phong tréc ré bé mit 1am viec.
+ Kha nang tai tinh nhim dé phdng bién dang du.
Do 8 1am viéc c6 s6 vong quay kha 16n nén ta chon 6 theo ci hai kha
nﬁng tai dong va tai tinh.
. * Kha néng tai dong C, dugc tinh theo cong thitc: -
C,=Q.%9L (6.1)
Trong d6: '
Q - tai trong dong quy wdc, kN;
L - tudi tho tinh bing triéu vong quay;
m - bic clia dudng cong mdi khi thit vé& 6 1an, d6i véi 8 diia m = 10/3;
L, - tudi tho ciia § tinh bing gid, d6i véi hop gidm téc L, = (10 ... 25),
10°gidy.
Xéc dinh tai trong dong quy ude:
Q=(X.V.FE+Y.F).k .k, 6.2)
F,, F, - tai trong hudng tam va tdi trong doc truc;
V - he s6 ké dén vong trong quay, V = 1;
k, - he s6 k€ dén anh hudng clia nhiét do, k, = 1 khi nhiét do 6 = 105°C;
k.- he s6 ké dén dic tinh chia tai trong, (bang 11.3) [43] vdi tai trong
va dap nhe k, = (1 ... 1,2), vi hop gidm t6c cong sudt nhd nén chon k‘, =1;
X, Y ~ h¢ s6 tai trong hudng tdm va doc truc;
* Kha nang tai tinh duge tinh theo cong thifc: :
=X,.F,+Y,.F, (6.3)
Trong dé: '
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X, Y, - hé s6 tai trong huéng tam va he s6 tai trong doc truc, cho trong
bang (11.6) [43]: v6i X, = 0,5 va Y, = 0,22cotge;

VLIL CHON O LAN CHO TONG TRUC

1. Tinh chon 4 cho trucI:

Vi lyc cia kh6p n6i vong dan héi tuong d8i nhd so véi cic luc vong va
lyc chiéu truc, nén trong pham vi gén ding c6 thé tam bd qua.

e (Re
l — —

RB, Ry

1

|

1

I
-~
F, = 107,28(N)
Hink 6.1. Lugc dé tink chon 8 truc I

Céc luc tic dung lén 6:

- Tai g6i B:
Ry, =962.9(N) ; Ry, = 372,426(N)
Téng phin huc tic dung lén &:

F =R} + R =[962,9 +372,426" =1032,4(N)
- Tai g6i C:
Re =22129(N);  Rg, =744 M)
T6ng phén luc tic dung len 6:
Fo=\R: + R = {22129 + 7449 = 2334 ()
E, 107,28
F, 1032,3
Ta thy tec doc truc khil minb o ¥8i Juc-hutng tam, nhung do truc Lip
biénh ring cOn cfin nAng cao-d5 cing vimg nénta chon 8 con diia cd nhe, o6
f higu vA cicthong s6 suu (biag P2.11) {43]: '

=0,1939

- B4



Ky hicu: 7506
Cé: d = 30(mm);
C = 34,5(kN);
C, = 27,50(kN);
o =13,67%
a) Kiém nghiém khd néng tdi déng cia J:
- Tinh luc doc truc Fg do luc hwdng tam F, tic dung 1én & sinh ra.
F=0,83.¢.F, 6.4)
Véie=1,5.tgo=1,5.1g13,67°=0,364
= Fg=0,83.0,364.F5=0,83.0,364 .1032,4 = 311,9N)
= Fg=0,83.0364.Fc=083.0,364 2334 = 705,14(N)
Luc doc truc tic dung 1én &:
Y F, =Fy+F,=705,14+ 10728 = 81242N)
2F,c =Fg - Fy=311,9 - 107,28 = 204,62(N)
ta thay:
YF,5 = 812,42(N) > Fgg = 311,9(N); Ldy F,; = 812,42(N)
SF,c = 204,62(N) < Fge = 705,14(N); Liy F,c = 705,14(N)
Xéc dinh hé s6 X, Y c6 két-qua:

Fop _ 812,42 =0,786 > ¢ =0,364
V.F, 110324

Theo bang (11.4) [43, 37, 58, 59]ta duok:
XB = 0,40 ’
Yg =04 .cotga=0,4 . cotg]3,67° = 1,64

F, 20462 .
VE, 12334 noorece=0364
Theo bang (11.4) 43,57, 58, 59t dmyxc: Xc=1; Yo =0
Theo cong thic (11.3) 06 két-qui tki treng quy vk 8 Bva Cla:
Qp=Xs.V.Fp+Yy . Fop). Xk . Ky
Qc=Xc.V.Fc4 Yo . Eo .k, . X,
Qp=10,40.1.1032.4 + 1,64 .812,42) . 1.1 = 1745,32(N)




Qc=(1.1.2334+0.204,62).1.1=2334N)
Ta thdy Q¢ > Qg nén chon Q. dé tinh cho 8 C.
Theo (6.1) ¢6 két qua: Q- = 2334N)

C,=Q.. 41

- s6 vOng quay cba truc 1, n; = 1445(vg/ph)
ni - tdng s gidy 1dm viéc (44 dugc tinh & muc 2 cta phén bd truyén
ba.nh rang tru - ring nghiéng);
Ly =ty = 91728(git)
Thay vao ta dugc:
60.1445.91728

10°

L= =7952.8
10
o C,=2334.77952,8 = 34534,79 (N)
Cy = 34,53(kN) < C = 34,9(kN)

Vay kiéu 4 7506 da chon dam bao kha ning ch1u tai trong dong.

b) Kiém nghiém khd ndng tdi tinh ciia 6:

Dé6i véi cac 6 1an khong quay hodc lam viec véi s6 vong quay n < 1
vg/ph, tién hianh chon & theo kha ning tdi (inh nhim ¢ phong bién dang du
theo diéu kién:

Q=G (6.5)

V6i Cy- kha néng tai tmh cho trong céc bang tiéu chuén 6 lin, phy
thuéc vao loai 8 va cd &;

Tai trong tinh quy udc duge xéc dinh nhu sau:

Q=X,.F.+Y,.F, (6.6)
= Q,=0,5.2334+0,22cotgl3,67°. 107,28 = 1264(N)

Q, = 1,264(kN) < Cy = 27,50kN) .
Vay kiéu & 7506 da chon dam bao kha ning chiu tii trong tinh.
- Kich thuéc &;

Kigug | @ p [ D | BJC T t 3 o C G
(mm) | () | {mm) | (mm) | (mm) | (mm} | (mm) [ (mm) [ @y | GNY | KND

7506 30 | 62 [ 67 120 17 [2125] 15| 05 [1367]349] 27,50
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2. Tinh chon 6 cho trucII:

F,, = 442,12(N)
R‘“ B — » RDy
Fq, [ Fy,
A — : - D
/"‘“‘--.. ) } //
R l ¥4
I
—_—
F., = 608(N)
Hinh 6.2, Luge do tinh chon 6 truc I
Cic Iuc tac dung 1&n é:
- Tai g6i A:
Ray = 185,11(N) ; Ry = 1887,29(N)

Téng phan lyc tdc dung 1én 6 A:
F, =R} + R}, =1/1887,29" +185,11* =1896,3 (N)
- Tai g6i D:
Ry = 2919,56(N) ; Rpy = 1172,17(N)
Téng phan luc tdic dung 1én 8 D:
Fp = (RS, +R%, =2919,56* +1172,17* =3146,07 (N)

Téng luc doc truc:
F, =F,;-F,, = 608 - 442,12 = 165,88(N)
Xéc dinh t§ s6: |
F, 165,38
F, 18963
Chon 8 diia con & nhe v6i dudng kinh ngdng tryc d = 35(mm) dugc 8
ky hiéu 7207 c6:
d=35(mm) ; o=13,830
. C=3520(kN) C, = 26,30(kN)
a) Kiém nghiém khd ndng tdi dong ciia 6:
e=15.tga=15.1tg13,83°=0,383
Theo cong thite (6.7) [43]: B

=0,087
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Fsa=0,83.¢.F,=0,83.0,383.1896,3 = 602,8(N)
Fsp=0,83.¢.F,,=0,83.0,383 . 3146,07 = 1000(N)

- Téng luc doc truc téc dung kén &:
YF, = Fep, - Fy = 1000 - 165,88 = 834,12(N)
YF.» = Fq + F, = 602,8 + 165,88 = 768,68(N)

Ta thédy:
TF, 4 = 834,12(N) > Fg, = 602,8(N); Lay F,, = 834,12(N)
2F,p = 768,68(N) < Fsp, = 1000(N); L4y F,p = 1000(N)

* X4c dinh hé 56 X, Y:

F, 83412
V.F, 118963

-Véid A: =0,493 > ¢=0,383

Theo bang (11.4) [43, 57, 58,59] = X, =04
Y, = 0.4cotg & = 0,4cotgi3,83° = 1.62

o o 1000
- VaOD: 1 3146,07

=0,317 <e=0,383

Theo bang (11.4) {43, 57, 58,59} = Xp=1; Yp=0

* Tai trong quy wic trén & A va D 1a:
Qa=Xa . V. Fa+ Y4 Fu) Kk . kg )

= Qa=(1.1.18963+0.602,8).1.1=18963(N)
QD=(XD‘V'FID+YD‘.F8D)‘kl'kd

= Qp=(1.1.3146,07+0.1000).1.1=3146,07 (N)

C,=Q,. ¥

— 60.n,.L, 60.349,87.91728
B (1 10°

=1925,5

=  C,=3146,07. l9/2'/}_'925,5 = 30418,05(N) = 30,418(kN)

= G=30418kN) < C=3520kN)
Vay 8 dam béo kha niing chiu tdi trong dong.



b) Kiém nghiém khd néing 1di tink cita &: _

D61 v6i cdc 8 lan khéng quay hodc lam viec véi s6 ving quay n < }
vg/ph, ti€n hanh chon 6 theo kha nang tai tinh nhim dé phong bién dang du
theo diéu kién;

Q=G (6.7)

Véi G, - khd nang téi tinh, cho trong cdc bang tieu chudn & lan, phu
thude vao loai § va c§ §; _

" Tai trong tinh quy uéc duwoc xac dinh nhy sau:
Q=X,-F+Y,.F, 68

= Q;=0,5.3146,07+ 0,22cotg13,83° . 608 = 2096,6(N)

Q, = 2,096(kN) < C, = 26,30(kN)

Vay 8 dim bdo kha nang chiu tii trong tinh, -

- Kich thuéc 8:

Kiéu | d D D, | 4, B G T r 1 o C C,
8 | m) | (o) | (oo | o) | ey | Gmem) | men) | o) (mm) [ () &N | &N

07|35 | 72159 |527) 17 | 15 {1825| 20 | 08 13,83,33 | 3520 | 26,30

3. Tinh chon 6 cho truc L

F..= 608(N)
E ! Rey

R,, .
Fu | Fec
A — : -— y C
| .
—

A <

%

Céic bnc tic dung 14n é:
- Tai gbi A: _ _

R, =13496(N) ; R, = 1094,42(N)
Tong phan hic tic dung Jén 6 A:

F, =R, + B, = \1094,42° + 138967 =1737,53)
-Tai géi C: |




100

Ry = 2462,43(N) ; Rey = 7856,6(N)

~ Téng phan lc tic dung 1én 6 C:

Fo=R% + R, =\ 2462,43" +7856,6% =8233,45 (N)

Téng lue doc truc ngoai: F,.=F,, =608(N)
F, 608
icdinhty s8: —& = —m— =0),3499
Xic dinh ty s6; F 19375

Chon s0 bo 8 diia con ¢ nhe ing véi ngdng truc lép & d = 45 (mm) c6:
Ky hiéu: 7209
d =45 (mm) ; o= 135,330
C=#2,70kN) ;  C,=3340(kN)
a) Kiém nghiém khd ndng tdi dong cita &:
e=1,5.1go=1,5.1g15,33° = 0,41
Luc doc truc phu do lyc hudng tAm téc dung 18n 6 sinh ra (theo 6.7) [43):
Fso=0,83.e.F,=0,83.041.1737,5=3591,27(N)
Fsc=0,83.e.F=0,83.0,4!.8233,45=2801,8(N)
- Téng lyc doc truc téc dung 1én 6: .
2F. = Fgc + F,, = 2801,8+ 608 = 3409,8(N)
¥F,c = Fg, - F, = 591,27- 608 = -16,73(N)
Dau (-) chitng td ¥F,c c6 chidu nguge véi Fg,,.
Dé thay: IF, , = 3409,8 (N) > Fg, = 591,27 (N; Ldy F,, = 3409,8 (N)
2F,c= 16,73 (N) < Fs- = 2801,8 (N); L4y F,c = 2801,8 (N)
* X4c dinh hé s6 X, Y: |
_ F, 34098
"Talgll Ay = 17375
Theo bang (11.4) [43, 57, 58,59} = X, =040
Y, =0,4. cotgou = 04 . cotg15,33° = 1,46

=1,962> e =0,41

T Al P 2 4n’q

Theo bang (11.4) [43, 57, 58,59] = Xc=1, Yo=0
* Tai trong quy udc trén § A va D 1a:




Qa=(p-V.Foa+ Yo .Fo) Ko kg

= Qa=(04.1.1737,5+1,46.3409.8). 1.1 = 5673,3(N)
Qe=Xc-V.Fc+Ye.Fo) . k. kg

= Qc=(1.1.823345+0.2801,8).1.1=823345 (N)

DE thdy Q¢ > Q4 ta 1y Q¢ = 5233,45 (N) dé tinh cho 8 C.
Ci=Qc. VL

ve 1o 0Ly _60.113,59.91728

108 10°

= C,=523345. 4[625,16 = 36103,7(N) = 36,103(kN)

=  C,=36,103(kN) < C = 42,70(kN).

Vay 6 Il thod man yéu cdu tai trong dong

=625,16

b) Kiém nghiém khd ndng tdi tinh ciia 4:

Déi véi cdc 6 lan khong quay hodic 1am viéc v6i s6 vong quay n < 1
vg/ph, ti€n hanh chon 6 theo kha nang tai tinh nhim dé phong bién dang du
theo diéu kién:

Q<G (6.9)

Véi G, - khi nang tdi tinh, cho trong céc bang tiéu chuén & lan, phu
thudc vao loai 6 va c& é;

Tai trong tinh quy ude duge xdc dinh nhir sau:
Q,=X,.F.+Y,.Fa (6.10)
= Q,=0,5.8233,45+0,22cotg15,33° . 608 = 4604,6(N)
Q, = 4,604(kN) < C, = 33,40(kN)
Vay § 111 thod mén yéu cdu tii trong tinh.

X, I 10}

—

Hinh 6.4. Xdc dinh vi trf twong doi gilta cdc 1iét mdy quay trong hop gidm téc
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- Kich thuée 8:

Kidad 4 D D, d, B C T r T, o cCicG
(mm) | (mm) ; (mm) | (mm) | (mm) | (mm) | (mm) | (mm) | mm) @) | &N) | &N}
209) 45 | 85 | 70 {6481 19 | 16 [2075] 20 | o8 15,33 | 42,70 | 33,40

4 - Kiém tra va cham truc;

Kiém tra cham truc
*Didukien: x,= %25, cos8, -9 va =aw-[%+d—$]
2 2 2 2
Duong kinh so b6 truc 1, IT, 111
Tir phén tinh tryc ta dd 6 @) = 49,18(mm)
Vay c6 két qua:
o d, 23175 70,37

X = ez .0056! -

=222 30,00813,64° -2 = 51,53
2 2 c0s1- 5~ 0b33 mm)

%= a, =

sh
%-%:140—[231’75 + 492’18:|=—0,465 (mm)

Thoa mén diéu ki¢n cham tryc, nghia 14 khi Im viéc céc truc khong bi
kich cham vao céc moay o ap trén chiing. '
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Phdn VII: Béi trom dn khép va boi tron 6 truc

VILL BOI TRON AN KHOP

2

w‘.ﬂ
Hinh 7.14. Kiém tra sy boi tron én khop

Vi vén t6c binh ring v < 12 (m/s) nén ta chon boi tron bang phuong
phdp ngam d4du.

Vdidiéuki@nbéitmntrmgh@pgiémtGC.Phlmngphépboiumngam
trong ddu c6 nghia 12 2 bdnh rang 16n 2, v z, déu duoc ngam trong déu ¢6 chifa

trong hop giam téc, ta chon loai ddu AK10 hodc AKIS ddu o6 do nhot %a

2 .
50% va 0,25\.p{x€ -0,5(z, + 2, )-!-J[xc ~0,5(z, +2 )]2 _2[(22_;ﬂ] }6 100%.

Goi Xy, 12 khodng céc tir tam truc 2 t6i mitc ddu thdp nhat ngap bdnh
rang z,.

Xomax 18 khodng céich tir tam truc 2 t6i mic dfu cao nhét d6i v6i banh
rang z,.

X4min 12 khodng cdch tir tam tryc 3 t6i mic du thop nhét d6i véi banh
rang z,.

Xmax 12 khodng céch tir tAm truc 3 t6i mifc ddu cao nhat d6i véi banh
ring z,.
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* Véi banh rang con ¢&p nhanh ¢6 v = 3,720 (m/s) > 1,5 (m/s) nén cé

két qua: '

Chiu sau ngam ddu H= (0,75 ... 2)h

véi h=b.sind,

b - chi€u réng vanh rang banh z,, b = 30 (mm);

8, - géc con chia banh ring z,, §, = 76,36%

Thay vao c6 két qua: h = 30 . 5in76,36° = 29,152 (mm)

Vay chiéu sau ngam ddu H s& 1a: _
H=(0,75 ... 2) . 29,152 = (21,864 ... 58,306)

Lay H = 22 (mm) ' |

Yoz _ gy
2

Vay c6 két qua: x,,;, =
Xamax = Xomin — 10
Véi d,, = 231,75 (mm) 12 dudng kinh dinh rang ngoai banh ring z,;
231,75
2
Xomax = Xomin - 10 =93,875 - 10 = 83,875 (mm) _
* V6i bénh rang tru cap cham cé v = 1,2426 (m/s) <1,5 (m/s) nén cé

= Xomin =

két qua:

104

Chi€u sau ngam ddu H= (0,75 ...2) . h |
Vd&i h - chidu cao ting, h=F +fm=(1+1,5).2,25=6,25
= H=(00,75...2)6,25 = (4,6875 ... 12,5); chonH=10

d 3d,

— ad . —
Xaonin = _2'"'_H > Kamax =

4" 2

Vi d,, - dudmg kinh dinh rang banh z,, d,, = 207,68 (mm)

207,68

= X411'1in =

3d, 320768 _
= ——= > =77,88
xdmu 4 2 8 (mm)
Nén thay d4u dinh k¥ 6 thdng I 14n
- D& hop gidm t6c dam bdo bsi tron thi phéi thod man didu kién:

Ta phéi ding m& d€ boi tron : loai md M.




AX = min(X,;,) ~ Max(X,,) > 5 + 10 (mm)
So sdnh két qua tinh dugce c6 két qua:
Min(X,,;,) = MIN(Xy00 Xamin) = Min(93,875; 93,84) = 93,84 (mm)
max(X,,.,) = MaX(Xyne: Xama) = Max(83,875; 77,88) = 83,875 (mm)
Vay Ax = 93,84 - 83,875 = 9,965 (mm) > 5 + 10 (mm)
Hop giam t6c thod mén diéu kién boi tron.
3. Kiém tra sai s6 van tdc vong quay truc cong tic:

e _ Mge
v = thue
Uy
Trong dé:
tfmr
=W U

Véiu, u,, u, 14n lugt 14 ty s6 truyén chia bd truyén xich, cip bdnh rang
c6n cép nhanh va cap banh ring try cap chim.
L umw=hh
5 % L

Véi z,, z, la s6 ring clia cap banh rang c6n (cAp nhanh);
23, Z, 12 50 rang ciia cap banh ring tru (cdp cham);
Zs, Z 12 s6 rang cia cip dia xich;

z,=25;7,=103; z, = 34;

z, = 104; z, = 25; 2z, = 50

. 103 104 50
U == 2 =252
= E 25734725
w _ Ny 1445
Uy, =—%£ =——=157,34
= v u.rzm_(( 25 2 (Vg/ ph)
Sai s6 vOng quay trén truc Jam viéc:
thyr
ny —n, 157,34 - 56,7
= 1 =100% =1,116 <4%
%An = 100% . e 0| 57.34 |

* Két ludn: Qua céc bo truyén vira tinh todn thi s6 vdng quay trén truc
cong tac vin dam bao.

VILIL BOI TRON O LAN
T4t ca céc 6 1an déu duge bdi tron bing md [43, 44)
Pinh k¥ 3 thang diéu chinh d6 do ctia § v thay md mot 14n.
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Phin VIII: Thiét ké vé hop gidm toc

VIILL THIET KE VO HOP
L Chiéu day than hop:
$=03.a+3=003. 140 + 3 = 7,2 (mm); L4y 8 = 8(mm)
2. Chién day n4p bich:
8,=09.8=09.8=72 L4y §, = 7(mm)
3. Gan tang cimg:
+Chidudiye=(08..1).5= 08.1).8=(64.. 8)mm; Lay e = 8mm).
+ Chiéu cao h < 58(mm)
+ D¢ déc: 2°
4. Pudmg kinh bu long:
+Bulongnén:d,=0,04. 2+ 10= 0,04 . 140 + 10 = 15,6(mm) > 12(mm)
* Bulong canh 8: d, = (0,7 ... 08)d, = (0,7...0.8) d, = (0,7 .. 0,8) .15.6

=(10,92 ...12,48); Ldy d, = 12(mm)

- 106

+ Bu long lap ghép bich va than: d;=(0,8..09d,=(96 ... 10,8);
Lay d, = 10(mm); :
+Bulénglip 6: d,=(06..0,7). d,=(7.2 ... 8,4); Ldy d, = 8(mm);
+ Bu long ghép nip cira tham; ' :

ds=(0,5.0,6), = (6 ... 7,2); lay ds = 7(mm)
5. Mat bich ghép nap va than:
- Chi€u day bich than hop:

S:=(1,4..1,8). d=(14..1,8.10= (14 ... 18)mm;
L8y S, = 18(mm)
- Chi€u day bich ndp hop: S, = (0,9 ... 1).8,=(16,2 ... 18)mm;
Lay §, = 18(mm)
- Bé rong bich nap va than:
ky=k,-(3..5mm=739- (3..5=06..39mm; Ly k; = 34(mm)
6. Kich thuée g6i truc (bang 18.2):
- BE rong miit ghép bu iong canh 6:

k,=E,+R,+(3 ... 5)mm



V6i E,;=1,6.d,=1,6.12 = 19.2(mm)
R,=1,3.d,=1,3. 12 =15,6(mm)
= k=192+156+(3..5 =(37,8 ... 39,8); Liy k, = 39(mm)

€6 két qua bang s6 liéu sau:

Truc D b, D, D, h - d, z
1 62 75 90 52 8 M6 4
I 80 100 125 75 10 M8 6

M 80 100 125 75 10 M3 6

7. Mit dé hop:
- Chicu diy khi khong c6 phén 16i;
S=(1,3..1,5).d,=(1,3... 1,5). 15,6 = (20,28 ... 23,49mm
Lay S; = 23 (mm)
- Chiéu day khi c¢6 phdn 18i:

5 =(14.. L7).d, = (21,84 ... 26,52); L4y S, = 26(mm)
vaS,=(1..1,1).d,=(156 ... 17,16); Ldy S, = 17(mm)
k, =3 .d, = 46,8(mm), k, - bé rong mat d& hop;
vaq2k +2.6=468+2.8=628(mm)
8. Khe hé giita cdc chi tiét:
- Gitia bédnh rang véi thanh trong hop:
A2{(1..1,2).8=(1..1,2). 8 =(8 ... 9,6)mm; L4y 9(mm)
- Giifa dinh bénh rang I6n va ddy hop:
A2(3..5).8=(24.. 40y; Lay 40(mm)
- Giita hai banh rang véi nhau: |
A,204.3=0,4.8=32mm)
9. Bu long vong:
Bu long vong ding dé nang va van chuyén hop gidm t&c khi gia cong
hay lap ghép. _
- Theo bang 18.3b [43 , 57, 58, 59), ¢6 két qua khéi lugng gin diing
clia hop giam t6c [a;
V6i R, = 119,23(mm)
a = [40(mm)
= Q= 180(kG)

107




- Theo bing (18.3a) [43, 57, 58, 59] c6 két qui kich thuéc bu long
vong nhu sau:

Rjndld.ld3d4dﬁhhlh212fbcxrr,r2

MIO|45(25 10(25]15]2 |8 6 21|2112]|15|3 2 54
10. Chét dinh vi:

Dé dim béo vi uf tuong d6i clha ndp va than trudc, than sau. Khi gia

cong ciing nhu lip ghép (Theo bang [43, 57, 58, 59]18.4a) c6 két qua kich
thuéc chét dinh vi nhu sau:

d = 8(mm) ; c=1,2(mm) ; 1 = 50(mm)

11. Ciéra tham

Dé d6 ddu vao hop va quan sét céc chi tiét mdy trong hop khi 14p ghép.
Theo bang (18-5) {43, 57, 58, 59] c6 két qua kich thuéc cira tham.

- . | 6
Al Bl A |B|C|lc|K|R|v,]|, g
150 [100 [190 | 140 [175 [-  [120 {12 |Msx22 |4

12. Nt théng hoi
Khi 1am viéc nhiét d¢ trong hop tang len, dé gidm 4p sust va di€u hoa

khong khi bén trong va bén ngoai hop nen ta ddng niit théng hoi, kich thudc
nit Theo bang (18.6) {43, 57, 58, 59)]:

A B|C|D|E|[G|H|IIK|L|M|NiO!P QIR S
M2Ox2 115|130 | 15| 45 36{32(6 4108 1216(32]18[36]32
13. Niit thio diu

- Thdo ddu bi ban, bién chat dé thay ddu méi, Theo bang (18-7) [43,
57, 58, 59] ¢6 két qua kich thudc nhu sau;

d b m f L C q S D,.

D
M20>2 | 15 9 3 28 25 | 178 | 30 32 | 254

14, Chon que tham ddu va diu boi tron:

Dé ki€m tra mifc ddu trong hop, ddm béo 16t cong viec bdi tron cho bo
truyén clia hop giam t6c véi van t6c vong 2,5 + 5 m/s. Ding ddu nhét & to =
50°C c6 do6 nhét 1a 80: bang (18.11). Theo bang (18.3) [43, 57, 58, 59] véi
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loai ddu CN45. Do nhdt 12 38-52. Khéi luong rieng 9/cm3 & 20°C 1a 0,886 +
0,926.

15. Chon céic théng s6 kich thuéc cdn lai: C6 thé tham khao chi din
va cdc cong thic kinh nghiém trong cdc i lieu [38, 43, 44, 57, 58, 62, 64,
65, 67].

VHLH. CAC PAC TINH KY THUATCHYU YEU CUA HOP GIAM TOC
1. Mo men xoén truc vao: 30752 Nmm; (30,752Nm)

2. M6 men xodn tryc ra: 650288 Nmm; (650,288 Nm)

3. Téc dd tryc vao: 1500vg/ph

4. Ty s6 truyén: 12,74 -

5. Trong lugng: 180 KG

6. Kich thuéec LxWxH : (Do tryc ti€p trén ban v& ldp véi TL 1:1)
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Phén IX: Bdn vé ldp va chon kiéu ldp ghép

IX.L VE BAN VE LAP

1. Viéc trinh bay ban vé 1ap (Ban vé A,) dugc thyc hién theo [1,2,38];

2. Véi d€ s6 1: xem phu luc trinh bay & phin cudi sdch. (Xem phén thit 4)

IX. IL. CHON CAC KEEU LAP CHY) Y&U

L. Chi dén chung viéc chon kiéu lip:

Theo yéu cdu cha timg b6 phan ta chon céc loai méi ghép nhu sau:

* Truc quay vong trong, chiu tai thay déi theo chu ky, cdc 4 42 quy
chudn, do dé chon l&p ghép giita truc va vong trong clia & 14 1dp ghép theo he
thong 16, kiéu lap H7/k6.

* Vong ngoai khéng quay, chiu tai dao dong, dé thun loi cho lip

ghép, théo lap khi bio dudng, thay the ta chon lap ghép giita vong ngodi cita
6 véi vo hop 1 Iip ghép theo he théng truc, kiéu 1dp H7/h6.

* Vong chén md quay ciing truc trong qué trinh bo truyén lam viec, dé
thio 14p d& dang khi lép ghep , sira chita, khong 1am hong bé mat truc, ta
chon lép c6 d6 ho, kidu K7/h6.

. * Banh rang quay cing truc, chiu mémen xodn, lre doc truc, Iuc
hudng kinh, dé dam béo d¢ chinh xéc tin cdy va bén cia méi ghép, dé gia
cong chi i€t 16, chon l&p ghép c6 46 dei, kidu H7/k6.

1./ Lép ghép giita truc banh rang v6i & bi: H7/k6.

2./ Lip ghép gitia than bénh rng véi truc: H7/k6

3./ 14p ghép gitta khép n6i véi truc: H7/h6

4./ Lap ghép gifia vong chén m& véi truc: K7/h6

7./ Méi ghép then: Then o8 dinh trén truc theo kifu lp o6 .do doi
thiding ip theo hé thaing 16 i sai kch ciia then 1 k6,

2. Ap dung che titng truimg hop kich Suréc dankh nghia cu thé: Xin
xem vi du miu , dé 56 2,

Céc sai ¢ch tmén val sai léch dusi ciing nhw phuong phip tinh todn
nién dung sai, xin xem tai hbéu [14, 16, 27, 39] '
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Phén X: Bén vé ché tao

X.L VE BAN VE CHE TAO

1. Ban vé ché tao truc 1L, (Ban véA,), duge thuc hién theo tai liéu
[8, 23, 24, 25, 26, 40j;

2. Xem phu luc cudi sdch. (Phén thi 4)

X. I YEU CAU KY THUAT BAN VE CHE TAO

1. Cac yéu chu k¥ thust chinh phai thé hién trén ban v ché tao la:
-D¢ rin bé mat theo thang HB... hoic HRC;

- Cac kich thirde va sai léch ciia céc kich thurdc;

- Céc sai lech vé hinh déng bé mat (40 song song, d6 vudng géc; do
ovan; d6 dao bé mat...);

- D6 nhdm céc bé mat;

- Sai léch cdc géc, dé con...

- Céc kich thude tham khéo (diding cho kiém tra, diéu chinh...)

2. Cic yéu cliu dac biét san ki Kip rép: (clit, mdi nhiin; déng chét...)
3. Chi dém phuong phép kiém &ra v duig cu kiém tra néu cin thiét.
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Phdn XI : Ddnh gid cde chi tiéu kinh té k§ thudt

Trong phén niy, sinh vién cin 1am quen véi céc vin dé sau day
1.CHi TIEU KINH TE :

* S3 ching loai vat liéu dd sitdung:.................. Gié thanh...................

® S6 lugng cong chi phi cho thi&t ké................ Gid thanh:.................

¢ S8 lugng cong phit sinh: (thi nghxém mdi, ché€ tao chi tiét méi, chay
thit): Gid thanh: :

e Tdng thanh san phim: ‘ Téng gid thanh:..................

112

I1. CHi TIEU KY THUAT :

S6 luong c4c chi ti€t mdy da tieu chudn ho4 duge sir dung:
56 lugng cdc TCVN, ISO da 4p dung:.........eeeeeeeeieereereereeovreoooo
S6 lugng céc loai-cong nghé méi da 4p dung:.........ooveereerererronn,
Cic yéu cdu k¥ thust cha céc chi tiét may duoc thiét k& ra d4 thod man:
Cic yeu cdu ky thujt ctia san phdm (HGT) duoc thiét ke ra d& thod man:

Nhiing van d€ an ton k§ thuat, bio h lao dong c6 lien quan:
Nhiing van dé Hudng dan sir dung:

................

-----------

------------------------------------------------------



PE SO 2 - HOP GIAM TOC BANH RANG TRU
RANG NGHIENG HAI CAP

Phdn I: Chon déng co va phdn phéi ty sé truyén

ol ,.-"- T a
——= ]
PR R -
P piad [ == = —
g4 e N 7
3 e e =
>y ™
i T ~
~ he
Y .
1,
Hinh 1.1. Lugc dé hé dén déng bdng tdi
I.1. CHON PONG CO.

V6i yéu cdu lam viéc ctia hé thong, ta chon loai dong co dién xoay
chiéu khong déng b6 ba pha c6 roto ngén mach do né c6 két cdu don gién, gid
thanh ha, dé bao quéan, 1am viéc tin cdy c6 thé méc truc ti€p vao 16i dién ba
pha khong cén bién déi dong dién, hiéu sut va cong sust phd hop véi su 1am
viéc clia hé théng... Ta tién hanh chon so bo dong co theo ba chi tiéu co ban:

- Gid thanh ré.

- Kich thuéc nho gon.

- Thoa man céc yéu cdu vé cong suit, momen va toa nhiét.

* Tinh chon cong suat dong co:

1.1.1 Yéu cdu: Y

Dong co duge chon phai thod mén cic yéu cdu sau:

- Cong sudt dinh mic cia dong co phéi I6n hon hodc it nhét 1a bing
cong sudt lam viéc chia hiéu sudt cta hé théng.
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Py
n
- Diéu kién vé momen:

Tt STpg s T 2 m-xqr’Tmm 2 Tc‘:’m
Khi d9ng co lam viéc qua tai thi nhiét do phét ra vin khéng qu4 nhiét
do cho phép dong co van 1am viéc én dinh.
Kich thudc nhéd gon va gid thanh ré.

1.1.2. Tinh cong susit déng tri ciia bang tai:

Py 2

- Cong sudt danh nghia cta bing thi:
P,=P.. XV =11050.0,63=696KW
- Cong sudt tinh todn:

P,=P,=696KW
P.=0.5 XP,=0,56,96=3.48 KW
- Cong suat ra tryc 1am viéc tinh 1a: |

=5.82KW

k
Zj’: _ Py +B2,  [6962.0.6643,4820,4¢
E‘s ) 4+, - '
1.1.3 Tinh hiéu suft cia hé théng:
+ Chon hiéu suat ciia bd truyén dai :1,=095
+ Chon hiéu suat ctia bd truyén banh ring try : 7}, = 0,96
+ Chon hi¢u sudt clia 1 cip 6 lan 11, = 0,99
+ Chon hiéu suit cia 1 khép néi : Ny = 0,995
= Hi¢u sudt ciia toan he théng;

=1 T, 75 =0.86
1.1.4 Tinh cong susit ding tri ciia ddng co:

Po=Lr38 gy

n 0,86

L.1.5. Tinh s0 vong quay cia truc trong 'mt}t phit:
= 60000.v — 60000.0,63
=D 3,14.450

Vi nlv >25(vg/ph) nén chon 50 bd ty s6 truyén I:

0y, =~43v/ph
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3000 _ 3000
=——="""=69
um n.l‘v 43
Téc d9 so bo cila dong co la:
Pos = P U oo, = 43.69 = 2967 v/ph

1.1.6. Tién hanh ty dong ho chon déng co: sit dung phin mém
Maple [51] chon dong co thich hop (xem phén phu luc). Ta chon déng co
loai cé s hiéu 112M2Y3;

+ Kich thudc dong co :
Bdng 1.1: Ddc trung hinh hoc ciia déng co
S6 cuc Kich thuée khuén Khéi lugng(kg) | Dudng kinh
khé(mm) truc
2,4,6,8 a b h 56 32 mm
452 260 310

+ Pong co dd chon duge c6 cic thong s6 k§ thuat nhy sau:
Bdng 1.2: Ddc trung co-dién ctia dong co

. Csuat | N Trax Tk

Klég bC KW veph Cosp | (%) T, T,
4A112M2Y3 1.5 2922 0,88 87.5 2,2 2

- LL.7. Kiém tra diéu kién mé may va qu4 tai ciia dong co da chon:

Ap dung cong thiic: _

T, = 9550'})&_‘@_: 9550.7,5 = 24.5Nm
n, 2992
- Tinh cAc mO6men m& médy, momen l6n nhat, mé men nhd nhét trén
truc dong co:
T =L4T . =343Nm

Suy ra: T =22 T3 =53,9Nm
Tin =0,5.T g =12,25Nm
- Momen cho phép ciia dong co khéng déng bo ba pha:
T, =0,81.T,, =0,84.12,25=43,66Nm
- Mémen cin cita ddng co:
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7 _9550R, 9550582 oo
n,1m 2992086 -

- M6men qua ti cuc dai cta dong co:
7o =1L,AT  =1,4222= 30,94

max gt can

Nhu vay ta cé:
Py =0.7(Kw) <P, . =7.5Kw)

Ty =34.3(Nm) > T,,, =22.2(Nem)
T, =43.66(Nm) > T, ., =30.94(Nem)

* Két luan: Dong co dd chon thod min céc diéu kién lam viéc cha he
théng. Ddm bdo van hanh hé théng din dong bang 1ai t6t.

