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Loi giéi thiéu

iwGc ta dang budc vao thov ky cong nghiép hoa, hién dai héa nham
dua Viét Nam 1rd thanh nudc cong nghiép, van minh, hién dai.

Trong sw nghiép cdch mang to on dé, cong tdc dao tao nhan hige luon
giit vai tré quan trong. Bdo cdo Chinh tri cita Ban Chdp hanh Trung wong
Dng Cong Sdn Viét Nam tai Dai hoi Ddng toan quéc ldn thit IX dé@ chi ré:
“Phéat trién gido duc va dao tao la mot trong nhitng dong luc quan trong
thic ddy su nghiép cong nghiép héa. hién dai héa, 1a diéu kién dé phét trién
ngudn luc con ngudi - yéu 6 cd ban dé phat trién x4 hoi, tang truong kinh
1€ nhanh va bén vimg”.

Qudn triét chi triong, nghi quyét ciia Ddng va Nha nide va nhdn thitc
ditng ddn vé 1am quan trong ctia chuong trinh, gido trinh déi vor viéc nang cao
chdt wong dao tao, theo dé nghi cia S& Gido duc va bao tao Ha Noi, ngay
23/912003, Uy ban nhan ddn thanh phé Ha Noi dd ra Quyét dinh s6 5620/10D
- UB cho phép S50 Gido duc va Dao tqo thire hién dé dn bién soan chuong
trinh, gido trinh trong cdc truong Trung hoc chuyén nghiép (THCN) Ha Noi.
Quyét dinh nay thé hién sy quan 1Gm sau sée ciia Thanh iy, UBND thanh pho’
trong viéc ndng cao chat lugng dao tao vd phdt trién nguén nhan lyc Thil do.

Trén co s¢ chuong trinh khung ciia Bo Gido dyc va Dao tao ban hanh va
nhitng kinh nghiém rit ra t thuc 1€ dao tgo, Sé Gido dyc va Dao 1go da chi
dao cdc truomg THCN 16 chitc bién sogn chuong trinh, gido trinh mot cdch
khoa hoc, hé thong va cdp nhdt nhimg kién thic thuc tién phit hop véi doi
tuong hoc sinh THCN Ha Noi.

B¢ gido trinh nay la tai liéu gidng day va hoc tap trong cdc triuwong THCN
& Ha Noi, déng thoi la tai liéu tham khdo hitu ich cho cdc truomg cé dao tao
cde nganh ky thudt - nghiép vy va dong ddo ban doc quan tam dén vin dé
hucng nghiép, day nghé. _

Viéc 16 chitc bién soan bo chuong trinh, gido trinh ndy la mt trong nhiéu
hoat dong thiét thic ciia nganh gido duc va dao 1go Thit d6 dé ky niém "50
ndm gidi phong Thi do”, “50 ndm thanh lép nganh” va huéng 101 ky niém
“1000 nam Thdng Long - Ha Noi™.



Sé Gido dite va Pao tqo Ha Noi chan thanh cdm on Thanh iy, UBND, cdc
s¢, ban, nganh ciia Thanh phd, Vu Gido duc chuyén nghiép B6 Gido duc va
Dao tao, cde nha khoa hoc, cde chuyén gia ddu nganh, cdc gidng vién, cdc
nha qudn 1y, cde nha doanh nghiép dd tqo diéu kien gitip d6, déng gop ¥ kién,
tham gia Hoi dong phdn bién, Hol déng tham dinh va Hoi dong nghiém thu
cae chitong trinh, gido trinh.

Ddy la ldn ddu tién 56 Gido duc va Bao 1ao Ha Noi 16 chite bién sogn
clutong trinh. gido trinh. D dd@ hét sic & gdng nhung khéng tranh khoi thiéu
sét. bdt cgp. Ching 16i mong nhdn duoc nhitng v kién déng gép ciia ban doc
dé timg budc hoan thién bo gido trinh trong cde lan 1di bdn sau.
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Loi néi dau

Dé’ ddp g yéu cdu phat trién khong nging ciia khoa hoc Ky thudr noi
chung va nganh co khi néi riéng. nhitng ndm gan ddy cé vt nhiéu
nganh hoe méi ra doi. Viée 16 ehire bién soan cdc gido trinh phuc vie cho cac
nganh hoc nay la rat cdn thiél. Duge sit quan tdm va déng y cia Bo Gido duc
va Pao tao, tap thé gido vién Triudng trung hoe Cong nghiép Ha Noi da bién
soan gido trinh ctia cdc mon hoc danh cho hoc sinh nganh hoc "Khat thde va
sita chita thiét bi co khi ",

Khi bién soan gido trinh "Do luong k¥ thudt” chiing 16i xdc dinh day la di
liéu hoc tap cho hoc sinh cia cde truong wung hoc chuyén nghiép. NoE dung
ctta gido trinh dige bién soan trén co so ké thita nhitng ngi dung o cde ruong
va két hop voi yéu cau mai nhdm ndng cao chdt lwgng dao 1o, gido trinh gom
c6 7 chutong va ditge chia lam 2 phan:

Phdn 1. Dung sai ldp ghép (5 cliong).

Phdn 2: Do licong ky thude (2 chuong).

Trong gido trinh nay phén 13 thuyét mén hoc dige sap xép theo mot trinh
ne logic, cde kién thitc co bdn dugc c6 dong. Trong dé mét so noi dung dicoc
trink bay 1i mi nhdm giiip cho hoc sinh khi thiét ké do dn mon hoc chi tiét mdy
va dé an 10t nghiép thudn loi hon. Sau méi noi dung 1y thuyét déu cd cdc bai
1dp kém theo dé néng cao tinh thitc hanh cida mén hoc.

Mdc dit cdc téc gid dd cé nhiéu 6 gang khi bién soan, song ciing khong
thé trdnh khoi nhiing thiéu s6t. Rat mong nhgn dugc sw gép y ciia cdc doc gid
dé nhimg gido trinh dugc bién soan tiép theo hodc idi ban sau nay hoan
thién hon.

Ha Noi, thang 2 nam 2004
Cic tac gia



. ? ~
Bai mo dau

1. Muc dich cGa mdn hoc

Mon dung sai va do luong k¥ thuat 12 mon k¥ thuat co s& nhim cung cap
nhimg kié€n thic co ban vé vige tinh todn va lua chon dung sai lap ghép cho cic
y€u t6 hinh hoc clla sdn pham sao cho vita ddm bdo tinh céng nghé va chat
lugng cao vira phit hgp véi tiéu chudn nha nudc Viét Nam @3 ban hanh. Baong
thoi, mon hoc cling trang bi cho hoc sinh cdch lya chon va sit dung dung cu do
thich hop dé do va kiém tra cdc yéu t6 hinh hoc clia san pham.

2. Yéu cau cua mdn hoc

Hoc sinh phdi nam viing nhitng khdi niém co ban vé dung sai do ludng,
cdc ng dung cta hinh thic 1dp ghép va hé thong dung sai lip ghép bé mat
tron theo tiéu chuén Viét Nam (TCVN). Sit dung thanh thao cic bang dung sai
lap ghép bé mit tron theo TCVN khi thiét k€, ch€ tao va sira chira san pham.

Str dung thanh thao céc dung cu do phé bién trong nganh co khi.

3. Nhiém vy, vi tri mén hoc

Nhiém vu ctia mén dung sai lap ghép va do ludng k¥ thuat gidp cho ching
ta khi thi€t k€&, ché tao va sira chifa sdn phdm dat dugc yéu cdu chiic ning 1am
viéc cuia chi ti€t mot cich hgp 1y nhat. Pay 12 mén hoc khong thé thigu déi véi
ngudi cong nhan cling nhur k¥ thuat vién vi né gilp ta quan 1y duge tiéu chuin
chat lugng san phdm trong qud trinh sin xudt. |

4. Tai liéu tham khao

Moén dung sai 1ap ghép va do ludng k¥ thuat dugc day trong trudng dua
trén gido trinh Dung sai lap ghép va do ludng k¥ thuat do do Vu trung hoc

chuyén nghiép va day nghé phat hanh nam 2002. Do vy, hoc sinh ¢6 thé tham
khdo gido trinh trén.



5. Phuong phap hoc tap

Day 1a mon hoc khong khé vé 1§ thuyét nhung dé hoc t6t mon hoc
hoc sinh cdn phai thuc hanh nhiéu dé nim vitng k§ nang tinh todn va
ciach tra cdc bang dung sai, cich do th€ nao cho ding cic thong s6 hinh
hoc ciia san phdm.



Phan I

DUNG SAI LAP GHEP




Chuong 1
CAC KHAI NIEM CO BAN VE DUNG SAI LAP GHEP

1. Muc dich

Cung cip nhiing ki€n thitc co ban vé dung sai 1ap ghép dé tao dicu kién
hiéu dugc yéu cdu k¥ thuat ctia ban vé va tiép thu 1ot 1y thuyét chuyén mon.

2. Yéu cau

- Hiéu va nidm vimg ban chat cta tinh d6i lan trong nganh co Khi va tac
dung tich cyc clia nd déi v&i san xuat va su dung.

- Hiéu va thudc cdc khai niém vé kich thude, sai 1éch gidi han va dung sai.

- Ném vitng dic tinh ciia 3 nhém lap ghép, ciing nhu cong dung cua ting
nhém lap ghép dé.

- Biét cach biéu dién bang so d6 sy phan bé mién dung sai cia lap ghép.

1.1. Kh4i niém vé sai sé ché tao - sai s6 do ludng cac chi tiét may

Khi gia cong, khéng thé ddm bao cho loat chi ti€t dugc che€ tao c6 cac
thong s6 hinh hoc (kich thudc, hinh déng, vi tri bé mat, nham bé mat ...) va cac
thong s6 khic (d6 cing, do bén ...) chinh xdc mot cach tuyét ddi.

Diéu nay dugc gidi thich 12 ¢6 nhiéu nguyén nhén gay ra sai l¢ch cho cac
thong s6 trén xuat hién trong qud trinh gia cong, goi 1a sai s6 gia cong. €6 thé
phan sai s6 gia cong thanh sai s6 ché tao va sai s6 do ludng céc chi ti€t mdy.

1.1.1. Sai 56 ché'tao

La sai s6 xudt hién trong qud trinh gia cong 1am cho céc chi ti€t trong loat
chi tiét dugc ché tao khong gidng nhau.

Céc nguyén nhan gay ra sai so ché tao:

My diing dé gia cong chi tiét khong chinh xdc. Vi du: truc chinh may ti¢n
bi dao thi vat duge gia cong s€ khong tron, séng trugt gan bang may thudng
modn hon cudi bang mdy do vy, khoang cdch dén tam truc chinh cia mdy thay
d6i trén sudt chiéu dai bang mdy din dén chi ti€t bi con khi tién.
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Dung cu cit khong chinh xédc. Vi du dao doa khi bi mon thi dudng kinh
cta né khong con chinh xdc din dén 16 duge gia cong khong chinh xac.

Luc cit: 1am bién dang hé thong mdy- dao - 46 g gay ra sai sO gia cong.

Chiéu sau cat: sy thay d8i chiéu sau 16p cat kim loai 1am cho luc cat thay
ddi ma luc cat thay d6i lai tdc dong 1én hé thong may- duo - d6 ga lam cho chi
tiét gia cong bi sai léch theo. :

Rung dong clia mdy: su rung dong cua mdy do chan dong bén trong hoic
bén ngoai ciing gay nén sai s& trong qua trinh gia cong.

Nhiét do: nhiét do clia moi trudng, clia chi tiét gia cong thay doi lam xuat
hién sai s6 trong qud trinh gia cong nhat la d6i véi kim loai mau. Vi du gia
cong bac bing kim loai déng néu khong ¢ kinh nghié¢m s& dan dén sai sO
hang loat.

1.1.2. Sai s6 do luong

Khi do ¢6 thé cé sai s6, do d6 khong thé xdc dinh dugc chinh xdc tuyét d6i
kich thudc cua chi tiét. Sai s6 do ludng 14 sai 1éch gitra két qua do va tri s6 ban
ddu (tri' s6 gdc) cua dai lugng duoc do.

Sai s6 do ludng thudng xay ra do cdc nguyén nhan sau:

+ Sai s6 cua dé do chudn, mau chuén.

+ Do khong chinh xdc clia dung cu do.

+ Kinh nghiém, va k¥ nang ctia nguoi do, d¢ nhay cam cia tay va do tinh
clia mit...

"1.2. Khai niém vé tinh déi 1an trong ché tao may

1:2.1. Bdn chdt tinh doi ldn.

May hodc céc bé phan may dugce tao thanh do nhiéu chi tiét may lap ghép
lai v6i nhau.

Khi thiét k& ché tao may hoac bo phan mdy thi tuy theo chitc nang sir dung
ma ngudi ta budc chiing phai dat duge nhilng yéu cau k§ thuat nhat dinh goi 1a
chi tiéu sit dung mdy ching han nhu do chinh xdc, do bén, nang suat va higu
sudt... ky hiéu 1a As.

Dé dam bao chi tiéu sir dung mdy Ag thi céc chi ti€t dugc lap ghép tao nén
né ciing can phai dat moét s6 chi tiéu k§ thuat nhat dinh ma ta goi la cac thong
6 chifc nang cua chi tiét (ky hiéu la A))

s = [y, Ay 4,)
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hay: As =;f(Af)

Trong d6 A, 1a dai lugng bién déi doc lap
Do vay, khi thiét ké ché taongudi ta mong mudn:

- C6 As hop Iy nhat.

- Phai ¢6 A, hop 1y.

Tuy nhién, trong sin xuat thyc t€ ngudi ta khéng thé ché tao méy hoac bo
phan mdy c6 Ay hop ¥ nhit duge. Ngay trong cdc may hay bd phian mdy cing
loai thi A; cling khong giong nhau béi ¢é nhi¢u yéu t6 tic dong dén nd.

Vi vay. nguoi ta cho phép may hay bo phin may ¢d chi tiéu sir dung A.
duge phép thay déi trong pham vi hgp 1§ nhat dinh xung quanh A goi 1 dung
sai cua chi tiéu st dung mdy hay bo phan mdy- ky hiéu Ja T..

Tir Ty ta ¢6 theé xdc dinh pham vi thay déi cho phép cua céc thong sé chifc
nang cta chi tiét- ky hiéu T,.

v S

Nhur vay, khi thi€t ké ché tao cdc chi ti€t mdy ma A, thod man quan hé gan
ding trén thi khi 1ap thanh may hay b6 phan mdy dat chi tieu T.. déng thoi
méi ddm bao tinh d6i 14n chic ning khi lap rap hoac sita chita tirc 1a chi tiét
mdy va bé phan mdy cung loai c6 kha nang thay thé€ dé dang cho nhau khi lip
rdp va sira chita ma khong cdn gia cong bo sung vin dam bao chi tiéu sir dung
may, cO tri s3 kinh t€ hop 1y.

Céc chi ti€t mdy c6 tinh d6i 1an phai giéng nhau vé hinh ding, kich thuéc,
vi tr{ cdc bé mit, nhdm bé mat va co, 1, hoa tinh... hodc chi duoc khic nhau
trong pham vi cho phép. Pham vi cho phép d6 goi 1a dung sai.

Nhu vay, ta thay dung sai 12 y&u 8 quyét dinh cha tinh déi 1an, do dé ban
chét ciia tinh @61 14n 12 viéc tinh dung sai va quy dinh dung sai cho chi ti€t.

Trong gido trinh dung sai ldp ghép nay ta chi nghién ciu tinh déi i4n cho
cdc thong s6 hinh hoc cua chi tiét: kich thude, hinh ddng, vi tr{ bé mat va
nhdm bé mat.

Loat chi tiét trong dé tdt ca cdc chi tiét déi 14n duge cho nhau thi loat chi
ti€t d6 6 tinh déi 14n hoan toan.

Néu loat chi ti€t ¢6 moét s6 chi tiét khong déi lan duge cho nhau thi loat chi
1€t dé ¢6 tinh d6i 1An Khong hoin toin.
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1.2.2. Vai tré ciia tinh doi ldn déi véi sdn xudt va si dung

1.2.2.1. P61 vdi sdn xudt

Tinh déi 14n chitc nang 1a nguyén tac cia thiét k€ va ché tao. Néu céc chi
tiét duge thiét k€, ché tao theo nguyén tic doi lin chitc nang thi ching khong
phu thudc vao dia diém san xuat. DS 14 diéu kién dé ta c6 thé chuyén mén hod
va hgp tac hod san xuat.

Trong san xuat viéc chuyén mon hod tao kha niang dp dung céc tién bo
khoa hoc k¥ thuat, gidp ta hgp ly hod trong san xuat, nang cao dugce chit lugng
san pham, va tao duge dicu kién nang cao nang suét lao dong dan dén ha duge
gia thanh sin pham.

Viéc hop tdc hod trong san xuat gilip chiing ta ti€p can duge nén san xuit
tién ti€n. thiic day san xudt ngdy cang phat trién.

Viéc san xudt cdc chi ti€t du trit thay th€ tap trung (nhi may san xudt
phu tung thay th&...). C6 1¢i rat nhi¢u vé quan 1y san xuat cling nhy kinh &

1.2.2.2. D6t vor si dung

Trong sir dung viéc stra chita may sé don gian hon nhiéu, bdi vi cdc chi tiét
bi hdng hodc ¢d do tin cay thap s& dugce thay thé nhe nhang bing céc chi tict
mdi ¢é tinh dé6i 1an (phu ting thay th€). Nhu vay giam thdi gian ngiig mdy dé
stra chira, str dung m4y dugc triét dé hon.

1.3. Quy dinh dung sai va tiéu chudn héa

Khi thiét k€&, ché tao may hodc b phan may ngudi ta can cif vao chi tiéu sir
dung mdy {Ay). Chi tiéu sir dung mdy c6 thé 1a nhitng thong s6 hinh hoc hodc
nhitng thong s6 khdc nhu cong suét, hiéu sudt, nang suit...

Trén co s& chi tiéu sir dung mdy Ay ngudi thiét k€ phai xdc dinh duge
thong s6 chifc nang cha chi ti€t A;. Muén dam bao duge thong s§ chiic ndng
ngudi thi€t k€ phai tinh todn va lya chon dung sai cho chi tiét hay néi cich
khdc 1a phai quy dinh dung sai cho chi tiét dugc thiét k€.

Quy dinh dung sai trén ¢c s tinh doi 1an chidc nang la diéu kién thuan loi
cho viéc théng nhat hod va tiéu chudn hoa trong pham vi quéc gia va quéc (€.
Khi nén cong nghiép cang phdt trién thi san pham cang da dang va phong phi,
khong chi ching loai, mdu méd ma ca kich ¢& nita. Trong diéu kién nhu vay doi
héi ¢6 sy thong nhat hod vé mat quan ¥ nha nude, mit khdc dé nang cao hiéu
qué kinh t€ thi phai quy cdch hod va tiéu chuin ho4 cac san pham.
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Dé dép mg yéu cdu trén nha nudc Viét Nam da ban hinh hing loat cdc
tiéu chudn ky thuat trong d6 ¢6 tiéu chudn vé dung sai lip ghép. Cic tiéu
chudn cla nha nude Viét Nam (TCVN) dugc xay dung dua trén co sd cla tiéu
chuan quéc t€ ISO.

1.4. Khai niém vé kich thudc, sai léch giGi han va dung sai

1.4.1. Kich thudc

Kich thudc 1a gia tri bing s6 cua dai lugng do chiéu dai theo don vi do
dugc tua chon.

Trong ché tao may don vi do thudng diing a mm.

Im = 1000mm: 1mm = 1000um.

1.4.0.1. Kich thwoc danh nghia

La kich thuée duge xdc dinh bang tinh todn dua trén ¢o sO chifc ning cla
chi tié1, sau d6 quy tron (vé phia 1dn hon) theo cdc gid tri cia day kich thude
thdng danh nghia tiéu chuan.

I L
]
g ______________ | Y I e
1
1 g
a) Truc b) Lé
Hinh 1.1

Kich thuge danh nghia ctia chi tiét truc duoc ky hiéu 1a dy (hinh 1.1a).

Kich thuéc danh nghia ctia chi tiét 16 dugce ky hiéu 1a Dy (hinh 1.1b).

Kich thudc danh nghia dugc ghi trén ban vé& diing 1am gdc dé tinh cic sai
1¢ch kich thude.

14.1.2. Kich thwoc thuc

La kich thuéc nhan dugce tir két qua do trén chi tiét gia cong vdi sai s6 cho
phép. Vi du: khi do kich thudc truc bing thudc cip c¢6 do chinh xic 1a 1/20,
két qud do nhan dugc 1a 28,25mm tic 1a kich thudc thuc cla truc 1a d, =
28,25mm vdi sai s6 cho phép 1a £0,05mm.



Kich thudc thirc duge ky hieu 12 d, d6i véi truc va D, d6i véi 16.
1.4.1.3. Kich thuéce gioi han
Dé xdc dinh pham vi cho phép cha sai s6 ché tao kich thudc, ngudi ta quy
dinh hai kich thudc gidi han:
Kich thudc gidi han 16n nhét 1a kich thude 16n nhat cho phép khi ché tao
chi tiét, ky hiéu d6i véi tryc d,, va dGi v6i 16 D, .
Kich thudc gidi han nho nhét [a kich thudc nhd nhét cho phép khi ch€ tao
chi tiét, ky hiéu d6i véi true d,,, va d6i véi 16 D, .
Vay diéu kién d€ kich thuGe cua chi tiét sau khi ché tao dat yéu cdu 1a:
Aoy £ d, € d,..
D, <D £D...
1.4.2. Sai léch gidgi han
La hiéu dai 50 giita cdc kich thudc gidi han va kich thude danh nghia.
1.4.2.1. Sai léch giol han lom nhdr (Sai léch gici han trén)
La hiéu dai 5o giira kich thudc giét han 16n nhét va kich thudc danh nghia,
sai léch gidi han trén dugc ky hiéu laes, ES .
Véitruc:es=d,,, ~ dy
Véild: ES=D,,, - Dy

£l
, es .
__________ R e £S
&l : [ \“\\\i\\‘\\ 1
........ ' ! ' AR o RN i
i I l .............. 77, 22" F 'Y R wa l
&+ | 5 -
B ) S
B S B ) ! I .l
N \\\\_ NN
AR

Hinh 1.2: So' dé biéu dién kich thudc giéi han va sai léch gidi han
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1.4.2.2. Sai léch gici han nhé nhat ( Sai léch giot han duéi)

La hiéu dai s& giita kich thuée giG1 han nho nhat va kich thudc danh nghia,
sai léch giéi han nho nhat duoc k¢ hiéu la ei, EI .

Véitruc:ei=d,,, —d,

Véilée: EI =D, - Dy

Sai 1éch gidi han c6 thé ¢6 gid tri duong “+”, am " hoac bing “0.

* Sai léch gidi han dugce ghi bén canh kich thuéc danh nghia véi c& chir
nhé hon: D17, d.* . Vi du: ¢50+000

Ao -{.t41
1.4.3. Dung sai kich thude
La pham vi cho phép cia sai s& kich thudc. Tri s6 dung sai bang hiéu s
gitta kich thudc gidi han |6n nhét va Kich thude gi61 han nho nhat, hoac 12 hiew
sal 6 giita sai léch trén va sai léch dudi.
Dung sai dugc ky hi¢u 1a T (Tolerance).
Dung sai kich thudc truc:

Td:d _d

[LFHEN e

hodc T, =es —ej
Dung sai kich thudc 16:
Tp =D, - Do
hosc Ty, = ES - EI
Dung sai luén luén cé gia tri duong. Tri s6 dung sai cang nho thi dé chinh
xdc kich thude cing cao. Trj 56 dung sai cang 16n thi do chinh xdic kich thuéc
cang thép.
Vi du: Biét kich thuéc ctia chi tigt 16 [i: $50 00" mm
Tinh céc kich thuéc gi6i han va dung saj.
Kich thude thue ciia 16 sau khi gia cong do duge 1a: D, = ¢49.950 mm. hoi
chi ti€t 16 da gia cong c6 dat yéu cdu khéng ?
Gidi':
Kich thuée gidi han 16n nhat cia 15: _
Dy = Dy + ES =50 + 0,020 = 50.020 mm
Kich thude gi6i han nho nhat cia 16
D, = Dy + EI = 50 - 0,041 = 49.959 mm
Dung sai clia 16: .
Ty, =ES-EIl=0,020- (- 0,041) = 0,061 mm

17
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Chi tiét 16 dat yéu cdu khi kich thudc thuc ciia né thdoa man:
D,.. <D <D,
Ta thay: D,,,, = 49,959 > D, = 49,950

Vay chi tiét 16 da gia cong khong dat yéu cau.

« Khi gia cong thi ngudi tho phai nhim tinh céc kich thude gidi han réi déi
chidu véi kich thude do duge (kich thude thuc) cua chi tiét gia cong va danh
gi4 chi 1iét dat yéu cau hay khong dat yéu cdu vé kich thude.

1.5. Lap ghép va cac loai lap ghép

1.5.1. Khdi niém vé lap ghép

Thudng cidc chi tiét ding riéng biét thi chua ¢6 cong dung gi. Chi khi
chiing phdi hop v6i nhau tao thanh m6i ghép mdi ¢é cong dung nhat dinh.
Nhu vay, hai hay mot s6 chi ti€t phoi hgp véi nhau mot cdch ¢o dinh (dai 6¢
vin chat vio bu long) hodc di dong (pittdong trong xy lanh) thi tao thanh
moi ghép.

. ]_ / _8 v
4/ 1
Hinh 1.3: 1-Lé Hinh 1.4: 1 - Ranh truot

2-Truc 2 - Con truot

Kich thudc lap ghép la kich thude ma dua vio né céc chi tiét lap ghép véi
nhau. Trc ag mot méi ghép, kich thudc danh nghia ciia 16 (Dy) bing kich thuée
danh nghia cha truc (dy) va goi chung la kich thudc danh nghia ctia méi ghép:

D, = d,

Bé mit lip ghép 1a bé mat ma dya vao nd cdc chi tiét lap ghép vdi nhau.

Trong dé bé mat “ip ghép cha 16 got 12 bé mat bao, bé mat lap ghép cua truc la

18
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bé mat bi bao. Vi duy trong lap ghép gitta truc va 16 (hinh | 3). lap ghép giita
con trugt va ranh trugt (hinh 1.4) thi bé mat 16 va bé mat ranh truot 1a bé mat
bao, con bé mat con trugt vi bé mit truc 13 bé mat bi bao.

Tay theo hinh dang bé mait lip ghép, trong ché tao co khi phan loai
nhu sau:

+ Lap ghép bé mat tron: bé mat lap ghép <6 dang la bé mat tru tron hodc
mat phing.

+ Lap ghép con tron: bé mat lap ghép la mat nén cut.

+ Lap ghép ren: bé mat lap ghép 1a mat xoén 6¢ cé dang profin tam gidc,
hinh thang ...

+ Lap ghép truyén dong banh rang: bé mit 1dp ghep la bé mat tiép xic mot
cach chu ky ciia cdc rang bdnh ring.

Dac tinh cua lap ghép bé mat tron duoc xdc dinh bdi hiéu s6 kich thude bé
mat bao va kich thudc bé mat b bao:

Néu D, - d, ¢6 gid tri duong thi lap ghép c6 do ho.

Neéu D, - d, ¢6 gid trj am thi lip ghep cé dé doi.