* Tinh chon khép né6i gitta tryc ciia dong co va truc bang tai:

1L PHAN PHOI TY S6 TRUYEN.

* Ung dung phdn mém Maple [41, 47, 51, 711 dé ti dong hod phan
phoi ty s6 truyén cho b truyén va cho hop gidm tée, (chuong trinh tinh todn
tu dong trong phdn thit ba); cdc két qua thu duoc nhu sau:

- X4c dinh ty s truyén ctia hé dén dong:

- Phan phéi ty s6 truyén:

+ Chon ty s6 truyén ciia bd truyén banh ring theo két qud bi todn t6i
uu da ham myc tiéu trong bang (3.2)-[43]- Tap 1: Ugz= 24

+ D& phan phéi ty s6 truyén, hop 1§ nh4t 13 x4y dung mot s6 ham muc
tiéu quan trong nhét va chon phuong phép thich hop dé giai bai tedn 16i wu
da myc ti¢u thod min déng thdi cdc chi tieu quan trong. D6i véi hop gidm
t6c hai cdp binh rang tru khai trién cdc ham muc tiéu quan trong nhat cén
dat dwge la: khéi luong nho nhat, ddm bao 46 bén déu, mémen quén tinh thu
gon nho nhét va the tich céc banh nhing trong d4u it nh4t; ngoai ra con phai
thod mén vé gid thanh ré, d& gia cong ché tao.

Theo bang (3.1)-[43]- Tap 1, ta chon duge ty s8 truyén cho hop giam
t6c nhr sau: Ugg = 6,86 ; Upp,=3,50 |

+ Ty s6 truyén clia b truyén dai: U, = M 68 2.83

Uy, - 24
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- Xéc dinh cong sudt trén céc truc, theo so d6 cha hé din dong, theo
cdc cong thic trong trang 49-[5]- Tap 1 ta cé:

P,=P, /(.M. ) = 5,82/(0,995.0,99) = 5,91KW
P,=P /My Nar = 5.91/(0,96.0,99) = 6,22 KW
P,=Py/Mgai Ny = 6,22/(0,96.0,99) = 6,55 KW
P,=P, /M Moy M= 6,55/(0.95.0,99) = 6,96 KW

- 58 vdng quay cla céc truc:
m=n,=2922v/ ph

ny = 1. =2992/2,83=1032,5v/ ph
By

n, =2 =1032,5/6,86 =150,5v/ ph
Upp

ny =—3_=150,5/3,50 =43.02v/ ph
Upp,

Momen trén céc truc:

T, =9,55. 100 fis 9,55.10°.5,91/2992=22,75Nm

o

T, =9, 55,1002 - 9,55.10%.6,22/1032,5 = 60,58 Nm

n,

T,=9,55.10% 22 = 0,55.10°6,55/150,5 = 394,66Nm

Hy

T, =9,55.103.ﬁ = 9,55.10°.6,96/43= 1312,5Nm

n,

Bdng 1.3: Thing s6 chung vé dong hog va dong luc hoc cia cdc truc

Thong s6 Truc
Truc 1 Trucll Truc 1 TrucVI
Cong suat P (KW) 5,91 6,22 6,55 6,96
S6 vong quay (vg/ph) 2922 1032,5 150,5 43,02
Mémen xoin T(Nmm) 2,75 60,58 394,66 1312,5

te
oF
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Phdn II - Tinh todn thiét ké cdc bé truyén

ILL TINH TOAN THIET KE BO TRUYEN PAI

Ung dung phin mém maple dé tu dong tinh todn thiét k€ bo truyén dai-
(Chuong 4- Chuong trinh tie dong hod tinh todn b truyén dai [51]). Chuong
trinh mu c6 thé tim thdy trong [51]. Dudi day trinh bay céc buéc tinh todn,

cong thic va cic ket qua thu duge khi ty dong tinh todn bo truyén dai theo
churong trinh mau dé.

I1.1.1. X4c dinh Kkiéun dai
- Céc thong s& clia dong co va ty s6 truyén clia bd truyén dai.
n=2922 ; P=75; uD=2383;

Do khoéng cé yéu ciu dic biét ndo nén ta chon loai dai 1 dai hinh
thang thudmg loai A. Theo bang 4.13 tr 59 [43], tap 1, ta chon nhu sau:

- b
e bt .:1' i
Pl
S
!
40°

Hinh 2.1. Kich thudc mdt cdt ngang cia ddy dai thang

Bdng 2.1: Théng s6 kich thudc co bdn cia dai

. Kich thuéc Mat cét,(mm) Dijtich d
Loai dat l
) b, b h Yu A(mm) (mm)
Thang, A 11 13 8 2,8 81 112

IL.1.2. Tinh so b0 dai
- Tinh van téc dai:
_ ndn,
60000
Van tdc dai nho hon van t6c dai cho phép V. =25m/s
- Chon £=0,02
- Pudng kinh banh dai 16n L:

=17,14m/s
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d, =u, d,(1-£)=283.112(1-0,02)= 323 43

IL1.3. Chon dudng kinh dai tiéu chudn [43], Tap 2, bang 20.15
dy =315mm '

- Ty s6 truyén thuc € la:
u, = d, = 315 = 2,76
d,\(1-g) 112(1-0,02)
- Sai s6 clia ty s6 truyén la:

A= 10 = | {000, 2,47%
Uy,

Au <5% =»>Thod man diéu kién.
- Chon chiéu dai so bo khoing cdch truc 1a:
asb=1,5d, = 472,5mm
- Chiéu dai dai tinh 13:
n{d, +d2)+ (dz -dl)z _

l,=2a, + = 1711,9mm
' 2 4a,,
- Theo tiéu chudn chon /= 1800mm
- SO vong chay cha dai:

i=v/l =952lan
Vayi=9,52 <i_ =10
- Khoang cdch tryc theo chiéu dai tieu chuén:

L 2= n{dy +d)+ JR1-nld, +d,)P -8, -
-8
- Kiém tra diéu kién khoang cdch truc cAn thoa man:
0,55.(d1+d2) + h = 242,85mm
2(d1+d2) =854 mm
= 0,55.(d1+d2) + h < a < 2(d1+d2).
Vay khoang cdch truc thod man diéu kién.

(d —d,)57°
a
Géc o= 147,37°> 120°, vay géc 6m thod man diéu kién.

dl)z =354,61lmm

- G6¢c 6m alpha: o =180° - = 147,3740
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I1.1.4. X4c dinh s6 dai z:
Ap dung cong thic(4.16)-[43]-Tap 1:
;e P,K,
[Pu ]Ca C.’CuC:
Trong dé: |
+ Pcd- Cong sudt trén tryc banh dai chi dong Pt
* Tra céc bang h¢ s6, chon cdc hé s6 qua phép ndi suy:
+ Kd- He s6 tdi trong dong fing véi truding hop tii trong dao déng nhe;
K, =1,1 '
+ [P} - Cong suat cho phép tra trong bang 4.19 [43], tap 1, [P,] = 2.4KW
+ C,- He 56 k€ dén anh hudng géc 6m tra bang 4.15 [43], Tap 1
C,=1-0.0025(180-cx) = 0,9184
+ G- H¢ s6 ké dén anh hdng clia chiéu dai:
11,=1800/1700=1.159 tra bAng dugk tra bang 4.16 [43], tap 1, C,= 1,0118
+ C,- He s6 ké dén dnh hudng cfia ty s6 truyén tra bang 4.1[43), tap 1

=6,58 KW

C, =1,138

céc day dai tra bang 4.18-[43) C,= 0,95
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+ C, — He 56 k€ dén anh héng cha sy phan b6 khong déu tai trong cho

Thay céc gid tri vao céng thic ta cé:
e PuK,
lplc.cc.c
Ldy z =3 dai
IL1.5. Chiéu rong banh dai:
Ap dung cong thitc(4.17)-[43)-Tap 1:
B=(z-1t+2e
V6i:z=3; 1=15; =10 tra bing 4.21- [43] Tap 1
Thay s8: B=50mm
Pudng kinh ngoai clia banh dai nhd, theo (4.18)-[43]-tap 1:;
d,,=d+2.h, = 118,6mm
Tra bang 4.21 [43] ¢6: h,=3,3
IL.1.6. Xdc dinh luc trong bé truyén:
Xdc dinh lyc vong :
F,=q,v" = 30,85N

= 3,0021 dai



q.= 0,105 tra bang 4.22 [43], Tap 1

Xéc dinh luc cang ban diu:
Ap dung cong thiic:
F,=180PR, FiLisalin
vC. z

o

- Luc téc dung 1én truc tinh theo cong thic (4.21)-[43]-Tap1:
F.=2.F,zsin (% )z 866,05N

Hinh2.2. Luc tdc dung lén truc khi b¢ truyén dai lam viéc

IL.1.7. Tinh dng suét trong day dai va tudi tho ciia day dai:
Luong hiéu chinh mémen: AT=0,12
Luong hiéu chinh céng suat:
ANU=AU xnlx10™ = ( 035kW
Cong suat cho phép cia mot day dai:
P oy = (Py XCoy XxC, + ANU)XC, = 1,39KW
Tinh ing suat:
Ung sudt 16n nhat sinh ra trong day dai chay vao banh dai nho & day c6
ing sudt kéo va ing sudt udn 16n nhat.
Lay p,=1300(kg/m®)
+ Ung sudt udn clia day dai trén céc banh dai:
1t gl 2.Ey, 2.100.28

& = = SMPd
d, 112
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+ Ung sust do Irc ly tam gay ra:

o, =10"p,v* =10°.1300.10,44* = 0,382MPa
+ Ung sudt kéo clia dai:
o LA
A vb,2h

+ Tinh o, theo cong thic:

O, =0, +0, = 8§ 034MPa

¥, -hé s6 ké dén sy anh hudng khéc nhau cla ding susit uén trén cic
béanh dai nho va banh dai 16n:Theo d6 thi 8.4, trang 160 [43, 57, 59]. -

=  chon 9,=195

Va chon o, =9MPa

+ Tubi tho clia dai theo cong thiic (8.24), trang 159 [43, 57, 59] 1a:
‘ =[ % } W _ 95540 Gig
3600.(v/1)Z,

Véi tudi tho clia day dai nhu vay. Trong toan bo thdi gian 1am viéc ciia
hé théng s6 14n phai thay 1a:

o, = +0, = 3,034MPa

12X namX ngdy x cax gic
tha}dm‘ = fh = 35 lﬁn

ILII THIET KE BO TRUYEN BANH RANG TRU RANG NGHIENG

IL.ILI tinh chon chung vé vat liéu cho hai c&p Nhanh va cham

Ung dung phan mém maple dé tu dong tinh todn thi€t k& bo truyén
bénh rung try rang nghiéng trong hdp gidm t6c - (Chuong 6:Chuong trink ty
dong hod tinh todn bdnh rdng try [51]). Chuong trinh miu c6 thé tim thay
trong [51]. Dudi ddy trinh bay cdc bude tinh todn, cong thic va cic ket qua
thu duge khi tr dong tinh todn bg truyén banh rang.

Chon vdt liéu:

Nguyén tic chon vat ligu d€ thit k& céc bo truyén banh rang cho hop
giam t&c 1a: Chon vat liéu dAm bdo cho rang khong bi gly do qud tai dot
ngdt dudi tdc dyng cha tai trong va dap, rang khong bi tréc vi mdi do ing
sudt ti€p xuc thay déi gay ra. Dya vao so d6 tai trong va diéu kién 1am viec
cia bo truyén ta thdy ring bo truyén khong phii 1am dudi tdi trong 16n va
cling khong c6 diéu kién gi dic biét. Ta ti€n hinh chon vat liéu theo céc ham
muc tiéu. '
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- Bén déu.
- Kich thudc nho nhat.
- Gid thanh ré nh4t.
- Thuén lgi nh4t cho qu4 trinh gia cong co khi.
* Theo két qua viéc chon vit liéu banh rang bing phin mém Maple ta
cO vat liéu cia céc banh ring nhu sau;
Bdng 2.1: Cdc dic trung cila vt liéu

Tén Vat liéu MPa HB

Binh 1 | Thép 45-t6i cdi thién 750 650 260
(100< S<= 300)

Bénh 2 | Thép 45X-16i céi thién (S<=60) 850 700 270

Xéc dinh itng xuit cho phép ing véi s6 chu k¥ co sd:
Theo bang 6.2[43]- Tap! ta cé:

Ung sudt ti€p xidc cho phép véi s§ chu k¥ co s&:

o-HlimZ =2.HBbr2+?0=6lOMPa

Ung sudt udn cho phép véi s6 chu ky cosg:
Ogiim) =1,8.HBbr1=468MPa
O'Flirn2=l’ 8.HBbr2=486MPa

m[H], m[F]-Béc clia dudng cong mdi khi thir vé ti€p xiic vi udn, do
HB[br]<350, {43], tap 1- trang 91 nén:

m[H] =6
m[F] =6
Céc hé s6 an toan, theo [45]- tip 1 bang 62:
TS = L1 .
S = 175

+K,.- Hé s6 xét dén énh hudng dat tdi, do tai trong hai phia v
HB{br]<350 nén, [43]- tap 1- trang 91, ta cé: K,.=0,7 -
Nro - S8 chu ky thay ddi tmg suéit co sd khi thir vé uén (véi 14t ca cdc
loai thép):
Nio; = N o = 4.10° MPa
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+ 56 1an an khdp trong mot vong quay:
cbrl =cbr2 =2
+ 86 vong quay cla bénh ring 1, s6 vong quay ciia banh ring 2:
n,, =0, = 1032,5 V/ph
D, = Ny = 150,5 V/ph
t(i)- Téng s6 gid 1am viéc & ché do i
t]1 = 12 X ndm x ngay x ca x gi® x 0,6 = 23587
2= X2 1575

- 88 chu k¥ thay déi Ung sudi co s& khi thir vé tiép xic [45], tapl, cong
thitc(6.5).

Ny =30xHB, ™ = 187.10°CKy
Nyg, =30xHB, ™" = 2,05.10'C/ky
- 86 chu ky thay d8i ung sudt tuong duong-[43}, tapl, cong thic(6.7):
N gy =60xchrixnbrix (1> x01+0,5° x2) = 31,7.10° C/ky
Ny =60xcbAxnbAX (1> X1 +0,5™ x12) = 29,5.10° C/ky
Ny = 60% cbr2xnbr2x (1* x11+0,5° x£2) =4,61.10°C/ky
Nepy =60xehr2xnbr2x (1’ xf1+0,5™ x¢2) = 4,31.10° C/ky
Ung sut cho phép:
[0, )= wim I 8,)Z,,.Z ,,.K 4, K 4,
[6,,]1=(0 "wimi /S, )Y, Y5 . K o K e Ky |
(G ]=(0 mim1 ISy)Z4 .2,,.K Ky,
(0721 = (0 Fiim1 /S g )Y py Y5y K i K oy K gy
- Trong dé:
Zp - hé s6 xét d&n 46 nhdm chia mit rang 1am viéc.
Z, - h¢ s6 xét dén anh hudng cia van téc vong.
K., ;- hé s6 xét dén anh hudng chia kich thuéc banh ring.
Y,- hé s6 anh hudng ciia 46 nhdm mat lugn chan rang.
¥s- heé s8 xét dén d6 nhay cia vat licu d6i véi tap trung tng suat.
K- hé s6 xét dén kich thudc banh rdng anh hudng t6i d6 bén udn.
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Trong budc tinh thiét k€ so bo ldy
Z,2, K, =1

Yo ¥ K, = 1

+ Vi:
Nyg > Nyo nenthay Nyg =Ny,
Npg > Npg nénthay Negp = N,
Nyp >Nyo nénthay Ny =Nyo
Nig > Npg nen thay Npp, = Np,

Ky, Ky - he 6 wdi tho, xét d&n 4nh hudng cita thdi gian phuc vu va
ch€ do tai trong, [43])- T4pl- trang 93- cong thifc (6.3), (6.4):

Ky = 4Ny, I Ny, =1
Ky ="INpo /Neoy =1
Ko =Nz Ny =1
Ko, ="‘m =1

- Cac (ing sudt cho phép xic dinh nhu sau (cOng thitc (6.1a), (6.1b)-
[43]- Tapl, trang 93):

[0,,1=(C"wmi/S,,) = 536,36 MPa
[0:]1=(0°ktm1/S,,)= 1872MPa
[64:]1= (0 “sim1 /S,,) = 554,55 MPa
[6:,1=(0"rim1/8,,) = 1944 MPa

Viy:

+ Ung sut ti€p cho phép Ia: .
[04]1=(0°m +0,,)/2 = 54546 MPa

+ Ung sudit phdp cho phép 1a:
[041=0"rim K./ S;)= 1944 MPa
[0 ]=(0°Rine K,/ S )= 670,45 MPa

- Kiém tra diéu kién d6i véi bénh ring tru ring nghiéng:
L25.min([ 6 ,,).{0,,]) = 1,25[c,,] =

= [0,1<1,25.min([0;,},[0,]) - thoi man.
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- Tinh Ung suit uén qud tii cho phép: cong thic-(6.10), (6.11)-[43]-
tipl, ta cé:

[0 F1Jmax = 08X 0 = 520 MPa
[Crr]mex =0.8X0,, = 560MPa

- Tinh ing sudt ti€p xiic qua tai cho phép: cong thitc-(6.10), (6.11)-
[43]- tap 1, ta cé:

[O-Hl]max = 2.8)(0'&'“ = 1820MPa
[043)n =2-8X0,, = 1960MPa

I1.2.2. TINH TOAN THIET KE CHO TUNG CAP BANH RANG
I11.2.2.1. Cdp nhanh xéac dinh céc thong s6 ciia banh rang
1.1. Xdc dinh so b6 khodng cdch truc:

T.K Hp

lon F U1-Yha
+ K, , K, H¢ 56 phu thuéc vao vat liéu cha cip banh ring va loai ring.

Theo bang 6-5 ([43] p 1, tr96) v6i cip bénh rang, ring thing thép ~ thép
K, =43, K,=67.5

+ T— moémen xodn trén truc chii déng.
+ [0,] — dng suat ti€p xiic cho phép.

+ K,;- He 56 k€ dén sit phan b6 khong déu tdi trong trén chiéu rong
vanh rang khi tinh vé ti€p xic.

+ Yo, Wi~ 14 céc hé s6:
Chon y,, =0,35
Theo (6.16): y,,= 0,53.y, (u+1) = 1,456

Dua vio ,, v d9 cimg HB theo bang 6 -7 [43], Tap 1 -r98) ndi suy ta
duoe; Kog=1,2515.

Thay cdc gid tri vio cong thidc (2.5) ta ¢6:
a, = 160,2mm
Liy ay, =160 mm
1.2. Xdc dinh dudng kinh vong ldn cia bdnh rdng nhé:
Ap dung cong thic:

Theo cong thic: ay,y =K, .(ul +1

(2.5)
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d Ty Kyp (o +1)
dwl = Kd .
o F U1 -Wpg
K, — Hé s6 phu thugc vio vat liéu cha cap banh ring va loai rang, véi
rang nghiéng K,=57,5 (Bang 6 -5 tr 96 sich [43], Tap I).
Thay s6 ta ducc:

d, = 40712mm

1. 3. Tinh vdn toc vong ciia béanh rdng va chon cdp chinh xdc
Ap dung cong thiic:

V6i van t6c vong nay ta chon cap chinh x4c 9.
14. Xdc dinh cdc thong sé6 &n khdp:
m= (0,01 +0,02)a,= 1,6+ 3,2
‘Theo tiéu chudn chon m =3
1.5. Tinh 56 rdng cdc bdnh:

- Bénh nhd: ' z, =-—£’-‘——=.13.
mfy, +1)
~ Bdnh lém: Z,=1,z,= 89

- Ty s6 truyén thuc 16 u, = % 6,846 V/ph
Z,
Vayy =u
- Tinh lai géc nghiéng ciia ring:
cosp="AYZD) 956
2a

w

ﬁ = arccos{m_(z.1+—zz).] = 17,02 DQ

2. Kiém nghiém rang vé 46 bén tiép xiic:
Ap dung cong thic Hezt ta xéc dinh duoc img sust ti€p xic xust hién
trén mat ring phai thod mén diéu kién:

w=Zy -ZH-ZE-JZTI‘KH e d < [oyl (2:6)

bwl d:l “nm
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Xdc dinh ting sudt tiép xic:
Bdnh rdang nho:

Zy~ He s6 k€ dén co tinh cla vat liéu: tra bang (6.5)- tr 96 [43], tap 1-
tap I dugc Z,;= 274MPa,

Theo (6.35):
o, =arccos(0,5m(z, + z,,)/cos ) = 21,898 Do
o, = arctg(tgoc/cos B) = 20,838 Do
tgfB, =cosa,tgh = 0,27035 DO

= B, = 15972

Zy- He 56 ké dén hinh dang bé mit tiép xic: Theo cong thitc (6.34)-
[43]-tap I, ta cd:

2
Z, = fﬂ = 1,6668
sin 20,

Zy- He 56 k€ dén sy tring khdp:
€ 5 -He s6 trang khép doc: €, = b,,.sin B /(mmr) = 1,7301
Vi €4 >1 nén theo(6.36c)-[43]-Tapl: Z, = w/l/&:m

- Theo (6.38b) tinh gin ddng:
g, = [1,88—3,2{-}—+L}xcosﬁ = 1,53
z, z,

Thay vao ta duoc: Z, = 0,81
K- He s0 tai trong khi tinh vé tiép xiic:
K=K g KooK |
Trong d6: _
Ki;,~ Hé s& ké dén sy phan b6 tai trong khong déu cho cic d6i ring an
khép déng thdi. Tra bang 6 -14 [43] duce K= 1,1264.

K,;,- Hé s6 ké dén tai trong ddng xuét hién trong viing an khdp, tri s6
dugc tinh theo cong thitc:

Vi-bygd
Kyy =1+ H-Ywi-7wl
2Ty 'KHBKHG
Véi: v, =6,.8,v. a‘_"
U g
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3, He 56 ké anh hudng ciia sai s6 an khdp, tri s6 tra bang(6-15)- [43]

- Tap I- trang 107 ¢6: &, =0,002.

g - He s6 ké dén anh hudng ciia sai léch cdc buéc rang, tri s& tra bang

(6.15)-[43]- Tap I trang 107) ¢6:g,=73

b, - Chiéu rong binh ring, trj s6 tinh theo cong thifc:
=y,,.d, = 36mm
Thay s6 ta duge: v;; = 1,552
- Ky, = 10184
Vay ta c6: K, =1,439
Thay s6 vao cong thic (3.6) ta duge: 6, = 542,03MPa
Xdc dinh chinh xéc g tiép xiic cho phép:
- 1641 =161 Zy Zg Kr |
- Véivantée vong v=22 (m/s) < 5(m/s)nén Z, =1
- Véi clip chinh x4dc 9 ta c6 R<1,25 Im nén c6 Z; = 0,95
d,<700 mm nén 14y Ky =1
Vay [oy’] = [04].2vZp Ky =518,2MPa
* Ta thiy 0,,= 508,12 < [G,’] = 518,2 MPa
- Vay riing dil bén véi iing sudt ti€p xiic.
* Kiém nghi¢m rang vé do bén uén:
D0 bén udn ciia banh ring phai thod man diéu kién sau:
2T Kg.Y, YBYF [0_ ]
b dwl .

OfF =

Trong d6:
+ K~ He s6 tai trong khi tinh vé uén.
K=K 3 Ko Kr,
Vi
- Krp- He 86 ké dén su phan b6 khong déu tai trong trén chiéu rong

v?mh ring: bang (6.7) -[43] - tapl nénKg = 1,529

- Kpo- He s6 k€ dén sy phan b tii trong khong déu cho cdc déi ring

an khép déng thdi khi tinh v& uén.

Tra bang (6.14)-[43}- Tapl ducc: Ke= 1,3664
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- Ky~ He 56 k€ dén tai trong dong xuat hién trong ving an khép k€
hoach tinh siic bén uén, trj s6 dugc tinh theo cong thiic:

V’F'bwl 'dwl .
2.T1 'KFBKFQ

KF‘, =1+ (2.7)

X awl
Véi: v, =8,.g,v.
Upp

| . 8- He s6 k€ anh hudng ciia sai s6 an khdp khi tinh sic bén uén, tri s6
tra bang (6. 15) - [43]- tapl ¢6 : &, = 0,006
Thay s6 ta dugc: Ve =4,6556
K, = 10384
Vaytacé: K, =1,17.1,37.1,15 = 2,0324
+Y, He s6 ké dén sy tring khdp cila rang:
Y, =1/€£=0,65454
+ Y;- He 56 k€ dén 40 nghiéng cha rang,
Yy =1~ B /140 = 0,87844
+ Yr, Yy, -H¢ s6 dang ring ciia bdnh ring 1 va 2
- Tinh s& ring trong duong:
Binh 1: z, =z1/cos’ B = 14,869 ring
Binh2: z, =2z2/cos’ B = 1028 ring
- Tra bang (6.18)-[43]- t4p 1 ndi.suy theo hé s§ dich chinh va s6 rang
tuong duong ta duge: Y, = 3,5218

Y., = 34736
Thay céc gia tri vao cong thitc (2.7) duoc:
Gy, = 8506MPa

G, = 83,895MPa
¥ Xdc dinh chink xdc img sudt uén cho phép:
o1 )= [oe: 1Y Ys Ke
-+ Yg - he s6 xét 16i 4 nhédm ciia miit hugn chan réng: Y, = 1

+ Y - he s6 xét 161 40 nhay clia vat Jidu d6i v6i tip trung ing sudi:
Y; = 1,08 — 0,695In(m) = 1,08 — 0,695in(3) = 1,0036.
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+K,F~he_sti’f'mhhuéungcﬁakichtlmtffcb:énhra‘ingtéid(i'bénufin.Dt:)dal
<400 mm nén ¢6: K= 1

Thay s6 duoe: [OF;']=[05; ] YR . Y5 K 5= 78.088MPa
Tuong tuy: [O-FZ ']= [GFZ ]YR 'YS'KXF= 77,017MPa
So sénh ta thdy céc banh rang dii bén vé d6 bén uon.
* Kiém nghiém rang vé d6 bén qu4 tai:
Kqt -hé s6 qu4 tdi- (6.48)-[43]- tapl:
K, =Tmax/T = 04
Ongt =K gt Op=637,89MPa
Oy =K, 0,,=119,08MPa
O rrg = /Ky Oy = 117,45MPa
So sdnh ta ducc:
Viy Gy, = 637,89 < [0,].._=1820
Op= 119,06 < [6,,],..=520
Opq= 117,45 < [6;,),,..=560
* Két luan: Binh rang di) bén khi lim viéc qué ti.

Bdng2.3: Thong s6 hinh hoc ciia b6 truyén BRTRN cdp nhanh

Khoang céch truc chia a 160 mm
Khoang céch tryc thuc

By =2HX,+ X, - Ay )m =

ay,=160+ (0,5+ 0,8 -0,27H.3= 163,07 mm
Mo6dul phép m 3,00 mm
Chiéu rong vinh ring b, 56 ‘mm
Ty 56 trwyén Ugr, 3,5

S6 riing bénh 1 Z 13 ring
S6ring binh2 z, 89 ring
Dudmg kinh ving linbénhxingl’ d,, 40,712 mm
Dming kinh vong chia binhring 1 4, 40,786 mm




Pudng kinh vong lan banh rang 2° d,, 279,28 mm
Pudng kinh vong chia banh ring 2 d, 279,25 mm
Pudmg kinh vong dinh banh rang 1 d,, 48,124 mm
Pudng kinh vong dinh banh rang 2 d,, 288,37 mm
Dudng kinh vong ddy bdnh rang 1 d,, 36,286 mm
Pudng kinh vong co s& banh ringl d,, 16,6 mm
Pudng kinh vong day banh réing 2 d,, ' 276,53 mm
Pudng kinh vong co s& banh rang 2d,, 114 mim
Goc profinrang ¢, 20,838 Do
Gécankhép o, 21,898 bo
He s dich chinh banh riang 1 0.5 mm
Heé s& dich chinh banh rang 2 0,8 mm

5. X4c dinh luc trong an Khdp ciia bo truyén banh rang.
- Luc vong trén banh rang 1:
2.7,

F, =222 = 2976,2N

wl
- Lyc hudng kinh trén banh rang 1:
F, = Ind08% _ 135y
cos B
- Luc chiéu truc trén banh riang 1:
F,=F, tago = 1083
- Lyrc vong trén banh rang 2

F,= 2-'T3-
o d

= 2976,2N

w2
- Luc hudng kinh trén banh rang 2:

_Fadag® oy

r2
cos

- Lyc chiéu truc trén bénh rang 2:
F, =F,taga = 1083N
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Cic luc trén diing dé tinh todn thiét k& truc va tinh chon 8 truc.
11.2.2.2. Cép cham |
Cdc thong s6 cua bo truyén cdp chdm:
+ T8¢ 86 quay ciia cic truc: - Chl dong: hl = 150,52V/ph
-Bidong: n,=43
+ Cong sudt trén céc truc: - Chit dong: P, = 6,22KW
-Bidong: P,=591KW
+ Momen xofin trén cic truc: - Chil dong: T, = 394,66Nm
- Bi déng: T, = 1312,5Nm
+ Ty s6 truyén: U, =Ugp = 3,5
+ Chon so bd gdéc nghiéng cla rang: B = 15P¢
a=20Do
Xdc dinh cdc thong s6 cia bdanh rang:
Cdc budce tinh todn, cde cong thitc st dung giong nhu tinh cdp nhanh.
1.1. X4c dinh so bd khoang cich truc:
+ Chon cic h¢ s6: v,, =04
= WYy =0,53. vy, (u+1) =0,0954

Ka = 43
Ky =1,1431
+ Khoang cich truc so bo:

T.K
=K, (u2 +1) [P = 198,72mm
[O-H]Z Uy W 4

= chon 4, =200mm
+ Chon modun phdpsobd: — m,, =24
- P€ bao dam sy théng nhat ho4 trong san xuat

= chon m, =m =3
1.2. Xidc dinh dudng kinh vong lin ctia banh ring nho:
+Chon K, = 67,5MPa = d,, = 88,888mm
1.3/ Goc nghiéng cua réng:

B, = 10,74 4%

1.4. Tinh véan t6c vong ctia banh rang va chon cip chinh xac
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v, = 0,7m/s
V4i van t8c vong nay ta chon cdp chinh x4c 9
1.5. Tinh s8 rang c4c binh:
a. Bdnh nho: .zl = 29 rang
b. Banh lon. z,= w,.z, = 102 rang

¢. Ty s6 truyén thuc 16: u, = 3,517

Vayu, =u2
2. Xéc dinh edc bé s8 dich chinh
(z, <30) béo ddm khodng cach truc cho trude:
- He s6 dich tm y-(6.22)-[43], tap 1: |
y=a,/m—05(z +z,)= 1,1667
- He s6 ky-(6.23)-[43], tap 1:
k, =1000y/Z, = 8,906 .
- He s6 kx- tra bang (6.10a)-[43], Tap1: kx =0,5006
- Hé s6 giam dinh ring A, -theo (6.24)-[43}, tap 1:
A, =k,Z,1000= 0,0656
- Téng hé s& dich chinh xt (6.25)-[43], tap L:
x, =y+A = 1,232
- Cic hé s6 dich chinh bdnh 1 va bénh 2- (6.26)-[43]}, tap 1:
x, =0,5[x, —(z, —z,)y/z,]= 0291
x, =x,—x, = 0,941
- Chon lai he s6 dich chinh bao d&m (-0,5<x1, x2<0,8)-bang(6.18)-[43],
Tap 1:

x1=0,291
x2=08

- Tinh g6c &n khop-(6.27)-{43] , ap 1:
cosa,, = z,mcos/(2a,) = 0,6032
o, = 22,6440
3. Kiém nghiém rang vé 46 bén ti€p xuc:
a. Tinh ving suat ti€p xiic trén b€ mat lAm viéc clia ring:
- Tinh, chon cdc hé s&:



- Z,, = 274 MPa

. - B, = 10,099
-a, = 20,327 86
-g, = 1,7078
-€5 = 1,582
-Vigg >1nén Zg =1/g, =0,7808
ZH= 1,574

b,;- Chi€u rong bénh rang, tri s& tinh theo cogg thic:

bw2 = Wpa 2y =0,3.180 = 67.5mm
- Tinh todn tucng.tl_r tacé: &, = 0,002
0, =0,002
vy = 0,006
K,, =074
Ky = 1,1094
K, = 10052
Vay ta c6: K=K, K s K 1, = 1,2255Nm

Tinh chinh xéc tng sust ti€p cho phép cta ring:

[ov'] =loy].Zy. Zpg K.
- Véi vin téc vong v = 0.7(m/s) < 5(m/s) nén
- V6i cép chinh xdc 9 ta c6 R <1,25 pm nén cé
-Vid,<700 mmnénldy
Vay [ow,’] =l0y,] Z,Z; K,y = 518,2MPa
Vay ring dit bén véi Gng sudt t&p xiic.
4. Kiém nghiém rang vé 40 bén uén:
a. Tinh teng sudt uén chin rdng:

-Kg = 1,2104

-~ K= 1,3495

- 8= 0,006

-go=82

- ve=1,1088

Z, =1
Zg =095
Ky =
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- K, = 1,0163
Vay'ta ¢6: K¢ = Ky Ky K, = 1,066

+Y, = - = 0,6097

+ Y- He s0 dang ring:
- Cha bénh 1: Y= 3,48
-Cha binh2: Yp=13,46
Thay céc gid tri vao cong thic (2.7) duge:
Cp = 91 MPa
o, = 90,5MPa
Tinh chinh xdc ving sudt tiép cho phép:’
Chon c4c hé s6:
+Y = 1,08 —0,0695In(m) = 1,08 - 0,06951n(3) = 1,0036
Ye=5
+ Dod, <400 mm nén c6: Kp=1
Tuong t:  [6,,"]=10,}¥,.¥ K, = 187,88MPa
br1=lo- 1Y, Y K,..= 195MPa
So sénh ta thdy cdc banh ring da bén vé do bén udn.
5. Kiém nghiém rang vé do bén qu4 tai:
Grigr =Kt -Ory= 541 MPa
O o = Ky Oy = 127,4 MPa
Orur =Ky Op2 = 124,67 MPa
So sénh ta duge:
VAy Gy =541 < [Oy],,,= 1820
Gr=127,4 < [Opy|ps= 520

Op=124,67< [ Jm= 560
Bénh rang dt bén khi fam viéc qu4 tai.



Bdng 2.4: Cdc théng s6 va kich thuwdc bo truyén

Khoang cach truc

225

a, mm
Khoang céch truc thuc
Ay, =a+(X;+ X, - Ay )m =
ay, =229 + (0,7+ 0,8 - 0,277).3 = 130 mm
Maodul phap m 3 mm
Chiéu rong vanh rang b, 67,5 mm
Ty 56 truyén u, 3.5
S6 rang banh 1 A 24 ring
S6 rang banh 2 Z 84 ring
Pudmg kinh vong lan 1 d, 100 mm
"Pudmg kinh vong lan 2 d, 350 mm
Pudng kinh vong chia 1 100 mm
Putng kinh vong chia 2 350.01 mm
Pudng kinh vong dinhrang 1 d,, 111.60 mm
Pudng kinh vong dinh rang 2 d,, 362.41 mim
Puong kinh vong ddyring 1 d, 95.60 mim
Puong kinh vong diy rang 2 d, 348.41 mm
Pudng kinh vong co sé 1 d,, 40.8 mm
Dudng kinh vong co s& 2 d, 143 mm
Goc an khdp o, 24.076 do
Géc prophin rang o, 20,763 do
Hé sd dich chinh banh ring 1 x1=0.7
Hé sd dich chinh banh ring 2 x2=0.8

6. Xéc dinh hrc trong bd truyén banh ring cip chem:

- Luc vdng trén banh rang 1:

g, < 2T

wl

- Luc huéng kinh trén banh rang 1:

_ Fytaga

= 7893,2N

F, = 299

cos B
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- Lyc chiéu truc trén banh ring 1:
F, =F,tago =2873N
- Luc vong trén bénh riing 2:

2T,.
d

= 78932 N

w2

- Lyc hudng kinh trén bénh ring 2:

_ Fytago
LA, B

- Lare chiéu tryc trén bénh rang 2:
F,=F,taga = 2873 N

=29 N

138



Phdn H1: Chon khop néi

Tinh chon khép néi giita truc ddng co va truc banh dai 1.
Chon néi truc. _ _
- Mémen xoin c4n truyén giita hai truc: T = T1 = 22,747(Nm).

- Loai khép n6i : Chon kh6p n6i vong dan héi c6 dudmg kinh truc n6i
bing dudng kinh truc dong co d = 32 (mm).

- Theo bang (16.10a)- {43], tap 2, ta c6 bang kich thudc cg ban cia n6i
truc vong dan héi:

Bdng 3.1: Kich thubc co bdn cita néi truc vdngdan:

. D dm L l d] DO ! Z Ilm“ B Bl l] D3

210 |95 [175 | 110 | 100 {160 (8 [2850 [6]70 |40 |36 |40

Bdng 3.2: Kich thutc co bdn cia véng dan héi.

de d, D, T 1 1 I, L, h
24 M16 32 995 52 24 44 2
- Chon vong dan héi béng cao su.

Kiém nghiém diéu kién bén ciia vdng din hdi va chét:
+ Diéu kién siic bén dap clia vong dan héi, theo cong thic trang 69-
[431-1ap2: 6, = 2kTAZ.D,d,1,)<[0,]
Trong 46 :
k- h¢ s6 ch€ 49 Iam viéc, véi bang tii chon k= 1.4.
[o,]- tng sust dap cho phép cita vong dan héi, ldy [0, ]= 3MPa
Tinh toén ta duge: o, =——————2'1’4'1:"12’5 = 2,07MPa
T 8.210.24.44
' Vay 0, <[0] , vong dan héi dim bio diéu kien bén dap.
+ Diéu kién bén u6n ciia chét, theo cong thic trang 69-[43]- tap 2:
6, =T, (0,1.d,’D,.Z)<[0,]
[0, ]- ung sudt u6n cho phép cta chét , 14y o, ]= 7T0MPa
_1,4.1312500.(52+24/2)
01241608
Keét luan: Dam bdo d¢ bén dap clia vong din héi vi d6 bén uén cita chot.
Khép n6i da chon c6 thé chép nhan duck.,

Tinh todn tacé: o = 66,5MPa
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Phdn IV: Tinh todn Thiét ké Truc

IV.I. Tinh todn thiét ké so b6
4.1. Chon vat liéu Fam truc:

- Dua vao dac diém lam viéc ciia hop gidm t6c va téi trong téc dung lén
céc truc trong qué trinh hé théng 1am viée cong v6t dé thuan loi cho qué
trinh théng nhat héa trong ché tao véi cic thong tin chon vat litu cho cic
truc la nhir nhau va chon thép CT45 véi cdc co tinh sau:

Bdng 4.1: Co tinh ciia vit léu lam truc

. G, C., 0,=0,4360, | 1,=0,580, [c] (7],
Vatlien | \n | MPa MPa MPa | MPa | MPa
CT45 | 750 | 450 327 189,66 | 6350 | 20

4.2. Quy u6c vé ngoai Ire, ndi lwe, cic thong s6 kich thude ciia hé
dan dong.

+ Ngoai luc:

- k- 56 thi t cua truc cdn tinh;

- i- 86 th ty cha chi tiét quay l4p trén tryc ¢6 tham gia truyén tai
“trong. Quy udc i =0, = 1 ing véi hai 8 clia tryc.

- Fai » Fys By - luc tdc dung tai mat cdt thit i trén truc k theo céc
phuong X, y, z;

- Iy; - toa 4o di€m dit lyc trén bénh rang thi i trén truc k ;

- hry; - hudng rang cta banh rang thi i trén truc k ;

- thy; - vai trd (chdl dong hay bi dong) cha banh ring thit i trén truc k;
cq- chiéu quay cla truc thi k;

Quy uéc:

hr,;= 1- ring phai, =-1: ring trdi ;

cby; = 1 khi chi ti€t quay chi dong, = -1: bi dong ;

cqi = 1 khi tryc quay nguoe chiéu kim déng hé, cq,=-1 khi truc quay
cung chiéu kim déng hé;

+ Cong thifc tinh tri s6 va chiéu clia céc hye tir bo truyén banh ring tac
dung lén céc truc:

..

i
F..= T | cq,.ch, hr, F,,

ki
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7 i
Fui =”*f_|-};;kf 4ga,, /cos fB
i

Fai=cq; .cby, hr, .F, 1gp .
Trong d6: F; =27, /d,,, - luc vong trén bénh rang thi i trén truc k;
1= dwki/2, r,;< 0 khi diém dat lyc ndm phia trén truc oz va nguce lai.
- L~ chiéu rohg mayo ciia chi tiét quay thif i trén truc k;
- 1y~ khodng cdch tir g6i d& 0 t6i Mt ¢t thit i trén truc k;
- 1,- khoang céch gifia céc g6i 46 0 va 1 trén tryc thi k;
- 1~ khodng congxon trén truc thi k, tinh tir chi tiét thit i & ngoai hop
giam t6¢ dén cdc gbi da;
Theo (10.14) -[43], tap 1 ta c6:
Ly =05, +b)+k,+h =

Theo bang (10.4) - [43], tap 1, ta ¢6 cong thic tinh cdc khoang cich
chatruc H:

Ly =0,5(,, +b,)+ &, +ky;
Iy =1, +0,5(,,, +1;)+%;;

by =1, +1,,, +3k +2k, +b,

Trong dé: :
- Khodng cdch giita cdc chi tigt quay hoac khoang céch tix mat canh
- ctia chi ti€t quay d&n thanh trong cla hop gidm t8c: k, = 10mm
- Khoéng céch tir mat canh 8 d&n thanh trong chia hop:  k, = 10mm
- Khoéng céch tit mat canh ctia chi tiét quay dén nfp 8:  k,= 10mm
- Chiéu cao nép 8 va ddu bulong: h,=15mm
4.3. Tinh dudng kinh so bé dudmg Kkinh truc:
Vigc tinh todn so bddudng kinh truc tién hanh dya vio mémen xoén
trén cic truc va Ung sudt ti€p cho phép:

, o T
Ap dung cong thifc: 4 mmm
Trong dé:

+ d - Dudmg kinh true, mm

+ T - Mbme x04n, Nmm
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+ [1,] - 1ing suit xoén cho phép, MPa.
* Truc I- truc bénh dai va khép néi:

- T,=22747 Nmm ; d,23/227%7 ~1785:
0,2.20

D& phi hop véi truc dorig co ta chon 1oy d,= 28mm
Trong d6 ta 1ay: {t,]=20 (MPa)
* Truc I, tryc banh dai vao hop giam t6c:

60583

-Ty= 60583 Nmm; d,> 3 (-)—2-2——2474 16y d, = 30mm

Trong 46 ta ldy : [1,]=20 (MPa)
* Truc IH, tryc giita hop gidm téc:
394660
0,2.30
Trong d6 ta la'_y: [tJ=30 (MPa)
* Truc I1I, truc ra ciia hop giam t6c:
1312500

$,2.30
Trong dé ta lay : [1,]=30 (MPa)
Can cif vao dudng kinh so bo , ta chon so bd néi truc IV véi truc bing tai:
a. Chon ndi truc cho truc ra cia HGT .
- Momen xofn céin truyén gifta hai truc: T=T4=1312,5(Nm).

- Loai khép n6i: Chon khdp néi vong dan héi 06 dudng kinh truc néi

- T;= 394660 Nmm ; d, 2 ; =40.37 ; ldy d, = 45mm

-T=1312500Nmm ; d, >3 = 60,25 ; Ldyd, = 60mm

bang dudng kinh truc dong co d = 60 (mm).

- Theo bang (16. lOa)—{43] tap 2, ta ¢6 bang kich thudc co ban ciia néi

tryc vong dan hoéi :

Bdng 4.2: Kich thusc co-bdn ciia ndi truc vong don héi.

d
o

D [d, [L[1]d [D,[Z] nw |B[B LD 1

L] .

125 |65 165 [80 (56 |90 |4 [4600 |5 |42 [30 |28 |32

Bing 4.3: Kich thustc co.bin cliat vong don hbi,

d | B, | 1 L ] L | T h

14

M0 20 62 34 15 28 L5




- Chon vong dan héi bing cao su.

Kiém nghiém diéu kién bén cita vong dan héi va chét:

+ Diéu kién siic bén dap ciia vong dan héi :

0, =2kTAZ.D,d, 1)<l5,]

Trong dé

k- h¢ 56 ch€ d¢ 1am viéc, v6i bing tdi chon k= 1,4.

[,,]1- ting sust dap cho phép clia vong dan héi, 14y [6,]= 3MPa

Tinh todn ta duge: 6, =0,45MPa

+ Diéu kién bén udn ciia chot:

6, =kT1,/(01.d,’D,2)<[o,]

[0, ]- tng susit udn cho phép ciia chét , iy [6, ]= 60 MPa

Tinh todn ta c6: 6, = 20 MPa

Két luan: Dam bio do bén dip ciia vong dan héi vi d6 bén ubn ciia chét.

NGi truc i chon c6 thé chap nhan duge.

Chii y: Muc chon n6i truc ndy c6 thé x€p vao phin HI. Tuy nhién dé
theo d6i lién tyc viéc tinh todn truc IV trong HGT, nén c6 thé xép viec chon
khdp néi vao ngay phin ddn thiét k€ truc.

4.4. Xdic dinh khodng céch giita cdc g6i 45 va cic diém dat luc:

* Ta chon céc tham s& hinh hoc cho hop giam t6c nhu sau; -

Tix dudng kinh so b cita truc d, = 28, d2 = 30, d, =45, d, = 60 tra theo
bang (10.2) - {43] tap 1, ta chon chiéu rong & nhur sau;

byy = 19mm
boy = 19mm
bggsy = 25mm
. bgy=31mm
Tinh chiéu dai cdc moayo cia bdnh dai va bénh ring theo cic cong
thite (10.10), (10.11), (10.12), [43] - tapl, ta c6 ket qua:
Lya=1,44d,=1,428 =3¢2mm
Loz = L,4.d,=1,430 = 42mm
by = 1,44, =1430 =
lnes2 = 1,4.d; =1,445 = 63mm
lntz = 1,40, =1,460  =63mm
vy =124d,=1460 =T72mm
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Chon néi truc vong dan héi, nén chiéu dai mayo nita khép néi tinh

theo cong thic (10.13), [43], Tap 2:

Loz = 1,6.d, =1,6.28 = 44,8mm
lpas = 1,6.d, =1,6.60 = 96mm
Theo bang (10.3)-[43]- Tap 1 chon c4c khodng céch nhu sau:
- Khoang céch gita céc chi ti€t quay hodc khodng cach tir mat canh

chia chi i€t quay dén thanh trong ciia hop gidm téc: k, = 10mm

- Khoang cdch tir mat canh 8 dén thanh trong ciia hop: k, = 10mm
- Khoang cdch tir mat canh ctia chi tiét quay dén ndp 6: k,= 10mm
- Chiéu cao nép 6 va ddu buléng: h,= 15mm
Tinh khoang cédch tir g6i d& 0 téi Mit cat thit i trén truc thitk
Liy=-1e12=0,5(m,, + B, )+ k, + b, =0,5(44,8+19)+10+15 = 56,9mm
L3 =0,5(,,, + bys) + & +k, =0,5(39,2+19) +10+10 = 49, mm
1= by 20k, Hko )4, o= 19+2(10+10)+39 = 98,2mm
Ly = 0,5(L,5y + by )+ k, + ky = 0,5(63+25)+10+10 = 64mm
=Ly t0,5(L iy, )+, = 63+0,5(63463)+10 = 137mm
1= L_yy#l_.43k,+2K, + b03 = 63+63+3.10=2.10+25 = 201mm
Ly= 0,5(L,0y+b02)+ky+h, = 0,5(42+19)+10+15 = 55,5mm
L= l,=1,,= 20tmm
Ly=1,= 64mm
Ly = -1c43 =0, 5(Im,, +b,,) + k, + b, =0, 5(96+31)+10+15 88,5mm
Lo= L= 137
4.5. Xac dinh tri s6 va chiéu ciia céic lyc tir chi ti€t quay téc dung lén tryc:
* Truo‘ng hop 1: vAn t6c bang tai huéng sang bén phai ¢hinh v&) khi

bbo truyén lam viéc véi moémen trong so d6 i trong 1a T (tnrong hop van
t6c bang tai ddi huéng duge tinh tlrcmg wr chi khic v& chiéu quay cla céc
truc vd mémen xoén).

cq,=
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- Khi d6 truc VI quay thuan chiéu kim déng hé, c4,=-1, cqs=1, cq,=-1,
-1. :

Theo quy uéc & muc 3 ta cé:
+ Truc II:



- Vi tri dat luc clia banh rang 3: om, do dé r,; = -1.

- banh rang 3 1a banh chll dong, do d6 cb,, =1.

- huéng rang trén banh 3: tréi , do dé hr,, =-1.

+ Truc III:

- vi tri dat. luc cha banh rang 2: duong, bénh rang 3: am, do dé
Iy =1, 0, =1.

- binh rang 2 1 banh bi déng, 3 1 bénh chit déng, do 46 cby, =-1, cb,, =1.

- - hu6ng rang trén banh 2: phai, banh 3: trdi, do d6 hr;, =1, hr,, =-1.

+ Truc VI

- vi tri dt luc clia bénh rang 2: duong, do d6 1, = 1.

- banh rang 2 12 banh bi dong, do dé cb,, = -1.

- huéng réng trén banh 3: trédi , do d6 hr,, = -1.

* K&t qua tinh tuc: ..

- Luc khép ndi dong co va truc I
F.,=0.3(2.T,/D0) = 0,3.2.22747/90 = 151,65N

- Luc khép néi truc VI va truc bang tai :

Fio=0,3.2.T/D0 = 0,3.2.1312500/160 = 492,87N

4.6. Chiéu ciia né s& dat sao cho truc nguy hi€ém nhit

+  Fn=F=1705F,,=F, =10974

+  Fp=F;=-2976,2 N; F,,,= F,,=1097 4;
F,=F,=1133N; F,,;,=F,; = 1083 N;

+  Fa=F,,=-2976,2N; F,,,=F,=7893,2 N;
Fyn=F,=-1133 N; F;,,=F,;=2994 N;
F,,=F,,=1083N;F,,,=F,,=2873 N;

+  Fo=F»p=78932N; F =F,= 16406 N;
Fouy=F,=-2994N; F,,=F,=-2873N;

Sir dung phdn mém Mechanical Desktop [51,74] dé x4c dinh néi luc
tac dung lén céc truc, v€ biu d6 moemn noi luc, tir d6 x4c dinh cdc mat cit
nguy hiém clia c4c truc; ta cé cdc so dé tinh tosn va bang két qua nhu sau:
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151.65

Knl

X

Moment of Inertia 11 mm—4
Moment of Inertia mm™4 30170
Moment of Inertia leff |[mm~4 30

Bieu do mo men uon Mx

Duong dan hol trong mat phang 2y

0d2

Hinh 4.2. Biéu d6 momen néi luc Mx trén truc Il trong mdt phdng z0y.
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* Bieu do mo men uon

1097 133
ol ¢ Rl 017 Duong dan hoi trong mat phang 20x  p
R LA
¢ 191787 Do \ ¢ [
< 70497 DO - [
I -2, -
21=257 |
e 39760
s B e 39760
T i - |
| S v 19
A e 706.8

Hinh 4.3. Biéu dé mémen néi luc My trén truc Il trong mdt phdng zOx.

Duong dan hoi trong mat phang z0y

: /T 7853

=
Bieu do mo men uon Mx
T
Aras
i
33=137
131=201
Moment o A =4 201200 |
245 'ﬂt?::n o ::r pm-‘ 201200
t of 4 201200
e Max. Bor r-": 3 22.5
o afe actor -
: [E-Modulus w-8) 206843
A sy 4 L
. ection
x.He [1]
- . lection e =
=, L4l ] zﬁz.gg
=Stress ] 15.25
x lection resjinal 1 E-3
. Be "
e or 3 )
Scole for Bend Line 1:8.06

Hinh 4.4. Biéu dé mémen noi Mx trén truc HI trong mdt phang zOy.
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Duong dan hoi trong mat phang z0y 3%

s 021 !::3 f
Bieu do mo_men uon Mx %
St = 161338 [N]

= 17662 [N 153

B towra) 201200 T
b trmea) 201200] . [ESSehs——pvee—emir
S [ 22.5 TG T

St Tnml oD eCtion 52 _,
A trm~2) 1590.4 [

Hinh 4.5. Biéu d6 momen ngi My luc tac dung lén truc 111
' trong mdt phdng zOx.

Déi véi truc IV, lyc khép néi duge dat trong hai trudng hop, trong mat
phéng zox va mat phang zoy, sau d6 tinh noi luc trén truc IV trong hai
truong hop, cudi cing chon trudng hgp gay nguy hiém nhit cho truc.

+ Trudng hop 1: dat lyc khép n6i trong mat phing zox, nguge chiéu
v6i chi€u clia Iuc huéng kinh trén banh rang 4 (hinh 4.6 va 4.7), két qua tinh
momen udn tong hop tai mat cit nguy hiém nhét- 1a mat cit dat luc an khép
clia banh rang lap trén truc IV nhu sau:

M, =344.5(Nm)

Xmax

M,,, =1312,5(Nm)

M s =M e’ + M.} =898,3(Nm)

+ Trudng hop 2: dat luc khép néi trong mat phing zoy, nguoc chiéu
v6i chiéu clia lyc vong trén banh rang 4 (hinh 4.6 va 4.7), két qua tinh
momen uén tong hop tai mat cit nguy hiém nhat- 1a mat cét dat luc an khép
ctia banh rang lap trén truc IV nhu sau:

M., =374.5(Nm)

M, .. =799,12(Nm)

M s =M’ + M

ymax

? =882,5(Nm)
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So sanh ta thdy trudng hop 1 truc IV chiu luc nguy hiém hon ca, do dé
két qua tinh chon truc IV duge tinh theo truong hop dat luc khép néi trén

truc IV trong mat phang zox.

(Dot fuc khop noi trong mat phang 20x)
Dugng don hoi trong mat phang 20

s1 Bieu do mo men won Mx
NH aamnain s

mBRES

Ly o 29
st 20 |
X o ccnm
ly_[mei=4] §}_§‘Im
b [mms) 636100
[Sfee) . 30
FV=" RS
A 2] 2827
F S

Hinh 4.6. Biéu dé momen néi My trén truc VI khi dét luc khép néi
trong mdt phdng z0x.

mBRES
mB1
K H Kn2
. Ca 3
B8+ ok 7863 2™ SRES
w37
-] | Lo

§ tem 6100

R w4 gg 0

S tra 30

St [red 30

A ey 2827

trong mdt phdng z0x
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(Dat luc khop noi trong mat phang z0y)
Duong dah hol trong mat phang zix

s1
[ H Kn2

G
0
22
g e~ RS
= B6T33 N = 7
ez ‘ v
e "4}
3
o 43
2
F 3 i 636100 a ac
o2 636100 A
= trad 30 er] 0
St [mnd 30 : X
A 2y 2827 Fa i
T
o, ress L+ 1)
o, e =4
¥,
cale or
! or

Hinh 4.8. Biéu dé mémen néi Mx trén truc VI khi ddt luc khdp néi
trong mdt phdng z0y.

(Dat luc khop noi trong mat phang 20y)

Duong don i tong mat phang 20y

kN2

13:

I1_[mei~4) 636100
F T— 636100
& [mm) 30
9 [mm] 3
A [mm"2 2827

Hinh 4.9. Biéu dé momen uon Mx ciia truc IV khi dat luc khép néi
trong mdt phang x0y.
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K&t qua tinh phén luc g6i 48, tinh n6i lyc, biéu 46 mémen ndi fuc thu

dugc tir cc bang tinh, biéu d8 trong céc hinh trén.
+ Céc két qua thu duge nhu sau:
Bdng 4.4: Két qud tinh phdn luc tai cde géi dé.

Phanlue (N) | oy Truc I Tryc 11 Truc VI
tai gdi g
. 300 1929 4583 5912
o 636.4 1047 6328 a1t
F, 0 1918 200 25162
F, 0 312 1957 53798
N, 0 702 176 8673
N, 0 381 6134 2005,7
Fro 2720 4547 4 6425.2
Frl 10925 6623.7 6770.7
Fa/Fr 0.99 0.17 0.447

Bdng 4.5: Két qud tinh cdc momen néi luc tai cdc mdt cdt nguy hiém,
mdt cdt dat 6, dat luc bdnh rdng, bdnh dai.

Truc I (Nm) Truc IT (Nm) Truc Il (Nm) TrucVI {Nm)
SITf Mx |[My| Tl [Mx My | T2 [ Mx |[My| T3 | Mx | My | T4
0 0 01227 O 0 |60,6] O 0 0 0 0 0
1 [863| 0 |22,7]|61,1] O |60,6]315.3]291 (394,7| 829.5 |344,5|1312,5
2 |31.25| 0 [22,7] 41 |1366(60,6|412.5|405 (394,7)44.121| 0 |i1312,5
3 0 0 0 0 0 0 0 0 0 0 0 13125
Bdng 4.6: Két qud tinh mémen uon tong va momen tuong duong
tai cdc mdt cdt.
Truc I (Nm) Truc II (Nm) Truc HI (Nm) TrucVI {(Nm)
STT | Mutj |Mtdj| Mutj | Mtdj | Mutj | Midj | Mutj | Mtdj | Mutj [ Mtdj | Mutj | Mudj
0] 0 19660 O 525 0 0 0 0 0 0 |1966]f O
1 | 8,63 [21.47| 61.1 180.55(315,3465,03( 898,3 1448,71 1 8,63 (21.47] 61,1
2 |31.25[36,92] 41 | 66,6 1412,5|535,7(44.1211136,F 2 131253692 41
3 0 0 4] 0 0 4] o H136T7 3 0 0 0
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6. Tinh dudmg kinh truc tai cic Mat cit j .
- Theo cong thitc (10.17)-[43], Tép 1, ta cé:

Vdi céc gid tri cha [01 nhw sau ;

d,=|M,/Q]o])

Puong kinh truc{mm) [0l (MPa)
30 63
50 50
100 48 -

Bdng 4. 7: Dudng kinh truc tai cée mdt cdt.
STT | Truc I-d1j(mm) Truc I1- Truc III- Truc VI-
d2j(mm) d3j(mm) d4j(mm)
0 14,6 22 0 0
1 15 25,3 45,3 67,1
2 18 23,7 47,5 61,87
3 0 0 0 61,87

- Xuat phét tir cdc yéu cdu vé do bén, 1ip ghép va cobng nghé ta chon -
dudng kinh truc tai cdc mit cit dit g6i d3, banh rang, banh dai, khép néi

nhu sau,
Bdng 4. 8: Pudng kinh truc chon duoc.
STT(j) Trucl Truc II- Tryc HOI- Truc VI-
dlj(mm) d2j(mm) d3j(rmm) d4j(mm)
0 32 24 30 65
1 25 30 48 70
2 18 34 50 65
3 15 30 30 60

- Dudng kinh vong ddy bdnh rang 1 gn bing dudmg kinh truc tai vi tri
lap bénh réng (d,, =36.286mm;d,, = 34mm ), do d6 ta chon phuong 4n ché

tao banh ring 1 lién truc cha dong.

+ Sau khi xdc dinh duge dudng kinh truc, cin cif vao phan luc géi da,

dudmg kinh truc tai mét cét dat 6 ta tién hanh chon 8 43 cho céc truc.
IV. IL TINH TOAN KIEM NGHIEM TRUC.
1. Tinh kiém nghiém dé bén méi ciia truc:

a. Chu k3 dng sudt trén mdt cdt cdc truc.
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+ Chu ky img sudt uén: Cac truc quay,tit ci ing suit déu thay déi theo
chu ky d6i xing, ta c6:

Gmaxj ~ Omin j _

Gaj: 2 =0 axj=Mj’{Wj
_Gmax_l +Gmmj _
Oy = > =0

+ Chu k¥ img sudt xodn: Vi cic truc quay hai chiéu nén ing suat xoan
thay ddi theo chu k¥ doi xing, ta co:
7, =0

my

Ty = =T,/ Wy;

Tmax j

- Trong céc cong thic trén moémen chong uén W, va momen chong

xoan W, duge tinh theo cdc cong thic:

Truc tron :
W, =m.dj /32

_ 3
Wo; =nd}/16

Tryc c6 Lrdnh then

_ n.d:; ~ b.tl.(dj — tl)2

LY 24
_Tl:.d3 btl( —tl)z
Y16 2.4

b. Khi xem xét 16i c4c y&u t8 dnh hudng cla dic tinh thay ddi ctia chu
ky tmg suat, tip trung Ung sudt, yéu t4 kich thudc, chél lugng bé mat... 1a
cdc yéu t6 anh hudng ti dd bén mdi chia tryc, ta phai ti€n hanh kiém nghiém
vé d6 bén mdi cia cdc truc tai cdc mit cit nguy hiém.

Két ciu truc vira thiét k€ bao dam dugc dd bén moi néu hé s& an toan
mdi tai cdc Mat cét nguy hiém thod man diéu kién sau: _

8§ =SgjSq /,{s +s >[s]

Trong dé: - [s]- H¢ s6 an toan cho phép: [s]=1,5.2,5.
Chon [s] = 2,5- khi dé khong cén kiém tra d6 bén cing cha truc.

-8s; .S ¢ - he s6 an toan chi xét riéng (ing sudt phép va hé s6 an toin
chi xét riéng {ng suat tiép tai mat cit th j, ta cé:
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SGJ KO’d_] +l|’o'0-m_|
Sgj = 9.1
chj Vs ij
Trong dé:

-0 _; va T _; - 1a gi6i han mdi v& xofn Ung v6i chu k¥ d&i xing.
D6i véi thép cacbon theo [43), tap 1-Tr 196 ta co:

c_, =43 o,
T,=0,580

Vi thép C45 ta cé:Uﬁb = 750MPa
O _, =327
T_; =189,66

-V s va W, -hésd inh hudng cha tr 56 tng sudt trung binh t6i
d¢ bén méi, tra theo bang (10.7)- [43], tap 1, ta c6:
¥, =01; ¥ . =0,05.
- Kadj va K1dj - hé s6 xédc dinh theo céc cong thic:
Koy =(K,/e, +K, -1/K,
K,=(K,/e, +K, -1/K,

Trong d6 : K x - h¢ s6 tp trung \ing sut do trang théi bé mit, phu
thuée vao phuong phép gia cong va do nhdn bé mat, chon gia cobng trén may
tién, tai cdc mat cat nguy hiém yéu cdu Ra 2,5... 0,63um, nén noi suy theo
bang (10.8) - [43], Tap 1, ta cé:

K, =10,

K y - h¢ 56 tang bén bé mat tryc, phu thudc vao phurong phap tang -
bén bé mat va co tinh vét liéu, khong tang bén bé mit nén K y =1

€, vd € , - he s6 kich thuéc ké dén anh hudng cha kich thudc 16i
gidi han méi, theo bang (10.10).

K c Va K z - hé sG tap trung g suat thyc & khi udn va khi xoin,
tri s6 phu thude vio yéu t8 gay tap trung tng sudt, tra theo bang (10.12)-[43]
Tap 1- phu thudc vao gidi han bén cha truc; tra theo bang (10.13)-[43] tap 1-
phu thude vao géc luon ngdn 16m, 16 ngang... truc .
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Chon phuong phdp gia cong bing dao phay ngén, véi céc truc c6 rinh
then, néi suy theo bang (10.12)-[43] tap 1, ta c6:

K, 21795 K _ =19475,

c. Két qua tinh phan lyc g6i d&, tinh noi luc, biéu d6 mémen noi luc
thu dugc ti¥ céc bang tinh, biéu d6é trong céc hinh trén.

Bdng 4.9: Pudng kinh truc chon duoc.

STT Trucl dlj Truc IT- d2j Truc TH-d3j Truc VI-d4j
G) (mm)- b0j (mm)- b0j (mm)- b0j (mm)- b0j -
0 32 24 30-23 6522
1 25-17 30-16 48 70
2 18 36 50 65-22
3 15-7 30-16 30-23 60

Tinh cic chiéu dai twong tng trén céc truc:

+ Chi€u dai cdc moay o clia banh dai vi banh rang:
Loz = (1,2..1,5).d,,= (1,2..1,5).32 =21,6.27
Loy = (1,2...1,5)dy, = (1,2..1,5).24 =28,8..36
s =(1,2...1,5).dpp = (1,2..1,5).36  =36,..45
Iz = (1,2...1,5).dy, = (1,2..1,5).48  =57.6.72
Loss = (1,2...1,5).dy, = (1,2..1,5).50  =60...75
I = (1,2...1,5).dgy = (12..1,5).70  =84...105

Can ¢ vao chiéu rong céc banh ring va chidu rong cdc banh dai, yéu
cdu vé mo6i ghép, yéu cdu an khép giita cdc banh réing ta chon chiéu dai
moay d cho phu hop, két qua ta chon dugc:

iz =l =64
Losz = buoa =54
lngy=lyaz =66

+ Chon néi truc vdng dan hdi nén chiéu dai mayd nira khép néi duge
tinh theo cong thitc:

ll‘l‘llZ = 1,6.dm = 1,6.32 = 51,2mm
logs = 1,6.d,; = 1,6.60 = 96mm
+ Khoang céch tir g6i 0 t6i Miit cit thit i trén truc k -
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Lip = - Ly =0,5(51,2+17)4+6+15 = 55,Imm

lis = 0,55+ beo)+k, +k |, =0,5(64+ 17)4+6+6 = 52.5mm

L1 = 0,5(byye+ by )20k, +k )+, ,=0,5(1 7+ 7)42(6+6)+64 = 100mm
L= 0,55+ bya)+ky +ky,=0,5(54+ 23)+10+8.5 = 58mm

Ly =15,4+0,5(1, 3+ L,52)+K, = 58+0,5(54+66)+10 = 132mm
by, = Loyt 3k, +2K, + boy= 54+66+3.10+28.5 + 23 = 199mm
Ly = 0,5(15,+b o) +kq+h, =0,5(64+17)+8+40 = 92,75mm

Iy = ly=1,,= 199mm

123 = 132 = 581’1’1]‘1‘1

Lz = - Ly = 0,5(1,, 41+ by, )+ky+h, =0,5(96+ 22)48+41.5 = 107mm

142 = 133 = 132mm

Bdng 4.10: Bdng két qud tinh todn hé & an todn méi ciia cdc truc

Mac | dij | Tis6 | Tis6 | K, | .K, S, S, S | Mat [ dij
cit | (mm) |K/e, do | Ky, do cat | (mm)
Ranh | Lép | Ranh |Lépcang
then cing then
12 32 2,164 | 2,345 (2111 | 1,085 (2435 2.20 | 3.83 | 19.64 1 14,32
13 18 205 2345 | 197 | 1,085 |2435( 206 | 2.7 | 17.26 | 2.67
22 24 2.213 2,345 | 2.216 | 1,085 |2.435( 230 | 3.81 | 13.05] 4,71
23 36 - 2,345 - 1,085 12345 1,085| 3.54 | 8.33 | 11,67
32 48 2.173 2345 12349 1,085 [2435| 244 [ 3.03 | 798 | 2.83
33 | 50 1 2404 | 2345 2362 1,085 |2494| 2.45 | 2.65| 9.03 | 3.58
42 70 2.562 2,86 12459 2215 | 295 | 2.55 | 2.04 | 9.80 | 3,19
43 60 | 2.521 286 12436 2,215 | 295 | 253 | 254 | 9.80 | 3,57

tham khao thém céc tii liéu [53,61].
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2. Tinh kiém nghiém do bén tinh ciia true: Xem vi du trude hoic

Céc h¢ s6 an toan S(i) > 2,5 neén cdc mit cat cha cic truc dam béo do
bén mdi. Mat khac cdc hé s6 an toan méi la khé 16n so véi 2,5, nén ta khong
tinh ki€m nghiém do bén finh cha cic truc.
3. O day khéng cén kiém tra: do ctng vimg, do én dinh, khi nang
chiu dao dong cla truc. Ly do: do két cfu HGT duge lra chon kich thude
nho gon, khodng céch gifta cc cdc g6i truc tuong doi nhd, khoang céch gifta
cde tryc ciing nho; tin s& lam viéc thap.




Phdn V: Tinh chon then

Can cu vao dudng kinh truc va yéu ciu cdc mai ghép, chon kich thudc
cha then theo bang(9.1)-[43,16], Tap 1, tinh tri s6 cha momen can ufn va

momen can xodn tng véi cdc mat cat truc nhu sau;

Bdng 5.1: Kich thudc ciia then, hé sé kich thude tri s6 cria mémen

chéng uén va chéng xodn.
. Putm
Thiet kinh | b x h t, 1€ g, | W | w

; truc(mm)
12 32 8X 7 4 0.9 0.85 1251.8 2785.8
13 18 8X 7 4 0.95 091 398,33 9709
22 24 8X 7 4 0.88 - 0.81 2290.2 49409
23 36 - - - 0.862 0.792 4125,3 8705,8
32 48 14X 9 5.5 0.896 0.764 9408.2 20266
33 50 14X 9 | 55 0.81 0.76 10747 23019
42 70 22X 14 9 Q.76 0.73 28411 62085
43 60 18X 11 7 0.773 0.74 23701 50662

- Xéc dinh ty s6 K,/g, vad K/g, tai rinh then trén cdc mat cit nguy
hiém. Sau d6 tra theo bang (10.11) - [43], tap 1 éng vdi kiéu 1ip ghép da
chon, vat litgu ¢§ 6,=750 MPa va theo céc dudng kinh cac mat cit ta chon
dugc cdc gid tri K /e, va K /e, do lap cang tai cdc Mit cét ndy, trén co s d6
chon gid tri 16n hon trong hai gid tri ctia K /e, d€ tinh K, va gi4 tri 16n hon
trong hai gié trj K /e, d€ tinh K. Can cif vao céc tri s§ vé anh hudng ciia su
tap trung Ung sudt va anh gudng cha kich thudc tuyét d6i méi cé thé tinh
duge hé s6 an toan méi.

Tinh todn h¢ s6 an toan méi dwge thyc hién nhd phdn mém Maple-
(phu lyc- phén tinh todn). Két qua tinh todn cdc h¢ s6 an toan moi nhu trong

bang 4.

10.
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Phadn VI: Tinh chon & truc

~ VLL.Tinh chon ¢
- Chon lozi  1an va chon so bo 8 lan theo dudng kinh ngdng truc :
+ Truc I

- Tai trong nhé va chi c6 luc huéng tam, ding 8 bi d& mot day cho cdc
gGid50va 1.

- Chon so bd 6 ¢& trung s6 hiéu 305 cho g6i 0 va ¢ ning 403 cho géi 1.

+ Truc II: :

Chiu tai hudng tam va lyc doc tryc 16n, ty s6 F,/F, =1, chon & con
cho hai gé6i.

Chon so bo 6 c& trung s6 hiéu 7306.

+ Truc IIT: ‘

- Chiu téi hudng tAm va tdi doc truc, tuy nhién tii doc truc nhd so véi
tai hudng tam, ty s6 F,/F, = 0,17 < 0,3, chon 8 d& cho ca hai géi.

- Chon so bd 8 ¢& niing s6 hiéu 406.

+ Truc VI; .

- Chiu tai hudng tam va doc truc, ty s6 F, / F, =0,447>0,3 lyc tuong
d6i 1n nén chon & diia con cho hai truc.

- Chon so b 8 dila con c& nhe rong s hieu 7513.

Bdng 6.1: Badng kich thudc cdc & dd chon.

Stwe | D | B—CIT | 1 “ki‘g;"?)’}g c | o
I 62 17 2,0 11,51 _ 17.6 11,6
1 62 16 1,5--0,5 18,2 13,3
11} 62 17 2,0 11,51 176 11,60
Y1 120 31-27-32,75 2,508 o =1383 109,0 98,90

VL2. Tinh kiém nghiém kha nang tai dong cia céic 4.
- T4t ca cic 6 déu vong quay trong.
* Tinh phan luc tdng cong tic dung lén 8.

- Treén céc truc I va IV ¢6 cdc khdp néi truc dan héi, ta dat lai luc dé
truc trong trang thdi nguy hiém nh#t.
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- Tryc I: Dat luc khép néi ciing chiéu véi luc tic dung vio truc banh dai.

- Truc IV: Dat lyc khép n6i cing chidu véi Iuc tic dung huéng kinh
clia bdnh rang .

- Tinh lai phan lyc tai cdc géi ciia truc [ va truc IV, ta dugc;
Bdng 6.2: Bdng tri s6 phdn luc g6i tua dé tinh 16 dnh huong ciia khdp noi.