Dua vao dac tinh trén lap ghép bé mat tron duoc chia lam 3 nhom

1.5.2. Phdn logi ldp ghép
1.5.2.1. Nhém ldip long

Trong nhém lap ghép nay kich thude lip ghép ciia 16 ludn luén 16n hon
kich thudc 1ap ghép cia truc.

5 max

S
-

N
M.

VAL TTL ST IS TS TS

¢

d max
d mrfn
" Dmm

Fi

Hinh 1.5: Nhém ldp ghép long.
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Dic diém ctia nhém 1ap 16ng 14 luon ludn c6 4o ho va do h& duge ky higu
1ASvaS=Dt-dt
- Ung véi cac kich thuée gi6i han ta ¢ d6 ho gidi han:
Smax= Dmax - dmin

S = ES—ei
Smin = Dmin - dma.\
S,..,=El—es
- P06 ha trung binh:
- Smax + min
[ 2
- Dung sai cia d6 hd (dung sai 1ap ghép long):
T»; = Smux - Smin

T~ = (Dmax- dmin) - (Dmiu - dma.\)
Tn = (Dmax' Dmin) - (dmux - dmin)
T, =Ty + T,

Nhu vay, dung sai mdi ghép bing tong dung sai cha kich thudc 16 va kich
thudce truc.

Pham vi st dung: ldp ghép long thudng dugce sir dung d6i véi méi ghép ma
hai chi tiét 1ap ghép c¢6 su chuyén dong tuong d6i v6i nhau va ty theo chifc
ning chia moi ghép ma ta chon kiéu 1ap c6 do hd nho, trung binh hay 16n.

1.5.2.2. Nhém lap chdt

Trong nhém 14p ghép nay kich thudc lap ghép cla truc ludn lén hon kich
thudc 1ap ghép cia 16.

Nrin
Nrasx
T e “’ \W\\\
AR
E‘ [\ ‘E. | .:_I
=l e }? y}/ _g! Q":" ......................................... QE!
. l '
] 423 ...... 1

Hinh 1.6: Nhém Idp ghép chat.

20



Pac diém clia nhém 1dp chat 12 luon luon c6 4o doi, d doi duge kv hiéu la
NvaN=d,-D,
- Ung véi céc kich thuée giéi han ta c6 d6 doi gidi han:
Nonar = Qo Divia

Nlml\ =&s 'E’l
Nmin = dmin' Dmux
Nmin =e1-ES
- D% do6i trung binth:
N +N
;\,rm _ 7 max o
2

- Dung sai chia d6 doi (dung sai ciia 1ap ghép chat):
Ty = Niax - Nion
To=Tp+ T,

Phar vi sir dung: ldp ghép chat duge sir dung doi voi cic méi ghép c6 dinh
khong thio hoac chi thao khi stra chita 16n. Do doi cia lap ghép du dam bao
truyén momen xodn nhung tuy theo tri s6 cla luc truyén ma ta chon lap ghép
¢6 do dai nho, trung binh hay 16n.

1.5.2.3. Nhom ldp ghép trung gian

Trong nhém lip ghép nay kich thudc thyc cha tryc 6 thé I6n hon hodc
nhéd hon kich thude chia 18, C6 nghia 12 1ip ghép c6 thé c6 do doi hoac c6 do
hé. Tri s6 do doi hodc do ho & day déu nho.

Trong nhém ldp trung gian chi tinh:

Siux = Dinax - e

Noux = Dia = Qi
Do hd trung binh hodc d6 déi trung binh duoc tinh nhu sau:
-Néu S, > Nuux

g R Sma\ — A‘I max
o
2
- Néu Nmux > Smax
— Nmax ) max
th 2
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Hinh 1.7: Nhém ldp ghép trung gian.

Thuc t€ ching 6 ring céc do hd hodc do doi trung binh thudng xuat hién
nhiéu hon do hd hodc do doi gidi han, vi trong che tao céc kich thudc trung
binh c6 xdc suat xuit hién nhiéu hon.

+ Dung sai cia lap ghép duge tinh:

Tys =Ny + Siran
Tns=To+ T,

Pham vi st dung: lap ghép trung gian thudng dugc si dung doi voi cac méi
ghép ¢& dinh nhung thudng xuyén phai thio lap trong qué trinh sir dung va
nhimg m&i ghép yéu ciu do dong tam cao gilta cac chi tiél 1ap ghép. C6 thé
diing lap ghép trung gian dé truyén lyc nhung vdi diéu kién phdi c6 thém chi
tiét phu (then, chét, vit ...)

1.6. Biéu dién bang so d6 su phan bé mién dung sai lap ghép

Pé don gian va thuan tién ngudi ta biu dién lap ghép dudi dang so dé
phan bd mién dung sal.

So d6 lap ghép 12 hinh biéu dién vi tri tuong quan gitia mién dung sai clia
16 va mién dung sai cha truc trong moi ghép.

1.6.1. Cdch vé so dé lap ghép

Ké mot dudng ndm ngang biéu dién vi tr clia duding kich thude danh nghia.
Tai vi tri d6 sai léch ciia kich thudc bing 0, nén con goi la dudng “khong™.
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Truc tung bi€u dién gid tri sai lech giGi han ctia kich thudc theo don vi pum.

Gid uri sai lech duong dat trén dudng “khéng”.

Gid tr] sai léch am dar dudi duong “khong”.

Mién dung sai clia kich thuéc duoc biéu thi bing hinh chit nhat cé gach
chéo duge gisi han boi hai sai léch gidi han.

Vi dy: So d6 phan bo mién dung sai cia lip ghép ¢6 d = D = 40mm.
Sai 1éch gidi han cua kich thuéce 16 13: ES = +25um; EI = 0. Sai lech gii
han cua kich thudce truc 1a: es = - 25um; ei = -50 um duge biéu dién nhu
hinh vé 1.8.

um
|
25
} % D wong "khong”
l:. 10 T /,, 7/.1’/ ,’f'j
;ﬁ? =101
| -85 NS I
S 40-&\ =
NN

Hinh 1.8: So dé phin b6'mién dung sai.

1.6.2. Tdc dung cia so dé ldp ghép

Qua so d6 phén bs mién dung sai ta x4c dinh durge:

- Gia tri cua kich thuGc danh nghia ciia mdi ghép (D, dy).

- Bigt dugc gid tri clia sai léch gidi han ( ES, EI es, ei ).

- Biét duoc vi tri va gid tri cla kich thudc gi6i han (D,,,, D, d._, .
- Tri s6 dung sai cta kich thude 18, truc ( T, T, ) va clia méi ghép.
- D€ diing nh4n biét dugc dac tinh ldp ghép :

+ Lap léng néu mién dung sai 16 nim trén mién dung sai truc.

+ Lap chat néu mién dung sai truc nim trén mién dung sat 14.

d

min)'
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+ Lap trung gian néu mién dung sai 16 vi truc ndm xen k& nhau
- Biét duoe tri s6 do hd, do doi giGi han,
Vi du : Cho lap ghép c6 so d6 phan b6 mién dung sai nhu hinh v& 1.9.

um
[
| Tq
—— 34 |
B - G‘
i | | &o £ z
3 g
o 10 \TK N
)
2 g
W S
<
Q"..

Hinh 1.9

Qua so d6 trén ta xdc dinh duoc:
+ Kich thuée danh nghia cia méi ghép Dy = dy = 45 mm.
+ Sai léch gi6t han ES = 25um; EI =0.

es = 50um ; ei = 34um.
+ Kich thuéc gi6i han D, ,, = 45,025 mm; D,,, =45 mm.

dpax = 45,05 mm ; d,, = 45,034 mm.

Dung sai kich thudc 16 Ty, = 0,025 mm.

truc T, = 0,016 mm.
+ Dung sai ctia méi ghép T = 0,025 + 0,016 = 0,041 mm.
Mei ghép la lap chat vi mién dung sai truc ndm trén mién dung sai 18.
+ D¢ doi gidi han N, = 0,05 mm.

N,,, = 0,009 mm.



Bai tdp:

Cho lip ghép trong dé kich thude danh nghia &82mm. Sai l¢ch gidi
han cta 16 ES = 35um, EI = 0. Sai léch gidi han cla truc es = 45um, el =

23 pm.
Yéu cadit:

V& so d6 phan b mién dung sai va tinh: kich thude giéi han dung sai coa

16 va truc do hd, hoac do doi gid han.
- Tinh kich thuéc gidi han:

D,.=D+ES

= 82mm + 0,035 = 82,035mm
D,,,=D+EI

= 82mm + 0= 82mm
d = d+es

= 82mm + 0,045 = 82,045mm
d,,=d+el

min

= 82mm + 0,023 = 82,023mm

um
{ SMOX
/
45 br=
T i
iy
23 TN <
NN
10 &@\x 1

D=d=82

Hinh 1.10
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- Tinh dung sai:

Tys=Ty+ T, .
= 35um + 22um = 57um
- Tinh do ha, doéi gidi han:
Siax = Dies - Ao = 82,035mm - 82,023 mm = 0,012 mm.
N e = b - Dyin = 82,045mm — 82,000 mm = 0,045 mm.

Cau hoi 6n tap

1. Thé& nao la tinh d8i 1an? Y nghia clia n6 d8i vai san xudt va st dung.

2. Phan biét cac kich thudc danh nghia, thuc va gidi han. Diéu kién dé chi tiét dat
yéu cau kich thudc |3 gi?

3. Thé nao la sai l&ch gidi han, cach ky hiéu va cong thic tinh?

4. C6 may nhom ip ghép, dac diém clia timg nhém?

5. Trinh bay cach bidu dién so db phan bd mién dung sai clia l3p ghép.

Bai tap
1. Tinh kich thudc gi6i han va dung sai kich thudc chi tiét trong cac trudng hgp:
a. ¢82"" b. #1200 c. 102355,

Chi tiét sau khi gia cdng ¢6 kich thude thuc 101,85 ¢ dat yéu cau khong, vi sao?

2. Bidu dién so d6 phan b3 mién dung sai clia cac 13p ghép cho trong bang sau:

Thir ty Kich thuéc 16 Kich thudc truc
1 $46°0 467,05
2 ¢58+n_n3:: ¢58:?}?}:2
3 $1207°'7 9120, 5o
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3. Cho I&p ghép trong do kich thudc 16 14 $56™ ™" tinh sai léch gidi han ciia truc
trong cac trudng hop sau:

a. Do ha gidi han cla I13p ghep 1a: §,,,, = 136 um, S,,, = 60um.

b. DY déi gidi han ctia lap ghép 1a: N, = 51 pm, N, = 2um.

¢. Do hd va d6 doi gi6i han cda tip ghép 1a: S, = 39,5 um, N, =9,5um,
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Chu’dng 2
HE THONG DUNG SAI LAP GHEP BE MAT TRON

1. Muc dich

- Gidi thiéu nhitng quy dinh vé dung sai lap ghép bé mit tron theo TCVN.

- Huéng dan sir dung cic bang dung sai.

2. Yéu cau

- Nam viing nhitng ndi dung co ban cia hé thong dung sai lip ghép bé mat
tron theo TCVN.

- Hiéu duoc ¥ nghia cdc ky hiéu vé dung sai va ldp ghép trén ban vé

- Str dung thanh thao cdc bang dung sai.

2.1. Khai niém vé hé thong dung sai lap ghép

Dé dip dng yéu cdu phat trién va hoi nhap vdi nén kinh t€ thé gidGi, nha
nudc Viét Nam di ban hanh hang loat cdc tiéu chuan k¥ thuat, trong doé ¢é tiéu
chuan dung sai liap ghép bé mat tron: TCVN 2244-99. Tiéu chudn dugc xay
dung trén ¢o s6 cla tiéu chudn quéc t€ ISO 286-1 : 1988, Hé thong dung sai
lap ghép la tap hop cic quy dinh vé dung sai va lap ghép dugc thanh lap theo
quy luat va dua thanh tiéu chuan théng nhat. \

Hé théng dung sai lip ghép khic phuc dugce su lua chon tuy tién, tao kha
ning tiéu chuin hod dung cu cét va calip do.

2.2. N¢i dung hé thong dung sai lap ghép

2.2.1. Quy dinh dung sai

Trén co s& cho phép sai s vé kich thude ngudi ta dd nghién citu va théng
ké thuc nghiém gilra gia cong co voi sai s8 vé kich thude va dua ra duge cong
thifc thuc nghiém tinh dung sai nhu sau: T = a.1.

a - hé s6 phy thudc vao mitc d¢ chinh xdc cia kich thude. Kich thudce cang
chinh xdc thi a cang nhd, tri s6 dung sai cing bé va nguge lai a cang 16n, tri s0
dung sai cang Ién, kich thude cang kém chinh xac.

i - 1& don vi dung sai, dugc xdc dinh bang thuc nghiém va phy thudc vao
pham vi kich thudc.
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Déi vdi cac kich thude tir 1+500mm thi:
i=0.045YD +0.001D

Dy D ope

Hinh 2.1

Tir d6 thi biéu dién quan hé giita tri 56 dung sai va kich thudc & trén ta thay
rang: trong titng khoiang nhé Ad cia kich thude, g1a tri dung sai kich thude bién
cua khodng so véi gid tri trung binh cda khodng sai khdc nhau khong dang ke
nén co thé bod qua duge. Vi vay, dé don gian va thuan tién cho viéc sir dung
ngum ta quy dinh dung sai cho timg khoang kich thudc va gia tri dung sai cua
moi khoang kich thuée duge tinh theo kich thudc trung binh (D) clta khoang:

D=D.D,

Trong d6 D,. D, la kich thude bién cha khoang.

Sur phan khodng kich thudc danh nghia phéi tuan theo nguyén tic dam bao
sai Khdc giifa gid trj dung sai tinh theo kich thuéc bién ctia khoang so véi gia
tri dung sai tinh theo kich thu6c trung binh cta khoang d6 khéng qué 5 + 8%.
Theo nguyén tic d6 thi cic kich thude tir 1 + S00mm ¢6 thé phan thanh 13 =
25 khodng tuy theo dic tinh ciia timg loai lap ghép (bang 2.1).