TT Fm(N) Fyu Fxl Fy i Fro 1:‘rl
I 788 0 460.63 0 788 460.6
v 5695 6066 2320 3401 83204 | 4167

* Y nghia cdc thong s6 trong cc cong thitc tinh toan:
- Fr, Fa- 1ai trong huéng tam va tdi trong doc truc, kN.

- V- he s6 ké dén vdng nao quay; khi vong trong quay V=1; khi vong
ngoai quay V=1,2; '

- kt - hé s6 ké dén 4nh hudng ciia nhiet do;
- kd - hé 56 ké dén dic tinh tai trong ;

- X - hé 56 tai trong huéng tam ;

- Y - hé s6 tai trong doc truc:

- ¢ - hé s6 thuc nghiém;

- 1- 58 diy con lin;

- L, - th&i han chiu tai;

- L, - thoi han chiu tai @,;

A. Kiém nghiém truc I .

a. Theo kha nang ti dong:

Fro| _

Tm

Hinh 6.1: Luoc d6 tinh chon & truc 1

- Tién hanh kié¢m nghi¢m cho 8 1.
- Theo cong thite (11.3)-{I}-F1, véi Fa = O, tinh tal trong quy udc:
Q=XVF kk =
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Trong d6 véi 6 chi chiu tii trong huéng tdm X = 1,V = 1 (vdng trong
quay); kt = 1 (nhiét do dudi 100°C; kd=1,3 (tai trong va dap nhe, qud tai
ngén han),

- Téi trong twrong duong tinh theo cong thirc (11.13):

0. =303 1 =QIQ’(~3—)”%+(%)”% - 10244

Trong d6 v6i 8 bi m=3;

Téng s6 gid lam viée: 1, =7.12.26.3.6 = 39312

Va theo so d6 14i trong bo truyén L, =0,6L,
L,=04L,

% _os

o

Thay s6 tinh toén ta dugc:

N3 3
QE =1,024i}[l] 0,6+(%] 0,4 = 0,887

1

- Theo céng thitc (11.1), kha nang tdi déng

C, =0, %L =0,88737057,3 = 17,02
Trong d6 v6idbim=3:va

L=60.n.L,/10° = 60.2992.39312./10° = 7057,3
n- s& vong quay cla truc trong mét phiit, vdi truc I n = 2992
Vay: Cd=17,02<C=17,8
O ¢z chon dim bao kha nang tai dong.
Kiém nghiém kha nang tai tinh:
- Téi trong tinh quy udc:

Q, =X,F,=0,616 (kN) << Fr

(theo bang (11.6) - [I)- T1, hé s6 Xo = 0,6)

Qt<< C6 kha nang tai tinh béo dam.

Tién hanh kiém nghiém cho § 1. :

- Theo cong thitc (11.3)- [I)- T1, véi Fa = 0, tinh tai trong quy wdc:
O, = XV.F,kk,
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Trong d6 véi & chi chiu tai trong huéng tam X=1,V=1 (vong trong
quay); kt = 1 (nhiét d6 dudi 100°C; kd =1,3 ti trong va dap nhe, qu4 tai
ngén han).

- Tai trong tuong duong tinh theo cong thir (11.13):

0, =30 IZA-'=Q§{(§)"'5A+(%)&; _

g L 9 1,

Trong A6 v6idbi m=3 ;
Téng s6 gid Iam viéc: L, =7.12.26.3.6 = 39312
Va theo so do tai trong bo truyén L, =0,6L,

L,=0,4L,
92 g5
O
Thay sd tinh todn ta duoc:

O, = 460,631°.0.6 + (0.5)°.0.4 = 460:6.0,806 = 371
- Theo cong thiic (11.1), kha nang tai dong

C, =0, YL =03713/70573 = 7,12
Trong d6 v6i 6 bi m=3; va

L=60n.L,/10° =60.2992.39312./10° = 7057,3
n-s6 vdng quay clia truc trong mot phiit, véi truc I n = 2992 vong/phiit
Vay: Cd=7,12<C=127
S da chon ddm bao khé ning tdi dong.
Kiém nghiém kha nang tai tinh:
- Tai trong tinh quy wéc:

0, = X,F, =0,276 (kN) << Fr

(theo bang (11.6)-[1]- T1, hé s6 Xo=0,6)
Qt<< Co.

B. Kiém nghiém & truc II.
a. Kiém nghiém khd ndng di dong,
a.l. Xac dinh tai trong quy uéc:

- Theo cong thic (111.3) - [I}- T1, véi 8 d3 chan tii trong quy wéc Q
tinh theo cong thitc: Q = (XVF, + YF, )k k,
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_ Fa
Fro FS1§Fri

o> Fso -1

Hinh 6.2: Lugc d6 tinh chon 8 trige 1T
- Xéac dinh lyc doc truc:
- Lyc doc truc ngodi: ¥, = F, = 1083

- Luc doc truc-do luc hudng tAm tdc dung lén truc, duogc tinh theo
(11.8)y - {I] - T1: F,=eF,

- V6i 6 bi d3 chin s6 higu 3600, géc tiép xtic o = 12° tinh e theo
cong thic (11.9a) - [T} - T1:

lge, =[1g(F,, / C,y)—1,144]/4,73 = (12(2072/18,2~1,144)/ 4,73 = - 0,388
lge, =[lg(F,, /C,)—1,144]/4,73 =[1g(1092,5/13,3)~1,144]/ 4,73 = - 0,471
= e,= 041 -
e, = 0,338
F, =0,41.2072 =1,115
F,=0,338.1092,5=0,37
- Chon so d& b6tri6dang2, ta cé
Y F,, =F, —F,=1,083-1115=-0,032
Y E, =F, —F, =1,083+0,37 =1,453
Vi E, < F,, nén ldy F,, = F,, =1,115(kN)
- Vivong trong quay nén V = 1;
-Chon X, Y:
- Ta c6tisé:
iF/VE,=1115/2,27=0,49>¢, = 0,41

iF,/VF, =1,453/1,092 =], 33>e ={,338
Vi iF,,1C. =1,115/13,3=0,084
-V A
iF,/C,, =1,453/13,3=0,109
. X, =045Y, =1,34;
- Theo bang (11.4)- [1]-Tltacé " ¢
) X, =0,45Y, =1,22;
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- O 1am viéc & nhiet do < 100°nén kt = 1; kd = 1,3 (t3i trong va dap

nhe, qu4 tdi ngan han).

- Thay s6 tinh tai trong quy udc, ta c6 két qua:
Q, =(0,45.1.2,72+1,34.1,115)1.1,3=3,5
Q, =(0,45.1.1,09+1,22.1,453)1.1,3=2,9

Kiém nghiém bén cho § 0
- Téi trong tuong duong, tinh tuong tu truc I:

Quo =20 LIS L, = de(%} Ly, (Qﬂ ] L,

QI 0 Lk Ql 1] Lﬁ

3 3
QEU =335§'j(%J 0,6+[‘%) 0,4 =3,03

- Tudi tho twong duong cita 6, tinh theo gi® theo cong thire (6.9)-[1]-T1
L, =Ky -L;,z

szz 39312; n2=10325;

K, - heé s6 ch€ dg tdi trong, tra bang (6.4) tacd K, =1
Tudi tho tinh béng triéu vong quay L =60.s,.L,, /10°= 2435,4
- Kha nang tai dong:
C,=0.4L,,. =3,034/2435,4 = 40,79
Vay Cd > C, § khong thod mén kha niing tai dong.
- Ta chon lai loai 8 con véi ¢ nhe s6 hieu 2007106 ¢6 géc tigp xic

o =9.08; kha nang tai dong C = 23,5 kN; khé nang tii tinh Co = 19,9. Tinh
tuong tu nhu v6i phdn truc VI ta ¢6 két qua:

* Tinh kiém nghiém kha nang tai dong ctia 6.

- Theo bang (11.4), v6i 6 dila d& chin ta ¢6:
e=15tga =1,51g(9,8) = 0,24 _

- Theo (11.7), lyc doc truc do luc hudng tam tic dung lén truc,
Fo =0,83.6F, =0,83.0,24.2720 = 541,8
F, =0,83eF, =0,83.0,24.1092,5= 217,6 |

- Theo bang (11.50), véi so d6 b6 tri nhu hinh v&, ta ¢6:
Fo=F,+F,=1083-5418=5412<F,
F,=F,—F,=1083-2176=8654>F,
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vay Fal] = Fsﬂ = 54198(N)

-Chon X, Y: _
L iF  /(VF,,)=541,8/2720=0,199<¢, =0,36
Ta c6tisd
iF  /VF, =8654/1092,5=0,792 > ¢, = 0,36
) ,  X,=LY =0
Do dé theo bang,

X, =0,40;Y =041ga =0,41g(9,08) = 0,064
Theo cong thic (11.3), tai trong quy uéc tdc dung len 6,
Q, =(XQ, = (X,VE, + YoE, )k k, =1,3.2720 =3536
Q, = (X,VE, + Y,E, )k k, =1,3.(0,4.1092,5 +0,064.752) =630
Nhu vay cdn tinh kiém nghiém cho 8 0 chiu lyc nguy hiém .
- Theo (11.13), véi 8 diia m =10/3, tai trong dong tuong duong
SO LTS L =0 e | B[ | L
QEO - ZQ{O L.' "‘ZL,' —QmJ(Qm] Lh +[Q]0 ] Lk

0.3

1y Y
Qg =3536.[[?J 0,6+(5J 0,4] =3107

(tinh twong tw, véi nd=40 (vong /phuit)
Ly =60n,.10°L,; =60.1032,5.10°.9828 =608,8

Khé ning tdi dong cha 8, C, =Q,,.L,"* =3,107.608,8° =21,266 (kN) <
C =23,5 ; § dAm bao kha nang tai dong.

C. Kiém nghiém 6 truc I11.

Fr —
L e Fa2 l

0 Fal 1

Hinh 6.3: Lutgc d6 tinh chon & truc 111

Ti¢n hanh kiém nghiém cho & 1 vi né chiu ti 16n hon.

Theo kha niing tai dong:

- Theo cong thic (11.3)-[I)-T1, tinh tai trong quy udc:
Q= (XVF, +YF )k k,
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- Téi trong doc truc: E, =F,, —F,,., = 28731083 =1790
-Tyss F,/C, =1,790/11,6 = 0,154, theo bang (11.40),
0,17-0,11

e=145- -———(154 1,110}y = 134
1,45-1,31

- V=1(vong trong quay); kt = 1 (nhiét d6 dudi 100°C; kd = 1,3 (ti
trong va dap nhe, qud tai ngin han).

F,/VF =1790/6623,7=027T<evdy X=1; Y = 0.
Vay Q = (XVF, + YF,)k k,= (1.1.6633+0.1790).1.1,3
- Theo bang (6.4)-[1]-T1, ¢6 |
K =0,25= Ly = Ky Ly, =0,25.39312= 0,27
Va theo cong thite (11.14), |
L, =60.n,.10°.L,, =60.150,5.10°9828 = 8611
- Tai trong twong duong tinh theo cong thit (11.3) - [1]- T1,

ez 35 2]

Q!I QII

0y =8,611<j(%] 0 6+(I J 0,4= 875

Trongdé m =3

- Theo cong thiic (11.1), kha nang tdi dong
Cp =021, =7,463f88,75= 7,46

Vay C, <C =372, vdi sai s6 twong déi 13 11,6% - chdp nhan dugc.

6 dé chon dam béo kha nang tai dong.

' Kiém nghiém kha nang t4i nnh

- Tat trong tinh quy uéc:
Q, = X F +Y,F, =0,6.6623,7 +0,5.1790 = 4869(N)
Q, = 4869 (N) << F,; = 6623,7 (N)

(theo bang (11.6)-(I]-T1, h¢ s6 X ;= 0.,6; Y, =0.5)

Vay Q, =F,; = 6,623 (kN) << C, = 27,2 (kN).

D. Kiém nghiém truc IV.

So dé téi trong tdc dung l1én truc:
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Hink 6.4: Lugc do tink chon & truc IV
d.1.Tinh kiém nghiém kha nang t&i dong cta 6.
- Theo bang (11.4), véi & dila d& chin ta ¢6 :
e = 1510 =1,5.4g( 13,83) = 0,369
- Theo (11.7), e doc truc do luc hudng tam tic dung 1én truc,
F, =0,83.F, = 0,83.0,369.9382 =2873
F, =0,83eF, =0,83.0,369.4167 =1245

Theo bang (11.50), v&i so d6 ba tri nhur hinh vE, ta ¢
F,=F, —F,=2873-2873=0<F,
F,=F —F,=2873+1245=4118 >,
Vay F,=F, =2873(N)
-Chon X, Y. Ta ¢éti sé:
iF /(VF.,)=2873/64252=0345<¢, =0,369
iF,IVF, =4118/4167=0,988 > ¢, = 0,369
Do d6 theo bang,
X =1¥,=0 .
X, =0,40;¥, = 0,4.tg0 = 0, 4.49(13,83) = 0,0985
Theo cong thite (11.3), tai trong quy wdc tic dung lén 8,
Q, = (XQ, =(X,VE, + Y,E, )k k, =1,3.8320=10816
Q, =(X,VE, + Y,E, )k k, =1,3.(0,4.4167 +0,0985.4118) =2072
Nhu vay cén tinh ki€ém nghiém cho 6 0 chiu luc nguy hiém .
- Theo (11.13), véi & dfia m = 10/3, tai trong dong tuong duong

Qo =”\’ZQ;‘0ML{"’2L§ =Qiod[%] ﬁ*’[%] E

QI 0 LIJ Ql 0 Lk

iy iy
Q.. ﬁlOSiﬁ.[(T] 0,6+(E) 0,4] = 9504,7
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Khi niing thi dong ctia 6, C, = 0,,.L,% = 9,5047.2358% = 24,53
(tinh twong tyr, véi nd = 40 (vong /phiit)
L,=60n,.10"L,  =60.40.10°9828= 23,28
Vay €, =1894 << C =109, ta ti¢n hanh chon lai loai ¢ cén c& dic
biét nhe s6 higu 2007113, ¢6 C=52,9; Co=51,3
Kiém nghiém kha ning tai tinh:
- Ti trong tinh quy uéc:
Chon Xy, Yy theo bang (11.6) ta cé:
X, =0,5
¥, =0,22.cot ga =0,22.cot g(14,08) = 0,877
Q0 = XoF Y, F, =0,5.8320+0,877.0 = 8320
Q. = X,F +Y,F, =054167+0877.752 = 2743
Vay Q, = 8,32 (kN) << C; =51,3 (kN). Diéu kién bén tinh ciia 6 duge
thod mén.
Keét luan: Céc 6 dugc chon :
* Gai 10: 6 bi d& c& trung s6 hiéu 305.
* GGi 11: & bi dd ¢ siéu nhe 6 hiéu 1000902 .
* G6i 20 va 21 : 6 con véi & nhe s6 hieu 2007106,
* (G6i 30 va 31 : 6 d& ¢& niing s6 hiéu 406.
* G61 40 va 41: 6 con dic biét nhe s6 hiéu 2007113,

Bdng 6.3 Bdng két qud tink chon & cho cdc truc cia cd hé théng din dong

Swue | D | BCIT | rn1 "f{ljgﬁri‘g c o0
L0 62 | 17 2.0 11,51 176 | 116

L1 28 7 0,5 2,53 1,51
Lol | 55| 17 1,505 9,08 2350 | 199
NLO; L1 | 90 | 23 2,5 19,05 372 | 272
IV.0;IV.1 [ 105 [ 221923 | 2,008 | ¢=1408 | 529 | 5130

167



Phén VII: Béi trom dn khép va béi tron & truc

VILL BOI TRON HOP GIAM TOC:

- Pé gidm mA4t mat cong vi ma s4t gidm mai mon rang, dAm bao thost
nhi¢t t6t va d€ phong céc ti€t may bi han gi cdn phai b6i tron lién tuc cic bo
truyén trong hop giam toc.

- Phuong phép boi tron:
Van t6c vong clia cic banh ring trong hai b truyén ccap nhanh v c4p cham:
Bo truyén cap nhanh: -
V. =0.d,, /2 =mn.d,, /(2.30)=1.150,5.288,37 /(2.30.1000) = 2,272(m/ 5)
Bo truyén cdp cham:
V.. =0,.d,, [2=1.0,d, /(2.30)=143,03.362,41/(2.1000) = 0,76(m/ 5)
Do van t6c vong chia tryc nhd nén ta boi tron b truyén bing phuong
phdp ngém trong d4u.
- D4u boi tron hdp gidm tée:
Bénh rang lam bang vat li¢u thép c¢6 o, = 750MPa, dua vio vin toc
vb;18g6\(rirzll)tinh, theo bang (18.11)-[1)- T1 ta chon d6 nhét ciia ddu bdi tron

16(2)

Dya vao dac tinh 1am viéc cia bo truyén cdn boi tron, theo bang (18.13)
ta chon loai déu bdi tron cong nghiép c6 dic tinh k¥ thuat nhy sau:

Bdng 7.1: Ddc tinh ky thudt ddu boi tron

P .
. D6 nhét & Khéi luo‘ng} riéng o
Tén goi 50°C(100°) ’(g/ cr;: ) P/Phépb6i tron
g (20°C)
Diuéts | >135(223,7) Ngam céc bénh ring
mdy kéo >15(=1,86) 0,886-0,926 16m trong déu & ddy
AK-15 hop -

_ VIL2, PIEU CHINH:

+ Do sai s6 vé ché tao céc chi tiét theo kich thudc chidu dai va chiéu
rong va sai so.
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+ Do lap ghép, khi ché tao ta 14y chiéu rong cha cdc banh réng nhd 16n
hon khoang 10% so véi cdc banh riang 16n.

+ Trong ché tao khong thé khong gy ra nhilng sai s& vi vay khi lip
ghép thudng cb nhiing sai léch. Vi vay khi ldp bd truyén phai kiém tra sy an
khép diing.

- D& kiém tra s &n khép ngudi ta bi mot 16p son trén bé mat lam viec
clia banh rang, sau d6 quay banh rang vA quan st vé&t som trén phin ring an
khép, néu an khép diing thi cic vét ti€p xic rii déu theo mat phing lam viec
cha rang. Can cif vao dang an khép khéng chinh xdc néu ¢ ta tién hanh diéu

“chinh theo céc phuong phdp.

- D€ ddm bdo do chinh x4c vé an khép ta ding ci hai phuong phép
dicu chinh (D€ dam bdo d¢ chinh x4c khong th&p hon 0,05 mm):

+ Dich chuyén truc trén d6 di ga chéc cdc banh ring va céc 6.

+ Dich chuyén c4c banh rang trén truc di ¢6 dinh, sau dé dinh vi timg
bénh rang.

Ngoai ra, trong qué trinh 1am viéc bé mit cdc banh rang thudng bi
mon tao nén cic khe hd doc truc va khe hé huéng tam 1am cho truc bi ddo va
dao ddng, banh rang an khép kém, bo truyén lam viéc kém c6 tiéng 8n, khi
d6 rdt cdn phai thyc hién hiéu chinh. D€ diéu chinh khe hé nay cdn phai tao
d9 doi ban ddu bang céc tdm dém diéu chinh.
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Phdn VIII: Thiét ké vé hop gidm téc

VIIL 1. VO HOP

- Cong dung: D¢ gd chat hdu hét cdc chi tiét clia hop giam téc, dinh vi
tri tuong ddi cha cdc chi tiét va b phan mdy, truc ti€p ti€p nhan tai trong do
cac chi ti€t truyén dén, chita ddu béi tron céc bo truyén trong hop giam téc,
béo v¢& cic chi tidt mdy.

- Chi tigu co ban dat ra khi ché tao hép gidm tdc 1 khdi lugng nhd,
kich thudc gon, d€ gia cong dic, do ciing cao va gif thanh ha.

- Vat liéu ché tao hop gidm tdc: gang xdm GX 15 - 32.

- Phuong phép ché tao: chon phuong phép diic.

- Thanh phén clia hop gidm t6c: thanh hop, gan chiu luc, mat bich, géi .
dd, cac loai vit va bulong lép ghép.

- Hop g6m hai nira ghép lai véi nhau, chon b€ mat 14p ghép di qua

dudng tAm céc truc,

- Kich thudc clia cic phén tif ciu tao nén hop gidm téc trong bang sau;

Bdng 8.1: Gidi thiéu kich thudc cdc thanh phdn hép gidm téc

Tén goi Biéu thitc tinh todn
Chiéu day: - Than hop, § 6=0,03.a + 3 =0,03.199+3 = 9mm
- Nép hop, 81 61=0,90 =8 mm
Gan tiang cing: _ _
- Chiéu day, e ¢=(0.9 8) =8 mm
- Chi€u cao, h h < 58; ldy h=55mm
- Do déc Khoang 2°
Pudng kinh: _ ~
- Bulong nén, d. d, =20 >0,04.a+10 =~ 20
- Buléng canh é, d, d,=(0,7+0,8)d, = (0,7 +0,8) .20 = 16
- Bulong ghép mat bich va _ . _
than, d, d.= (0,8+ 0,9). dz.—(O,Sv 0,9).16 =12
- Vit ghép 13p 6, d, d,=(0,6+0,7). d, = (0,6+ 0,7).16 =~ 10

- Vit ghép ndp clra tham, d, ds =(0,5+ 0,6). d,= (0,5+ 0,6).16 = 9
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Mat bich ghép nap va than
- Chiéu day bich than hop, S, | S, = (1,4 + 1,8). dy =(1,4 + 1,8). 12~ 20
- Chiéu day bich nip hop, S, S,=(09+1).8=18

- BE rong bich nép va than, K, | K, =3.d, =3.16 = 48 mm

Kich thudc g6i truc

- Dufmg kinh ngoai va tam 16 .
vit: D3 va D2 Tra bang (b.18-2) -(¥)

- B rong mat ghép bu long

canh é: K2 K,=FE +R, +(3-5ymm=35

E, =1,6.d, =16.16=25 mm
- TAm 16 bu l6ng canh 6: E2 va R =134 =1320=24 mm

C (k- khoang céch tir tam bu 2 b
16ng t6i mép 16). C=D,/2;-(*)

k>1,2. d,=15.6; ldys k=28mm

Xdc dinh theo k&t c4u, phu thude vao
- Chiéu cao h tam 15 buléng va kich thudc mat tua.
Ta chon h = 40 mm.

Mt d€ hop:
- Chiéu day Si=(1,3+15).d,=(1,3+1,5.20 =
(khong cé phan 16i): 28mm

. K,=3.d, =3.20 = 60mm
- 3 op, K, v

B¢ rong mat dEhop. Ko V3 0 | 0 _ gomm > 60 + 2. 5 =78mm
Khe hd gitta cdc chi tiét:

- Giita bdnh rang véi thanh

trong clia hop A=10mm 2 (1+ 1,2). 6= 9+11.8

- Giita banh ring 16n véi ddy hop | A, =35mm = (3+ 5). 8= 18+45

(L+B)/(200+ 300) =
S6 lugng buldng nén Zn= L, B- Chiéu dai va rong ciia hop.
L =622mm; B = 294 mm.

Chon cdc loai buldng nén, bulong canh &, buldng ghép mit bich than
vo hép va ndp vo hop, vit lap lap 6:

Tl dudng kinh buléng tra theo TCVN 1889 - 76 ta ¢é kich thudc
buldng nhir sau.
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AR
% — N2

L -

Hinh 8.1. Hinh biéu dién buléng
Bdng 8.2: Giéi thiéu kich thuée bulong chon theo TCVN 1889 — 76

di S H D r 1 I,
20 30 13 346 1 [ 25+100 | 25:32
16 24 10 277 1 | 20+100 | 18«28
12 19 8 21.9 0.8 14+100 14+22
10 17 7 19.6 05 | 12100 | 12+20

9 14 55 16.2 05 | 12+90 12+18
VIIL 2. NAP §

- Cong dung: che kin &, chéng bui bdn v ¢8 dinh vdng ngoai ciia &
trén vé hop.

- Str dyng hai loai hop:

+ Loai I: Nép kin diing cho nhitng ddu truc khong thd ra ngoai (hinh
5.2a) [43], tap 2. '

+ Loai II: Nap 6 thimg c6 16 dé cho ddu truc xuyén qua (hinh 5.2.b)
[43] tap 2.

P
< N
\& x\
! i N
= L, . BINE- =) o) o )
N
S \\\ SN
1 ks s
#] L)

Hinh 8.2. Hinh ddng ndp & lin
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- Nap & diic bing gang xdm GX 15 — 32, kich thuéc ndp 6 dugc tra
trong bang (18.2[If]), dong thdi cin ci vao két cu ciia hop d€ chon kich

thudc nép 6 cho phit hop.
Bdng 8.3: Kich thuoc cdc ndp 6 cita hop gidm tée:

True | D-dmm | D,,mm | Dy,mm | Hmm | Z —d4 Loai
v 100 120 | 150 8 | 6-MIO | 1vaz
I 90 110 135 12 6- M8 1

I 55-30 71,5 100 12 4- M6 1va2

VIIL 3. CHAN PK:

D€ ¢ dinh hop gidm t6c trén be méy ta 1dm chan dé & than hop, mat
chan d€ 1am hai day 16i song song, nhdm gidm thdi gian gia cong, tao kha
nang thodt nhiét va luu thong khong khi. Kich thuéc chiéu dii (L) v chiéu
rong (B) cha mit chan d¢; '

L =622mm; B=294,

S6 bul6ng nén, tinh theo bang (18.1);

Zn = (L+B)/(200 + 300) = 3..5

TachonZn=4

VIIL 4. CUA THAM, NUT THONG HOI VA QUE THAM DAVU:

- D¢ thuan tién trong khi sit dung quan sét cdc phdn trong hop gidm
tdc cling nhu khi 1p ghép va d€ d8 ddu vio hop, ta 1am cira tham trén dinh
h¢p. Clra tham day bing nap, trén nap c6 nit thong hoi.

Kich thudc cira thiim chon theo bang (18.5)[43], tap 2:
Bdng 8.4. Kich thutc que tham ddu
A, C K R
150 125 87 12

A B-Bl
100 | 75-100

Vit S8 vit
M8x22 4

- Que tham ddu dé kiém tra mitc ddu thudng xuyén trong khi sit dung.

VIIL5, NUT THAO DAU:

Ddu boi tron sau mot thoi gian 1am viéc thudng bi bdn Iam 4nh huéng
d¢n hi¢u qua clia viéc boi tron vi vAy cdn phai thay ddu méi va xa hét ddu ci,
dé 1am viéc nay cdn niit thdo déu;
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Hinh 8.3: Hinh bidu dién nir théo ddu

N

-]

/

i

Kich thude niit thio ddu, chon theo bang (18.7) - [1]- T1:

Bdng 8.5. Kich thudc nitt tham ddu

d

b

m

L

D

S

Do

Mio6x1,5

12

8

23

26

17

19.6

VIIL 6. CHOT DINH VI CON, VONG PHOT, VONG CHAN MO:
a. Chot dinh vi con:

Dé ddm bao vi tri clia nap v than truéc va sau khi gia cong cung nhu
khi nip ghép, trdnh dugc hién tugng bién dang vong ngoai cha 4 khi xiét
chat buléng. Theo TCVN2041- 86, ta chon.

Bdng 8.6, Kich thudc chét con -

S6 lugng

1

d

2

40

4

0,6

b. Vong phot: D blo vé 8 khéi b bui bdn, ngan phoi kim loai vA céc

Hinh 8.4. Hinh dang chot con.

tap chdt xam nhap vao 6, hinh dang va kich thuéc vong phdt nhu sau:
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8777/

d
Y

D

Hinh 8.5. Kich thucc véng phét

Bdng 8.7. Kich thuéc ciia cdc vong phot

Truc d D a C
I1 30 55 6 4,3
111 30 90 6 4.3
v 635 100 9 6,5
c. Vong chin mé.
Dé ngéin md trong bd phan & véi ddu trong hop
Ly}
<

Z

I I -
Hinh 8.5. Kich thudc vong chdn mé két hop ong 1y -
Trong d6: ' -
a=6=+9,
t=2+3.
b 14y bing g truc
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Phdn IX: Bdn vé ldp va chon kiéu ghép

L. CHON KIEU LAP GHEP:
-O1an lap trén truc theo heé thong 18, lip c6 d6 doi, lip theo kiéu K6.
Lap banh rang, bnh dai vi n6i truc theo h¢ thong 18, m&i ghép c6 do doi
theo kiéu k6.
1. Lap ghép giiFa truc banh rang véi & bi: H7/k6.
2. Lap ghép giita than banh rang véi truc: H7/k6
- 3. Lap ghép giira khép néi véi truc: H7/h6
4. Lap ghép giita vong chin md véi truc: K7/h6
7. M6i ghép then: Then ¢6 dinh trén tryc theo kiéu ldp cé do doi,
 thudmg ldp theo he théng 16 véi sai lech clia then 1 k6.
II. CHON KiCH THUGC THEN: |
B truyén lam viéc v6i ché d9 tai trong thay déi, chiu dap nhe. Do dé
chon kiéu l4p then binh thudng, theo bang (49); (50) — [16,39}

Bdng 9.1. Sai léch gi6i han cia chiéu rong va chiéu sdu rdnh then:

KT-TD Sai léch giGi han ctia Chiéu sau rdnh then
then chiéu rong rinh then Trén truc, 1, Trén bac, t,.
bxh HO . Sai léch ¢ Sai léch
! gidi han 2 gidi han
8x7 +0,036 4,0 +0,2 3 +0,1
14x9 +0,043 5.5 +0.2 3,8 +0,2
18x11 0,043 7 +0,2 4,4 +0,2
22x14 +0,052. 1.5 +0,3 4.9 +3
IIL. CAC KIEU LAP GHEP TRONG BO TRUYEN:
Bdng 9.2: Sai léch gidi han ciia cdc chi tiét khdo:
Sai léch gldi han, pm :
ST | M8ighépgitta | Tru | KT Dung sal

T | ccchitiét | c | pn | Kiulép L& Truc
ES {El| es | ei [T, | T,

Vone trong & (1) | ©30 | ®30HTXS | 425 | 0 | +18| +2 | 5 16
ng trong

1 truc véi truc (2) | 30 ¢30H'}'{k6 +25 +18 +2 | 25 ¢ 16
(3) | @65 | ®65SHTKG | +30 | O | +21 | +2 | 30 | 18

=]
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Vongngoaid | (1) | @55 | @ssHhe | +30 [0 | o [ -19 130 ] o
2 | voidnglet | (2) | @90 | @o0HZ/N6 | +35 | 0| 0 |-197 35! 19
hogc vohép | (3) | w105 [ @tosHzme | +35 | 0 | 0 | 22| 25 | 22

, (1) | ®30 | ®30K7TM6 | +6 [0 | 0 |+13| 6 | 13
3| Vongehan | o) | g3 | @30k7m6 | 6 | 0| 0 | +16]| 6 | 1

md v truc

’ () | d65 | d6sK7Tme | ¥ { 0| 0 | +19 | 9 19

1 - - . - . . - -
4 Bénh ring 2 D48 ©48H7 /x5 +25 0| -16 0 25 16
véi true 3 | @50 | ©s0HIke [ 425 {0 {-16] 0 | 25| 16
4 | @70 | ®0HWks | +30 [ 0 | -19] o | 30 | 19

Phdn X: Bdn vé ché tao

X.I VE 'BAN VE CHE TAO

1. Ban vé ché’ tao truc ITI, (Ban veA3) dugc thic hién theo tai. lleu 8

23, 24, 25, 26, 40);

2. Xem phy luc cu6i séch. (Phin thit 4)
X.IL YEU CAU KY THUAT BAN VE CHE TAO
1. C4c yéu cdu k¥ thuat chinh phdi thé hién trén ban v& ché tao 1*:

- Do rin bé miit theo thang HB... hoiic HRC;

- Céc kich thudc va sai lech ciia céc kich thudc;

¥

- Cdc sai i¢ch v¢€ hinh déng bé mat (46 song song, do vudng géc; do

ovan; do dao bé mit..

D

- D9 nhdm cdc bé mit;

- Sai léch cic géc, dd con...
- Céc kich thudc tham khdo (diing cho kiém tra, diéu chinh...)
2. Cic yéu cdu diic biet sau khi lép rép: (cét, mai nhén ; déng chét...)
3. Chi dan phuong phdp kiém tra va dung cu ki€m tra néu c4n thiél.

177



Phdn XI: Ddnh gid cdc chi tiéu kinh té ky thudt

Trong phén nay, sinh vién c4dn 1am quen véi c4c van dé sau day:

X. CHi TIRU KINH TE : -

* S6 chung loai v4t lieu dd st dung :..............Gid thanh :.............

* SG lugng cong chi phi cho thiétké:........ ......Gi4 thanh:...............

* S6 lugng cong phat sinh: (thi nghiém méi, ch€ tao chi tiét méi, chay
thir): Gia thanh:

* T8ng thanh san phdm: Téng gid thAnh:......ccvvieceeee e

Pinh gia chi tiéu kinh t&

- Trong quéi trinh tinh todn ching t6i d3 c6 géng xay dung cdc ham
muc tiéu quan trong nhat dé gidi quyét viéc dinh huéng cho qud trinh tinh
todn thiét k&, trong dé muc tiéu t6i wu vé kinh t& va k§ thuat i cic him muc
tiéu xuyén suét. Tir nhiém vu va yéu cdu lam viéc clia h¢ théng din dong
bing tdi, trong qud trinh tinh todn thiét k& chiing t6i da rét chy trong téi tinh
kinh t€ theo quan diém dim béo heé théng 1am viéc dlng yeu cdu nhiém vu
dit ra, van hanh tin cay, dam bao d¢ bén déu, kich thuoc nhé gon. Sir dung
(6i da nhiing chi tiét phin nhiéu di tieu chudn hod hoac nhimg chi tiét dam
bdo c6 thé ch€ tao duge wong diéu Kién thyc tai ciia nén kinh t€ va cong
nghiép trong nuéc hién nay, vat lieu ch& tao ra chi ti€t déu ¢é sdn ¢6 co tinh
phil hgp. Yéu cdu déi v6i ngudi sir dung hé théng khd don gian, phd hop véi
tay nghé cia cong nhan bac th#p. Tém lai vé chi tiéu kinh t& va chi tiéu k§y
thuat he thdng dim bdo dugc.

IL CHI TIEU KY THUAT :

* S6 hugng cc chi ti€t may di tieu chudn hod dugc sir dung;
* S8 lugng cdc TCVN , ISO di dp dung:..

* 56 lugng cdc loai cong nghé méi di dp dung et aan e
* Céc yeu cdu k¥ thuat cuacacchltlétméydmxthlétke'ra d thod min:
* Céc yeéu cdu k¥ thut clia san phdm ( HGT) duge thiét k€ ra d3 thod man:
* Nhl‘.'mg vén dé an toan k¥ thudt, bdo ho lao dong c6 lién quan:.........
* Nhilng van dé huéng dén sirdung:......
Mot s6 yéu cdu khi sir dung:

- Truée khi van hanh mdy phai kiém tra mic ddu trong hop gidm téc,
ch& do boi tron & céc 6.

oooooooooooooooooo
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- Kiém tra su chic chén clia c4c moi ghép nhu bét chic cac bulong nén.

- Ki€m tra syt &in khép diing ciia céc cap banh rang va kiém tra s lam
viéc clia bo truyén dai. ..