Tiéu chudn Viét Nam quy dinh ¢6 20 cap chinh xé4c (cap dung sai tiéu
chudn) va duge ky hiéu ITOl, ITO, ITI,.., IT18. Cic cdp chinh xdc tir
IT1+IT18 duoc sit dung phé biéh hién nay.

Cép chinh xdc tir IT1 + IT4 duge sir dung doi véi cdc kich thude yéu cau
d6 chinh xdc rat cao (ché tao dung cu do, can mau).

Cap chinh xdc IT5, IT6 duge sir dung trong linh vuc co khi chinh xdc.

Cap chinh xdc IT7, IT8 dugc sir dung trong linh vuc co khi théng dung.

Cédp chinh xéc tit IT9 + IT11 thudng six dung trong linh vic co khi 16n (chi
ti€t ¢6 kich thude 16n).
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Cap chinh xdc tir IT12 = IT16 thudng sit dung d6i véi nhimg kich thuée
chi i€t yéu ciu gia cong tho.
Tri s6 dung sai tiéu chudn cho cic cap chinh x4c khédc nhau va kich thude
danh nghia khdc nhau duge cho trong bang 2.2.
Bdng 2.1. Khodng kich thicde danh nghia

Kich thuéc danh nghia dén 500 mm
Khoang chinh . Khoang trung gian
Trén Pén va bao gém Trén Pén va bao gom
- 3
6
6 10
10 14
10 18 14 18
18 24
18 30 24 30
30 40
30 30 40 50
50 65
50 80 65 20
80 100
80 120 100 120
120 140
120 180 140 160
160 180
180 200
180 250 200 225
: 225 250
250 280
250 315 230 315
315 355
315 400 355 400
400 450
400 200 450 500
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2.2.2. Quy dinh lip ghép

Khdi niém sai léch co bdn

Sai léch cg ban la mot trong hai sai léch trén hodc dudi gln véi dudng
khong diing d¢ xdc dinh vj tri cha mién dung sai so véi dudng “khong”.

ES
Tp " Puing khong”
EI
* /
©* T - S fech o
Toef
ol

Hinh 2.2

Theo TCVN 2244-99 ¢¢ 28 sai léch co ban doi vdi 16 va 28 sai léch co ban
déi vdi tryc. Sai léch co ban duge k¥ hiéu biang 1 hoac 2 chit ¢di latinh:

Chir in hoa v6i 16: A, B, C, CD, ..., ZA, ZB, ZC.

Chit thudng véi truc: a, b, ¢, cd, ..., za, zb, zc.

Vi tri mien dung sai tuong (g véi cdc chit clia sai lch co ban nhu hinh 2.3

g
g

i

?H@ e Biromg “khéng
M Rty

Sar Kokl | Ao vk o

Kl vtk durshs ngshin

=ty
pr I

Eﬂ
hE]ﬁ ggaﬂﬁﬁﬁﬁﬁg S Dicong “khong ™

N K

s Tl der | Mo dich i

Knh dnae dagh pghie

Fiee

Hinh 2.3
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Sy phoi hop giiia kich thudc danh nghia, sai léch co ban va cap chinh xdc
tao nén mién dung sai. Vay ky hiéu mién dung sai bao gém 3 thanh phan trén,
vi du: $30H7.

Hé thong ldp ghép

TCVN quy dinh céc ki€u 1ip dugce thue hién theo 1 trong 2 quy luat sau:

2.2.2.1. Quy ludt ctia hé thong I1é cobdn

pm

7777
T /)
8

oL

. 777
S T
oy // } //
Long - Chat | Trung gian

Hinh 2.4

La h¢ thdng céc ki€u ldp ma vi tri mién dung sai cha 16 1a c6 dinh luén
ludn & trén va sét véi dudng "khong", much c6 céc kiéu 14p khéc nhau thi thay
d6i vi tri mién dung sai ciia truc so véi dudng "khéng" (hinh 2.4).

Mién dung sai clia 16 co ban ky hiéu 13 H va c6 dac tinh EI = 0; ES=T,.

2.2.2.2. Quy ludt ciia hé thong truc co bdn

L h¢ thong céc ki€u 1ip ma vi tri mién dung sai ciia truc 1a ¢6 dinh luén &
du6i va st v6i dudng "khong", mudna ¢ cic kiéu lip khdc nhau thi thay déi vi
tri mién dung sai clia 16 so v6i dudng "khong” (hinh 2.5)

33
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Hinh 2.5

Mién dung sai clia truc co ban ky hiéu 1 h va c6 dic tinh es = 0; ei = - T,

* Lua chon hé thong 1ap ghép: dé chon kiéu lap tiéu chudn khi thiet k&,
ngodi dic tinh yéu cau cuia lap ghép ngudi thiét k€ con phai dua vao tinh kinh
t€. ky thuar va tinh cong nghé két cau dé quyét dinh chon kiéu lap trong hé
thong 16 hay truc ¢o ban. '

Ve mat kinh t€ ma xét thi ngudi ta chon kiéu lip trong hé thong 16, B&i vi
gia cong 16 chinh xdc khé va thudng phii diing nhimg dung cu dit tién nhu
dao chudt, dao doa... ma khi chon kiéu lap theo hé théng 16 thi s6 kich thudc
16 lai it hon so véi hé truc. Boi vay, chon kiéu lip trong hé thdng 16 ¢6 loi hon.
Tuy nhién, trong nhing trudng hop do yéu cdu vé thiét k& va cong nghé khong
cho phép chon kicu lap theo hé 16 thi bugc ta phai chon kiéu ldp theo hé truc,
vi du nhu 1dp vdng ngoai clia 6 bi véi than hop.

2.3. Ky hiéu sai lech va lap ghép trén ban vé

2.3.1. Déi vii bdn vé chi tiét

Tiéu chuin quy dinh ¢6 3 cdch ghi ky hiéu sat léch ciia kich thudc trén ban
vé chi tiét.

2.3.1.1.Ghi theo ky hiéu quy wic cria mién dung sai

Vidu: L6 @40 H7 hoic truc 40f7.

Cd nghia: - Dy = 18 mm - dy =40 mm

- H7 12 mién dung sai ciia 16 - {7 la mién dung sai cia truc.
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Trong d6: H — sai léch co ban f — sai léch co ban
7 — cap chinh xic 7 — cép chinh xac
2.3.2.2. Ghi theo tri $6 sai léch giéf han
Vi du: Truc @ 40750
C6 nghia la: dy =40 mm
es = - 0,025 mm; el = - 0,050 mm
L(:) @40+(1.[}25
Co6 nghia la: Dy =40 mm
ES=+ 0,025 mm; EI=0
2.3.2.3. Cdch ght két hop hai cdch ghi & rén
Sai léch giGi han duge ghi & trong ngoidc don bén phai.
, (— 0,025}
Vidu: True &40 {7
' ' ~-0,050
Cé nghia: dy =40 mm
es =- 0,025 mm; e1 = - 0,050 mm

| |
! |
Z40f7 |
i @4411117
Z 40+0.025
24048
. 1225

Hinh 2.6: Ghi sai léch gidi han trén bdn vé chi tiét.
2.3.2. Péi véi bdn vé ldp
Ghi kich thuéc 1ap ghép va sai lech gidi han cho ban v& 1ap cling c6 3 céch
tuong tu nhir d6i v6i ban ve chi tiét.
2.3.2.1. Ghi theo ky hiéu mién dung sai
Mién dung sai 16
Mién dung sai tryc

Kich thuéc danh nghia
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Vi du: @60—511
e8

Kich thudc danh nghia Dy = dy = 60 mm

s - N H 14 sai léch co ban
Mién dung sai ciia 16: H7 v6t = 715 . 4p chinh xdc

" . . e 1a sai léch ¢o bdn
Mién dung sai cua truc: €8 vil . e i .
' 8 1a cdp chinh xac

2.3.2.2. Ghi theo gid tri sai léch gidi han

+ 0,030

Vidu: @60 | - 0,060
- 0,106

Kich thuée danb nghia Dy = dy = 60 mm.

Sai léch gidéi han cha 16 ES = 0,030 mmm, EI = 0.
Sai léch gi6i han cta truc es = - 0,060 mm; ei = - 0,106.
2.3.2.3. Cdch ghi két hop hai cdch trén

+ 0,030
| Vidu: z6027 | T0.060
e8 | _0.106
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2.4. Chon Kiéu lap tiéu chuin cho méi ghép khi thiét ké

Theo quy luat clia hé théng 1ap ghép 16 co ban va truc co ban ta ¢é thé
hinh thanh céc lap ghép tiéu chudn theo 3 nhém 1ap 1ong, chat, trung gian. Khi
chon cdc ki€u 1dp tiéu chudn, phai tuy thuéc vio chifc niang sir dung ciia méi
ghép ma dinh ra yéu cdu vé& do ho hoic d¢ déi gidi han clia lip ghép. Sau dé
can ¢l vao do ho (d6 doi) gisi han d€ chon kiéu lap cho phi hop.

2.4.1. Chon kiéu ldp long tiéu chudn

Nhém lap 16ng tiéu chuan gém céc kiéu lip:

HH H
iy
. HH H
v —,— ..., —

B h

v3i d6 hd giam dan uy ﬁ—[éj dén %
a

* Cdch chon: Xuét phét tir gia tri do hd gidi han yéu ciu ma ta chon kiéu
14p ¢6 d¢ hd gidi han phit hop (bang 3 phu luc 1).
2.4.2. Chon kiéu ldp trung gian tiéu chudn

Nhém lap trung gian tiéu chudn gém céc kiéu l4p:
HHHH

h h
vO1 d6 doi tang dan tir HfJ, dén E(EJ '
j. LA n\h

* Cdch chon: Khi chon méi ghép trung gian phai can cif vao do hd va do
doi cho phép cila moi ghép d€ chon duge méi ghép phit hop véi yéu cdu (bang
5 phu luc 1).

2.4.3. Chon kiéu ldp chat tiéu chudn

Nhém lap chat tieu chudn gém céc kiéu lip:

HHHH H H H
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vai do doi tang dan dan tir E[E) dén E—[K}
p\h z\ h

* Cdch chon: Giong nhu khi 1ap 1ong, ta can cit vao do doi cho phép cla
méi ghép dé chon m&i ghép chat phu hop vdi yéu cdu (bang 4 phu luc 1).
e Cic bang dung sai

Sai lech gidi han clia kich thudc tng véi cic mién dung sai ti¢u chuan da
duge tinh va dua thinh bang tiéu chuan (TCVN 2245-99), khi cin biét tri 0
sai lech gidi han kich thude fing v6i mién dung sai bat k¥ nao ta tra trong cac
bang 1, 2. 3,4, 5 phu luc 1.

Bang |: Sai léch gidi han kich thude 16 d6i véi céc kich thude dén 500 mm.

Bang 2: Sai léch giGi han kich thudc truc d6i véi cac kich thude dén
500 mm.

Bang 3: Do hd gi6i han cha céc lép ghép long kich thude tir 1+ 500mm.

Bang 4: Do doi gidi han cha cic lip ghép chat kich thudc tir 1+ 500mm.

Bing 5: Do doi gisi han cua cdc lap ghép trung gian kich thudc tir
1+ 500mm.

Cau hoi

1_Tiéu chudn dung sai &p ghép bé mat tron TCVN 2244-99 quy dinh bao nhiéu cép
chinh xac va ky higu chlng nhu thé nao?

2. Thé nao 1a hé théng lap ghép 16 co ban va truc co ban? V& hinh minh hoa.

3. Sai léch co ban la gi? Tiéu chudn TCVN 2244-99 quy dinh day cac sai l&ch cd
ban nhu thé nao ?

4. C6 may nhom 14p ghép tiéu chudin va dac tinh chia chung nhu thé nao?

5. Cho vi du vé ky hiéu sai léch va I4p ghép trén ban v&, giai thich cac ky higu do.

A . , - H7 H7
6. Néu pham vi (tng dung cua 2 kieu 13p sau: —, — .
f71 k6

Bai tap
1. Cho c¢ac 1ap ghép tru tron ghi trong bang 1 dudi day. Hay ghi ky hiéu sai léch v
l4p ghép bang chif va bang sé trén ban vé.
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Bang 1:

TT dy, mm Kiéu lap T d,, mm Kidu 1&p
1. 30 18 8 22 1, 92 HT KT
¢8 h8 k6 h6
2 40 2797 2 115 BT 27 |
' g6 b ' 56 h6
3 50 a7 va 27 3 124 27 va il
' 6 h6 ' n6 k6

2. Clng véi cac lp ghép tru tron cho trong bang 1.

- Hay 1ap so d6 phan bd mién dung sai cfia lap ghép.

- Lap ghép da cho thudc nhém [Ap ghép nao? Xac dinh d6 hd, d6 déi gidi han cla

chung.

3. Véi dac tinh yéu cau cla Iap ghép cho trong bang 2 dudi day.

7| | Smase | Soewe | p | S | Nowe | Norse | | G | Sowe | Srne

mm um pum mm pm LU mm um um
1 42 80 25 4 | 46 42 1 48 8 -33
2 | 56 180 60 5 | 66 60 11 8 76 39 -10
3 | 82 76 0 6 | 86 a3 36 9 82 25 -32

- Chon kiéu 1p tiéu chudn cho ting trudng hgp.
- Xac dinh sai l&ch gi6i han kich thuéc 16 va truc.
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Chuong 3
SATLECH HINH DANG, VI TR - NHAM BE MAT

1. Muc dich

Cung cép kién thic vé sai léch hinh dang, vi tri va nhdm bé mat cua chi
ti€t gia cong trén co s& d6 ti€p thu ly thuyét chuyén mon thuén 101 hon.

2. Yéu cau

- Ném viing cdc dang sai 1éch hinh dang va vi tri bé mat. Cach biéu dién
ching trén ban ve.

_ Hiéu vé ban chat va nguyén nhan sinh ra nhim bé mat, dnh huong cha
chiing d&n chat lugng clia méi ghép, phuong phdp ddnh gid nham va ky hi¢u
nham trén ban v&.

3.1. Sai léch va dung sai hinh dang

3.1.1. Khdi niém chung _

Trofig ché tao may ngudi ta thudng thiét k& cdc chi ti&t tir nhitng hinh dang
hinh hoc don gian nhét, bdi diéu dé s lam don gian cho viéc ché tao. Céc chi
tiét rieng biét hodc cac bo phan ciia ching thudng duge lam & dang mit phéng
hoic mit try. R4t it khi ngudi ta ding cdc chi tiét & dang hinh hoc khac.

Tuy nhién, do mot loat nguyén nhan anh hudng tdi ché tao, hinh dang cua
chi tiét khong giit duge 1y twdng. Do do, ngudi ta quy dinh céc tiéu chudn
rieng cho sai léch so v6i hinh déng hinh hoc ding. Dé dinh mic va ddnh gid vé
s& lugng cac sai léch hinh dang, ngudi ta dua vao cac khai niém sau:

B& mat thyc: 12 bé mat trén chi tiét gia cong va céch biét né v6i moi trucng
xung quanh. |

Profin thuc: 13 dudng bién cla mit cit qua bé mat thyc.

Bé mat 4p: 12 bé mat c6 hinh dang cia bé mit danh nghia (b¢ mat hinh hoc
~ diing trén ban v&) ti€p xic v6i bé mat thuc va duge bé tri & ngoai clia var liu
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chi tiét sao cho sai léch tir bé mat 4p t6i diém xa nhat ctia bé mat thuc c6 tri s6
nho nhat.

Profin 4p 1a dudng bién clia mat ct qua bé mat ap.

Tuong ng vdi cdc chi ti€t phéng vi try tron ta ¢d cdc dung sai sai léch
hinh dang nhu sau:

3.1.2. Sai léch hink dang bé mdt phdng -

Sai léch hinh dang bé mat phéng duoc dac trung boi do phang va do thing.

+ Sai lech do phing: 14 khoang cach 16n nhat tir cic di€m trén be mat thuc
d&n mit phing 4p tuong (mg trong gidi han phén chuan L.

mat phang - [

bé mat thuc

Hinh 3.6

+ Sai Jech do thing: 12 khoang c4ch 1én nhat tir cic diém trén profin thuc
dén dudng thang 4p trong gidi han chiéu dai quy dinh L.

dudng thang dp
|
[I 7—/—7-'7'\ / profin thuc
< I —

Hinh 3.7

41



3.1.3. Sai léch hinh dang bé mdt fru

D6 véi chi 1i€t tru tron thi sai léch hinh dang dugc x€t theo hai phuong:

- Sai léch profin theo phuong ngang (theo méat cit ngang) goi 12 sai lech do
tron. Sai léch vé do tron 1a khoang céch 16n nhat A tir céc diém cia profin thuc

dén diém tuong dng cha vong tron ap.

préfin thic

profin dap

Hinh 3.8

Khi phén tich sai 1éch do tron theo phuong ngang ngudi ta con dua vao sai
léch thanh phan:
+ Do 6 van: la sai 1éch do tron khi profin thyc ¢o dang hinh 6 van

profin thue

/

;k\
d maXx

1
préfin ap

d min

— i

Hinh 3.9
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: d —-d._.
* Sai lech duoe tinh: A = Znax =%

+ B0 méo canh: la sai léch do tron khi profin thue coa chi tiét ¢6 hinh
nhi€u canh.

profin thuc

\“‘-5___.____ ____,.(/

L profin dp

Hinh 3.10

- Sai léch profin theo phuong mat cit doc truc goi la sai [éch profin mat cit
doc (khodng cédch 16n nhat tir nhimg diém trén profin thyc dén phia tvong iing
cua profin 4p).

profin ap

\L/ profin thuc

Hinh 3.11

Khi phan tich sai léch d¢ tron theo phuong doc truc ngudt ta ciing dua vao
c4c sai léch thanh phén:

+ Do con: 13 sai lech profin mat cit doc khi dudng sinh thing nhung
khoéng song song.
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d max
d min

Hinh 3.12

+ Do 161 (d6 phinh): 14 sai léch profin mat cdt doc truc khi dudng sinh
khéng thang ma ¢6 dang cong 18i.

]

 dmax
Ld mm_J%

Hinh 3.13

+ D6 16m (do that): 1a sai léch profin mat cat doc truc khi dudng sinh
Kkhong thing ma c6 dang cong I6m.

d min

ol e — —— i

X
N
N

Hinh 3.14

Tinh sai lech caa do con, 161, 16m:
d —-d

A= max min
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- Khi danh gia t6ng hop sai léch hinh dang bé mat tru, ngudi ta diing chi
ti€u “sai lech do tru”. N6 1a khoang cach 16n nhat tir cic diém trén bé mat thirc
dén bé mat tru dp trong gidi han chiéu dai chusn.

3.2. Sai léch va dung sai vi tri cic bé mat

Céc chi 1iét mdy thudng dugc gi6i han béi cdc bé mat khdc nhau (phang,
try, cdu ...), cdc b€ mat ndy phai ¢6 vi trf twong quan chinh xdc méi dam bao
ding chic ning cia ching. Trong qud trinh gia céng do tidc dOng cua sai s6

gia cong ma vi tri tuong quan giifa cic b& mit chi tiét bi sai léch di sai l¢ch vi
tri giita cdc bé mit thé hién & cdc dang sau:

3.2.1. Sai léch dj song song cita mdt phdng

- La hi¢u s6 khoang céch I6n nhét a v nhd nhat b gita 2 mit phang ap
trong gidi han phdn chuin quy dinh.

Hinh 3.16



3.2.2. Sai léch do vuong goc cua mdt phdng
Sai lech do vuong goc giita cac mat phing dugc do biang don vi dai A trén
chiéu dai chuan L.

Hinh 3.17

3.2.3. Sai léch vé d¢ dong tdm
La khoang cdch 1dn nhat giita duong tam ciia bé mat ta xét va dudng tam
ctia bé mait chuén trén chiéu dai quy dinh cha phan bé mat.

—— e -
i !
i
. . - o rd Ed
cfurdrtrg fin Vel LT ’/

. i - . ks N 3 ey
tev ko s:it A chromg dm chudn
Iy ALY S . P o =0 .

| e - ,/ ra

Hinh 3.18
3.2.4. Sai léch vé d¢ doi xitng
La khodng céch 16n nht A gifia mat phing d6i xing ciia yéu t¢ chudn va
mit phing d6i ximg clia yéu 16 khéo st trong giGi han quy dinh.

mat phdng doi xiing

yéu to khdo sat mdit phéng ximg chudn

~ ///
'S
i
11
R
i FAY

A

Hinh 3.19
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3.2.5. Sai léch vé d¢ ddo mdt diu

La hi¢u A gilta khoang cdch 16n nhat va nhd nhat tit cdc diém cia profin
thue mat dau 16i mat phing vuéng géc véi dudng truc chudn duge xdc dinh
trén duong kinh d dé cho hoic trén dudng kinh bat ki & mat ddu.

duong tim

......

Hinh 3.20

3.2.6. Sai léch vé d¢ ddo hudng kinh
La hiéu A giita khoang cich 16n nhat va nho nhat tir cic diém cla profin
thyc bé mat quay t6i dudng truc chudn.

dudng tim
chudn

NN

Hinh 3.21
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3.3. Céach ghi ky hiéu trén ban vé

PEé quy dinh cich hiéu thoéng nhét cdc yéu cdu trén ban v& vé sai léch hinh
ddng vi tri bé mat tiéu chudn Viét Nam 10 - 85 (TCVN 10 - 85) 44 soan thao
cac dau hiéu quy udc:

Loai sai 1éch Ténsailéch Dau hiéu

Sai lech d6 phang

Sai léch do thing

Sai l¢ch hinh dang | Saj léch d6 tru Q

Sai léch d¢ tron

Sai léch profin mit cat doc truc

Sai léch dé song song / /

Sai léch d6 vuong goc

) .. Sai léch do dong truc
Sai léch vi tri

bé mat

||| © |

Sai léch do d6i ximg

Sai léch d6 dao mat diu

Sai léch d6 ddo huéng tam | /

- Cdc dau hiéu tugng trung va tri s0 cho phép cua sai léch hinh dang va vi
tri duge dat trong Khung chif nhat.

- Cic khung nay duge néi bing dudng ddng cé mili tén t6i dudng bién cha
bé mat hodc dudng kich thudc cia thong s6 hay dudng tryc d6i xing néu sai
léch thuge vé dudng truc chung.
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- Khung hinh chif nhat duge chia thanh 2 hoic 3 phan:

1123

Phan 1: Ghi d4u hi¢u tuong trumg.
Phén 2: Ghi tri s6 sai léch giéi han.

Phén 3: Ghi y&u 18 chuén hoac bé mat khéc c6 lien quan.
Sau day la mot s6 vi du vé céch ghi ky hiéu sai lech hinh ddng va vi tri bé

mit trén ban vé:

Ky hiéu

Yeéu cau k¥ thuat

(710,05

- Dung sai do phing clla bé mit
la 0,05mm.

- Dung sai d¢ thang 13 0.1 mm
trén toan bo chiéu dai.

!5 @ 0,03
i - Dung sai do try bé mat la
. 0,01 mm.
? - Dung sai d6 trdn 12 0,03 mm.
B | //10,17100]A]
TN, i - Dung sai do song song ctia bé

mat B 50 v4i bé mit A 13 0,1 mm
trén chiéu dai 100 mm.

- Dung sai d6 vuong géc clia mi
Csovéi Ala0,l mm.

4.GTOL-A
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- Dung sai d6 dao mat B so véi
dudng tim mart A 1a 0,04 mm.

~ Dung sai d6 dao hudng kinh
ciia bé mit 1a 0,01 mm so vdi
dudng tam 2 mat A va B.

3.4. X4c dinh dung sai hinh dang va vi tri bé mat
Tiéu chudn Viét Nam TCVN 384 - 93 quy dinh: dung sai hinh dang va vi
tri bé mat duoc quy dinh tuy thudc vio cép chinh xac cta ching. Trén co so
khoang kich thudc danh nghia va cip chinh xdc ta s& xdc dinh duge dung sai
hinh dang va vi trf bé mat. Tiéu chuén Viét Nam quy dinh ¢6 16 cap chinh xac
vé dung sai hinh dang va vi tri bé mat dugce ky hiéu theo mife chinh xdc giam
din la: 1, 2, 3, ..., 15, 16. Khi thiét ké ché tao cdc chi ti€t mudn xdc dinh dung
sai hinh dang vi trf cic bé mat ta phai can cif vio cip chinh xdc ma ta chon cho
chi tiét. Cap chinh xdc vé dung sai hinh dang va vi tri bé mat thuong duoc
chon dya vao phuong phdp gia cong chi ti€t.
D6i véi bé mat tru thi cap chinh xdc hinh dang dya vao quan hé cap chinh xac
kich thudc va do chinh xdc hinh hoc tuong d6i cua hinh dang bé mat (bang 3.1).
Bang 3.1. Cdp chinh xdc hinh dang ting véi cdc cdp chinh xdc kich thuce

Po  chinh Cap chinh xdc kich thuée

xéc hinh hoe | IT1 | 12 | 1r3 | IT4 [115] 1T6 | 177 | 118 | 119 | Irio | iy | rez

trang doi Cdp chinh xdc hinh dang

Thuong 1 2 3 4 5 6 7 8 9 10

Hoi cao 1 2 3 4 5 6 7 8 10

Cao 2 3 4 5 6 7 9 10

Pac bigt cao 1 2 3 4 5 6 8 9
50
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3.5. Nham bé mit
3.5.1. Bdn chdt nhdm bé mdt

B& mit chi ti€t sau khi gia cong khong bing phing mot cach 1i tudng
ma c6 nhiing nhap nhé. Nhitng nhdp nho ndy 13 két qua clia qué trinh bién
dang déo cha 16p bé mit khi cit got 16p kim loai, [2 &nh hudng cia chan
dong khi cit. 13 vét ludi cit d€ lai trén bé mit va nhiu nguyén nhan khac
nira. Tuy vdy, khong phai toan bo nhitng nhap nho trén bé mat déu thuoc
nhdm bé mat.

Nhdm bé mat 12 tap hop nhimg nhép nho6 c6 budc tuong d6i nhod va duoe
xét trong gidi han chiéu dai chudn L.

Dé phan biét 13 ta xem xét mot phdn clia profin bé mat da dugce khuéch dai
cua chi tiét sau khi gia cong:

: i
—— _ bl ~
N
i <l
7 / // //A
h 3
Hinh 3.22

- Nhiing nhp nho ¢ ty s6 giifa budc nhép nho (P) va chiéu cao nhdp nho
(h) > 1000 (? > IOOOJ thudc sai lech hinh dang (h,).

- Nhimg nhép nhé 50 < % <1000 thudc vé€ séng bé mit (h,).

- Nhifng hhﬁp nho ma % < 50 thi thudoc nhdm bé mat (h,).

56 di ta quan tam dén nhdm bé mat vi né anh hudng 16n dén chat luong
lam viéc cua chi tiét mdy.
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- Trong cdc méi ghép déng, nhdm dan t6i sy mon trude thdi han cla cic
bé mat, vi khi cic chi tiét l1am viéc cdc dinh nhon clha nhdm bé mat bi mai
mon, mét khic bt kim loai duogc tron 1an véi ddu cang ddy nhanh qua trinh
mai mon cla cdc bé mat.

- Trong cic m&i ghép c6 dinh, nhdm lam giam do bén chic cha méi ghép.
béi vi khi thuc hién méi ghép ép hai c¢hi tiét vdi nhau cdc dinh nhdm bi san
phing do vay d6 déi thyc t€ s& nho hon d¢ dad tinh toén.