- Theo dinh k¥ phai ti€n hanh bio dudng mdy.
Ghi chi: Phdn IX X, XI, giong nhie dé mdu s6' 1.
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Phdn thit ba

GIOI THIEU MOT SO CHUONG TRINH
TU DPONG HOA TiNH TOAN TOI UU

TOI UU HOA VIEC CHON VAT LIEU
KHI THIET KE CHI TIET MAY

Ngé Van guyét, Dueng Van Hau
(Hoc vien K§ thust Quin sif)

restart .with{(linalg) Digits =2

Warning, the protected neme=s norm and trace have been redefined and unprotected

CacMngsbvedéchmwtoccobancuavalhéu
- ghbkeo =[40,45,40,45%, 40,55 ,38.40)
kirieng =[B 5,8.2 8 #5.8 'Sdbriﬁldﬁ')-'l.ﬂ 4,B 5],
ghtle:={20,20,17,17,20,20,8.5,10,30,15}.
ghbxoan =[20,18,16,12 12,13 5,7 5,12,4.1,8].
ghbuon:=[58,30,35,55,50,52 55,70,60,46],
ddphuy'={10,11,12,10,8,7,9,6,4,4.5],
ghmoi. =0 5%*ghbkeo+ 4*ghbuon,

‘I IL'TE."IQ 20 3 LK 10 1. E. 109 91 E1

w;ﬁﬁ?ﬁfhﬂﬂﬂﬂ Avaloble: 440M
_numwenummu BEC e sseru

1. CHUONG TRINH TU PONG HOA TINH TOAN TOI UU
BO TRUYEN DAI

> restart;Digits:=5:
Cac théng s& ddu vao (C6 thé thay déi tuy y, phu thudc vao deé bai):
> mle=2922;ur=3.5:N12=7.500:

nl :=2922
u:=3.5
N1 =17.500
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Chon loai dai hlnh thang c6 mit cit thudng ciia Nga [65, trang 152].
Cac thong s6 cla cac loal dai nhu sau:

Tendai

> Tendai:=["Q","A","b","B"]; *
btt:={8.5,11,14,19]:
bb:=[10,13,17,22];
hh:={6,8,10.5,13.5];
AA:=[47,81,138,230}:
d11:=[100,150,200,300];
yo*={2 1,2.8,4,4.8];
E:=100;
dtc2:=[100,112, 125,140,160, 180,200,224, 250,28
0,315,355,400, 450, 500,560, 630,710, 800, 900,100
0]:
11:=[400, 450,500, 560,630,710,750,800, 500,1000
»1120,1250,1400, 1600,1800,2000, 2240,2500,2800
» 3150, 3550, 4000];

P0:={1.17,2.2,4,6.59];
lO:=[1320,1700,2240,3?50]:
tt:=[12,15,19,25.5];
ee:=[8,10,12.5,17];
h0:=[2.5,3.3,4.2,5.7];
qmm:=[0.061,0.105,0.178,0.3];

= [rlol! ,' "A", nbu, an]
bt =[8.5,11, 14, 19]

bb =10, 13,17, 22]

hh =16, 8,10.5,13.5]
AA4 =47, 81, 138, 230]
dl1 :=[100, 150, 200, 300)
yo:={2.1,28,4,438)

E =100

dre2:=[10Q 112 125 140 160 180 200 224 25Q 280 315355400450 500 560
63Q 719 800 90Q 100Q

11:=[40Q 450 500 56Q 630 71Q 75Q 80Q 900 1000 1120 1250 1400 1600 1800
200022402500 2800 3150 3550 400
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P0:=[1.17,22,4, 6.59]

10 :=[1320, 1700, 2240, 3750]
it:=[12, 15, 19, 25.5]
ee:=1{8, 10, 12.5, 17]

h0 =[2.5,3.3,4.2,5.7]

gmm =[.061, .105, .178, .3]

Thi tuc xac djnh céc théng $8 hinh hoc ciia dai :

> bien:=1:

"Loai dai";Tendail[bien];
bt:=bttlbien];
b:=bb[bien];
h:=hh{bien];
A:=ARA[bienl;
dl:=dll([bien];
y0:=yo[bien];
E:=100;

“Loai dai”
llo!l
bt =85
b=10
h=6
A =47
dl =100

y0 =21
E =100

Van téc dai:
> v:=evalf(Pi*d1l*nl1l/60000,5);
v:=15.300

Chon € =0.02.
> epsilon:=0.02;
Budng kinh banh dai 16n la:
> dsb2l:=u*dl/(l-epsilon};
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for i from 1 by 1 to 20 do
if (dsb2l=dtc2[i]) then d2:=dtec2[1i] fi;

if(dsb21>dtc2[i])and(dsb2l<(dtc2[i]+dt02{i+1]
}/2) then d2:=dtc2[i] fi;

if(dsb21<=dt02[i+1])and(dsb21>=(dt02[i]+dtc2[
i+1])/2) then d2:=dtc2[i+1] fi od;d2:=d2;
e :=.02

dsb2] :=357.14

d2 =355
Ty s& truyén thyc té 1a -
> utt:=d2/(dl*(l-epsilon));
utt == 3.6224
banh gia sai sd :
> Deltafui]:=abs{evalf{{utt-u)/u));

if (Deltafui]<.75%5) then True elif
(Delta[ui}>.75) then False fi;

A, = 034971

True
A <5%; Chon chiéu dai sa bd khoang cich truc 13 a/d2 :=1,5:

> Delta[l]:=3.14*{d1+d2}/2;Delta[2]:=evalf((d2—
dl)~2/4);al:=1,5*d2;

Chiéu dai dai tinh so bd dugc 1a: :
> 11:=2*al+Delta[l]+Delta[2]/al;

A, =7T14.35
A, = 16256.
al =532.5

11 :==1809.9

Theo tidu chudn chon chiu dai day dai | (mm ):
> for 1 from 1 by 1 to 21 do
if (11=1(i}) then l:=11{4i] fi;
if(ll>ll[i])and(ll<(ll{i]+ll[i+l])/2) then
l:=11[1] f£i;

if(ll<=ll[i+1})and(ll>=(ll[i]+ll[i+1])/2)
then 1:=11[i+1] fi od;l:=1;
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{:=1800

Nghiém s& vong quay cia dai trong 1s:
> i:=v/1%10%(3);
i:=8.5000
Khoang cach truc theo chiéu dai tidu chuin

> a:=((l-Delta[l] +sqrt{{l-Deltall])"2-
*Deltal2]1)))/4;

a:=52739

Kiém tra cac diéu kién :{0.55.(d1+d2)+h <= a <= 2.(d1+d2)} va {i < 10}
> i£(.55*(dl+d2)+h<a}and (2* (d1+d2)>a)and (i<10)
then True else False end if;
True
Goéc om o
> "Goc om";alpha:=180-57*(d2-d1l) /a;
if alpha>120 then True else False fi ;
"Goc om"
o =152.44

True

Céng sudt cho phép déi véi day dai thuding :( [43), tra bang 4.19 Tap [I])
> Po:=PC[bien];Tyso:=N1/Po:
Hé s3 tii trong ddng :
> Kd:=1,1;
Cong suét trén banh chi dong :
> Pl:=N1;
Hé s6 k& dén sur anh hudng cta géc om :
> Calpha:=1-.0025*(180-alpha};
Hé s5 k& déh sy anh hudng chia ty s6 truyén :
>Cui=spline([1,1.2,1.6,1.8,2.2,2.4,3],
1,1.07,1.11,1.12,1.13,1.135,1.14],u, linear);
Hé s8 k& dén sy phan b& khéng déu ciia tai trong :
> zet:=P1/Po:Cz:=spline([1,2,3,4,5,6],
1,.95,.95,.9,.9,.85],zet,linear);
Hé s6 ké dén sur anh hudng clia chiéu dai dai :
>lo:=10{bien];11:=1/10:Cl:=spline(
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{(.5,.6,.8,2,1.2,1.4,1.6,1.8,2,2.41,1(.86,.89,.
95,1,1.04,1.07,1.1,1.13,1.15,1.2],11, linear);

Po =117
Kd:=1.1
Pl :=17.500
Calpha = 93110
lo:=1320

Xac dinh sd dai z:

> Cl:= 1.0; Cu:= 1.0;Cz:=0.95 ;
z:=round (Tyso*Kd/ (Calpha*Cl*Cu*Cz) };

Ci=1.0
Cu:=10
Cz:= 95
z:=8
> Cl:=1.0 ; Cu:= 1.0 ; Cz:= 0.95I;

Cl:=1.0
Cu=1.0
Cz:=.95

Chiéu réng banh dai : _
> t:=tt[bien];e:=ee[bien];ho:=h0[bien];
Bé réng cua day dai :
> Bi=(z-1)*t+2*e;
t=12

e =8
ho =25

B =100

Pudng kinh ngoai cta banh dai :
> da:=dl+2*ho;

da =105.0
Xac dinh lyc cing ban ddu:
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> gm:=gmm[kien];;Fv:=gm*v"2;Fo:=780*N1*Kd/
v*Calpha*)+Fv;

gm = 061
Fv:=14279
Fo=70.743

Ly tac dung lén tryc
> Fr:i=evalf (2*Fo*z*sin(alpha*Pi/360));
Fr:=10993

Lugng hi¢u chinh mémen :
> Delta[Tu}:=.12;

Lugng hiéu chinh cong sust :
> Delta[NU]:=10"(-4)*Delta[Tu] *nl;

A, =12

Ay = 035064

Cdng suat cho phép clia mot day dai :
> Ct:=.7;P[chophep] : =(Po*Calpha*Cl+Delta[NU}} *Ct;

Ct:=7
P ey = 78715
Tinh img suit udn (E=100) :
> sigma[U] :=2*y0/d1*100;
Tinh img suat: udn, kéo, img suat do lyc ly tam:
> sigma (k] :=Fo/A+Po*10~3/ (v*bt*2*h)+sigma[V];
o, = 4.2000

G, = 2.2549 + g,

> print ("Khoi luong rieng mot m day dai");
rho[m}:=1300; print("Ung suat do luc ly tam

gay ra"); sigma([V]:=rho[m]*v*2/10°6;
print ("Ung suat lon nhat xuat hien trong day
dai'");

sigma[Max]:=sigma[k]+sigma[U];sigma[k]/sigma[
Ul;sigma{y]:=9;zb:=2;upsilon[ul]:=1.8;
‘print ("TUQI THO CUA BQ TRUYEN DAT th"}, {([65
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l.,trang 159):
th:=evalf ((sigma[y]/sigma[Max])"11*10~4*upsil
on[ull)/(3600*{v/1)*zb},3);

“Khdi lugng rigng mdt m day dai”
p. = 1300

“Ung suat do hyc ly tam gay ra”
G, = 30432
“(Ung sudt i6n nhat xuat hién trong day dai”
S, =6.759
60933
G, = 9
zb =2

v,:=1.8

ul
"TUOI THO CUA BO TRUYEN DAJ th"
th == 6830.
$4 14n thay dai :

> print ("SO LAN THAY DAI"); n(dail:=
evalf(12*12*30*2*8/th,5};

"SO LAN THAY DAI"
n, = 10.120

II. CHUGNG TRiNH TU PONG HOA TENH TOAN TOI UU
BO TRUYEN XiCH

> restart;Digits:=5:

Sé vong quay cho trudc :
> nl:=350;
nl ;=350

Ma tran quan Iy cac hé 6 :
> CongsuatP:=Matrix([[50,200,400,600,800,100Q00,
1200,1600]1,[.19,.68,1.23,1.68,2,06,2.42,2.72,
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3.21,10.35,1.27,2.29,3.13,3.86,4.52,5.06,5.95]
,[.45,1.61,2.91,3.98,4.9,5.74,6.43,7.551,1.57
;2.06,3.72,5.08,6.26,7.34,8.22,9.65]1,(.75,2.7
,4.88,6.67,8.22,9.63,10.8,12.7},[1.41,4.8,8.3
8,11.4,13.5,15.3,16.9,19.3},[3.2,11,19,25.7,30
.7,34.7,38.3,43.8]1,[5.83,19.3,32,42,49.3,54.9,
60],[10,5,34.8,57.7,75.7,88.9,95.2,108],[14.7,
43.7,70.6,88.3,101],[22.9,68.1,110,138,157]11):
pp:=[12.7,12.7,12.7,15.875,15.875,19.,05,25.4,
31.75,38.1,44.45,50.8]:

Tha tuc xac dinh no01 :

> for 1 from 1 by 1 to 7 do

if (nl=CongsuatP[l,i]} then
n0l:=CongsuatP[1,i] fi;
if (n1>CongsuatP[l,i])and{nl<{CongsuatP(1l,i]+C
ongsuatP[1l,i+1])/2) then nlOl:=CongsuatP(l,i]
fi;
if {ni<=CongsuatP[1l,i+1l]})and{nl>=(CongsuatP[1,
i}+CongsuatP(1,1+1]1)/2} then
n0i:=CongsuatP(l,i+1l] fi od;n0l:=n01;

n0ll =400 .
Cin cir bang 5.4 (trang78) [43]- tap | vdi ty s& truyén cho trudc ta chon
s6 ring dia xich nho va chon sé ring dia xich Ién:
> u:=5;21l:=spline([1,2,3,4,5,6],
[30,27,25,22,20,25]),u,linear) ;z2:=round(u*zl);

=235
zl =20
z2 =100

Ki€m tra s6 riing dia 16n tir didu kién han ch& do ting bude xich do
ban & bi mdn sau 1 thdi gian lam viée {vdi xich con lin Zmax=120):
» if z2<120 then True else False fi;
True

Hé sé s ring

> kz:=25/z1;
Hé sd s vong quay:

> kn:=nl/nl;
Cong suit cdn truyén :

> P:=3.5;
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Hé s& diéu kign boi tron: méi trudng cé buyi, chit lugng béi tron II-
bang 5.7-[43)- Tapl

> kbt:=1.3;
Hé s& ch& d lam vigc clia b truyén: lam viéc 2 ca
> kci=2;

Hé s ké dén kha ning diéu chinh clia Iwe cing xich: 18y 1 trong cac
truc dia xich diéu chinh dugc:
> kdc:=1;
Hé s& ké d&n anh hudng cha vi tri bd truyén :
> ko:=1;
Hé so tai trong dong :
> kd:=1.35;
Hé s& ké dén anh hudng cla khoang céch truc ;
> ka:=1;
Hé s& thanh phén sir dung :
> k:=ko*ka*kdc*kc*kbt*kd;Kd:=1.7;

Cong suét tinh toan :
> Pt:=P*k*kz*kn;

h1=§
kn:=1
P:=35
kbt =13
ke =2
kde =1
ko =
kd =135
ka =1
k:=3.510
Kd =17
Pt :=15.356

T tuc xéac dinh cong sudt cho phép ciia xich con lan :
> vitri:=0: '
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for j from 1 to 8 do
if n0l=CongsuatP[1,j]then vitri:=j:;break fi od;

if vitri=0 then print{"n01: -Khong nam trong
day tieu chuan,cho lai gia tri nl: ")fi;

if vitri<>0 then for i from 2 to 12 do

if Pt<CongsuatP[i,vitri] then
Pchophep:=CongsuatP[i,vitri];vt:=i;break fi od
fi;

if (Pt>CongsuatP{11,vitri])then print ("Khong
tim duoc gia tri cua P[chophep] vi Pt >
P{chophep] ™) fi;

if (vitri<>0)and{Pt<CongsuatP[12, v1tr1]) then
"Cong suat cho phep

:";Pchophep:=Pchophep; "Buoc xich";p:=pp[vt-1]
£fi;

"Cong suat cho phep :"
Pchophep =19
"Buoc xich"

p=254
Xac dinh budc xich 16n nhit cho phép:
> if 21>=15 then
pmax:=spline({300,400,500,630,800,900,1000,12
50],[50.8,44.45,38.1,31.75,25.4,19. 05,15.875,

12.7],nl,linear) else prlnt("Khong tinh duoc
pmax") fi;

pmax = 47.624

Kiém tra budc xich I6n nhat cho phép:

> if (p<pmax)or (p=pmax) then True else
False end if;

True
Xac dinh khodng cach truc so bj:
> asbl:=40*p;
S6 mit xich theo cong thirc (5.12) :

> x:=round(2*asbl/p+.5*% (z1+z2)+ (z2-
z1)"2*p/ (4*asb1*Pi"2));

ashl =1016.0
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x =144

Tinh lat khodng céch truc theo cong thifc (5.13):
> asb2;:;=round(evalf (.25*p* (x-.5*
z1+22}+sqrt ((R—.5% (z2+z1) ) ~2-2* { (z2-
z1)/Pi)*2))));

ash2 :=1015

Pé xich khéng chiju lyc ciing qué ian, gidm A di mét lugng:
> Deltaa:=0.003*asb2;

Deltaa .= 3.045
- Cudi cling ta dugc:
> a:=round (asb2-Deltaa);

a=1012

$6 18n va dap | cia ban 18 xich trong 1s, theo (5.14)-[43)- tap I:
>i:=evalf(z1l*nl/{(15*x),3}; :
i=324
Theo bang 5.9{43] - tip I x4c djnh [i]:
ichophep:=spline({12.7,15.875,19.05,25.4,31.7
5,38.1,44.45,50.8}, [60,50,35,30,25,20,15,15],
pP:linear);
Kiém tra didu kién i<=[i] :
>1if i<ichophep then True else False fi;
ichophep :=30.000
True
Kiém nghiém xich v& dé bén:
Tai trong pha héng QX(N), theo bang 5.2-{43)- tap [I:] va khdi lugng 1m
xich qtkg) : .
> Q:=spline(]12.7,15.875,19.05,25.4,31.75],
42,69,105,164,246},p, linear);

q:=spline([12.7,15.875,19.05,25.4,31.75],[2.3
$73.9,5.9,13.2,18.8],p, linear);

0 =163.99
g = 13.200
Van téc (wm/s):
> v:=nl*z1*(p/1000)/60;
Lyrc vong Fxt(N):
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> Ft:=1000*P/v;

Khdi fugng tmet xich trén 1 don vj chigu réng xich :
> gm:=spline([12.7,15.875,19.05,25.4,31.75],
[.058,.072,.86,.114,.145],p, linear);
Hé sé van téc
> if v<=10 then kv:=1 else kvi=l+gm*v/P fi;
Bé réng xich :
> Bt:=250*P*k*kv/ (p*v~(2/3));
Tra bang 5.3 Tap [I}, xac dinh lai gia tri cia B:
> if (p<=31.75)and(p>=12.7} then
if p=12.7 then BB:=[22.5,28.5,34.5,40.5) elif
p=15.875 then BB:={30,38,46,54] elif p=19. 05
then BB:=(45,57,69,81] elif p=25.4 then
BB:=[57,75,93,104] elif p=31.75 then
BB:=[75,93,111,129]) fi:
for i from 1 to 3 do
if Bt<BB[1l] then B:-BB[l] elif Bt=BB[i] then
B:=BB[i] elif Bt>BB[i] then B:=BB[i+1] elif
Bt>BB[43] then B:=BB[43] else prit ("Khong tim
duoc gia tri cua B")fi od:B:=B, "mm" fi;
if p>31.75 then B:=spline
([38.1,44.45,50.8],[35.46,37.19,45.21],p, line

ar)fi;
v :=2.9633
Ft:=1181.1
gm = 11400
v:=1
Bt := 58.608
B:=7i“nmf

Luc céing do trong hegng nhéanh xich bj dong sinh ra FOX(N):
Hé s3 phu thudc dd vang f clia xich (b3 truyén nghiéng géc dusi 40 do) :

> kf:=4;

> F0:=9.81*kf*q*a/1000;
k=4
FO = 524.19
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Lyrc céing do lyc li tdm sinh ra FvX(N):
> Fvi=g*v"2;

Fv:=11591

Hé s& an toan theo (5.15)-[43]- Tap I:
> si=evalf (1000*Q/ (Kd*Ft+F0+Fv),2) ;
5 =62.
Tra theo bang 5.10-[43}- tip | d€ xac dinh hé s& an toan cho phép :
> schophep[12.7]): =spline ({50,200, 400, 600, 800,

1000,1200,1600],(7,7.8,8. 5,9.3,10.2,11,11.7,1
3.2],nl, linear): )

schophep[15.875]: —spllne([so 200,400, 600, 800,
1000,1200,1600],[7,7.8, 8. 5,9.3,10.2,11,11.7,1
3.2],nl,linear):

schophep(19.05] :=spline (|50, 200,400,600,800,1
000,1200,16001,(7,8.2,9.3, 10 3,11.7,12.9,14,1
6.3],nl,linear):

schophep[25.4] :=spline([50,200, 400, ©00,800,10
00,1200,16001,([7,8.2,9.3,10.3, 11. 7,12.9,14,1¢6
.3]1,nl,linear):

schophep [31.75]: ~spllne([50 200,400,600,800,1
000,1200], [7,8. 5,10.2,13.2,14.8,16.3,19.5],nl
linear):

schophep[38.1]: —spllne([SO 200,400,600,800,10
00,1200}, (7,8.5,10.2,13. 2,14.8,16.3,19.5], nl,
linear):

schophep[44.45]: —spllne([SO 200,400, 600,800),
[7,9.3,11. 7,14,16. 3] nl,linear):

schophep{SO 8]: —spllne([SO 200,400, 600 800], [
7,9.3,11.7,14,16.3],nl, linear) :
schophep =schophep([p];

schophep —-90250

* Kiém tra cac didu kién :,
> if s>schophep then True else False fl,

Trye . -
Cac thdéng sd dia xich xac dinh theo bang 13.4-[43} Tap H:
Budng kinh véng chia (mm):
> dl:=evalf (p/sin(Pi/z1));
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d2:=evalf (p/sin{Pi/z2}):;
Budng kinh vong dinh ring(mm):
> dal:=p*evalf((.5+1/tan(Pi/z1)));
da2:=p*evalf (({.5+1/tan{Pi/z2)}});
Budng kinh con lan xich, theo bang 5.2-[43]- Tap i:
> dl:=spline{([12,7,15.875,19.05,25.4,31.75,38.1
,44.45,50.87,
[8.51,10.16,11.91,15.88,19.05,22.23,25.7,28.5
8],p,linear);
Ban kinh day: '
=,5025*d1+.05;
Puding kinh vong day ring:
> dfl:=dl-2*r;
df2:=d2-2*r;

dl =162.37
d2 = 808.63
dal :=173.07
da2 = 820.95

“dl = 15.880
r=8.0297
dfl = 14631
. df2 =1792.57

Theo bing 5.2-{43}- tap I:

> h:=spline({12.7,15.875,19.05,25.4, 31 75,38.1

(44.45,50.8],(11.8,14.8,18.2,24.2,30.2,36.2,4
2.4,48.3],p,linear);

b:=spline([12.7,15.875,19.05,25.4,31.75,38.1,
44.45,50.8], (21,24, 33, 38,46,58,62,72],p, Linear) ;

h:=24200
b :=38.000

Kidm nghigm d¢ bén ti€p xtc ciia dia xich theo (5. 13)-[431 tap |, img
sudt tiép xac trén mit riing dia xich:(MPa)

Hé 88 nh hudng ctia s8 riing dia xich k{r]:
> krl:=spline([15,20,30,40,50,60],
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.59,.48,.36,.29,.24,.22],zl,linear);

kr2:=spline([15,20,30,40,50,60],{.59,.48,.36,
-29,.24,.22]1,22,1inear);

Mé dun dan hdi (MPa):
> E:=2.1le5b;
Theo bang 5.12443]- Tap I, dién tich chidu ctia bin 18(mm2):
> A:=Spline([12.7,15.875,19.05,25.4,31.75,38.1

,44.45,50.8],[39.6,51.5,106,180,262,395,4?3,6
45],p,linear); .

Lue va dap trén m=1 day xich: {N)
> Fvdl:=13e-7*nl*p~3;
n2:=nl/u:
Fvd2:=13e~-7*n2*p~3;
> sigma[Hl}:=.47*sqrt(krl*(Ft*Kd+del)*E/
(A*kd)};sigma[HZ]:=.47*sqrt(kr2*(Ft*Kd+de2)
*E/ (A*kd) ) ; ‘

krl == 48000
kr2 ;= 14000
E :=210000.
A:=179.99
Fvdl :=7.4560
Fvd2 =1.4912
O, =429.75
O, =231.75
Xac dinh lyc tac dyng én tryc:

Theo (5.20)443]- tap |, tinh duge FrX(N), véi kx 1a hé s8 ké dén trong
lugng xich: trudng hgp b truyén nghiéng 1 g6c nhd hon 40 do:

> kX:=1, 15;Fr:=kX*Ft;
kX =1.15
Fr.:= 1358.3
Luc niy ding dé tinh tosn tryc sau nay.
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3. CHUONG TRINH TU PONG HOA TINH TOAN TOI UU

BO TRUYEN BANH RANG TRU

> restart;Digits:=4:
$6 ngay trong thang:
> ngay:=30:
Van téc bing tai (m/s):
> V:;=1.05:
$8 ca trong ngay:
> car=2:.
. Budgng kinh tang quay(mm):
> d:=300:
86 gid 1 ca:
> g:=8:
$4 nim sir dung:
> Nam:=12:
Ty s6 truyén :
> ur=10;
_ u:=10
$8 vong quay BR1, BR2 :
>n2:=1500;n3:=n2/u;
n2 =1500
n3 =150 :
Bic diém trong tai: va dap nhe, bd truydn quay 2 chidu.
loal banh ring: BR tru ring thing hodc BR try rang nghiéng :
> BR:=thang;
Géc &n khép alpha :=20 (d9)
> alpha:=20*Pi/180:
BR = thang
Chon trude goc nghiéng beta=15 dd :

> if BR=nghieng then beta:=15*Pi/180 ellf
BR=thang then beta:=0 fi;

=0
Sd dé phan bé tai trong :
> sodo:=3:
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Céc chi tiéu Ca tinh clia vat lidu ché tao banh ring :
> Tenvlieu:=["Thep 40-toi cai thien", "Thep 45-

thuong hoa","Thep 45-toi cai o
thien(5<=100}","Thep 45-toi cai
thien{S5<=60}", "Thep 50-thuong hoa","Thep 50~
toli cai thien","Thep 40X-toi cai
thien (S<=100)","Thep 40X-toi cai
thien(S<=60)", "Thep 45X-toi cai
thien (S<=100)", "Thep 45X-toi cai
thien (100<S5<=300)"}:
Dran:=[200,190,220,250,210,240,245,27¢C
,260,2357:
ghbkeo:={40,45,40,45,40,55,28, 35, 38, 40] :
klrieng:=[8.5,8.2,8.65,8.5,8.4,8.4,8.8,8.54,8
.4,8.5]):
ghtle:=[20,20,17,17,20,20,8.5,10,30,15]:
ghbxoan:=[20,18,16,12,12,13.5,7.5,12,4.1,8]:
ghbuon:=[58, 30, 35,55, 50,52, 55,70,60,46]:
ddphuy:=[10,11,12,10,8,7,9,6,4,4.5]:
ghmoi:=0, 5*ghbkeo+.4*ghbuon: .
dgia:=[6.75,7,9,10,7.5,10,7.5,10,9,27.5]:
ghchay:=[400, 340, 450, 580, 350 530,550,700, 650,
5007:
ghben: =I?00,600,750,850,640,850,950,850,7500,
7007 :
modullE:=2.1e7:

Xay dyng cac ham muc tiéu :
> for i from 1 by 1 to 10 do
Renhat[i]: =evalf(ghtle{1]/(klrleng[l]*dgla[l]))
Nnhat[i] :=evalf (ghtle[i]/klrieng[i]):
Dbmtnhat (i} :=evalf (ghmoi[i]/klrieng[i]):
Dbtutnhat [i] :=evalf (ghbuon(i]~(2/3) /klrieng[i]}:
Dbtxtnhat [i] :=evalf (ghbxoan[i]”(2/3) /klrieng[i]):
Dcrtnhat[i] :=evalf (modullE/klrieng[i]):
Dvdrtnhat[i]:=evalf (ghtle[i]"2/ (modullE*klrie
ng(i}l}): '
Knltvntnhat[i]:=evalf (ddphuy[i]/dgia[i]) :od:
Th tuc chon vat lidu t6i vu :
> for i from 1 by 1 to 10 do
M([1,i] :=Renhat [i]:M[2,i):=Nnhat{i]:M[3,i]):=
mtnhat (1] :M[4,1i] :=Dbtutnhat{i]):M[5,1i] :=Dbtxtn
hat[i] :M[6,1]:=Dcrtnhat[i]}:M{7,1i] :=Dvdrtnhat|
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1]:M[8,i] :=Knltvntnhat[i]:od:

M:=evalf(matrix(8,10,[seq(M{l,i],i=l..10),seq

(M[2,1},i=1..10),seq(M[3,1i], i=1..10),seq(M[4,

i] i=1..10),seq{M[5,1i],i=1. .10) ,seq{Mi6,1], i=
.10) ,seq(M([7,1],i=1..10),seq(M[8,1],i=1..10

)3),2),

for i from 1 by 1 to 8 do

Jmax[i] :=

for j from 2 by 1 to 10 do

if M[1i, Jmax[1]]< =M[1i,]J] then Jmaxf{i]:=j fi:
od:od:

kK:=(1,2,3,4,5,6,7,8,9,10] :dem:=[0,0,0,0,0,0,0
:0,0,07:

for 1 from 1 by 1 to 10 do

for 3 from 1 by 1 to 10 do

if Jmax([i]=K[j] then dem([j] :=dem[j]+]1 fi od od:
nho := l:m:=demf1l]:

for i from 1 by 1 to 10 do if (m<=dem{i])} then
m:=dem[i] :nho:=1 fi od;

, sigmab1:=ghben{nho]:sigmachl:=ghchay[nho]:sig
mab2:=ghben[nho—1]:sigmach2:=ghchay[nho—
1]:HBbrl:=Dran[nho]:HBbr2:=Dran[nho—1]:
TenvatlieuBRldachon:=Tenvlieu[nho];

TenvatlieuBR2dachon:=Tenvlieu[nho-1];
M=

[.35,.35,.22,.20, .32, .24, .13, .12, .40, .064]
[24,24,2.0,2.0,24,24,97,12,36,1.8]

[5.1,42,39,52,48,58,4.1,53,5.1,4.5]
(1.8,1.2,1.2,1.7,1.6,1.7,1.6,2.0, 1.8, 1.5}

[.87,.84,.73, .62, .62, .68, 44, 61,.30, 47

[25107, 26107, 24107, 25107, 25107, 25107, 24107, 2510’ 25107,
25107)

[.2210%,.2310°, 16105 1610°,.2310°%,.2310%,.3910%, .5610°%, .5110°
,-1310%)

[1.5,1.6,1.3,1.,1.1,.70, 1.2, .60, .44, .16]
TenvatlieuBRIdachon = "Thep 45X-toi cai thien(S<=100)"
TenvatlieuBR2dachon :="Thep 40X-toi cai thien(S<=60)"
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Sigma [Hlim] va sigma [Flim] Ia c4c ting sudt tiép xuc va udn cho phép
Umg véi s& chu ky od sé. Theo bang 6.2 [3]- T1:
> sigmaHliml:=2*HBbrl+70;sigmaFliml;:=1. 8*HBbrl;
sigmaHlim2:=2*HBbr2+70;sigmaFlim2:=1. 8*HBbr2;

sigmaHliml = 590
sigmaFliml == 468.0
sigmaHlim2 = 610
sigmakFlim2 = 486.0

m{H1] va m[F1] - Bic ciia dudng cong méi khi thir vé ti&p xcc va udh,
do HB{br]<350, tr91[3]nén:
mH:=6;mF:=6;

Céc hé s& an toan, theo bang 6.2 [3}- TI;
*> s8H:=1,1;s8F:=1.75;

KIFC]: H& s5 xét d8n anh hudng dit tai, do 13l trong hai phia va do
HB[J<350, tr91[3] nén : .
> KPCi=.7;

N[FO}- s& chu ky thay ddi img suit co s& khi thiy vé udn (véi tit ca cic
loai thép): '

NFOl:=4*10"6;NFO2:=NFO1;
c- $6 I4n an khdp trong mdt véng quay:
cbr1:=2;cbr2:=cbr1;
nbr1 s3 véng quay BR1, nbr2 s6 véng quay BR2
t[i] tdng s& gis lam vide & ché dé i.
nbrl:=n2;nbr2:=n3;t1: =12*Nam*ngay*ca*g/2;t2:=t1;
mH =6
mF =6
sH=1.1
sF =175
KFC =717
NFO! = 4000000
NFO? = 4000000
chrl =2

chr2 =2
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nbrl = 1500

nbr2 =150
t] =34560
t2 ;= 34560

Théng thudng chon Z[R].Z[V].K[XH]=1; YIR].Y[S].K[XF]=1 :_
> ZR:=1;2v:=1;KxH:=1;¥YR:=1;¥S:=1;KxF: —l,,‘
Thr1l:=80000;

ZR =1

LY

YR=1
YS§=1
CKxF =1
Thri —-80000
N[HOI: s8 chu ky thay déi img suat co s khi thir vé tiép xic (6.5)[3}:
> NHC1:=30* {HBbrl}"2.4;NHO2:=30* (HBbr2)"2.4;
NHOI =.1875 10®

NHO?2 = 2053 10®

N[HE] va N[FE]}- s& chu ky thay d&i img suat tuong duong:(6.8)-[3]:
> NHEl:=60*cbrl*nbrli*{1*tl1+.873*t2);
NFEl:=60*chbrl*nbrl*(1*tl+.8 " mF*t2);
NHEZ2 :=60*cbrZ2*nbr2*{1*t1+.873*t2) ;NFE2:=60*cb
r2*nbrz2* (1*t1+.8 "mEF*t2);

NHE1 = 9408 10'°

NFE! =.7854 10"
NHE2 = 9408 10°
NFE2 =.7854 10°

Kiém tra diéu kién va thay gia trj (néu cén):
> if NHE1>NHO1l then print ("Do NHE1>NHO1l nen
thay NHE1=NHO1") ;NHE1l:=NHO1l; KKLl:=1 else
print {"Khong can")} fi;
if NFE1>NFCl then print ("Do NFE1>NFO0Ol1 nen
thay NFE1=NFO1"):NFE1:=NFOl; KFL1l:=1 else
print ("Kheng can") fi;

200



if NHE2>NHOZ2Z then print ("Do NHE2>NHO2 nen
thay NHE2=NHO2");NHE2:=NHO2; KKL2:=1 else
print ("Khong can"} fi; '

if NFE2>NFO2 then print ("Do NFE2>NFC2 nen

thay NEEZ=NFO2");NFE2:=NFC2; KFL2:=1 else
print {"Khong can") fi;

"Do NHE1>NHOI1 nen thay NHE1=NHO1"
NHEI = .187510®
KKLI =1
"Do NFE1>NFQ1 nen thay NFE1=NFO1"
NFE] = 4000000
KFLI =1
"Do NHE2>NHO2 nen thay NHE2=NHO2"
NHE2 = 2053 10°
KKL2 =1
"Do NFE2>NFQO2 nen thay NEE2=NFQ2"
NFE2 = 4000000
KFL2 =1
Tinh fai K[HL] va K[FL): Hé s8 tudi tho: (6.3),(6.4) [3] :
> KHL1:=(NHOLl/NHE1) "~ (1/mH) ;KFL1:=
NFO1/NFE1l) ~ (1/mF} ;
KHLZ2 :=({NHO2/NHE2} " (1/mH) ; KFL2:=
NFO2/NFE2) * (1/mF) ;

KHLI =1.
KFL! =1
KHL2 =1.
KFL2 =1

Viy theo (6.1a) va {(6.1b) cac img suit cho phép tinh nhu sau:
> sigmaHcpl:=sigmaHliml*KHL1/sH;sigmaFcpi:
=sigmaFliml*KFC*KFL1/sF;

sigmaHcp2:=sigmaHlim2*KHL2/sH; sigmaFcp2:=sigm
aFlim2*KFC*KFL2/sF;

sigmaHcpl :=536.4
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sigmaFcpl = 187.2
sigmaHcp2 = 554.5
sigmaFcp2 :=194.4

Viy Umg suat tiép xiic cho phép la:
> sigmaHcp:=(sigmaHcpl+sigmaHcp2) /2;
sigmaHcp =5454
Kiém tra diéu kién d&i véi banh try nghiéng:
> if BR=nghieng then if

sigmaHcp<1.25*min (sigmaHepl, sigmaHep2) then

True else False fi;fi;
Theo (6.13)[3]- T1, img sudt tiép xdc cho phép khi qué tai:

sigmaHlmax:=2.8*sigmachl;sigmaH2max:=2.8*siqgm
ach2;

-

sigmaHImax = 1820.
sigmaH2max := 1960,

Theo (6.13)[3]- T1, ¥ng suat tiép xGe cho phép khi qu4 tai:
sigmaHlmax:=2.8*sigmach1;sigmaH2max:=2.8*sigm
ach2; '

sigmaHImax = 1820.
sigmaHZ2max = 1960,

Theo (6.14)[3]- T1, (mg suit udn cho phép khi qua tii ;

sigmaFlmax:=.8*sigmachl; sigmaF2max:=,8*sigmach?;
sigmaFiImax = 520.0

sigmaF2max = 560.0 _
Kla]-Hé s6 phu thudc vao vat lidu cha cip banh réng va loai ring, theo
bang 6.5 [3]-T1 (MPa*(1/3)) :
> if BR=thang then Ka:=49.5;Kd:=77 fi;
if BR=nghieng then Ka:=43;Kd:=67.5
fi;2mM:=274; '

Ka =495
Kd =77
ZM =274

psi[ba],psi[bd]-Hé s, theo bang 6.6 [3]- T1 :
> psiba:=.4;psibd:=.53*psiba* (u+l);
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psiba = 4
psibd =2.332