3.5.2. Chi tiéu dinh gid nhdm bé mdt

Theo TCVN 2511-95 d€ danh gid nhdm bé mat ngudi ta su dung nhimg
thong sé sau:

- Sai léch trung binh $6 hoc cua profin R, (don vi la pum).

- Chiéu cao nhip nhé profin theo 10 diém R, (don vi 1a pm).

Trong san xudt cho phép ddnh gid nhdm bé mat bang mot trong hai thong
s6 trén. Viéc chon thong s6 nao 1 tuy thude vao chét lugng, yéu cdu cla bé
mit va dac tinh két cdu ciia bé mat. _

Trong san xu4t sir dung phé bién R, vi nd giiip ta danh gid chinh xdc hon
va thuan loi hon nhimg bé mat ¢é d6 nham trung binh. P6i véi bé mat qud
nham hay qud min thi ding théng s6 R, ddnh gid thi kha nang chinh xdc hon
dung thong s R,.

Nhdm duogc chia 1am 14 c¢Ap khdc nhau, trong dé nhdm céap 1 14 16n nhat
nhdm cdp 14 1a nhé nhat.

3.5.3. Xdc dinh gid tri thong sé cho phép cua nhdam bé mdt

Tri 86 cho phép clia thong s6 nhdm bé mat duge xdc dinb tiy thudc vao
chitc nang sir dung chia bé mat va diéu kién cha chi tiét. Trong thuc 1€ ¢é thé
chon tri s& cho phép dua vao phuong phap gia cong hop 1y, dam bdo yéu cau
nhdm bé mat va yéu cdu d6 chinh xdc ctia cdc thong s6 hinh hoc khic. Mat
khdc, cling cé thé dua vao moi quan hé giita nhdm va dung sai kich thude hinh
dang dé x4c dinh (bang 3.2).

3.5.4. Ghi ky hiéu thong s6 nhdm bé mdt trén ban vé

Pé ghi d6 nhdm bé mat ngudi ta diing cdc ky hiéu sau:

(a) (b) (©)
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a - ky hiéu nhdm khong chi rd phuong phép gia cong.

b - ky hi¢u nham chi rd phuong phép gia cong bang cit got.
¢ - ky hiéu nham chi ré phuong phdp gia cong khéng phoi.
Trén ky hiéu co ban c6 4 vi tri ghi thong s& nhu sau:

2
=4
S
1 3 4
.......................................... ;-I-l-'
= 4 ey
................................ |

- Vitri 1: Ghi thong s6 R, R, néu ghi thong s6 R, thi khong cin ghi ky
hiéu thong so.

- Vitrf 2: Nguyén cong gia cong ldn cubi.

cge danh bong
0,32 / 0,01

v ,

- Vi tri 3: Ghi chiéu dai chudn khdc v6i quy dinh tuong ting trong tiéu
chudn TCVN 2511 - 95. _

- Vi tri 4: Huéng méap mo bé mit.

Ky hi¢u nhdm clia méi b€ mit trén ban v& chi ghi mét l4n trén dudng bao
thdy, hay duting kéo dai cha dudng bao thay, dinh nhon ciia ky hiéu huéng vao
bé mat cén ghi.
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Hinh 3.23

Neu tat ca cdc bé mat cla chi tiét ¢6 cing mot cap do nham thi ghi ky hiéu

nhdm chung & géc trén bén phai ctia ban ve.
Rz40

Hinh 3.24

Néu phan 1dn cac bé mat cua chi tiét ¢6 cung mot cap do nham ky hiéu
chung & géc bén phai ban vé va dat trong ddu ngoac don.

&)
7777

-
77777
%

Hinh 3.25
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Néu trén ciing mot bé mat ¢6 hai ¢dp d6 nhdm Khac nhau thi diing nét lién
manh v€ dudng phan cich, dudng phan cich khong duoc vé 1én dudng gach
vit liéu clia mat cat.

Hinh 3.26

- P& nham clia bé mat rang, then hoa than khai dugce ghi trén mat chia, khi
trén ban vé khong ¢6 hinh chinh dién.

— ey 25/

|
7 N

Hinh 3.27

- Ky hiéu d6 nhdm bé mit lam viéc cla ren dugc ghi ngay bén canh kich
thude dudng kinh ren hoac profin ren.

Hinh 3.28
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Bdng 3.2. Nhdm bé mat tng voi dung sai kich thuée va hinh dang

Cap Dung sai hinh Kich thude danh nghia (mm)
chinh | dang theo % } Tréen 18 | Tréen50 | Trén 120
xdckich | ciadungsai | DERI8 | o0 Gt 00 dén 500
thude kich thuée Gid tri Ra um, khéng 16n hon
100 0.2 0.4, 0.4 0.8
IT3 60 0.1 0,2 0.2 0.4
40 0,05 0.1 0.1 0.2
| 100 0.4 0.8 0.8 1.6
IT4 60 0.2 0,4 0,4 0,8
40 0.1 0,2 0,2 04
100 0.4 0.8 1.6 1.6
ITS 60 0,2 0.4 0.8 0.8
40 0,1 0,2 0.4 0.4
100 0.8 1.6 1,6 32
IT6 60 0.4 0.8 0,8 1,6
40 0,2 0.4 0,4 0.8
100 1.6 3,2 32 3.2
IT7 60 0.8 1.6 1.6 3,2
40 0.4 0.8 0.8 1.6
100 3,2 3,2 3.2 3.2
IT8 60 1,6 1,6 32 3,2
40 0,8 0.8 1.6 1.6
100; 60 3.2 3,2 6,3 6.3
IT9 40 1.6 3.2 3.2 6,3
25 0,8 1.6 1,6 3,2
100; 60 32 6,3 6.3 6.3
IT10 40 1,6 3,2 3,2 6,3
25 0,8 1,6 1,6 3,2
100; 60 6,3 6.3 12,5 12,5
IT11 40 32 3,2 6,3 6.3
25 1.6 1.6 3,2 3.2
IT12 100; 60 12,5 12,5 25 25
ITI3 40 6,3 6,3 12,5 125 |
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Clui thich: 1. Néu dung sai tuong doi vé hinh dang nhé hon gid tri chi dan
trong bang thi gia tri R, khong Ion hon 0,15 gid tri dung sai hinh dang.

2. Trong trudng hgp cin thiét, theo yéu cdu chifc ning ciia chi tiét c6 thé
1y gid 1 R, nhé hon chi dan trong bang.

Cau héi on tap

1. Hay trinh bay cac dang sai i&ch hinh dang, vi tri b& mat va cac dau hiéu tuong (ng
dé ky hiéu chuing.

2. Thé nao la nham bé mat va nguyén nhan phat sinh ra né?

3. Trinh bay phuong phap xac dinh dung sai hinh dang va vi tri b& mat khi thiét ké.

4. Trinh bay cac thong s8 danh gia nham bé mat. _

5. Trinh bay phuong phap xac dinh d6 nham bé mat chi tiét khi thiét ké.



Chuong 4

DUNG SAI KiCH THUGC VA LAP GHEP
CAC MOI GHEP THONG DUNG

1. Myc dich
Cung cip nhimg quy dinh cha TCVN vé dung sai 1dp ghép cdc chi tiét

dién hinh. trén co s& d6 6 thé lua chon dugc nhimg chi tiét dién hinh phii hogp
véi yéu cau.

2. Yéu cau

_ N&m vimg cac quy dinh ciia TCVN vé dung sai lap ghép cdc chi tiét
dién hinh.

- Hidu ky hiéu lip ghép cia céc chi tiel dién hinh trén ban ve.

4.1. Dung sai 1ap ghép ren heé mét

M6t ghép ren dugc diing nhiédu trong cdc may va dung cu. Chi tiét 1ap ghép
ren ding ndi cdc chi ti€t voi nhau dé kep chat hodc truyén luc.. .Cic moi ghép
ren ndy tuy theo tinh chat duge phan thanh nhiéu loai: ren hé mét, ren hé
Anh. .. nhung nhimg chi ti€t ren h¢ mét duoc ding ph6 bién nhat.

4.1.1. Cdc thong s6 kich thudc co hdn

Trén hinh 4.1 13 mat cat doc theo tryc ren dé thé hien profin ren cla
m&i ghép. Chi ti€t bao ¢ ren trong 14 dai ¢, chi tiét bi bao ¢6 ren ngoai la
bu léng.
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7 Dai oc” S
|

Hinh 4.1: Md: cdt doc theo trie ren.

Céc thong s6:

d - duong kinh ngoai cua ren ngoai (bu long).

D - duong kinh ngodi ciia ren trong (dai éc).

d, - duong kinh trung binh cua ren ngodi.

D, - dudng kinh trung bink cita ren trong.

d, - duong kinh trong cria ren ngodi.

D, - duomg kinh trong cia ren ngodi.

P - buoc ren.

at- goc profin ren (a = 60 °vor ren hé mét, a = 55 °voi ren hé Anhj.

H - chiéu cao ciia profin goc.

H, - chiéu cao lam viéc ciia profin ren.

Dé quy dinh dung sai kich thudc ren ta phai khio st anh hudng sai s6 cac
y&u 8 kich thudc dén tinh déi 1an cha ren.

4.1.2. Anh huéng sai s6 cdc yéu 16 dén tinh dgi ldn ciia ren

Anh huong t6i tinh déi 14n ciia ren khong chi c6 sai s¢ cha kich thude
dudng kinh ren ma con c6 ca sai s8 budc ren (P) va géc profin ren (o). Nhung
khi phén tich dnh hudng sai s6 budc ren va gdc profin ren, ngudi ta di quy
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lugng 4nh hudng cla ching vé phuong cia dudng kinh trung binh goi 12 lugng
bl hudng kinh ciia dutng kinh trung binh véi:
Lugng bl duong kinh cia sai s6 budc ren:

f = &P“cotg% =1,732AP, (um) (4.1)
Luong bl dudng kinh sai s¢ géc nira profin ren:
f =036P.A % (pm) (4.2)

Trong dé:
AP,: sai s0 tinh 1u§ n bude ren ( 2 m).

A %: sai s0 géc profin ren ( phut goc).

o o .
A =phail + |A —trd
|22 phai + & i

(4
6= 5

P: tinh theo mm.

Pudng kinh trung binh co tinh dén anh hudng cla sai s6 budc va géc
profin ren dugc goi 12 “duding kinh trung binh biéu ki¢n (d, , D, ). Tri s6 cla
chiing duge tinh theo cong tadc sau:

d, =dy, + f,+f, d6i véi ren vit (4.3)
D, =D,, — (f, +f,) d6i v6i ren dai 6c (4.4)
d,g Dy, 12 dudng kinh trung binh thyc.

Nhu vay, dé dam bédo tinh ddi l4n cta ren, tieu chuan chi quy dinh dung
sai kich thude dudng kinh ren: d,, d d&i véi ren vit vi D,, D, d6i véi ren dai 6¢
iy theo cdp chinh xdc ch€ tao ren.

4.1.3. Cdp chinh xdc ché tao ren

TCVN 1917-93 quy dinh cic cép chinh xdc ché tao ren hé mét lip c6 4o
hd theo bang 4-1:

Bdng 4.1. Cdp chinh xdc kich thitoc ren

Dang ren Puong kinh clia ren Cap chinh xic
Ren ngoai d 4,68
d, 3,4,5,6,7,8,9
Ren trong D, %56, 7:8
D, 4:5.6,7:.8
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Tri s6 dung sai dudng kinh ren Gng véi cdc cdp chinh xac khac nhau tra
theo bang TCVN 1917-93.

4.1.4. Ldp ghép ren hé mét

Lip ghép ren ciing ¢6 dac tinh nhu lap ghép tru tron la: lap c6 do ho, lap
c6 d6 doi va Ldp trung gian. Trong chuong nay ta chi giGi thigu lap ghép ren cé
d6 hd (thudng dung cho ren kep chat va truyén dong).

Lip ghép ren dugc hinh thanh bing cach phéi hgp cdc micén dung sai kich
thudc ren ngoai va ren trong (bang 4-2).

Gia tri sai léch gi6i han cac kich thudc ren ing v6i cde mién dung sai dugc
quy dinh theo TCVN 1917-93 (bing 18 phy luc 3 ).

* Ghi ky hiéu sai léch va lap ghép ren trén ban vé:

Trén ban vé lap, ky hiéu ldp ghép dugc ghi dudi dang phan s6 sau ky hicu
ren. Vi du: M12 x 1- H

' Tgbe
=12mm budc ren p =1. Mién dung sai dudng kinh trung binh D, va duong Kinh
trong D, déu Ia 7H. Mién dung sai dudng kinh trung binh d, la 7g. duong kinh
ngoai d la 6g.

" Trén ban vé chi tiét, tit ky hiéu lip ghép trén ta c6 thé ghi ky hiéu trén ban
vé chi ti€t nhu sau:

M12 x 1- 7H d6i véi ren dai oc.

M12 x 1- 7gbg d6i véi ren vit.

Bdng 4.2. Mién dung sai kich thieoc ren (1dp ghép c6 do hd)

. Ky hiéu lan luot la: ren hé mét dudng kinh d

_ Chiéu dai van ren
Loai chinh
) S N L
X4c .
Mién dung sai ren ngoal
Chinh xac (3h4h) 4g | 4h (5hdh)
| V8 g
Trung binh (5h6h) [ 6d | 6¢ } 6f | 6g | 6h | (Tebe) {7h6h)
6g 6g
9
Tho 8g | (8h) i
8g)
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Mién dung sai ren trong
Chinh xdc 4H 4H 5H 6H
Trung binh | 5G SH 6G 5H 6H | (7G) TH
Tho G TH | (8G) sH |
Chii thich.

1. [T Mién dung sai dugc uu tién st dung.
2. () Mién dung sai han ché sir dung.

3. Khi chiéu dai van ren thuoc nhom ngén (S) va nhom dai {L) thi cho phép su
dung mién dung sai dugc quy dinh cho chiéu dai van ren thugc nhém binh thudsng (N)

Bai tap: Cho ky hiéu lap ghép ren M24 x2- 165’1

8
Yéu cdu:

- Gi4i thich k¥ hiéu lap ghép.

- Tra sai léch gi6i han va dung sai Kich thudc ren.

- Gia str mot bu 1ong sau khi ché tao ngudi ta do dugce cic thong sO sau:
+ Pudng kinh trung binh ren: dy,, = 22,540 mm.

+ Sai 56 budc ren: A%phéi =50 A%tréi =-30',

+ Sai s6 tich luy budc: AP = 0.024mm.
Hoi ren bu long ¢é dat yéu cau khong ?
Gidi:

- K¢ hiéu ldp ghép ren da cho la: M24x2-TH/6g. c6 nghia la ren hé mét, ¢
duimg kinh d = 24mm, budc ren p = 2 mm, mién dung sai ren trong (dai 6¢) 1a
7H, mién dung sai ren ngoai (bu 16ng) la 6g.

- Sai Iéch gi6i han kich thude D, va D, ing véi mién dung sai 7H (tra theo
bang 18, phu luc 3).

ES = +280um ES = +450um
D, D,
EI=0 EI=0
- Sai lach gi6t han kich thudc d,. d dng v6i mién dung sai 6g, tra theo bang
19, phu luc 3.
4, es =-38um d e.T =-38um
ei = -208um gi = =318um
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- B¢ ddnh gid xem ren bu long ¢6 dat yéu cau khong ta phai tinh dudng
kinh trung binh bi€u ki€n, theo két qua da cho.
Theo cong thitc 4.3 ta cé:

d, =d,, +f,+ 7,
Vai: + dyy, = 22,540mm (theo két qua de d3 cho).
+ £, = 1,732 AP, & day AP = 0,024mm (theo két qua do da cho)
= f,= 1,732 x 0,024 = 41,6 pm.

+f, = 0,36P. A% 10" um (theo cong thitc 4.2),
Vi bude ren p = 2mm; sai s6 géc profin ren d3 cho:

AZ phai = 50"; AZ trdi = 30
2 2

a .. a._,.
Z pohi A
| A 5 phai| + | 5 trai

2 B ESS R

Tacad: A a_
2

=, =0,36.2.40".10" = 28,8um.
Thay cic tri 56 bang s6 vio cong thiic (4.3) ta dugc:
d2 =22,540 + 0,0416 + 0,0288 = 22.610mm
Ren bu long dat yéu cdu khi dudng kinh trung binh biéu kién d , thoa man
cong thiic sau;
d2min < dZS d2mux
V61 Ay, = dyy + €5 = 22,701 - 0,208 = 22,493 mm
yax = oy + €5 = 22,701 - 0,038 = 22,663 mm
(d,n - tra theo bang 17, phu luc 3)
Ta thay d,,, = 22,493<d, = 22,610 < d,, ., = 22,663
Vay ren bu 16ng da ché tao dat yéu ciu.
4.2. Dung sai lap ghép cua céc chi tiét 14p vé6i 6 lan
Trong cic may mdc va cdc khi cu hién dai, cic 6 trugt dugc thay thé biang
6 lin (6 bi hodc 6 diia) ngdy cang nhi¢u vi ma sdt trong & 14n nhé hon trong &
truot, O lan Ia mot bd phdn may duge ché tao hoan chinh theo tieu chuin. Khi
can ngudi ta chi viée mua vé v sir dung.
Cau tao cla 6 lan gém ¢6: vong ngoai 1, vong trong 2, con lan 3, vang
cach 4 (con lan ¢6 dang cdu, tru, con...).



vong ngodi
con lan
vong cacl

vorg hrong

Hinh 4.3. Cdu tqo 6 lan.

Tuy theo két cau vi kha ning chju ti trong ma ¢6 cdc loai 6 lan: 6 dd. 6
chan. 8 d& chan, 6 chan dd.

4.2.1. Cdp chinh xdc ché tao kich thudc g

TCVN 1484-85 quy dinh ¢6 5 cdp chinh xac clia 6 lan ky hi¢u la: PO, P6,
P5, P4, P2 (cho phép diing ky hiéu 0, 6, 5. 4, 2). Miic d6 chinh xdc tang dan tir
0 dén 2.

Tuy theo yéu cdu vé do chinh xdc, déc bigt la do chinh xdc quay va toc do
vong ciia bo phan may c6 14p 6 lan ma ngudi thiét k& sit dung cdc S lan cap
chinh x4c khéc nhau. Trong ch¢ tao may thuong dung & 1an cap chinh xéc 0, 6.
O lan cép chinh xdc 5, 4 diing cho nhiing bo phan mdy yéu cau do chinh xac
quay cao va téc d6 vong 16n, vi du 6 lan truc chinh cia may mai. O lan cip
chinh xdc 2 duge sir dung khi yéu cdu do chinh xdc dac biét cao. Tuong (ng
véi céc clp chinh xdc ch€ tao 6 TCVN 1484-85 quy dinh dung sai cia cac
thong s6 kich thude va do chinh x4c quay cha & lan.

Cap chinh x4c ché tao thudng duge ghi ky hiéu cing vdi s6 hiéu 6. vi du: o
6-205 c6 nghia 12 8 cdp chinh xdc 6, 56 hiéu & la 205. Con d6i voi o cp chinh
xdc O chi ghi ky hiéu 6, khong ghi cdp chinh xdc, vi du: 6 305 c¢6 nghia la 6
cip chinh xac 0, s& hiéu 6 1a 305.
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4.2.2. Ddc tinh lap ghép o

Hinh 4.4. Léip ghép o ldn.

O lan lap ghép véi truc theo bé mit try trong cita vong trong va 14p véi 16
than hop theo bé mat tru ngoai clia vong ngoai. Day la cac lap ghép tru tron vi
vay mién dung sai kich thudc truc va 16 duge chon theo tiéu chuén dung sai lap
ghép bé mat tron. Mién dung sai kich thudc céc bé mat lap ghép chia 6 lan (d
va D) 1a khong thay déi va dd duoc xéc dinh khi ché tao & 1an. Do vay, khi su
dung & lan ngudi thiét k& phai thay déi mién dung sai kich thudc truc va 1o
than hop dé c6 cic kiéu lap ¢6 dac tinh phi hop véi diéu kien 1am viéc clia o
(c6 nghia la lap vong trong clia & lan véi truc theo hé théng 16 va lap vong
ngoai vao 13 trén than hop theo hé théng truc).

4.2.3. Chon kiéu ldp

Chon ki€u lap cho cdc mdi ghép 6 lan vdi truc va 13 trén than hop duoc
gidi thiéu theo TCVN 1482 - 85 (bang 4-3 va 4-4):
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Bdng 4-3. Mién dung sai é lan trén truc TCVN 1482 - 85

“ Loai két c&u 6 lin Vidy e Mién dung sai phu
Diéu kién chon may va bd .
) _ .| thudc vao cap chinh
mién dung saij A bi O dia phian lap o e ci &
lan
Dang | Ché do 9] ba biia | Dia | Dia
chiu lam viéc chan | tru con | cdu ro P
tai kim va | v | P
- P6 P4
Putmg kinh 6 lan (mm)
Yong | Nhe va Con lan cla
trong { binh bing tai
chiu thudmg dudng day
Lai can cé su t1eq, tang
trong | dich ca mdy wr g6 (i:)
cuc clutyén ghi. 6 wa (h6) '
bo cha vbng cia may g4
trong chuyén
wen  truc dong séng
P<0.07C -’
Nang va Banh wude | g6
binh va banh sau | {6
thudng cla & 16, ] 0
khong - Moi pham vi dudng kinh may kéo. toa | (J6)
yéu céu xe, mdy bay. [ h6
co sur truc cuia mdy
dich cdn nho
chuyén Puly  hoic
cla cac rong roc cua
vong may  truc, i
0.07C<P con lan ctia | ho
<0.15C binh lan. :
ruc cla may |
can ong
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(Tiép bang 4 - 3)

Sy an e Vidu vé
) Loai két cdu 6 lan ' Mién dung sai phu
bieu kién chon mdy va bo )
.. | thuéc vio cap chinh
mién dung sai - A hin lap 6 '
£ Obi O diia P xde cha o
lan
Dang | Chédd |D& |, Py | Doa | Diia | Daa
. . . PO P53
chiu laum viéc chan | tru con | cau
B ) va va P2
tai kim
. PG P4
Duomg kinh 6 lan (mm)
Bén Béng cg
h5
(8 thuy luc va
1rén | DBén bén | Den khi cu dien | k6 k5 1.4
18 160 40 |40 co kich | )6 15 i3
dén thudc  nho. {j5) h3
LOO truc  chinh h4
cla  mdy
Trén | Teén | Tré | Trén mai 1ron
Nhe ho
100 | 100 n 40 trong Vi
Chu hoic ké
. dén | dén 40 | dén truc chinh k5 kd
ky binh 1.6
. 140 | 140 dén | 140 miy dién, |
(truc | thudng (j6)
140 mdy ndng
quay} | 0.07C<P
nghiép, ma
<0.15C EHiep. may
ly tam. hop
toc do may
cong cu.
Trén 140 dén 250 hop giam | mé
toc. truyén
dong  xich,
mdy  lanh

kiéu tua bin
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(Tiép bang 4-3)

Loai ket cdu o lan Vidy vé mdy | Mién dung sai phu

Diéu kién chon T NP
mién dong sai S bi 6 diia \d:bopp}_u_m thudc \fld() gp’chmh
lap & lan Xdccla O
Dang Ché do | ba bBa Dia | Dia | Dda PO .
A I . N . . P53 va
chiu tai | lam chan | tru con | céu Vi Pa P2
- | vigc Kim PG
Duang kinh & lan (mm}) ’
Chu k¥ | Binh Pén May gia cong | 185 h3
hoac thuémg | 18 gd, dong co ud)
dao hodac | Trén | Dén | Dén | Dén | Dén | dién cé cong | k6 | k5 k4
dong | nang | |8 100 | 40 40 |40 Suat dén | 186
(truc 007/C< | dén 100kW.  co
quay POUSC | 100 cidu thanh tay
?O%C Tren | Ten | Tren | Tren | Tren | QUay.  hop | m6 | m5 | m4
ruong 100 | 100 |40 |40 |40 {Wuyen dong
hC}P . dén dn | dén | dén | dén cua O va
C}]!“ tal 140 140 100 100 100 mdy kéo, tryc
lien chinh clla
hop) Tren | Tien | Tren } Tren | Trén | may car kim noé ns nd
140 MO | 140 | 140 | 100 Joai. hop
dén dn | dén | dén | dén giam 15¢ 16m,
200 200 | 200 | 200 140 dong co dién

Tren | kéo ¢d cong | né
140 sudt nho. | po
dén quat gié. may
250 nén, tuabin

Trén 200 dén 250

Chu ky | Nang Trén Trén | Hop 6 truc xe | n6
hoac cd tai 50 50 [(ra v thu dién,
dao rong dén dén truc khuyu cia
déng va dap 140 100 dong co dién
(truc Px015C Tren Tren | €0 ¢Ong sudt | p6
dén deén | 0 dién kéo
200 1og | loai lon. bénh
xe cdu fan
R
. cong cu hang
dén nang, may
250 nghién, hop &
truc cua dau
mdy dot trong.
may cén ...
Chi %C:?;d:r:i‘?ng Moi pham vi dudng kinh Céc ligppg."m (d;)ﬁ))
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Bang 4-4. Mién dung sai ldp ghép & ldn véi 16 ciia théin
TCVN 1482 - 85

Mién dung sai phu thuac

Kiéu Dieu kien dé chon micn dung sai Vidu vé may va vao cdp chinh xdc cua 8
than Dang ‘ b& phin Lip 6 lan
T Ché do 1am viéc : PO.P6 | P5.P4 | P2
chiu tar
vong Nang c6 ket Bdnh xe mdy bay,
ngoii cdu thanh banh trude va sau
chiu 1ai mang ciia 610. lap 6
chu ky F>0.15C con. tang dan cia P7 P7 i
(than mdy xich. banh :
quay} xe cin cau thap.
Binh  thuong | Binh uwde cla
hoac ning | 6t0. mdy kéo lap
0.07<P<0.15C | 6 bi. truc kKhuyu. N7 N6
puly kéo cdp.
Vang puly cing. |
ngoai | Binh  thuong | Con lan cta bang
Than khong | tat trong thay | tdi, banh xe cla M7
lién dich d6i P<0,15C cau lan.
chuyén | Nang tai wong | Pong co  dien.
doc truc | déng P>0,15C | dong co dien kéo M7
Dao
dong Binh  thudng | Pong co  dién, K7
{than hoac nang | bam, hop truyén
quay 0.07<P<0.15C | dong, cdu sau cha
hoac ¢é otd. mdy kéo.
SUquay Binh  thudng | Truc chinh coa
lign hoac nang (d6i | mdy cong cu M6, Is6 | M6.Js6
hop} v6i bo phan | hang nang. demnme | Jey | Ms
chinh X4c) M5

0.07<P<0.15C
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(Tiép bang 4 - 4)

Piéu kién dé chon mién dung sai

Mién dung sai phu thudc

Kiéu Viduvé may va | vao cdp chinh xdc cua 6
than Dang . bd phal‘l Iflp & lan
oo Che do lam viéc PO, P6 P5. P4 P2
chiu 1
Than | Vang Vong Nang hoac Pong co dién,
lién ngoai ngoai cd | binh thudng may bom, truc Is7U07) Is6
hoic | chiu tai | kba 007<P<0,15C. | chinh cia may (16)
ghép | cuc bd | nang cat kim loai.
(truc dich Tai trong dong | Cap banh xc lira
quay) chuyén | cotr1s6 khdc | va xe dién, da s¢ | Is7
doc truc | nhau P>0.15C | bd phan lap 6 coa (7
nganh ché tao H7
miy thong dung
Binh thutng Xy lanh say cua G
hoac nhe, thodt | mdy thdo gidy
nhiét qua truc Truc truyén chung. 18
007<P<0015C | mdy ndng nghiép
Chiutai | Vong Tt trong thay O diia try cho
Than | dao ngodi ddi c6hudng | truc chinh cflia K6 K5M5 | K5
litn | dong khong thay ddi do may cér kim loai
(truc dich chinh xdccia | 2 .
. . . O bi cho truc
quay chuyén | hanh trinh dao . . .
. chinh cila midy Js6
hoaccd | doc truc . . H6 Is4
clia mdy mhi va Js3
sur quay . :
. mo to dién nhd
lién hgp)
Dao vong | Nhe, tai trong Pong co dién co
dong ngodai | cohudng thay | van toc cao ding
Tha {truc dich ddi. do chinh cho cic thiél bi va H7 H3 N4
an ) )
lié quay chuyén | xac cta hanh khi cu <& do chinh Hb H6 HS
ién
hoac cé | nhedoc | trinh cao Xdc cao
sUr quay truc
lién hap)

Can cif theo bang chia cha TCVN thi khi chon kiéu lap phai dya vao:

+ Kiéu, kich thudc va cap chinh xéc ché tao 6.
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+ Tri s6, huéng va dac tinh tai trong tic dung 1én 8.