KlHbeta]- H3 s8 ké dén sy phian b& khéng déu tai trong trén chidu
rdng vanh réng khi tinh vé tiép xdc, theo bang 6.7 [3)-T1:
> Hbeta[3]:=spline([.2,.4,.6,.8,1,1.2,1.4,1.6],
[1.02,1405,1.07,1.12,1.15,1.2,1.24,1.28],psib
" d,linear): '
KHbeta[4]:=spline({.2,.4,.6,.8,1,1.2,1.4,1.6]
,[1.01,1.03,1.03,1.08,1.11,1.13,1.17,1.21];?5
ibd, linear):
KHbeta[5]:=spline([.2,.4,.6,.8,1,1.2,1.4,1.6]
',[1.01,1.02,1.03;1.05,1.07,1.1,1.13,1.16],psi
bd, linear) : ’
KHbeta[G]:=spline([.2,.4,.6,.8,1,1.2,1.4,1.6}
,[1.0,1.01,1.02,1.03,1.05,1.06,1.07,1.11],psi
bd, linear) : ‘
KHbeta{T]:=spline([.2,.4,.6,.8,1,1.2,1.4,1.6]
,[l.q,1.01,1.02,1.02,1.03,1.04,1.05,1.06],psi
bd, linear): '
KFbeta[B]:=spline([.2,.4,.6,.8,1,1.2,1.4,1.6]
,[1.05,1.11,1.17,1.24,1.32,1.41,1.5,1.6},psib
d, linear):
KFbeta[4]:=spline([.2,.4,.6,.8,
,[1.03,1.06,1.12,1.17,1.23,1.3,
bd, linear) ;
KFbeta[S}:=Spline{[.2,.4,.6,.8,1,1.2,1.4,1.6]
,[1.02,1.05,1.08;1.12,1.16,1.22,1.28,1.3?],ps
ibd, linear):
KFbeta[61:=spline([.2,.4,.6,.8,1,1.2,1.4,1.6]
,[1.01,1.03,1.05,1.07,1.1,1.14,1.19,1.26],psi
bd, linear):
KFbeta[?]:=spline([.2,.4,.6,.8,1,1.2,1.4,1.6]
,{1.0,1.01,1.02,1.03,1.05,1.08,1.12,1.15],psi
bd, linear): _
>KHbeta:=KHbeta[sodo];KFbeta:=KFbeta[sodo];
Tinh khoang cach truc sd bd theo {6.15a)[3] :

> ast:=Ka*(u+1)*(Tbrl*KHbeta/(sigmchp“Z*u*psiba))
~(1/3);

awsh :=221.4 KHbeta
Khodng cach truc tiéu chuan :

1,1.2,1.4,1.6)
1.38,1.45],psi

(153}
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> Kectte:=Vector({40,50,63,80,100,125,160,200,
250, 315,400]):

Thd tuc lyra chon khoang cach truc tidu chuin:
> for i from 1 by 1 to 10 do
if (awsb=Kcttec[i])} then aw: ~Kcttc[11 fi;if
(awsb>Kctte[i])and {awsb<({Kcttc[il+Kcttc[1+1])
/2) then aw:=Kcttec{i] fi;if
(awsb>= (Kcttc[i]+Kcttc[i+1]) /2)and{awsb<Kcttc
[i+1]} then aw:=Kcttc[i+l] fi od;aw:=aw;
aw = aw

Xac dinh modul sa bd theo (6.17):
> msbh:=.02*aw;
msh = .02 aw

Modul tidu chuin :
> Mdtc:=[1.25,1.5,2,2.5,3,4,5,6,8,10,12];

Mdic =[1.25,15,2,2.5,3,4,5,6,8, 10, 12]

Thi tuc lua chon khoang céch truc tidéu chuén:
> for i from 1 by 1 to 10 do
if (msb=Mdtc[i]) then m:=Mdtc[i] fi:
if (msb>Mdtc[i])and(msb< {(Mdtc[i]+Mdtc[i+1]}/2)
then m:=Mdtc(i] £fi:;
if (msby>=(Mdtcli}+Mdtc[i+1])/2)and {msb<Kcttc[i+1]}
then m:=Mdtc(i+1l] fi od;m:=m;
m:=3

Xac dinh s6 ring cua cac banh ring theo (6.31) [3]-Tl : _
> zl:=round{2*aw*cos (beta)/{m* {u+l))):
zZ2:=u*zl;zt:=z1+z2;

Tinh lai géc nghiéng beta (6.32) :
TT:=m*zt/{2*aw) :if TT>1 then TT:=1/TT
fi:betatt:=evalf({arccos( TT));

2
1 =
z round(33 ]
z2 =10 round] — 2
33

2
=11
zt =1 round(33 ]
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. 1
betatt = arccos(16.50 round( 2?:)6 aw) }

Kiém tra géc beta: 8 d¢ <beta<20 dé théa man:
> betal:=evalf(beta*180/Pi, 4):
if BR=nghieng then if (betal>8)and (betal<20)
then True else False fi;
betal, "do"; fi;

X&c dinh cac hé sd dich chinh néu z1<30:
> if z1<30 then y:=aw/m-
-S*zt;ky:=1000*y/zt;kx:=spline([1,2, 3, 4,5,6,7
,8,9,10,11,12,13,14,15,16,17,18,19, 20, 21,22,2
3 24,25,26,27,28,29,30,31,32,33, 34,35, 36, 37,3
8,39,40,41,42,43,44,45,46,47,48,49,50], [0.008
»0.032,0.063,0.114,0.178,0.243,0.318,0. 41,0.5
1 0.622,0.74,0.87,1.0,1.145,1.295,1.45,1. 622,
1.792,1.985,2.160,2.340,2.530,2.742,2.940,3.1
55,3.380,3.605,3.835,4.065,4.290,4.54,4. 785,5
-03,5.28,5.52,5.79,6.05,6.315,6.585, 6. 86,7.14
0,7.42,7.7,8.0,8.29,8.59,8.885,9.175,9. 460,9.
7657, ky,llnear) deltay:=kx*zt/1000;
Xt:i=y+deltay;x1l:=,5*% (xt-(z2-
z1l)*y/zt) ; x22:=xt-
x1l;alphatw: =evalf (arccos (zt*m*cos {alpha) / (2*
aw)),3) elif z1>30 then x1:=0;x2:=x1;
deltay:=0 elif z1>30 then print ("Khong can
dich chinh")fi;

Xac dinh Ial céc hé sd dich chinh sao cho thoé maén diéu kién (-0.5<= x
<=0.8)détra bang (6. 18T[l]) xac dinh hé sd dang ridng:
> xi=[-.5,-.3,-.1,0,.1,.3,.5, .8]:
for i from 1 by 1 ﬁo 8 do _
if (x11=x[1i]) then xl:=x[i] fi;
if (x1i>x[i])and{x11<(x[i)}+x{i+1])/2) then
xl:=x{i] fi;
if (x11>—(x[1]+x[1+1])/2)and(x11<x[1+1]) then
X1:=x[i+1) fi;
if (x22=x[1i]) then x2:=x[i] fi;
if (x22>x[i])and (x22<(x[1]+x[i+1])/2) then
x2:=x{i] fi;
if (x22>=(x[i]+x[i+1])/2)and(x22<x[i+l]) then
X2:=x[1i+1] fi od;
if x11<-.5 then x1l:=-.5 £i;
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if x22<=.5 then x2:=-.5 fi;
if x11i>.8 then x1:=.8 fi:
if x22>.8 then %2:=.8 fi:

Xdc dinh cac thong s8 hinh hoc ciia bé truyén (Bang 6.11 T[I]) :

- 206

> if BR=thang then print ("CAC THONG SO HINH HOC

CUA BO TRUYEN BANH RANG TRU RANG THANG
:")elif BR=nghieng then print ("CAC THONG SO
HINH HOC CUA BO TRUYEN BANH RANG TRU RANG
NGHIENG :") fi;"Khoang cach truc tieu chuan";
atc:=aw;"Duong kinh wvong chia

BR1";dl:=evalf (m*z1l/cos{beta));"Duong kinh
vong chia .
BR2";d2:=evalf (m*z2/cos (beta));"Duong kinh
vong lan BR1";dwl:=evalf (2*aw/ (u+l});"Duong
kinh vong lan BR2";dw2:=dwl*u;"Duong kinh
vong dinh BR1";dal:=dl+2* (1+x1-
deltay) *m; "Duong kinh vong dinh
BR2";da2:=d2+2* (1+x2-deltay) *m; "Duong kinh
vong day BR1";dfl:=dl1-(2.5-2*x1}*m; "Duong
kinh vong day BR2";df2:=d2-(2.5-

2*x2)*m; "Duong kinh vong co so
BR1":dbl:=evalf {dl*cos (alpha),3);"Duong kinh
vong cC SO
BR2";db2:=evalf {(d2*cos (alpha), 3} ;"Goc profin
rang";alpha(t] :=evalf((arctan(tan(alpha}/cos{
beta}))*180) /Pi, 4),"do";"Goc an

- khop";alpha[tw] :=evalf (alphatw*180/Pi), "do";"

He so dich chinh BR1";x1l:=x1;"He so dich
chinh BR2";x2:=x2;

"CAC THONG SO HINH HOC CUA BO TRUYEN BANH RANG TRU

RANG THANG :"
"Khoang cach truc tieu chuan"
atc .= aw
"Duong kinh vong chia BRI"
dl = 3. round(.06061 aw)
"Duong kinh vong chia BR2"
d2 1= 30. round(.06061 aw )
"Duong kinh vong lan BR1"



dw1:=.1818aw_
"Duong kinh vong lan BR2"
dw2 = 1818 gw
"Duong kinh vong dinh BR1"
dal :=3. round(.06061 aw )+6+6x] -6 deltay
"Duong kinh vong dinh BR2" :
da2 := 30. round(.06061 aw)+6+6x2-6 deltay
"Dliong kinh vong day BR1"
dfl =3. round(.06061 aw )—=754+6x]
" "Duong kinh vong day BR2"

af2 :=30. round(.06061 gw )=75+6x2
"Duong kinh vong co so BR1"
db! = 2.82 round(.0606 aw )
"Duong kinh vong ¢o so BR2"
db2 = 28.2 round(.0606 aw)
"Goc profin rang"
o, =20, "do"
"Goc an khop"
o, =5729 alphatw, "do"
“He so dich chinh BR1"
xl =x]
"He so dich chinh BR2"
x2:=x2

Kiém nghiém réng vé do bén tiép xuic:

Géc nghiéng clia riing trén hinh tru co sd (6.35) [43), T1 :

> alpha:=evalf(20*Pi/180);

> alphat:=evalf {arctan{{tan (alpha) /cos {(beta))) 4} ;

alphatw:=evalf(alphatw);betab:=evalf(arctan(c
Os{alphat*tan(beta))));

o :=,3491
alphat = 3491

alphatw := alphatw
betab := 7854
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Hé s triung khép ngang, theo (6.38b)[3)- T1:
> epsilonalpha:=evalf ({1.88-
3.2*(1/21+1/22)) *cos (beta) ) ;
3.520
round( .06061 aw )
~ Hé sb ké dén hinh dang bé mit tiép xdc (6.34)[3)- T1:
> ZH:=evalf ( (2*cos (betab)/sin(2*alphatw) )}~ (1/2));

i
ZH = “89\/ sin( 2. alphatw )

bfw]- Chiéu réng vanh riing:
> bw:=psiba*aw;

| epsilonalpha = 1.88 —

bw = 4 gw

Hé sd trang khép doc (6.37)[3)- T1:
>epsilonbeta:=evalf (bw*sin(beta)/ (m*Pi));
epsilonbeta = 0.
Hé s6 ké dén sy tring khép clia ring :
> Zepsilon:=piecewise (epsilonbeta=0,sqrt({4-

epsilonalpha) /3),epsilonbeta<l, sqrt { (4-
epsilonalpha)* (1~ -
ep51lonbeta)/3+epSLlonbeta/eps1lonalpha) epsi’
lonbeta>=1, sqrt (1/epsilonalpha));

; 1
Zepsilon == \/ 7063 + LI73

round(.06061 aw )
Van téc vang (m/s), theo(6.40)-[3]- T1 :

> vl:=evalf {dwl*nbrl*Pi/ (60000));
if BR=thang then
if vl<=2 then ccx:=9 fi;
if (vli<=6)and(vl>2)then ccx:=8 fi;
if (vi<=l0)and(v1>»6)then ccx:=T7 fi;
- if (vl<=1l5)and(v1>10)then ccx:=6 fi;fi;
if BR=nghieng then
if vl<=4 then ccx:=9 fi; -
if(vl<=1l0}and(vl>4)then ccx:=8 fi;
if {(vi<=15)and(vl1>10)then ccx:=7 £fi;
if (v1<=30)and(v1l>15)then ccx:=6 fi;fi;

vl =.01428 aw
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~Hé s8 phan bé tai trong khéng déu :
> KHalpha[G]:=spline([2.5,5,10,15,20,25],[1.01,

1.02,1.03,1.04,1.05,1.06],vl,linear):
KFalpha[G]:=spline([2.5,5,10,15,20,25],[1.05,
1.07,1.1,1.13,1.1?,1.2],vl,linear):
KHalpha{?]:=Spline([2.5,5,10,15,20],[1.03,1.0
5,1.07,1.09,1.12]1,v1, linear) :
KFalpha[?]:=spline([2.5,5,10,15,20],[1.12,1.1
6,1.22,1.25,1.35},vl,linear):
KHalpha[B]:=spline([2.5,5,10,15],[1.05,1.09,1
-13,1.171,v1, linear) :
KFalpha[S}:=spline([2.5,5,10,15],[1.22,1.27,1
.37,1.45],v1, linear):
KHalpha[9]:=spline([2.5,5],[1.13,1.16],v1,lin'
ear) :
KFalpha[9]:=spline([2.5,5],[1.3?,1.40],v1,lin
ear) :

> KHalpha:=KHalpha[ccx];KFalpha::KFalpha[ccx];
K[Hv]- H§ s8 ké dén tai trong ddng xudt hién trong viing n khép, tra
bang P2.3 Phy lyc [3]- T1 _
> if BR=thang then deltaH:=0.006;deltaF:=0.016 fi;
if BR=nghieng then
deltaH:=0.002;deltaF:=0.006 fi;
if m<=3.55 then
g0[6]:=38;g0[7]:=4?;g0[8]:=56;g0[9]:=73 fi:
if (m>3.55)and(m<=10) then
g0[6]:=42;g0[7}:=53;g0[8]:=61;g0[9]:=82 fi:
if (m>10) then
g0[6]:=48;g0[7]:=64;g0{8]:=?3;g0[9}:=100 fi:
go:=g0[ccx];vH:=evalf(deltaH*go*vl*sqrt(aw/u));
KHv:=1+vabw*dwl/(2*Tbr1*KHbeta*KHalpha):

deltaH = .006
deltaF = 016
g0 =80,

vH = 00002709 g0__ aw'*”

1232107 g0 aw'™

KHv = |
T T KHbeta KHalpha
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Theo (6.33) [3]- T1 img sudt tiép xGc xuat hién trén mit riing:
> KH:=KHbeta*KHalpha*KHv;sigmaH:=evalf
ZM*ZH*Zepsilon* (2*Tbri*KH* {u+l) / (bw*u* {dwl) *2
Yy (1/2));

123210 g0 aw'™ }

KH = KHbeta KHalpha [1 + KHbeta KHalpha

1.173
. — 7
sigmaH :=.1189 10 \/ sin(2. alphafw) \/7 63+ round(.06061 aw )

123210%g0__aw' ™
KHbeta KHaIpha I+ KHbeta Kilalpha

3

Kiém tra dé bén tiép xac: |
if sigmaH(sigmchp then True else False fi;
Kiém tra dd bén udn dé dam bao dd bén udn cho ring, ing sudt udn
sinh ra tai chan rang khong dugc vugt qua mot gia trj cho phép, theo
(6.43) va (6.44) [3]-T\:
Y[epsilon]-Hé s6 ké dén su tring khép cla ring:
Y[betal-Hé s6 k& dén dd nghiéng clia ring:
> Yepstlon:=1/epsilonalpha;Ybeta:=evalf(1l-
beta/140);
1
3.520
round(.06061 aw )

Yepsilon .=

1.88 -

Ybeta = 1.

Y{F1] va Y[F2]- Hé s6 dang riing, tra bang 6.18 [3})- ™.
Céc sd ring tuong duong la:
> zvl: ~evalf(zl/(cos(beta))“3) zv2:i=evalf
(z2/ (cos (beta))"3);

zvl = round(.06061 aw )

zv2 = 10. round(.06061 aw )

Thi tuc hya chon hé so dang ring Y[F]:
> YF[0.8] :=spline([12,14,16,17,20,22,25,30,40,50,
60,80,100}1,1[2.97,3.02,3.05,3.07,3.11,3.13,3.1
7,3.22,3.2%,3.33,3.37,3.43,3.47},2vl, linear):
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YF[O.?]:=spline([12,14,16,1?,20,22,25,30,40,50,60,8
O,lOO],[3.12,3.13,3.15,3.16,3.19,3.21,3.24,3.28,3.3
3,3.38,3.41,3.45,3.49],zvl,linear):
YF[O.S]:=spline([12,14,16,17,20,22,25,30,40,50,60,8
0,100],[3.46,3.42,3.4,3.4,3.39,3.39,3.39,3.4,3.42,3
.44,3.47,3.5,3.52],zv1,linear) :
YF[0.3]:=spline([12,14,16,1?,20,22,25,30,40,50,60,8
0,100],[3.89,3.78,3.?2,3.67,3.61,3.59,3.5?,3.54,3.5
3,3.52,3.53,3.54,3.55],zvl,linear):
YF[O.l]:=spline([17,20,22,25,30,40,50,60,80,100],[4
.03,3.89,3.82,3.??,3.?,3.63,3.6,3.59,3.58,3.58],zvl
slinear):
YF[O]:=spline([17,20,22,25,30,40,50,60,80,100,150],
[4.26,4.08,4,3.9,3.8,3.7,3.65,3.62,3.61,3.6,3.6],zv
l,linear}:

YF[-0.1]:=
spline([20,22,25,30,40,50,60,80,100,150],[4.28,4.2,
4.05,3.9,3.77,3.7,3.67,3.62,3.61,3.63],zvl,linear):
YE[-0.3]:=
spline{[25,30,40,50,60,80,100,150},[4.28,4.14,3.92,
3.81,3.74,3.68,3.65,3.63],zvl,linear): ‘
YF[-0.5]:=
spline([40,50,60,80,100,150],[4.13,3.96,3.84,3;73,3
.68,3.63),zvl, linear):
YF[O.S]:=spline([12,14,16,17,20,22,25,30,40,50,60,8
0,100],[2.97,3.02,3.05,3.07,3.11,3.13,3.17,3.22,3.2
9,3.33,3.3?,3.43,3.47],2v2,linear):
YF{O.?]:=spline([12,14,16,1?,20,22,25,30,40,50,60,8
0,100],[3.12,3.13,3.15,3.16,3.19,3.21,3.24,3.28,3.3
3,3.38,3.41,3.45,3.49],zv2, linear):
YF[O.S]:=spline{[12,14,16,17,20,22,25,30,40,50,60,8
0,100],[3.46,3.42,3.4,3.4,3.39,3.39,3.39,3.4,3.42,3
.44,3.47,3.5,3.52],zv2,linear):
YF[O.B]:=spline([12,14,16,17,20,22,25,30,40,50,60,8
0,100],[3.89,3.?8,3.72,3.67,3.61,3.59,3.57,3.54,3.5
3,3.52,3.53,3.54,3.55],zv2,linear):
YF[O.l]:=spline([1?,20,22,25,30,40,50,60,80,100],[4
.03,3.89,3.82,3.77,3.7,3.63,3.6,3.59,3.58,3.58},zv2
(linear):
YF[O]:=spline([1?,2@,22,25,30,40,50,60,80,100,150],-
[4.26,4.08,4,3.9,3.8,3.7,3;65,3.62,3.61,3.6,3.6],zv
2,1linear):
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YE[-0.1]:=
spline([20,22,25,30,40,50,60,80,100,150],(4.28,4.2,
4.05,3.9,3.77,3.7,3.67,3.62,3.61,3.63),2zv2,1linear):
YF[-0.31:=
spline([25,30,40,50,60,80,100,150]},[4.28,4.14,3.92,
3.81,3.74,3.68,3.65,3.63),zv2,linear):
YF[-0.59]:=
spline ([40,50,60,80,100,150],[4.13,3.96,3.84,3.73,3.6
8,3.63),2zv2,linear):

> YF1:=YF[x1];YF2:=YF[x2];

YFI :=YF,,
YF2:=YF,,

K[Fv]- H& s6 k& dén t3i trong ddng xuat hién trong ving an khép khi
tinh vé udn, theo (6.46) [3]- T1
> yFP:=evalf{deltaF*go*vl*sqrt (aw/u)}:;
> KFv:=evalf (1+vE*bw*dwl/ {2*Tbrl*Krbeta*
KFalpha));

vF = 00007225 g0__aw'""

3284100 g0 aw'’™

KFv =1+ £
Y KFbeta KFalpha
K[F]- Hé s& tai trong khi tinh vé uén :
> KF:=KFbeta*KFalpha*KFv;

328410%9g0__aw' "
KF = KFbeta KFalpha | 1.+

KFbeta KFalpha
> sigmaFl:=2*Tbrl*KF*Yepsilon*Ybeta*YF1l/
(bw*dwl*m); sigmaF2:=sigmaFl*YF2/YF1l;

3284 10°g0__aw'™ 1

KFbeta KFalpha {l. + KFbeta KFalpha
sigmakFl = 733400. -

| 58 3.520 )
( ' round(.06061 aw ) a

YF

xi

YF

3284100 _aw'™ ]
x2

KFbeta KFalpha

3.520 )
("88 ™ round( 06061 aw ) ]‘"‘"

KFbeta KFalpha [1. +
sigmaF2 =733400.
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Kiém tra cac img suat udn & ca hai banh réang déu nho han ing suit
uén cho phép :

if (sigmaFl-sigmaFcpl<0)and (sigmaF2-
sigmaFcp2<0) then True else False fi;

Kiém nghiém qua tai :
Theo (6.48)-[3]: img suat tiép xic cuc dai:
> Kqt:=1.4;sigmaHmax:=sigmaH=* (Kqt)*{(1/2);
Theo (6.49)-[3]: img suét udn cuc dai:
> sigmaFmaxl:=evalf (sigmaFl*Kqgt) ;sigmaFmax2:=
evalf (sigmaF2+*Kqt) ;
Kgt =14

1.173

1
i =.14 7 .
sigmaHmayx :=.1407 10 ’\/ sin(2. alphatw ) \/ 7063+ round(.06061 gw )

123210% g0 aw'™
KHbeta KHalpha | 1. + KHbeta KHalpha

0W3

328410"°g0__aw'™
¥, xf

KFbeta KFafpha (1. + KFbeta KFalpha

. — .
sigmaFmaxl = .1027 10 - 7520 i :
' round(.06061 aw ) aw
h { = m'mgowxawﬂm]
KFbeta KFalpha | 1. +
Fb KF s X2
sigmaFmax2 = .1027 107 KFbeta KFalpha

3.520 ;
[1'88 " round(.06061 aw) ]aw

Kiém tra cac img sudt tiép xtc va udn qua t3i nhé hon céc img sust
cho phép,
> if (sigmaHmax< min(sigmaHlmax, sigmaH2max) )and
(sigmaFmaxl<sigmaFlmax)and
(sigmaFmax2<sigmaF2max)then True else False fi;

Ftl :==3520.
Fri =1281.
Fal =1281.
Ft2 =3520,
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Fr2 :=1281.
Fa2 = 1281.
Xac dinh cac lyc tac dyng $én cac banh ring khi lam viéc:
> if (BR=nghieng) then
Lyc tiép tuyén BR1:
> Ftl:=2*Tbrl/dwl;
Lvwc huéng kinh BR1: :
> Frl:=evalf (Ftl*tan{alpha)/cos{beta*Pi/180),4);
Lye chiéu truc BR1:
> Fal:=evalf ((Ftl*tan(alpha)),4);
Lyc tiép tuyén BR2:
> Ft2:=Ftl;
Lyc huéng kinh BR2:
> Fr2:=Frl;
Luc chiéu truc BR2 :
> Fa2:=Fal fi;
if BR=thang then
Lyc tiép tuyén BR1:
> Ftl:=2*Tbrl/dwl;
Luc hudng kinh BR1: :
> Frl:=evalf(Ftl*tan{alpha)/cos(beta*Pi/180),4);
Luc chiéu truc BR1:
> Fal:=0;
Lyc tiép tuyén BR2:
> Ft2:=Ft1;
Luec hudng kinh BR2:
> Fr2:=Frl;

Lyc chiéu truc BR2 :
> Fa2:=Fal fi;

I\
Ft1 :=880000.—
aw

1
Fril =320300.—
aw
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Fal =0

Fr2 = 880000.~L
aw

Fr2 :=320300. L
aw

Fa2 =90
> iyc nay diing dé tinh toan truc sau nay.

4. CHUOGNG TRINH TU PONG HOA TINH TOAN BO TRUYEN
| BANH RANG CON
> restart; Digits:=3:
$6 ngay trong thang:
> ngay:=30:
" Van téc bing tai (m/s):
> V:=1.05:
$8 ca trong ngay:
> car=2:
Budng kinh tay quay (mm):
> d:=300:
§6 gio 1 ca:
> g:=8:
$8 nim sir dung:
> Nam:=12:
Ty s& truyén va mdmen xoén tryc chi déng:
=5;Tbhrl:=6000;
u:=>5
Thrl = 6000
So d6 phan bd tai trong :
» sodo:=1:10ai0:=bi:
$6 vong quay BR1, BR2 :

> n2:=1500;n3: ﬂn2/u;

Loai banh riang: BR con ring théng, BR cén réng nghiéng hojc BR
€on riing cung tron:

> BR:=nghieng;
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Chen trudc goc nghiéng B =15 d6 goc 3n khép « =20
> if BR=nghieng then beta:=30 elif BR=thang
then beta:=0 elif BR=cungtron then beta:=35
fi;alpha:=20;
n2 :=1500
n3 =300
BR = nghieng
B =30
o =20

Cac chi tiéu Co tinh cta vit lidu ché& tao banh ring :
> Tenvlieu:=["Thep 40-teci cai thien”, "Thep 45-
thuong heca","Thep 45-toi cai
thien (8<=100)","Thep 45-toi cai
thien (5<=60})", "Thep 50-thuong hoa","Thep 50-
toi cai thien™,"Thep 40X-toi cail
"thien(8<=100)","Thep 40X-toi cai
thien(S<=60}", "Thep 45X-toi cai
thien(8<=100)","Thep 45X-toil cai
thien(100<S<=300}"]:
Dran:=[200,190,220,250,210,240, 245,270
,260,235]:
ghbkeo:=[40,45,40,45,40,55,28,35,38,40] =
kilrieng:=(8.5,8.2,8.65,8.5,8.4,8.4,8.8,8.54,8
.4,8.5]:
ghtle:={20,20,17,17,20,20,8.5,10,30,15]):
ghbxoan:=[20,18,16,12,12,13.5,7.5,12,4.1,8]:
ghbuon:=[58, 30, 35,55,50,52,55,70,60,46] :
ddphuy:={10,11,12,10,8,7,9,6,4,4.5}:
ghmei:=0.5*ghbkeo+.4*ghbuon:
dgia:=(6.75,7,9,10,7.5,10,7.5,10,9,27.5]:
ghchay:=[400,340,450,580,350,530,550,700,650,
5007: :
ghben:=[700, 600,750,850, 640,850,950,850, 7500,
7007 :
modullE:=2.1e7:
Xay dung cac ham muc tiéu :
> for i from 1 by 1 to 10 do
" Renhat[i]:=evalf(ghtle(i}/(klrieng[i]*dgiali]}):
Nnhat [i] :=evalf (ghtle[i]/klrieng[i]):
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Dbmtnhat[i]:=evalf(ghmoi[i]/klrieng[i]):

Dbtutnhat[i]:=evalf(ghbuon[i1“(2/3)/klrieng[i]):

Dbtxtnhat[i]:=evalf(ghbxoan[i]“(2/3)/klrieng[

il):

Decrtnhat[i]):=evalf (modullE/klrieng{i]):

Dvdrtnhat[i]:=evalf(ghtle[i]"2/ (modullE*klrie

ngl[i])):

Knltvntnhat{i] :=evalf (ddphuy[i]/dgia{i]) :od:

Thi tuc chon vat lidu t3i wu ;

' > for 1 from 1 by 1 to 10 do
M[l,i]:=Renhat[i]:M[Z,i]:=Nnhat[i]:M[3,i]:=Db
mtnhat [i]:M[4,1i] :=Dbtutnhat [1]:M[5, i] :=Dbtxtn
hat[i]:ME6,i]:=Dcrtnhat[i]:M[?,i]:zDvdrtnhat[
i]:M[8,1i]:=Knltvntnhat {i]:od:
M:=evalf(matrix(8,10,[seq(M[l,i],i=1..10),seq
(M[2,i],i=l..10),seq(M[3,i],i=1..lO),seq(M[4,
i},i=l..10),seq(M[S,i],i=1..10),seq(M[6,i],i=
l..10),seq(M[7,i],i=1..lO),seq(M[B,i],i=1..lO
11).2);
for i from 1 by 1 to 8 do
Jmax[i]:=1:
for 3 from 2 by 1 to 10 do
if M{i,Jmax[i]]<=M[i,j] then Jmax[i]:=] fi:
od:od:
K:=[1,2,3,4,5,6,7,8,9,10]:dem:=[0,0,0,0,0,0,0
,0,0,0):
for i from 1 by 1 to 10 do
for j from 1 by 1 to 10 do
if Jmax[i}=K[j] then dem[j]:=dem[j]1+1 fi od od:
nho := l:m:=dem[1):
for i from 1 by 1 to 10 do if (m<=dem[i]) then
m:=dem([i] :nho:=i fi od;
sigmab1:=ghben[nho]:sigmachl:=ghchay[nho]:sig
mab2:=ghben[nho—l]:sigmach2:=ghchay[nho—
1]:HBbr1:=Dran[nho]:HBbr2:=Dran[nho—1]:
TenvatlieuBRldachon:=Tenvlieu[nho];
TenvatlieuBR2dachon:=Tenvlieu[nho-1];

M=
L35,.35,.22,.20,.32,.24,.13,.12,.40,.064]
[24,24,10,20,14,24,97,L2,36,13]
[il,42,39,52,48,58,41,53,5J,45]
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[1.8,12,12,1.7,16,16,1.6,20,18,1.5]

[.87,.84,.74, .62,.62, .68, .44, .61,.30, .47]

(25107, .26 107, .24 107, .25 107, 25107, 25 107, 24 107, .25 107, 25 107,

25107) _
[.2210%,.2310%, .16 107, .16 10, .23 10%, 23 10, 39 10, .56 10, .51 107
.13 107]
[t.5,16,13,1.,1.1,.70,1.2,.60, .44, .16]

TenvatlieuBR1dachon :="Thep 45X-toi cai thien(S<=100)"
TenvatlieuBR2dachon := "Thep 40X-toi cai thien(S<=60)"
Sigma[Hlim] va sigma[Flim] l1a cic img suat tiép xuc va uén cho phép
g vdi s6 chu ky ¢o sd. Theo bang 6.2 [43], Tap1:
"> sigmaHliml:=2*HBbrl+70;sigmaFliml:=1.8*HBbrl;
sigmaHlim2:=2*HBbr2+70;sigmaFlim2:=1.8*HBbx2;
sigmaHliml = 590

sigmaFliml = 468,
sigmaHlim2 =610
sigmaFlim2 = 486.

m[H1] va m[F1] -Bac clia dudng cong mdi khi thir vé tiép xiic va udn,
do HB[br]>350 , [43], Tap1 trang91, nén :
mH:=6;mF:=6;
Cac hé sd an toan, theo bang 6.2[43], Tap1;
> sH:=1.1;sF:=1.79%;
K[FC]: Hé so xét dén anh hudng dit tai, do tai trong hai phia va do
HB[]<350, tr91[3] nén :
> KFC:=.7;
N[FO)- s& chu ky thay ddi img suiit co s& khi thir v& udn (vai tat ci
cac loai thép):
NEQl:=4*10"6;NF02:=NFO1;
c- S4 18n 4n khép trong mét vong quay:
cbrl:=2;cbr2:=cbrl;
nbrt s& véng quay BR1, nbr2 s& vong quay BR2
t[i] tdng s& gid 1am viéc & ch& dd i.
nbrl:=n2;nbr2:=n3;tl:=12*Nam*ngay*ca*qg/2;t2:=t1;
mH =6

mF =6
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sH=1.1
- sF =175
KFC =7
NFO! = 4000000
NFO2 = 4000000

cbrl =2
cbr2 =2
nbri :=1500
nbr2 =300
t] ==34560
12 := 34560

Thong thudng chon Z[R].Z[V].K[XH]=1; Y[R].Y[S]L.K[XF}=1 :
> ZR:=1;Z2v:=1;KxH:=1;YR:=1;YS:=1;KxF:=1;

ZR =1
Zvi=1
KxH =1
YR =1
Y§:=1
KxF =1

N[HO): s& chu ky thay ddi img sudt co sé khi thir vé tiép xiic (6.5),[43],
Tap1: :

> NHO1:=30* (HRbrl) ~2.4;NHO2:=30* (HBbr2)"2.4;
NHO! =.188 108 '

NHO2 = 205 10%
N[HE] va N[FE]- s& chu ky thay déi img suat twong dirong:(6.8)- [43),
Tap1:
> NHEl:=60*cbrl*nbrl* (1*t1+.843*t2);NFE1l:
=60*cbrl*nbrl* (1*tl+.8 "mF*t2);
NHEZ2:=60*cbr2*nbr2* (1*t1+.8"3*t2) ;NFE2:=60%*cb
r2*nbr2* {1*t1+.8°mF*t2) ;
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.

942 10"
NFE! :=.786 10'°
NHE2 = 188 10'°

NFE2 = 157 10'°
Kiém tra diéu kién va thay gia tri (néu cin):
> if NHE1>NHO1l then print("Do NHE1>NHO1l nen

thay NHE1=NHCL1");NHE1:=NHOl; KKLl:=1 else
print ("Khong can") fi;
if NFE1>NFOl1 then print{"Do NFE1>NFO1l nen

thay NFE1=NFO1"™);NFE1:=NFQOl; KFL1:=1 else
print ("Khong can") fi; _
if NHE2>NHO2 then print("Do NHE2>NHO2 nen

thay NHE2=NHQ2") ;NHE2:=NHO2; KKL2:=1 else
print ("Khong can")} fi;
if NFE2>NF02 then print("Do NFE2>NF0O2 nen

thay NEEZ2=NFO2"};NFE2:=NF02; KFL2 =1 else
print ("Khong can") fi;

"Do NHE1>NHO1 nen thay NHE1=NHO1"
NHEI :=.188 108

KKLI =1

"Do NFE1>NFO1 nen thay NFE1=NFO1"
NFEI =4000000

KFLI =1

"Do NHE2>NHO?2 nen thay NHE2=NHO2"
NHE2 =205 10%

KKL2 :=1

"Do NFE2>NFO2 nen thay NEE2=NFO2"
NFE2 = 4000000

KFL2 =1
Tinh lai K[HL] va K[FL]: Hé s8 tudi tho: (6.3),(6.4) [43], Tap1:

> KHL1:=(NH01/NHE1)“(1/mH);KFL1:=(NF01/NFE1)
*{1/mF) ; KHL2:= (NHO2/NHE2) ~ (1/mH) ; KFL2 : = (NFO2/
NFE2) "~ (1/mF) ;

NHEI
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KHLI =1,

KFLI =1
KHL? =1,
KFL2 =1

Vay theo (6.1a) va (6.1b) cac img suit cho phép tinh nhu sau:
> sigmaHcpl:=sigmaHliml*KHL1/sH; sigmaFcpl:
=sigmaFliml*KFC*KFL1/sF;

sigmaHcp2:=sigmaHlim2*KHL2/sH;sigmaFcp2:=sigm
aFlim2*KFC*KFL2/sF;

sigmaHcpl = 536.

sigmalcpl = 187.

sigmafcp2 =555,

sigmaFep2 = 194.

Vay img suat tiép xac cho phép la:
> sigmaHcp:=(sigmaHcpl+sigmaHep2) /2;

sigmaHcp = 546.

Theo (6.13)[43], Tap1 (ing suat ti€p xdc cho phép khi qua tai:

sigmaHlmax:=2.8*sigmachl;sigmaH2max:=2.8*sigmn
ach2;

sigmaHImax = 1820.
sigmaH2max = 1960,

Theo (6.14)[43], Tap 1, ing suat udn cho phép khi qua tai :
sigmaFlmax:=.8*sigmachl;sigmaF2max:=.8%sigmach?2;

sigmaFImax = 520.

sigmaF2max = 560,
Tiéu chuin hoa ty s truydn dé tra sd ring tiéu chudn :
> if (u>=1}and{u<l.5)then ut:=1 fi;
if {(u>=1l.5)and(u<2.75)then ut:=2 fi;
if (u>=2.75)and(u<3.5)then ut:=3.15 fi;
1f (u>=3.5)and{(u<4.5)then ut:=4 fi;
if (u>=4.5)and{u<=6)then ut:=6 fi;
if (u>6)then ut:=6 fi;

ut =6
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K[R]: Hé s6 anh hudng cia vat liéu
> KR:=.5*Kd:
Thi tuc tra hé s6 K[d] :
> if BR=thang then Kd:=100
elif BR=nghieng then XKd:=87
elif BR=cungtron then Kd:=83.5 fi;
IM:=274;
K[be]: Hé s chiéu rdng vanh ring :
> Kbe:=.25;Tyso:=Kbe*u/ (2-Kbe) ;

Kd =87
ZM =274
Kbe == .25
Tyso :=.714

Thul tuc tra hé s& phan b6 tai trong khong déu K[Hbeta] bang (6.21),
[43], Tap 1:
> if sodo=1 then

if loaiO=bi then
if (BR=thang)or (BR=nghieng) then
KHbeta:=spline([.2,.4,.6,.8],[1.16,1.37,1.58,
1.8],Tyso, linear);
KFbeta:=spline([.2,.4,.6],([1.25,1.55,1.92],Ty
50, linear)
fi;
if BR=cungtron then _
KHbeta:=spline([.2,.4,.6,.8],[1.08,1.18,1.29,
1.4],Tyso,linear);
KFbeta:=spline(({.2,.4,.6],[1.13,1.27,1.45],Ty
50, linear)
fi ;
£fi; .
if leai®=dua then
if (BR=thang)or {(BR=nghieng) then
KHbeta:=spline{[.2,.4,.6,.8),[1.08,1.2,1.32,1
.44],Tyso, linear);
KFbeta:=spline(([.2, .4,.6,.8,1]1,([1.15,1.3,1.48
,1.67,1.9],Tyso,linear)
£i;
if BR=cungtron then
KHbeta:=spline([.2,.4,.6,.8,11,[1.04,1.1,1.15
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+1.22,1.28],Tyso, linear):

KFbeta:=spline([.2,.4,.6,.8,1],[1.07,1.

4,1.34,1.43],Tyso,linear}
fi; :

fi

fi;

if sodo=2 then

if (BR=thang)or (BR=nghieng) then
KHbeta:=spline({.2,.4,.6,.8,1],[1.03,1
2,1.18,1.24],Tyso,linear),

KFbeta:=spline([.2, .6,.8, 1],{1.04,1
+1.26,1.35], Tyso, llnear)
fl,

if BR=cungtron then
KHbeta:=spline{[.2,.4,.6,.8,1],[1.02,1
5,1.08,1.12],Tyso, linear};.
KFbeta:=spline{[.2,.4,.6,.8,1],[1.02,1
8,1.12,1.17],Tyso,linear)

£i;

fi;

15,1.2

.07,1.1

.1,1.18

.03,1.0

.05,1.0

Xac dinh chidu dai cén ngoai so bd - R[esb] va dudng kinh chia ngoai

- d[e1] céng thirc (6.52):

> REsb: =evalf (KR*sqrt (u”2+1)* (Tbrl*KHbeta/ ( {1~

Kbe) *Kbe*u*sigmaHcp~2) )~ (1/3}));
del:=evalf (2*REsb/sqrt (u”2+1));

REsb =734
del =288

Thil tuc tra s8 réng tidu chudn bang (6.22), [43], Tap 1 :
> if BR=thang then

21[1]:=Spline([40,60,80,100,125,160,200];[24,

24,25,25,26,27,30],del, linear):

z1[2] :=spline([40,60,80,100,125,160,200], [20,

20,21,21,22,24,28],del, linear) :

z1[3.15] :=spline([40,60,80,100,125,160,200], [

18,18,19,19,20,22,27],del, linear):

zl[4]:=Spline([40,60,80,100,125,160,200],[16,

16,17,17,18,21,241,del, linear):

z1[{6] :=spline([40,60,80,100,125,160, 2001, {15,

15,16,16,17,18, 22],del,linear) fi:
if (BR—nghleng)or(BR*cungtron) then -

z1[1}:=spline([40,60,80,100,125,160,200], [21,
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21,22,23,24,26,29),del, linear):
z1[2):=spline{[40,60,80,100,125,160,200], {16,
16,17,17,18,20,241,del, linear):

z1[3.15] :=spline([40,60,80,100,125,160,200], [
12,13,14,15,16,18,22],del,linear):
2z1[4]:=spline({40,60,80,100,125,160,200}, [11,
12,13,13,14,17,20],del,linear):
z1[6]):=spline([40,60,80,100,125,160,200],([9,1
0,10,11,12,14,18],del, linear} fi:

Z21l:=z1[ut];

Z1 =8.44

Tinh sd bé dudng kinh trung binh va médul trung binh cong thirc
(6.54-6.55-6.56), [43], Tap 1: '

> dmlsb:={1-

.5*Kbe) *del ;mtmsb:=dmlsb/Z1;mtesb:=mtmsb/{1-
. 9*Kbe) ; '

dmlsh =252
mtmsh = 2.99
mtesh =3.42

Tha tyc xac dinh médul tidu chuin :
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> Mdtc:=[1.25,1.5,2,2.5,3,4,5,6,8,10,12];

for i from 1 by 1 to 10 do

if (mtesb=Mdtc[i]) then mte:=Mdtc[i] fi:

if

(mtesb>Mdtc[i])Yand{mtesb< (Mdtc[i]+Mdtc[i+1])/
2) then mte:=Mdtc(i] £i;

if

(mtesb>=(Mdtc[i]+Mdtc{i+1])/2)and (mtesb<Mdtc]|
i+1]) then mte:=Mdtc[i+1l]) fi
od;mte:=mte;mtm:=mte* (1~

.5*Kbe) :mnm: =evalf (mtm*cos (beta*Pi/180) ) :

for i from 1 by 1 to 10 do

if {mtm=Mdtc{i]) then mtm:=Mdtc[i] £i;

if ‘ -
{mtm>Mdtc[i])and {mtm< (Mdtc[i]+Mdtec[i+11)/2)
then mtm:=Mdtc[i] fi;

if

(mtm>= (Mdtc{i]Mdtc[i+1]) /2) and (mtr<Mdtc[i+1])
then mtm:+=Mdtc{i+1l] fi od;



for i from 1 by 1 to 10 do

if (mnm=Mdtc[i]) then mnm:=Mdtcfi] £i;

if
(mnm)Mdtc[i])and(mnm((Mdtc[i]+Mdtc[i+l])/2)
then mnm:=Mdtc[i] fi;

if
(mnm>=(Mdtc[i]+Mdtc[i+1])/2}and(mnm<Mdtc[i+l])
then mnm:=Mdtc[i+1] fi od;mtm: =mtm; mnm: =mnm;
zl:=round(dmlsb/mtm);z2:=u*z1;

Aﬁﬁcr=[L25,15,2,25,3,4,5,6,8,10,12]
mte =3

mim =25

mnm =25

zlI =10

z2:=50
Tinh géc ¢én chia :

> deltal:=evalf (arctan(z2/z1)):delta?2:
=evalf (Pi/2-deltal);

81 :=1.37
82 = 20

Thi tyc tra hé s& dich chi nh bang (6.20), [43], Tap 1:

> Xl[l]:=spline([16,18,20,25,30,40],
_[.1,.09,.08,.07,.06,.05],zl,linear):
X1£2]:=spline([13,14,15,16,18,20,25,30,40],[.
44,.42,.4,.38,.36,.34,.29,.25,.2],21,linear):
X1[3.15]:=spline({12,13,14,15,16,18,20,25,30,
40},[553,.52,.5,.48,.46,.43,.4,.36,.31,.24],2
l,linear):
X1[4]:=spline([12,13,14,15,16,18,20,25,30,40]
,{.56,.54,.52,.5,.48,.45,.42,.38,.33,.26],21,
linear):
X1[6}:=spline([12,13,14,15,16,18,20,25,30,40]
,[.58,.56,.54,.52,.5,.4?,.44,.4,.35,.28],21,1
inear): '
x11l:=X1[ut];

xIf:=.620
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Xac dinh lai cac hé sd dich chinh sao cho thod méan diéu kién ( -0.5<=
x<=0.5) dé tra béng 6.18, [43], Tap 1, xéc dinh hé sd dang ring:
> xi=[~.5,-.3,-.1,0, .5]:
if x11>=x[7]then x1:=x[7] elif x11<=x{1] then
x1:=x[1]£f1i;
for i from 1 by 1 to 6 do
if (x11=x[i]) then xl:=x[i] fi; :
if (x11>x[il)and(x1l<(x[i])+x[i+1])/2) then
X1l:=x[1] fi:
1f (x11>=(x([i]+x[i+1])/2}and(x11<x{i+1]) then
x1l:=x[1i+1] £fi od;x2:=-x1;
xl:=.5
x2:=-5

Tinh lai dudng kinh chia ngoai va chiéu dii con ngoal
> dml:ﬁzl*mtm;RE:=evalf(.S*mte*sqrt(zl”2+22“2));
dml =250
RE =76.5

Kiém nghiém rang vé dé ben tiép xic:
Hé s6 ke dén hinh dang bé mit tiép xac bang 6. 12- [43], Tap1:
> "hs:={x1+x2)/(z1+22):
ZH[O] :=spline([~.015, —.01,-

.005,0,.005,.01,.02, .05,.081,[2.14,1.93,1
.83,1.76,1.71, 1 68, 1 62 1.58,1.52,1.487,hs,11i
nearj:
ZH{30].=spline([—.02,—.015,-.01,—
.005,0,.005, .02,.03,.05,.08],[1.81,1.7,1.
65,1.6,1.56, 1 54 1.52,1.48,1.45,1.42,1.38],hs
slinear):

ZH[35]:=spline([~-.02,-.015,-.01, -
.005,0,.005,.01,.02,.03,.05,.08],[1.66,1.6,1.
56,1.53,1.5,1.48,1.46,1.42,1.4,1.37,1.35],hs,

linear):
zH:=ZH[beta] ;
zH = 1.56

Hé sd trung khdp ngang, theo (6.38b) [43], Tapt:
> epsilonalpha:=evalf((1.88-
3.2*%(1/z1+1/2z2)) *cos (beta*Pi/180));

~ epsilonglpha = 1.30
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Hé s& k& dén sur triung khdp ciia ring :
> if BR=thang then

Zepsilon:=sqrt((4-epsilonalpha)/3) else
Zepsilon:=sqrt(l/epsilonalpha)fi;

Zepsilon == 877

Van téc vong {m/s), theo(6.40)-[43], Tap1 :
> vl:=evalf(dml*nbr1*Pi/(60000});

Th tuc

if BR=thang then

if vl<=1.5 then ccx:=9 fi;
if(vl<=4)and(v1>1.5)then cex:=8 fi;

if (vi<=8)and(vl>4)then ccx:=7 fi;

if (vl<=12)and(v1>8)then cex:=6 fi;fi;
if (BR=nghieng)or(BR=cungtron) then

if v1<=3 then ccx:=9 fi;
if(vl<=7)and(v1>3)then ccx:=8 fi;

if (vl<=10}and{vi>7)then cex:=7 fi;

if (vl<=20)and(v1>10) then ccx:=6 fi;fi;

vl =196 '

tra hé s& phan bé tai trong khong déu bang 6.14, [43], Tap1:
KHalpha[S]:=spline([2.5,5,10,15,20,25],
{1.01,1.02,1.03,1.04,1.05,1.06],vl,linear):
KFalpha[6]:=spline([2.5,5,10,15,20,25],[1.05,
1.07,1.1,1.13,1.1?,1.2],vl,linear):
KHalpha[?]:=spline({2.5,5,10,15,20},[1.03,1.0
5,1.07,1.09,1.12],vl,linear):
KFalpha[?]:=spline({2.5,5,10,15,20],[1.12,1.1
6,1.22,1.25,1.35],vl,linear):
KHalpha[S]:=spline([2.5,5,10,15},[1.05,1.09,1
.lB,l.l?],vl,linear):
KFalpha[B]:=spline([2.5,5,10,15],[1.22,1.27,1
.37,1.45],v1,linear):
KHalpha[9}:=spline([2.5,5],{1.13,1.16},v1,lin
ear) :
KFalpha[Q]:=spline([2.5,5],{1.37,1.40],v1,lin
ear) :

Hé s8 phan b tai trong khéng déu :
> KHalpha:=KHalpha[ccx];KFalpha:=KFalpha[ccx];

Kttalpha =1.12
KFalpha = 1.36
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K[Hv]- Hé s6 ké den tai trong dong xudt hién trong vung #n khép, tra
bang (6.15) T1 dé xac dinh hé s& anh hudng clia sai s& an khdp :
> if BR=thang then deltaH:=0.014;
deltaF:=0.016 fi;
if (BR=nghieng)or (BR=cungtron} then
deltaH:=0.004;deltaF:=0.006 fi;
if mte<=3.55 then
g0[6]:=38;g0[7]:=47;g0[8]:=56;g0([9]:=73 fi:
i1f (mte>3.55)and (mte<=10) then
g0[6]:=42;90[7]:=53;90[8]:=61;g0}[9]:=82 fi:
if (mte>10) then
g0[6]:=48;g0[7]:=64;g0[8}:=73;9g0[9]:=100 fi:
go:=g0lccx];vH:=evalf (deltaH*go*v1*sqgrt {(dml* (
u+l) /1)) ;b:=Kbe*RE;
KHv:=1+vH*b*dml/ (2*Tbrl1*KHbeta*KHalpha);
deltaH = .004

deltaF = .006
‘go:=T3

vH =313

b =191
KHv :=1.07

Theo 6.33, [43], Tap 1 img suat ti€p xic xuat hién trén mat ring:
KH:=KHbeta*KHalpha*KHv;
sigmaH:=evalf (ZM*zH*Zepsilon*sqrt (2*Tbrl*KH*s
grt (u”2+1)/(.85*b*u*dml"2)));
if abs((sigmaH-sigmaHcp)}/sigmaH)>.04 then
b:=b* ((sigmaH/sigmaHcp)~2):
sigmaH:=evalf (ZM*zH*Zepsilon*sqrt (2*Tbr1*KR*s
qrt (u~2+1) /{.85*b*u *dml“Z)))fi;
KH =203
sigmaH = 588.
b =222
sigmaH = 542,
Kiém tra dd bén tiép xuc:
> 1f sigmaH<sigmaHcp then print
("ung suat tiep xuc thoa man dieu kien ben

tiep xuc") else print ("ung suat tiep xuc
khong theca man dieu kien ben tiep xuc"} fi;
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"ung suat tiep xuc thoa man dieu kien ben tiep xuc"
Kiém nghiém réng vé do bén uén: |
Kiém tra d bén udn dé dam bao dé bén udn cho ring, Ung sudt uén
sinh ra tai chan ring khéng duge vurgt qua mét gia tri cho phép, theo
(6.43) va (6.44) [3]- T1:
Ylepsilon]- Hé s& ké dén sy tring khép cla ring:
Y[beta]- Hé s& ké dén dé nghiéng clia ring;

> Yepsilon:=1/epsilonalpha; Ybeta:=evalf(1l-
beta/140) ;
Yepsilon .= .769
Ybeta = 786

Y[F1] va Y[F2]-Hé s6 dang ring, tra bang 6.18 [43], Tap1.
Céac s6 ring tang duong Ia:
> zvl:i=evalf (z1l/(cos(beta*Pi/180))"3);
zv2:=evalf (z2/(cos(beta*Pi/180))~3);

zvl =154

zv2 :=76.8

Thd tyc lira chon hé s& dang ring Y[F]:

> YF[0.5]:=spline((12,14,16,17,20,22,25, 30, 40,
50,60,80,100], [3.46,3.42,3.4,3.4,3.39,3.39,3.
39,3.4,3.42,3.44,3.47,3.5,3.52],zv1, linear) :
YF[0.3}:=spline([12,14,16,17,20,22,25,30,40,50
,60,80,100},[3.89,3.78,3.?2,3.6?,3.61,3.59,3.5
7,3.54,3.53,3.52,3.53,3.54,3.55],zvl,linear}:
YF[O.l]:=spline([17,20,22,25,30,40,50,60,80,1
00],[4.03,3.89,3.82,3.77,3.?,3.63,3.6,3.59,3.
58,3.58),zvl,linear):
YF[O]:=spline([1?,20,22,25,30,40,50,60,80,100
+150},[4.26,4.08,4,3.9,3.8,3.7,3.65,3.62,3.61
7 3-6,3.6],2v]1,linear):
YF[- _
.0.1]:=spline([20,22,25,30,40,50,60,80,100,150
],[4.28,4.2,4.05,3.9,3.?7,3.7,3.67,3.62,3.61,
3.63],2zvl, linear): : .
YF[~ .
0.3]:=spline([25,30,40,50,60,80,100,150],[4.2
8,4.14,3.92,3.81,3.?4,3.68,3.65,3.63},zvl,lin
ear):
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YE{-
0.5]:=spline([40,50,60,80,100,150],[4.13,3.96
,3.84,3.73,3.68,3.631,zvl,linear):
YF[0.53]:=spline{[12,14,16,17,20,22,25,30,40,5
0,60,80,100],(3.46,3.42,3.4,3.4,3.39,3.39,3.3
9,3.4,3.42,3.44,3.47,3.5,3.521,2zv2,linear):
YF(0.3):=spline({12,14,16,17,20,22,25,30,40,50
,60,80,1001,(3.89,3.78,3.72,3.67,3.61,3.59,3.5
7,3.54,3.53,3.52,3.53,3.54,3.55],zv2,linear):
YF{0.1}:=spline({17,20,22,25,30,40,50,60,80,1
001,[(4.03,3.89,3.82,3.77,3.7,3.63,3.6,3.59,3.
58,3.58},2zv2, linear):
YF[Ql:=spline([17,20,22,25,30,40,50,60,80,100
,150]),[(4.26,4.08,4,3.9,3.8,3.7,3.65,3.62,3.61
,3.6,3.6],2zv2,linear):

YF[-
0.1]:=spline{[20,22,25,30,40,50,60,80,100,150
j,[4.28,4.2,4.05,3.9,3.77,3.7,3.67,3.62,3.61,
3.63],zv2,linear):

YO~ .
0.3]:=spline([25,30,40,50,60,80,100,150], [4.2
8,4.14,3.92,3.81,3.74,3.68,3.65,32.63],2zv2,1lin
ear}:

YF[-
0.5j:=spline{[40,50,60,80,100,150],[4.13,3.96
,3.84,3.73,3.68,3.63],zv2,linear):
>YFl:=YF[x1]:YF2:=YF[x2];

YF1 =350
YF2 =314

KIFv]- Hé s& ké dén tai trong dong xuat hién trong ving &n khép khi
tinh vé udn, theo 6.46, [43], Tap1

> vF:=evalf(deltaF*go*vl*sqrt(dml*(u+l)/uf):
> KFv:=evalf (1+vF*b*dml/ (2*Tbrl*KFbeta*KFalpha)}:

vF =470
KFv =107

K[F]- Hé so tai trong khi tinh v& uon :
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> KF:=KFbeta*KFalpha*KFv;

KF =3.10

> sigmaFl:=2*Tbrl*KF*Yepsilon*Ybeta*YF1/



{.85*b*dml*mnm) ;
sigmaF2:=sigmaFl1*YF2/YF1;

sigmaFl = 66.5
sigmak2 =711
Kiem tra céc img sudt uén & ca hai banh ring déu nho hon img suat
udn cho phép :
if (sigmaFl-sigmaFcpl<0)and (sigmaF2-
sigmaFcp2<0) then print("ung suat tiep xuc
thoa man dieu kien ben uon") else print{"“ung

suat tiep xuc khong thoa man dieu kien ben
uon"} fi;

"ung suat tiep xuc thoa man dieu kien ben uon"
Kiém nghiém quas t3i :
Theo (6.48)-[3]: ng suit tiép xuc cuc dai:
> Kqt:=1.4;sigmabmax:=sigmal* (Kqt)}"(1/2);
Theo (6.49)-[3]: img suit udn cic dai:
> sigmaFmaxl:=evalf (sigmaFl1*Kqt);
sigmaFmax2:=evalf (sigmaF2*Kgt) ;
Kgt =14

sigmaHmax = 640,
sigmaFmaxi =931
sigmaFmax2 =99.5

Kiém tra cac Ung suat ti€p xac va udn qua tai nho hon céc ing suat
cho phép,
> if (sigmaHmax< min(sigmaHlmax, sigmaH2max))and

(sigmaFmaxl<sigmaFlmax)and
(sigmaFmax2<sigmaF2max)then print ("ung suat
tiep xuc va ung suat uon qua tai thoa man
dieu kien qua tai") else print ("ung suat tiep
Xuc va ung suat uon gua tai khong thoa man
dieu kien gua tai™) fi;

"ung suat tiep xuc va ung suat uon qua tai thoa man dieu kien qua tai"

Xac dinh cac théng sé hinh hoc ctia bd truyen, bang 6.11, {43], Tap1:
> xnl:=evalf (2*{1-u" (-
2))*sqrt{cos(beta*Pi/180)~3/z1)):
hte:=evalf (cos (beta*Pi/180)):
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if BR=thang then print ("CAC THONG SC HINH HOC
CUA BO TRUYEN BANH RANG CON RANG THANG
:")elif BR=nghieng then print ("CAC THONG SO
HINH HOC CUA BO TRUYEN BANH RANG CON RANG
NGHIENG :")elif BR=cungtron then print ("CAC
THONG SO HINH HOC CUA BO TRUYEN BANH RANG CON
RANG CUNG TRON :™)

fi;"Chieu dai con ngoai";RE:=RE;"Chieu rong
vanh rang";b:=b;"Chieu dai con trung
binh";Rm:=RE-.5*b;"Ty so truyen";u:=u;"So
rang BR1";zl:=z1;"So rang BR2";z2:=22;

"Duong kinh vong chia ngoai BR1";

del:=evalf (mte*zl);"Duong kinh vong chia
ngoai BR2";de2:=evalf (mte*z2):;

"Goc con chia",déltal:=delta1;delta2:=delta2;
"Chieu cac rang

ngoai”;he:=evalf (2*hte*mte+.2*mte) ; "Chieu cao
dau rang ngoai

BR1"; hae t=evalf ((htetcos(beta*Pi/180)*xnl1)*m
te);"Chieu cao dau rang ngoai
BR2";hae2:=2*hte*mte~hael;

"Chieu cao ghan rang ngoai BR1";hfel:=he-
hael;"Chieu cao chan rang ngoai
BRZ2";hfe2:=he-hae2;"Duong kinh dinh rang
ngoai '
BRl“;dael:=de1+2*hae1*cos(deltal);"Duong kinh
dinh rang ngoai

BR2";dae2:=de2+2*hae2*cos (delta2);

"Chieu day rang ngoai

BR1";Sel:=evalf((. 5*P1+2*xn1*tan(alpha*P1/180
) +x1) *mte) ;

"Chieu day rang ngocai BR2";Se2:=evalf (Pi*mte-
Sel);

"Duong kinh trung binh BR1";dml:={1-

. 5*b/RE) *del;"Duong kinh trung binh
BR2";dm2:=(1—.5*b/RE)*de2;"Khoang cach tu
dinh con den mat phang vong ngoai dinh rang
BR1";Bl:=RE*co5 (deltal) -
hael*sin{deltal);"Khoang cach tu dinh con den -
mat phang vong ngeoal dinh rang
BR2";B2:=RE*cos (delta2)~
hae2*sin(delta2);"Modul vong trung



binh";mtm:=mtm; _

"Modul phap trung binh";mnm:=mnm;"Khoang lech
tam";e:=evalf (RE*sin(beta*Pi/180)) ;:"Goc
nghieng cua rang ¢ mat

mut";betae:=evalf (arcsin{e/RE)) ;"Goc nghieng
cua rang”;beta:=beta;"Goc an
khop";alpha:=alpha;

"He so dich chinh BR1":x1l:=xl;"He so dich
chinh BR2";x2:=x2;

"CAC THONG SO HINH HOC CUA BO TRUYEN BANH RANG CON
' RANG NGHIENG:"
"Chieu dai con ngoai"”

RE =765

"Chieu rong vanh rang"

h:=222

"Chieu dai con trung binh"

Rm =654 '

"Ty so truyen"

u:=>5

"So rang BR1"

zI =10

"So rang BR2"

z2 =50

"Duong kinh vong chia ngoai BR1"
del :=30.

"Duong kinh vong chia ngoai BR2"
de2 = 150.

"Goc con chia”

81 =137

32 =.20

"Chieu cao rang ngoai"

he = 5.80

“Chieu cao dau rang ngoai BR1"
hael :=3.88

"Chieu cao dau rang ngoai BR2"
hae2 =132 _

"Chieu cao chan rang ngoai BR1"
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hfel =192

"Chieu cao chan rang ngoai BR2"
hfe2 :=4.48

"Duong kinh dinh rang ngoai BR1"
dael = 31.5

"Duong kinh dinh rang ngoai BR2"
dae2 =153,

"Chieu day rang ngoai BR1"

Sel :=7.28

"Chieu day rang ngoai BR2"

Se2 :=2.14 :
"Duong kinh trung binh BR1" .
dml =256

"Duong kinh trung binh BR2"

dm?2 :=128.

"Khoang cach tu dinh con den mat phang vong ngoai dinh rang BR1"
Bl =114

"Khoang cach tu dinh con den mat phang vong ngoai dinh rang BR2"
B2 :=747

"Modul vong trung binh"

mtm = 2.5

"Modul phap trung binh”"

mnm =2.5

"Khoang lech tam"

e:=38.2

"Goc nghieng cua rang o mat mut”
betae :=.522

"Goc nghieng cua rang”

B :=30 '

"Goc an khop"

o:=20

"He so dich chinh BR1"

xI:=.5

"He so dich chinh BR2"

x2:=-5

234



Xac dinh cac lyc tac dung I1&n cac banh ring khi lam viée:
> if(BR=cungtron)or(BR=nghieng) then
Luyc ti€p tuyén BR1:
> Ftl:=2*Tbrl/dml;
Lyc huéng kinh BR1:
> Frl:=evalf ((Ftl/{cos(beta*Pi/180)))*
(tan(alpha*Pi/180) *cos (deltal) -
sin{beta*Pi/180)*sin{(deltal)), 4);
~ Lye chiéu truc BR1: :
> Fal:=evalf ((Ftl/(cos{beta*Pi/180}))*
(tan(alpha*Pi/180)*cos(deltal)+sin(beta*Pi/180)
*sin{deltal)),4);
Lyc tiép tuyén BR2:
> Ft2:=Ftl:
Lue hudng kinh BR2:
> Fr2:=Fal;
Luc chidu truc BR2 :
> Fa2:=Frl fi;
if BR=thang then
Lyc tiép tuyén BR1:
> F£l:=2*Tbhrl/dml;
Luc hudng kinh BR1:
> Frl:=evalf((Ftl/(cos(beta*Pi/lBO)))*
(tan(alpha*Pi/180) *cos (deltal) -
sin(beta*Pi/180) *sin(deltal)), 4);
Luc chiéu truc BR1: '
>Fal:=evalf{(Ftl/(cos(beta*Pi/180)))*
(tan{alpha*Pi/180)*cos(deltal)+sin(beta*Pi/180)
*sin(deltal) )}, 4);
Lyc tiép tuyén BR2:

> FPt2:=Ft1;
Lyc huéng kinh BR2:
> Fr2:=Fal;

Luc chiéu truc BR2 :
> FaZ:=Frl fi ;

Ftl =468,
Fri =-2255
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Fal :=304.0

Ft2 := 468.
Fr2 :=304.0
Fa2 =-2255

> luc niy dung dé tinh toan truc sau nay.

5. CHUONG TRINH TU PONG HOA TINH TOAN TRUC
5.1. Céc cong thitc tinh toan chu yéu

- Diéu kién bén xo4n cha truc:

T
<
6= 57 <ol GO

- Tinh dudmg kinh truc theo mé men xoén:

’ T
d_36:5m’ (5.2)

- Diéu kién bén udhn ctia truc:

o, = M“3 < lo,l, (5.3)
0,1d

- Tinh dudng kinh truc theo sdc bén udn:

’ M
d =z = .
23 0’1[0_“] ) (5.4)

- X4c dinh mo men tuong duong M,, :

¢ Khi bd qua su khac nhau vé tinh chét chu trinh ng suat uén va ing
suft xofn, va theo thuyét bén thé nang bién dang:

My= M2 +075T% ; (5.5)

v6i M= M +M

uy

» Khi xét dén sy khdc nhau vé tinh chdt chu trinh (ng sudt uén va
ing suit xodn:

My= M2 +(0T) ; (5.6)

v M= (M7 + M
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v6i m6é men xoin khong déi: o= [J}m
[o],
c
v6i mo6 men xo4n thay déi mach dong: o= [[ ]]IH
c
i

v6i mo men thay déi d6i xtng: a=1; |a = -[Gi =100 |.
[0 ]m

Trisd [0],, (0], [ol; ldy theo bang 9.4.

- Diéu kién bén finh:
vGi tl;uc dac: Cu= M“g < [a], 5.7
014
_ M
v4i truc rong: Oy= ~——-—‘d4—— < [a]; 5.8)
01(1—[3 )d3
d!
trong do: f= —
g do: y

- Xac dinh dudng kinh truc:
* Khi bo qua su khdc nhau v€ tinh chat chu trinh éing su4t udn va ing
sudt xoan:

vdi truc dic: d 2 —M’—d v (5.9
01[o]

vGitucrong:  d 2 (5.10)

trong d6: = % ; [0] tratheo bang 9-3.

* Khi ¢ x€t dén sur khdc nhau vé tinh chat chu trinh \ing suft ubn va vng
sudt xodn:

véi truc dic: dz

; (5.11)

Y

véi truc réng: d (5.12)
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dl‘
Trong do5: = —
g 8 7
- Kiém tra hé s& an toan mai:

Truomg hop mitc dé tdp trung img sudt tiép va img sudt phdp nhu
nhau, nghiala K, /1 K_ = 1,00

s=—9%_ >q , (5.13)
52+ 5%
Trong d6:
0.
5, = : 5.14
S, = — (5.15)
K'K'Tﬂ' +wfrﬂf
Trong d6:
¢ Khi khong ting bén bé mat:
- K+ K] -1
Ko=Sothel, (5.16)
EU
K, = %:_1; (5.17)
ET
¢ Khi c6 ting bén bé mat:
K, = Ko : .= Ke :
Es P e.B

Truomg hgp mirc do 1dp trung img sudt tiép va img sudt phdp nhu
nhau, nghiala K_ /K +# 1,00

5=

2% >[s], (9.13)

\jsj +5? [1 + 2[1 - :, ](sa —1)] |

- Kiém nghiém truc khi qu4 tai dot ngot:

Cu= 0Ly +31,, < (0], =~ 08 0, (5.18)

Trong d6: o, 1a tng sudt uén lic qu4 tai
T, 12 ting sudt xodn liic qué tdi
[0],, 14 ing sudt cho phép lic qua tai.
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5.2. Cic bang s6 liéu thuong ding

Bdng 5-1. Tri s6'img sudt cho phép [o] ciia mot 56 logi thép ding lam truc

Loai thép, cdch nhiét luyén va co tinh, MPa
(Nimm®)
Nguyén
nhan Butng S| oes.cT61 | cas o | 40Ck, o
gy tAp H‘_uc c.>500 | 92600 | 06,2850 | 5,21000
tungimg | 0y | 6o 2200 | 912260 | 6,2340 | o, 2400
suat = -
(o], MPa . .
30 58 63 67 70
Lio & 50 48 50 55 60
pep 100 45 48 50 55
30 60 70 80 90
. 50 55 65 75 80
Goclwon | 15y 50 55 65 70
Bdng 5-2. Tri s6 tng sudt cho phép [o],, [0],, , [0},
Vit lidu Gi6i han bén Ung sust cho phép (MPa)
0, (MPa) (o], [oln (o]
Thép cac bon 400 130 70 40
500 170 75 45
600 200 95 55
700 230 110 65
Thép hgp kim 800 270 130 75
1000 330 150 %0
Thép ddic 400 100 50 30
500 120 70 40
Béng 5-3. Hé 50" tdp trung g sudt K, va K, d6i véi truc
tai noi c6 bdn kinh géc huon chuyén ticp
h r K, - K.
r| d Khi o, , MPa Khi o, , MPa
500 | 700 | 900 | 1200 | 500 [ 700 900 1200
001 | 1351 14 | 145 | 15 15 | 13 13 13
002 {145 ) 15 | 155 | 18 | 135 | 135 14 14
1 1003|185 17 18 19 14 | 145 | 1,45 15
005 | 16 | 17 | 18 19 | 145 | 145 15 155
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0.1 1,45 1,55 1,65 18 1.4 1.4 1,45 15
0,01 1,55 1.6 1,65 1.7 14 1.4 145 1,45
2 0,02 1,8 1.9 2 215 1,55 1,6 1,65 17
0,03 1.8 1,95 2,05 2,25 1,55 1,6 1,65 1.7
605 | 1,75 1.9 2 22 16 16 1,65 1,75
0,01 1,9 2,0 2.1 22 1,55 1.6 1,65 1,75
3 [o002 |19} 21 2.2 24 16 1.7 1,75 1,85
0,03 | 195 21 2,25 245 1,65 1,7 1,75 1.9
4 Loot | 21 | 225 | 235 25 2.2 2.3 24 26
0,02 ¢ 215 23 245 5,65 2.1 2,15 2,25 24
Bang 5-4. Hé s6'tdp trung éng sudt Kz va K,
déi voi truc tai noi cé rdanh then
K,
o,, MPa Riénh cit bang dao Rénh cit bang dao K.
phay ngén phay dia '
500 1,6 1,4 1,4
700 1,9 1,55 1.7
900 2,15 1,7 2,05
1200 2,5 1,9 2.4

Bdng 5-5. H¢ 56 tdp trung tng sudt K ;. va K ,, di véi phdn c6 then hoa
va phdin cé cdt ren trén truc

K, K,
G,. MPa | Péi véi then | D6i v6i ren | DI vdithen | D6i v6i then
hoa hoa chif nhat | hoa than khai
500 1,45 1,8 2,25 1,45
700 1,6 2,2 245 1,5
900 1,7 245 2,65 1,55
1200 1,75 2,9 2,8 1,6

Bdng 5-6. Cdc h¢ 56 dnh hudng ciia chdt luong bé mat K , K7 (b)

Cip Ky hiéu trén C,, MPa
do nham ban vé 500 | 700 900 1200
3,4,5 R,80; R 40; 1,2 1,25 1,35 1.5
6,7,8 R,20 1,05 1,1 1,15 1,25
9,10 2,5, 1,25, 0,63 1 1 1 1
0,32, 0,16
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Bdng 5-7. Hé 56 kich thubc €, va &, (k,, k)

Pudng kinh truc d (mm)

Loai vat liéu
15 | 20| 3 |4 | 50 | 70 | 100 200
g€ cha thép 095 (092 | 088 | 085 081 [ 076 | 0,70 0,61
cac bon
€ cha thép| 0,87 1083 { 077 | 073 ] 0,70 | 065 | 059 | 052
hop kim va &,
cua tit ci cac
loai thép
Bdng 5-8. Hé s6 tdng bén bé mdit truc B
Phuong phip Gi6i han ;Il'nl,lc :;;lp Tryc tap trung
tang bén bé | bén trong 161 | Truc nhin u§' g ttng suat nhiéu
at o, MPa Suat It K,~18+2
m iy ' Kag 1’5 h o »
Toi bang dong | 600+800 | 1,5+17 1,6+ 1.7 24+28
dién tin s6 cao
1) 800+1000 | 13+1,5 - -
Thamnito(2) | 900+1200 | 1,1+125 1,5+1,7 1,7+21
Thim than (C) | 400+600 | 18+20 3 -
700+800 | 14+1,5 - T
1000+ 1200 | 1,2+13 ,2 i
Phun bi (3 1.5+16 1.7+2,1
un bi (3) 600+ 1500 | 1,1 +125 * T+
Lin nén 1,5+16 1.8+2,0
- 12+13
Chui thich

khoang (0,03 +004)d

(3) $& ligu tim dugc & cdc mdu thi nghiém cé duomg kinh

(8 +40) mm.
Tri s6'nhd ding khi van t6c phun (bi) nhé.

(1) D61 vi truc c6 ducmg kinh Iom, B ldp thdp mét .

(2) Tri s& nho ding doi voi truc c6 chidu day lop thdm ni to
0, 01 d, tri s6 lén ding d6i v6i truc c6 chidu day lop thém ni to
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Bdng 5-9. Tri s6 Ko va Xe tai ché Idp chi tiét

80’ T
Dkiubnnhg Kidu o, ,MPa
truc, mm lap | 500 | 600 700 800 900 1000 1200
Ko lEg

I 251 2,75 3,0 3,25 3.5 | 3,75 4,25

30 I 1,9 | 2,06 | 225 | 244 | 2,63 2,82 3,19
I 16| 1,79 | 1,95 | 2,11 | 2,28 2,44 2,16

I 3051 336 | 366 | 3,96 | 428 4,60 5,20

50 11 23 1252 1 2715 | 297 | 320 345 3,39
1 20| 2,18 | 2,38 | 2,57 | 2,78 3.0 3,40

I 33 36 394 | 425 | 460 4,90 56

> 100 I 2451 27 296 | 320 | 3,46 3,98 4,20
JHI 12,15 234 | 2,56 | 2,76 3,0 3,18 3,64

K. /e

| 1,9 { 205 § 220 | 235 1 250 | 2,65 2,95

30 I 1,551 164 | 1,75 | 1,86 1,98 2,09 2,31
m 14 | 1,47 | 1,57 | 1,67 1,77 1,86 2,06

I 225 252 | 260 | 2,78 | 3,07 3,26 3,62

50 Ir | 1.9 ] 203 | 2,15 | 228 | 242 2,57 2,74
ITI 1,6 | 1,71 1,83 |1 195 | 207 2,20 242

I 24 |1 256 | 2,76 | 295 | 3,16 3,34 3,76

2100 | I 19 [ 204 | 2,18 | 2,32 | 2,48 2,80 2,92
' i 1,7 1 1,83 | 1,94 | 2,06 | 2,20 231 2,58

Chui thich: 1. D6i voi Idp ghép & ldn trén truc cé theé tra theo kiu idpl.
2. Cdc ky hiéu kiéu ldp: I - Kiéu ldp c6 do doi (v du H7Is6, H71r6);
Il - Kiéu Idp trung gian, vi du H7/k6;
Il - Kidu ldp long (HIh).
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Bdng 5-10. Co tinh cda mét s6 vdt liéu ché tao truc

Nhién hi¢u
thép

12CeNi3N

25CrMnTi

Nhiét
luyén

o1 cai
thién
thukrag
héa
toi cai
thién
thirdmg
héa
t0i cai
thién
10i cdi
thién

Kich thwsc
S, mm,
khéng lén
hom

60
80
100
60
80
80

100

100 .. 300
300 .. 500

100

b6 rén

HB 192 ..
228
HB 170 ..
217
HB 192 ..
240
HB241 ..
285

HB 179 ..
228

HB 228 .,
255

HB 230 ..
260

HB 260 ..
280

HRC 50 .. 59

HB230 ..
- 280
HB 163 ..
269
HB 163 ..
269

HB230 ..
300

HB > 241
HRC 48 .. 54

HB 241
HB 269

HRC 45 .. 53
HRC 46 .. 53
HRC 56 .. 63

HRC58..63

Gi6t han
bén
O, , MPa
700
600
750

850

700 .. 800
850

950
1000
850

750
700

850

800
1600

1600

650

1150

Gidi han
chay
G4 MPa
400
360
450
580
350
530
550

700

650
500
450

580
1400

1400

700

950
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Bdng 5-11. Cong thicc tinh mé men cdn uén W; va mé men cdn xodn W,;

Truc mat cét won W,=nd}32=01d} Wy=nd}/16=d}
Truc c6 18 ngang Ttd3 nd?
W= il oy sade | |y T _do
32 d " 16 d;
d, - dubding kinh 18 ngang d, - dudng kinh 15 ngang
2
Truc ¢é 1 ranh then w o Tlidj' B bt] (dj "tl) Tl:d: btl (dj —t, )2
EETRRNEY) =T T 24
Truc ¢6 2 rdnh then 4 ]
nd} bt (d;—t,) nd? bt {d,—t,)
W= - W, = p_ 1V 1
32 d; | T 16 d
trong d6 b, £, - tra bang 10.1 hoic 10.2 theo d;
mngchonbge | Wi=rd) 52 Wy =End} /16
trong d6 & =1,125 dGi v6i then hoa c& nhe, £ = 1,205 d6i v6i
c& trung, § = 1,265 d6i v6i ¢ nang va 4 1a dudng kinh trong.
Truc then hoa 3 W, =nd /16
ring than khai W;=nd; /32 =/
Bang 5-12. Céng thirc tink géc xoay 0 va dp véng f ciia truc c6 hai gdi tua do
luc dn khop hudng kinh F, gdy ra
Géc xoay @ | Luc huéng kinh tic dung |  Luc hudng kinh t4c dung
vadovong f | beén trong hai gbi tya ! bén ngoai hai goi tya !
' 7
TN ’ : . oz
& ,
a 1] 3 }
/)
6, Fab (1 + bY(6EJD) - F| cli{6ET)
& - Fab (I + a)(6EJD F, cl(3ED
6c 6s F\ c (21 + 36)(6ET)
6y Fb (P - b - 3WGEID F, c 3d® - BY(GETT)
6 - Fa (P - & - 3¢)I(6EJT) -
'y Fab (b - a)/(3EJl) -
I | Fbd (P - b - P6ETD - F, cd (P~ I6ET)
Je Fae (P - a* - SEID -
Jo Fd*bI(3ETD .
fe Byc F, &+ IQED

Ghi chi: * D¢ vong ldy ddu "+" theo chiéu “+" truc toa do f
* Géc xoay Idy ddau "+" khi mdt cdt truc xoay theo chidu kim
déng ho.
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Bdng 5-13. Cong thikc tinh géc xoay 0 va 46 vong f ciia tryc c6 hai goi tua
do luc dn khép doc truc F, gdy ra

Pai Luc doc tryc tic dung bén Luye doc tryc tdc dung bén ngoai hai
) trong hai g&i tua ! g06i tua !
lugng - r
Fa
A 'h- 8 C a I
X
. N
L b
8, L8 (2P 6al +3d) Eld
IZEJ 6EJ
6, (2P 6al + 62 "ERd 544
125 6EJ
6. __F-E_ (- 3a) _Edi
12EJ1 12EJ
fa fda_ or- 6al+ 4 -52d (3420
12EJ1 ( ) 12EJ
Ghi chu:

* Quy woc dg vong Idy ddu "+" theo chiéu "+" truc toado f

* Géc xoay mdt cdt truc ldy dau "+ khi xoay theo chiéu kim ddng hé
va nguge lai, Idy ddu - khi xoay theo chiéu ngutoc kim dong hé..
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Bdng 5-14. Gid tri cho phép cia do vong truc [f ] vé géc xoay
ciia mdt cdt trucf0 |

h?qn"‘-“g Mat cét nguy hiém cl?fpg’ép Pon vi Ghi chd
(A1 | Ché lap banh ring tru 001l.m mm | m1lamo dun an Khép
[f1 |Chélipbanhringcon | 0,005.m mm -nt-
[6] | Chd lép 6 trugt 0,001 Rad
(6] | Chdlipdbids, 6bids| 0,005 Rad
chan
(6] | Ché lip 8 bi do long 0,05 Rad
cdu
(6] | Chdldp 6 diatry 0,0025 Rad
(8] | Chd lap 6 dia con 0,0016 Rad
[1 | Truc vit (0,005.00 | mm | mlamddunankhdp
Iym
5.3. Chuong trinh tinh todn truc bac
5.3.1. So db tinh todn
N
Mt t i M
Y P : L
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Hinh 5.3.1. So db t6ng qudt truc bdc réng
* Kich thudce truc:
- Pudng kinh trung binh truc:d,= 115mm
- Cic kich thuée: d,= 30mm; d =125mm, r =3,5mm, 1 =50mm, ¢ = 100mm
&= r/d=3,5/115=0,03; p=d,/d;=30/115=0,26; n=d/d»=125/115=1,087

* Vat lieu 1am truc: thép 40 CrNi, c6 co tinh:
o, =100daN/mm’ ;6;= 0, ,= 90daN/mm’; 6.,= 59daN/mm’ ;
1,=35daN/mm? ¥ = 0,1; ¥ _=0,12; ¥ =0,05; ¥,.=0,14;

* M6t vai thong s& mayo (bénh ring ndn) di chuyén trén doan truc ¢6
dudng kinh D. Poan duong kinh D ndy ¢6 then hoa.
g

- Pudng kinh vong chia: d,,,,,=230mm




- G6c mat c6n chia: 8= 11,25°

- Goéc an khép: o= 20" _

* Mayo 1d bénh rang nén chuyén dong tusn hon trén doan truc c6
dudmg kinh D. Vi trf cha banh rang x4c dinh bing biéu thiic:

z = 50.5in50,24t(mm) (véi 0,=w,=50,24)

* Lyc téng quét F, bién déi theo quy luat (hirh 5.2):

F,= 400 + 200.sin50,24t {N) (15)
- Phan tich lyc nay thanh céc luc thanh phﬁn ta c6:

F,= F,c0s20° = (4004200sin50,24t) cos20° (16)
F, = F,sin20° cosd=(400+200sin50,24t) sin20° cos11,25° an
F, = F,sin20° sin8=(400+200sin50,24t) sin20° sin11,25° (18)

5.3.2. Qud trinh tinh todn

Vi céc 6 fieu ddu vao da o6 ta xay dung dioc biéu d8 n6i luc nhw hinh 5.2
Trong d6 cic dit kién c4n thiét dugc tinh todn nhir sau:

* Momen téac dung lén truc:

d
+ MoOmen xodn: T=F > —(400+2005m50 ,24t) cos20°, 2;0

+Mo6men uén do F,gayra:
M,=Fd,.,/2 = (400+200sin50,24t) sin20° sin1 1,915"2—;9

* Luc khop noi:
Fo=(0,2..0,5)2T/D, = (400+200sin50,24t) cos20°/140
D=140: Dudng kinh trung binh cha vong dan héi trong khép néi

Chiéu cia F,,, duge chon tng véi trdmg hop 1am tdng Ung suit udén do
cdc luc khédc gay nén d6i véi truc.

* Momen udn tai mat cdt bt ky:

2
M, JF—+M +(Ef;+ﬂ—c;} , 9.19)
* Ung sudt tai mdt cdr nguy hiém nhdt:

M
+ Ung susit u6n: O g min =—";’V—"’“ﬂ

¥
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3
W, =28 (1-p") = 0,130 -8)
32
d,= (d+ D)/2 = 115mm: dudng kinh trung binh ciia truc then hoa
+ Ung sudt xoén: 1 =% (20)

. deg 4 3 4
Va: Wx=——1~6—(1—ﬁ )*0,2‘{2(1_13 )

+ Ung sudt twong duong (thuyét bén 3): ¢, =o' ? + 4>
5.3.2.1. Tirh dé bén mén va d¢ bén dgp bdng phdn mém Maple
a. D¢ bén dap:

2T

Tix 3} g, :mS[ad]
the Tty

V6i T = (400 + 200sin50,24t)cos20°.230/2 (Nmm)
- 1 chiéu dai 1am viéc cha méi ghép 13 50mm
- D = 130mm : dudng kinh ngoai clia tryc then hoa
m = 5->s6 rang z =24 .
dy= m.z = 120mm: dudng kmh trung binh cla then hoa
-h=08m=4
- 9 =0,7..0,8: h¢ s6 phan b6 khong déu tdi trong cho céc rang
- {6¢] = 3..10MPa;: img sudt dap cho phép ing v6i diéu kién sir dung
nang bé mit dugc nhiét luyén.
b. Do bén mon:
2T
On = g Tz
lo,1=[0,,// KK, K,KK,K,

, 1)

- [Omg] : g sudt quy wdc cho phép khi tinh vé€ mdn ng véi s& chu ky
1am viéc ¢o & va tai trong tinh : {o,,] =135,75Mpa.

- K, =0,77: hé s6 ch& d¢ tai trong ning.
- K, = 1: hé s6 ké dén diéu kién boi tron méi ghép.

- K, = 3: h¢ s6 k€ dén dic tinh lip ghép mayo véi truc (ghép di déng
doc truc, ¢6 tai).

- K h¢ s6 ké dén su phan bd khéng déu tai trong cho cic ring va su
trugt khdc nhau trén bé mat 1am viéc khi truc quay .
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Véip=0.75 ->K,=3

- K,=3,1: he s6 k& dé&n su phan b khong déu tii trong trén chiéu dai
mdi ghép.

- Ky he s6 wéi tho: X, = 3’% =3 ’ 6(:;;}5"

n=w/2n
- L, : tdng s& gidy 1am viec
Fa

|
Fel e B I
LY L Fo t
e }
| |
Mo — | i
Fy Be )
pe N | 0
\(T Y \I/ T
|

e+
. ~l=
— p -

Fac

|||""|"||IIIIn...-
[i] :

Hinh 5.3.2. Biéu d6 néi luc (thé hién dnh hudng timg thanh phdn huc)
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5.3.2.2. Tinh do bén mdi -

Tit céc bidu thitc trén, ta c6 cac ham bién déi tudn hoan theo théi gian
nhu sau:

z= z,sinw,t ; F= AF + F sinat
Trong d6 @, va o, li tin s8 géc bi€n ddi cha F(t) va (), goi k, 1A ty s6

gita ©, va @, (k, =22<1 ), khi k, thay déi 1am cho chu trinh ing sust
)

ciing thay déi theo.

Sit dyng phin mém Mapple dé 18p trinh tinh toén, trinh tr nhy sau
1. Nhdp kich thudc truc: '
> restart:
> d2:=115: d1:=30: d:=125: r:=3.5: c:= 100:
rad:=3.14/180.0:
Xi:= r/d2: beta:=dl/d2: eta:=d/d2: 1:=50:
omegal:=50.24:
kw:=1: omegal:=kw*omegal: ckl:=2*3.14/omega2:
2. Nhdp théng sé kich thude moay-
> dmayo:= 230:
delta:= 11.25:
alpha:= 20.0:
3. Nhdp quy ludt chuyén dong cia moay-o:
> z:=t->l*sin(omegal*t):
4. Nhdp luc tac dong lén truc
> F:=t->400+200*sin(omegal*t):
Ft:=t-> F(t}) * cos(alpha * rad):
Fr:=t-> F(t) * sin(alpha * rad)*. cos{ delta * rad):
Fa:=t-> F(t) * sin(alpha * rad)* sin{ delta * rad):
5. Tu dong tinh todn mémen va ing sudt '
> Ma:=t-> Fa{t)* dmayo / 2:
Fk:=t-> T(t)/140;
M:=t->abs({z(t))*sqrt ((Fr(t)*z{(t)*(1l-
z{L)) )2+ (FPL(t) *z(t) * (1~
z{t))+Fk(t)*c*z(t))~2}/1:
Ti=t->Ft(t)* dmayo /2:
sigma:=t->32*M(t}/(3.14 * (1 - beta”4) *
d2°3):
tau:=t->16*T(t}/(3.14* (1-beta”4)*d2°3):
sigmal:=t->sqgrt( (sigma(t)}~2 +
4* (tau(t))yn2);
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> h:=0.01:

t:=0:

sigmaz:=[$0..ckl/h]:

for i to 50 do

t:=t+h:

sigma2[i] :=sigma(t):

od:

print (sigma2):

sigma{umax}:=op(1,sigma2):

sigmaumin] :=op(l,sigma2):

for i to nops(sigma2) do

if op(i,sigma2)>sigma[umax] then

sigma[umax] :=op(i,sigma2) .

fi:

if op(i,sigma2)<sigmaf{umin] then

sigma[umin] :=op (i, sigma2)

fi:

od:

print ('Ung suat uon max:'):sigma[umax];

print (Ung suat uon min: ') :sigma(umin];
> taul:=[$0..ckl/hl:

for i to 50 do

t:=t+h:

taul[i] :=tau(t):

od:

tau{max}:=op(l,taul):

tau{min] :=op (1, taul):

for i to nops{taul) do

if op(i,taul)>taulmax] then

tau[max] :=op (i, taul)

fi: '

if op(i,taul)<tau[min] then

tau{min]j:=op (i, taul)

fi:

od:

print ("Ung suat tiep max'):tau[max]:

print ("Ung suat tiep min'}:tau(min]:

6. Ty dong tinh todn ing sudt trung bink va img sudt bién d¢

> sigmala) :=(sigma[umax])/2:

sigmalm] :=(sigma[umax])/2:

taula] :=(tau[max]+tau[min])}/2:

tau[m] :={(tau[max]-tau[min])/2:
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7. Tw dong tinh todn hé sé’ an toan moi

> k[sigmal:=1.72: k[tau):=1.58:

sigma[-1]:=590:tau[-1]:=350:

psifsigma]:=0.1: psiftaul:=0.05:
psi{sigmataul:=0.14:psi[tausigma] :=0.12:
epsilon(sigmal:=0.06:epsilontau]:=0.73:
s[sigma] :=sigmal[-

11/ (sigma[a]l *k[sigma] /epsilon[sigmal+psi([sigm
al*sigma{m]+ psi{tausigmal*tau[m]):

s[tau]l:= tau[-
l]/(tau[a]*k[tau]/epsilon[tau]+psi{tau]*tau[m
J+psi[sigmataul *sigma(m]):

s:=s[tau] *s[sigmal /sqrt{ s[sigma]"2 +
S[tau]“Z*(1+2{1-k[tau]/k{sigma])(s[sigma}—l]));
He so an toan tong hop cua truc la:

s =2.354547557 , 1am tron s=2,3550.

5.4. CHUONG TRINH TiNH TOAN TRUC V{T
54.1. Ty dong hoa tinh todn cic phan lwe va néi luc tai mat cdt

nguy hiém ciia.
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> restart:Digits:=6: (BAT DAU CHUONG TRINH)
> 111:=0:112:=20:113:=20:114:=20:115:=20:

121:=25:122:=0:123:=25:124:=25:125:=25:
131:=50:132:=50:133:=50:134:=50:135:=30:
141:=20:142:=20:143:=20:144:=20:145:=20:
P11:=10:P12:=20:P13:=30:P14:=40:P15:=50:
P21:=15:P22:=30:P23:=45:P24:=60:P25:=75:
P31:=20:P32:=40:P33:=60:P34:=80:P35:=100:
M21:=25:M22:=50:M23:=75:M24:=100:M25:=125:

> 11l:=Vector({111,112,113,114,115]):

12:=Vector([(121,122,123,124,125]):
13:=Vector([131,132,133,134,135]):
l4:=Vector([141,142,143,144,145]):
Pl:=Vector{[P1l1l,P12,P13,P14,P15]):
P2:=Vector([P21,P22,P23,P24,P25]):
P3:=Vector ([P31,P32,P33,P34,P35]):
M2:=Vector([M21,M22,M23,M24,M25]) :
Tinhplgd:= proc{i)

global yA,yB:

local vya,yb,s:



f1:=ya+yb—(Pl[i]+P2[i]+P3[i]): ’
f2:=ya*{l3[i]—ll[i])—M2[i]+P3{i]*{l4[i]—
13[i1)
~P1[1i31*13{i]1-P2[i]*(13([i]-12(1i]1-11[i]):
s:=fsclve({fl,f2},{ya,yb}):
assign(s): '
YA[i]}:=vya:
yB{i]:=yb:
end proc:
Tinhmm:=proc (i}
global mA,mB,mC:
assign (%) :
MA[i]:=PLl[i]*11[4i7}: '
mBli]:=P3[i]*(14(1i]-13[i]):
mC[1]:=Pl[i]*{11([i]+12([i])-yA(i]}*12([i]-M2([i]:
end proc:
for i from 1 by 1 to 5 do
Tinhplgd{i) ;Tinhmm(i):
od:
YA:= array(l..5):YB:= array(l..5):
MA:= array(l..5):MB:= array(l..5):MC:=
array(l..5):
for i from 1 to 5 do
YA[1L] :=
YA[1};YB{i]:=yB[i];MA[i]:=mA[1i]};MB[i]:=mB[i];
MC[i}:=mC{i];
end do:
print (" Phan luc tai goi A :",YA);print ("
Phan luc tai goi B :",YB); print {(* Momen tai
mat cat A :",MA}; print (" Momen tai mat cat
B:",MB); print(" Momen tai mat cat C "L, MCY ;
“PhanluctaigoLA:",[30,105,120,160,150]
"Phan!uctaigoLB:F,[]S,-15,15,20,75]
" Momen tai mat cat A :", [0, 400, 600, 800, 1000 ]
" Momen tai mat cat B:", {-600, -1200, -1800, -2400, -1 000]
" Momen tai mat cat C :", [-525, 350, -1725, -2300, -1625]
with({plots):
listplot([seq(yA[i],i=l..5)],labels=
["Vi tri","yA™], title="Do thi bieu dien 54
thay doi phan luc goi do A",color=blue);
listplot([seq(yB[i],i=1..5)],1abels=[“Vi
tri”,"yB"], title="Do thi bieu dien su thay

1l
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doi phan luc geoi do B",color=blue);
listplot([seq{mA([i],i=1..5)],labels={"Vi
tri","mA"], title="Do thi bieu dien su thay
doi momen uon tai mat cat A", color=blue};
listplot(([seq{mB[i],i=1..5)],labels={"Vi
tri","mB"], title="Do thi bieu dien su thay
doi momen uon tai mat cat B",color=blue);
listplot([seq(mC{i],i=1..5)],1labels={"Vi
tri","mC"], title="Do thi bieu dien su thay
doi momen uon tai mat cat C",color=blue);

D& thi bidu di&n sy thay déi phan Iyc goi do A
160

140
120

y A1 00
80

BO

40

— —g 1
Vi tri

=

Hinh 5.3. Sy bién doi phdn luc & goi A theo cdc vi tri z ctia moay-o

D4 thi biéu dién sif thay déi phan lyc goi do B

60

AN

01 '2.. \ é v .4... -
. Vit

.

Hinh 5.4. Su bién d6i phdn luc & g6i B theo cdc vi tri z cia moay-o



DG thi bigu dién sy thay d6i momen udn tai mat cit A
1000

800-

6001
mA ]
400

4

2001

L T T T S 3
Vitri

Hinh 5.5. Sy bién d6i momen Mu tai mdt cdt A theo cdc vi tri z ciia moay-¢

D6 thi biéu dién sy thay d6i momen uth tai mat cét 8
-6004
-8004

-10004
-1200
-14001
600-
-18001
-2000
-2200-
-2400

1234—5,—

Hink 5.6. Su bién doi momen Mu tgi mgt cdt B theo cdc vi tri z ciia moay-o
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B thi bidu didn sy thay d6i momen udn tal mét cat C

b A W

0] ////,/
-500

10007
I’T‘IC:

-15001

-20007

Hinh 5.7. Su bién doi momen Mu tai mat cdt Ctheo cdc vi tri z ciia moay-¢

> listplot([0,mA[1l],mC[1l],mB{1]},0],labels=

["vi tri","Momen wuon"], title="Bieu do momen uon

tai vi tri 1",color=blue};

listplot ([0, mA[2],mC{2],mB[2],0],labels=["Vi
tri™, "Momen ueon”]}, t£itle="Bieu do momen uon

tri 2",color=blue);

Iistplot ([0, mA[3],mC({3],mB[3],0],labels=["Vi
tri","Momen uon"], title="Bieu do momen uon

tri 3",color=blue)};

listplot{[0,mA(4],mC(4],mB[4],0],labels=["Vi
tri®, "Momen ucon"], title="Bieu do momen uon

tri 4", color=blue);

listplot ([0, mA[5],mC([5},mB[5],0]),labels=["Vi
tri®,"Momen uon"], title="Bieu do momen uon

tri 5",color=blue};
Bidu 48 momen udn tai vi tri 1

Vi tef

tai

tai

tai

tai

vi

vi

Vi

vi

01

-1007

-2004

Momen u6n-300';

-4007

Hinh 5.8. Su biéh doi .
momen Mu tai mdt cdt 1 . -500

theo cdc vi tri z cita moay-0 b
-600-

- D56




9.9 Biéu d8 momen udn tai vi tri 2

4004
2007

-200

400

Momen uén -600‘2
800

1000

-12004

-

Hinh 5.9. Sy bién d6i mémen Mu tai'mgt cdt 2 theo cdc vj tri z cda moay-o

Biéu dé momen udn tai vi tri 3

-500-
Momen udn _1000__'
-15001

E
L

Hinh 5.10. Sy bién d6i mémen Mu tai mgt cdit 3

“theo cdc vi tri z cila moay-o
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258

500

Biu 46 momen udn tai vi tri 4

Vi tri

0;
-5001

-1000
Momen udn

15001

-2000

Hinh 5.11. Su bién d6i mémen Mu tgi mt cdt 4

theo cdc vi tri z cua moay-o

Bidu 48 momen uén tai viti 5

10004

500

0,
500
Momen udn .

-10007

-1500-

Hinh 5.12. Su bién 45i mémen Mu tai mdt cdt 5

theo cdc vi tri z cua moay-o



5.2.2. Tu déng ho4 tinh todn céic thong sé kich thude truc vit
> restart; (Bitdduchuong trinh)
Digits:=2:
Cac thong s6 ddu vio (C6 thé thay déi tuy §)
> # Momen xoan trucvit:
Tl = 49.47*1000:
# Thoi gian lam viec cua bo truyen:
t:=12*12*30*2+*8;
# Ty so truyen cua bo truyen trucvit-banhvit:
u:=15: :
# Toc do quay cua truc vit:
nl:=1003:
# He so tinh chat phan bo tai trong cua chu trinh :
kt:=1*,5+.8*.5:
Tinh van 16c truegt theo céng thiic gdn diing dé lua chon vt ligu:
> vsl:=evalf{(4.5*10" (=5)*ni*(T2)~{1/3),4);
- vsl =3.785
Céc him néi suy diing trong thi€t k& b truyén truc vit-bénh vit:
Cdc ddc trung co hoc chu yéu cita vt lidu:
> ghbkeo:=[40,45,40,45,40,55,28,35,38,40]):
klrieng:=[8.5,8.2,8.65,8.5,8.4,8.4,8.8,8.54,8
.4,8.5];
ghtle:=[20,20,17,17,20,20,8.5,10,30,15];
ghbxoan:={20,18,16,12,12,13.5,7.5,12,4.1,8);
ghbuon:={58, 30, 35,55, 50,52,55,70, 60, 46} ;
ddphuy:={10,11,12,10,8,7,9,6,4,4.5];
ghmoi:=0.5*ghbkeo+. 4*ghbuon;
dgia:=[6.75,7,9,10,7.5,10,7.5,10,9,27.5]);
ghben:=[200,260,290,160,190,240, 400,500,600, 3
40,120,150,180};

ghchay:=[120,150,170,90,95,100,200,140, 280, 32
G, 360;

modullE:=2.1e7;
kirieng = [8.5, 8.2, 8.65, 8.5, 8.4, 8.4, 8.8, 8.54, 8.4, 8.5]
ghtle =20, 20, 17, 17, 20, 20, 8.5, 10, 30, 15]
ghbxoan:=[20, 18, 16,12, 12, 13.5, 7.5, 12, 4.1, 8]
ghbuon = [58, 30, 35, 55, 50, 52, 55, 70, 60, 46]
ddphuy =[10,11, 12, 10, 8,7, 9, 6, 4, 4.5]
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ghmoi = [43,,34,,34.,44.,, 40,49, 36,, 46.,43., 38.]

dgia :=[6.75,7,9,10,7.5,10,7.5,10,9, 27.5]

ghben = [200, 260, 290, 160, 190, 240, 400, 500, 600, 340, 120, 150, 180] -

ghchay = [120, 150, 170, 90, 95, 100, 200, 140, 280, 320, 360]

modullE = 21 10®

Cdc ham muc tiéu:

>for i from 1 by 1 to 10 do

Renhat{i] :=evalf{ghtle(i]/{klrieng[i]*dgia{il])):
Nnhat[i] :=evalf{ghtle{i]/klrieng{il]):
Dbmtnhat [i] :=evalf{ghmoi[i]/klrieng{i]}:
Dbtutnhat [i] :=evalf (ghbuon[i]” (2/3} /klrieng(il);
Dbtxtnhat [i] :=evalf (ghbxoan([il”*(2/3) /klrieng][
il)z;
Dcrtnhat[i]}:=evalf (mocdullE/klrieng[i]):
Dvdrtnhat [i] :=evalf {(ghtle[i]} "2/ (modullE*klrie
ng[i]));
Knltvntnhat [i] :=evalf (ddphuy{i}/dgia(i]);
od:

Thut tuc 161 wu hod:

>for i from 1 by 1 to 10 do

M[1,i]:=Renhat[i];M[2,1]:=Nnhat(i];M[3,1i]:=Db
mtnhat[i];M[4,1] :=Dbtutnhat{ij;M[5,1i] :=Dbtxtn
hat[i];M[6,1]):=Dcrtnhat[i];M[7,1i] :=Dvdrtnhat{
1];M{8,1}:=Knltvntnhatli}];
od: :
M:=matrix (8,10, [seq(M[1,1i],i=1..10),seq(M[2,i
1,i=1..10),seq(M[3,1),1=1..10),seq(M[4,1i],i=1
..10},seq(M[5,1],1i=1..10),seq(M[6,1i},1i=1..10)
,seq({M({7,1i},1i=1..10),seqg(M[8,1i],i=1..1C)1})~;
for i from 1 by 1 to 8 do
Jmoax([il:=1: '
for j from 2 by 1 to 10 do
if M(i,Jmax[i}]1<=M[i,j] then Jmax(i):=] fi:
od;od:

K:=[1,2,3,4,5,6,7,8,9,10] :dem:=[0,0,0,0,0,0,0
,0,0,0]:

260



for i from 1 by 1 to 10 do
for j from 1 by 1 to 10 do

if Jmax(i]=K[j] then dem[j]:=demfj]+1 fi od
od: _

nho := l:m:=dem[1):

for i from 1 by 1 to 10 do "if (m<=dem[i]) then
m:=dem{i];nho:=i fi od:

L35,.34,.22,.20,.32,.24,.13,.12,.40,.064]
[2.4,2.4,2.0,20,24,24,.97,12,36, 1.8]
[5.1,4.1,40,52,48,58,4.1,54,5.1,4.5]
[1.8,1.2,13,17,1.7,17,1.5,20,18, 1.6]
[89,.83,.76, 62, .62, 69, .43, .62, .31, 48]
L25107p26107vz4107“25Io’pzs10’“25107“24107“2510’“25102

25107}

LZZIOJ,.ZB104,.16105,.16106,.23104,423IOJ,.39104,.S6104,.51106

,.12107]

[1.5,16,13,1.,1.1,.70, 12,.60, 44, .16]

> # Ham noi Suy tinh he so dang rang:
YF:=spline([20,24,26,28,30,35,37,40,45,50,60,
80,100,150,300],[1.98,1.88,1.85,1.80,1.?6,1.6
4,1.61,1.55,1.48,1.45,1.40,1.34,1.30,1.27,1.2
41,2v, linear):

> #Ham noi suy tinh he so bien dang theta:
theta:zspline([6.3,7.1,8,9,10,11.2,12.5,14,16
,18,20],[36,45,57,71,86,102,125,152,190,230,2
76],4q,1inear):

> # Ham noi suy tinh goc ma sat phi:
phi:=spline([.01,.05,.10,.25,.50,1.0,1.5,2.0,
2.5,3,4,5,8,10,15,24],[6.28,5.15,4.57,3.?2,3.
15,2.58,2.28,2.00,1.72,1.60,1.37,1.26,1.03,.9
6,.80,.75],vs,linear): :

> # Ham noi suy tinh he so tai trong dong:
kHV:=spline([1.5,3,7.5],[1.1,1.2,1.3],vs,linear):

> Kcttc:=Vector({50,63,80,100,125,140,160,180,
200,225,280,315,355,400,450,500]):

> Mdtc:=Vector([2,2.5,3.15,4,5,6.3,8,10,12.5,
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16,20]):

> Hsdk:=Vector{[6.3,8,10,12.5,16,20,25] ) :

Nhap céc thong s8 clia vat liu 8i uu 43 chon:
Chon vdt liéu da 16i uu:

> sigma [b]} :=ghben[nho] ;sigma{ch] :=ghchay[nhc];

o, = 600
o, = 280

Tinh hé s6 duong kinh q :
>zl:i=2:

z2:=u*zl:
KH:=1.2:
gl:=.3%z2:

# Thu tuc lua chon he so duong kinh:

for 1 from 1 by 1 to 6 do

if (gql=Hsdk{[i]} then q:=Hesodk[i] £fi;

if (gl>Hsdk[i]l)and{gl<{Hsdk([i]+Hsdk[i+1]}/2)
then q:= Hsdk{i}l fi;

if (ql<=Hsdk[i+1l]}and(gi>={Hsdk{i]+Hsdk[i+1])/
2) then g:= Hsdk[i] fi od;

Xic dinh khodng céch truc tiéu chuén:
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> Hesol:=170/(z2*sigma [Hchophep]) ;Heso2:

=T2*KH/q;Heso3:=z2+q;a[wsbl] :=evalf ( ( (Hesol) "2
*Heso2)*(1/3) *Heso3,4) ;msb:=evalf({2*a[wsbll)/
Heso3,3);

Thu tuc chon mo dul tieu chuan:

for i from 1 by 1 to 10 do

if {(msb=Mdtc{i)) then m:=Mdtc[i] fi:

if (msb>Mdtc(i])and(msb< (Mdtc[i]+Mdtc[i+1])/2)
then m:=Mdtc[i] f£i:

if {msb>=(Mdtc[i}+Mdtc(i+1])/2)and

(msb<Kcttc([i+l]) then m:=Mdtc[i+1] fi
od;a[wsb2] :=m*Heso3/2;

> # Thu tuc lua chon khoang cach truc tieu

chuan:

for i from 1 by 1 to 15 do

if (a{wsb2]=Kcttc(i]) then a[w]:=Kcttc[i] fi;
if (a[wsb2]>Kcttc[il)and{a[wsb2]<(Kcttc{i]+



Kcttc[i+ll)/2) then a[w]:=Kcttc[i] fi:
if (a[wsb2]>=(Kcttc[i]+Kcttc[i+1])/2)and

{(a[wsb2]<Kettc[i+1]) then alw]:=Kcttc{i+l] fi
od;alw]:=a[w];

Hesol ;= .024
Heso2 = 89000,
Heso3 =38
A, = 141.2

msb = 7.42
s = 152

a =160

W

Tinh lai van t6c trugt va hiéu sust thuc t&:
> vs:=evalf (m*nl*sqrt(z12+q~2) /19100, 3);
vs:=3.46
> phi:=phi (vs); _
gammal:=evalf(arctan(zl/q});eta(tt):=evalf(.9
S*tan(gammal)/tan(gammal+phi*Pi/180),5);
¢:=1.5
¥l = .24
n(#t) = .85267
He s8 dich chinh:
>x:=evalf (a[w] /m-Heso3/2,3);
x:=1,
Tinh todn cdc thong s6 hinh hoc clia bo truyén:
> print ("CAC THONG SC CUA BO TRUYEN") ;
print ("khoang cach truc");al[w] :=a[w];
print ("he so duong kinh");g:=q;
print ("Ty so truyen"};u:=u;

print ("He so dich chinh");x:=a[w]/m-
5% (q+z2) ;

print ("So rang truc vit™);zl:=z1;

print ("goc vit");gammal:=gammal;

print ("Duong kinh vong chia”) ;dl:=g*m;
print ("Duongkinhvongdinh®);d{al] :=d1+2*m;
print ("Duong kinh vong day");d{f1]:=m* (q-

263



2.4}; print{"Chieu dai phan cat ren cua truc
vit"):;bl:={10.5+z1) *m;
Cdc thdng s6 ciia truc vit:
"khoang cach truc"”
a =160
"he so duong kinh"
g=28
"Ty so truyen”
=15

"He so dich chinh”
x:=10
"So rang truc vit"
21:=2
“Duong kinh vong chia"
dl := 64
"Duong kinh vong dinh"
d =80
d = 45.
"Chicu dai phan cat ren cua truc vit"
bl :=96.

Tinh lixc téc dung lén bd truyén :

> prlnt("Luc doc truc
;Flal):=2*T2/d(2]; F[a2] *evalf(F{al]*tan(ga
mma1+(ph1)*Pl/180), Yi:print {("Luc tiep
tuyen");;F[t2]):=F[all;F[tl]l:=F[a2];print("Luc
huong kinh ");F[rl]:=F[{t2]*tan(20*%3.14/180);
Flr2]:=F(rl}:

"Luc doc truc "
F = 5000,

al
F ,:=1360.
"Luc tiep tuyen"
F = 5000,

2
F, :=1360.
“Luc huong kinh"
F =1800.
£, :=1800.

Nhimg luc nay ding d¢€ tinh toan kiém tra d¢ bén rang banh vit.
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