+ Dang tai trong tdc dung lén cc vong & (dang cuc bo, chu ky hoic dao dong).

Dang tai trong chu ky: Tai trong lan luot tac dung lén khap dudng lan cta
0 va 14p lai sau méi chu k¥ quay ciia 6. Vong chiu tai trong chu ky thuong
duge lap c6 d6 doi d€ duy tri tinh trang tic dung déu din cha luc lén khip
dudng ldn 1am cho vong lan mon déu, nang cao do bén cia 6.

Dang 1di trong cuc bo va dao dong: Tai trong chi tdc dung lén mét phan
dudng lan con céc phdn khéc thi khong nén gay ra mon cuc bd. Vong chiu tai
trong cuc b va dao dong thudng duoc 1ap c6 do ho dé dudi tic dung cia va
dap va chan déng vong & lan b xé dich di, mién chiu luc thay déi lam cho
vong 1an mon déu hon, nang cao d6 bén cha 6.

* Ky hiéu ldp ghép & ldn trén bdn vé:

Khéc véi 1ap ghép hinh try tron, lip ghép & lan khong can ghi k¥ hiéu cua
hé ca bdn, ma chi ghi kich thuc danh nghia va k¥ hiéu mién dung sat cua céc
chi tiét lap ghép v6i 6 12 truc va 16 trén than hop.

Vidu:
- BI60H7 -
ks |
/) #7524 7
Z I Z

% 2 75k6 $€\\§

% I | %
,,,,, W

w160 B

Y

NN

Hinh 4.5

Trén hinh vé& ghi ky hi¢u $160H7, nghia la vong ngoai cla 6 lan lap véi 16
trén than hop theo h¢ théng truc, dudng kinh danh nghia la 160mm, mién dung
sai kich thude 16 12 H7, con ky hiéu ¢40k6 tic 1a vong trong cua 6 lan 1dp véi
truc theo h¢ thong 16, dudng kinh danh nghia 1 40mm, mién dung sai kich
thudce cha truc 13 k6.
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- Bai tdp:

Cho bo phan lip nhu hinh 4.4, tryc quay con than hop ding yén, tai trong
tic dung lén & 1a tai trong hudng tam ¢6 dinh phuong, 6 bi d& cé s¢ hiéu 1a
313, cép chinh xdc 0.

Yéu cau:

- Chon mién dung sai kich thude tryc va 1 than hop lap vdi 0 lan.

- Xdc dinh tri s§ sai léch gidi han cha céc kich thudc 1dp ghép va ghi k¥
hi¢u 1dp ghép trén ban vé.

Gidi:

- Trudce hét ta phai xdc dinh cdc théng s6 kich thude co ban 6 fan. Dya
vio s& hicu 6 1a 315, tra bang 6 phu lyc 2 ta dugce: dudng Kinh vong trong
d = 75mm; dudng kinh vong ngoii D = 160mm, chiéu rong 6 B = 37mm.

- Phan tich dang tai trong téc dung lén cdc vong 6 lan: véi diéu kién da cho
1A truc quay, tai trong hudng tam ¢6 dinh phuong thi:

+ Vong trong quay cling véi truc nén tai trong lan luot tic dung lén khap
duong 1an ctia 6 va lap lai sau moi vong quay cua truc. Vay dang tai trong cua
vong trong la dang tai chu ky.

+ Vong ngoai ditng yén nén luc chi tic dung 1én mdt phian dudng lan, do
dé dang tai trong cha vong ngoai la dang tai trong cuc bo.

- Chon mién dung sai:

+ D8i vdi kich thude truc: truc 1dp v6i vong trong ¢6 kich thude danh
nghia dy = 75mm (dy < 100mm), dang tdi chu ky, theo bang 4.1 ta chon mién
dung sai kich thuéce truc la ko.

+ D6i véi kich thude 16: 16 than hop 1dp vdi vong ngoai cé kich thude
danh nghia D, = 160mm (Dy>140mm), dang 1ai trong cuc bo, theo bang 4.4 ta
chon mién dung sai kich thudc 16 hop 1a H7 (trong truding hop cén théo lip
thudng xuyén thi ta chon mién dung sai J7).

- Sai lech gidi han tng vdi cdc mién dung sai dd chon, tra trong bang 1 va

2 (phu luc 1):
=421 ES = +40
$75k6 1T T plsomy 170 T T
ei = +2um EI=0

- Ghi ky hiéu 1ap ghép trén ban vé:

Trén ban vé& ky hiéu 1ap ghép khong can ghi dudi dang phan s6 ma chi ghi
ky hi¢u mién dung sai kich thudc tryc va 15 than hop lap vé6i 6 lan nhu biéu thi
trén hinh 4.4
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4.3. Dung sai lap ghép then

Lap ghép then dugce sir dung rat phé bién dé c6 dinh céc chi tiél trén truc
nhu: banh rang, bdnh dai, tay quay... va thuc hién chic ning truyén moémen
xodn hoac dan huéng chinh xdc khi cdc chi tiét cdn di truot doc truc.

Then ¢6 nhiéu loai: then bang, then vit, then ban nguyét (hinh 4.5).

Hién nay, loai duge dung pho bién 1a then bing va then bdn nguyét, dung
sai va kich thudc lap ghép cta hai loai then ndy quy dinh theo TCVN 4216-86
va TCVN 4218-86.

EJ:/'
= o ‘
a5 i ad Then béng
C 1~
N ' 4
..| i«—s-qf
s iy
af Y]
Cxaq5* .

b Then b ngraver

Hinh 4.6

4.3.1. Kich thuéc ldp ghép

Trén hinh v& 4.6 12 mat cat ngang cla méi ghép then. Véi chirc nang
truyén md men xoan v din hudng, 1ap ghép then duogc thyc hién theo bé
mdt bén va theo kich thudc b. Then lap v4i rinh truc va ranh bac (bianh
rang hoic banh dai).

Dung sai kich thuéce 1ap ghép dugc tra theo tiéu chudn dung sai 1ap ghép bé
mat fron TCVN 2244-99,

? H . 3
o \v i
+"| he T} .
ey ;
I RS o
‘ A 0 i :
. oy
: -
R
LTI
LI |

Hinh 4.7
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Mién dung sai kich thuéc b clia then duge chon 12 h9.

Mién dung sai kich thudc b ciia rdnh truc ¢6 thé chon 1a N9: H9.

Mién dung sai kich thudc b clia ranh bac ¢6 thé chon 1a JS9 hodc D10.

4.3.2. Chon kiéu ldp

Tuy theo chitc nang clia moi ghép then ma ta ¢é thé chon kiu lap tiéu
chuan nhu sau:

4.3.2.1. Triomg hop bac ¢& dinh trén truc
Khi bac lap ¢& dinh véi truc thi then lap ¢6 d doi vai truc o va co do

v SS9 cx L ax e
doi nho vai bac Ty d€ tao diéu kién thiao lap dé dang.

Ta cé so do lap ghép nhu hinh 4.8a.

pm,
a)
p@m
)

59 N

h9 % - N

No Y]

£
1m
] b)
¥ H
7, g
o
h9
2
h9
=T |
h9
‘|
Hinh 4.8 Hinh 4.8
(1 - Mién dung sai chiéu rong then [~ Mién dung sai chiéu rong then

/774 - Mién dung sai chiéu rong rdnd bac 773 - Mién dung sai chiéu rong ranf bac
BXZ - Mién dung sai chiéu rong rinh truc B - Mién dung sai chiéu rong rinh truc
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4.3.2.2. Triomg hop then ddn hucng, bac di triot doc tric
Pé dam bao bac dich chuyén doc truc dé dang thi then 1ap v6i bac ¢6 do

hd 16n % va then ldp ¢6 d6 doi 16n véi truc ﬂ

Ta cé so dd lap ghép nhu hinh 4.3b.

4.3.2.3. Trieomg hop moi ghép then c6 chiéu dai lom | > 2d

Then lap cé do hd véi rinh tryc —':gg va ranh bac %12 , d6 ho cla lap ghép
nhim boi thudng cho sai $6 vi tri ranh then.

Ta ¢é so dé lap ghép nhu hinh 4.3.

4.4. Dung sai lap ghép then hoa

Trong thuc t€ khi cdn truyén mo men xoan 16n va yéu ciu d chinh X4c
dinh tam cao gilta truc va bac thi moi ghép then khong ddp Ung dugc ma ta
phal sir dung m&i ghép then hoa.

Mdi ghép then hoa ¢6 nhiéu loai: then hoa dang rang chi nhat, rang

tam giac, rang than khai, trong d6 pho bién nhat la then hoa rang chi nhit
~ (hinh 4.9).

Hinh 4.9: Mdt cdt ngang cua
moi ghép then hoa.

Kich thuéc danh nghia cua méi ghép then hoa rang chir nhat cho trong
bang 4-5:

75



Bang 4-5. Cdc théng sé ciia mét ghép then hoa rdng chit nhat

Phumg an A

Phwmgan B

Pl oo U

a5 Foas . .
~ A - . ~ B ,)\

Kich thuéc Kich thude Kich thudc Kich thuée
danh nghia clia tinh toan danh nghia clia tinh todn

moi ghép maoi ghép

ZxdxD do | h | b ZxdxD | d, | h b
Co nhe 8 x 42 x 48 45 |22 |8
6 x23 x26 2453 |09 |6 8 x 46 x 54 50 3 9
6 x 26 x 30 280 114 |6 8 x 52 x60 56 3 10
6 x 28 x 32 30 14 |7 8 x 56 x 65 61 3.5 10
8 x32x36 34 12 |6 8§x62x72 67 4 12
8 x 36 x 40 38 1,2 |7 8xT2x82 77 4 12
8 x42 x 46 44 1,2 8 10 x 82 x 92 87 4 12
8 x 46 x 50 48 1,2 |9 10x92 %102 |97 4 14
8 x 52 x 58 35 2 10 10x 102 x 112 | 107 | 4 16
8 x 56 x 62 59 2 10 10x112%x 125 | 117 | 5.5 18
8 x 62 x 68 65 2 12
10 x 72 x 78 75 2 12
10 x 82 x 88 85 2 12
10 x 92 x 98 93 2 14
10 x 102 x 108 105 |2 16
10x 112 x 120 116 |3 18
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C& trung C8 ning
6x11x14 125 {09 |3 10 x 16 x 20 180 (1.4 |25
6x13x16 145 109 |35 |10x18x23 205119 |3
6 x 16 x 20 180 114 |4 10 x 21 x 26 235119 |3
8 x 18 x 22 200 {14 |5 10 x 23 x 29 260 |24 |4
8 x21x25 230 114 |5 10 x 28 x 35 31,5 {27 |4
8§ x23x28 255119 |6 10 x 32 x 40 36,0 132 |5
8 x 26 x 32 29 122 |6 10 x 36 x 45 40,5 137 |5
8 x 28 x 34 31 22 |7 10 x 42 x 52 740 |42 |6
8 x 32 x 38 35 22 |6 10 x 46 x 56 5t0 |40 |7
8 x 36 x 42 39 122 |7 10 x 52 x 60 56,0 |30 |5
10 x 56 x 63 60,5 |35 |5
10 x 62 x 72 67 40 |6
10 x 72 x 82 77 4,0 |7
10 % 82 x 92 87 |40 |6
10x92x102 |97 |40 (7
10x 102 x 115 [ 109 | 5,5 8
10x112x125 [ 119 |55 19

Chit thich: 1. Kich thuéc vat f = 0,3 — 0,5mm (tri s6 I6n diing khi kich thuée 16n).
2. Khi dinh tam theo dudng kinh trong, truc then hoa chc lao theo
phuong dn A va C.

3. Khi dinh tdm theo dudng kinh ngoai vi mit bén, truc then hoa
ché tao theo phuong dn B.
4.4.1. Dung sai ldp ghép then hoa ring chit nhit
4.4.1.1. Cac plutong phdp dong tam ctia méi ghép then hoa
TCVN 2324-78 quy dinh trong ma&i ghép then hoa ring chit nhat ¢6 3 kich
thudc chinh:
Pudng kinh ngoai D.
Pudng kinh trong d.
Chiéu rong then b.
Khi lap ghép dé dam bio d¢ dong tam giita 2 chi tiét 14p ghép (bac va truc)

ngudi ta thyc hién dong tam theo mot trong 3 kich thude D, d, b, tuong ing ¢6
3 phuong phdp déng tam (hinh 4.10) :
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Déng tam theo dudng kinh ngoai D.
Dong tam theo dudng kinh trong d.
Déng tam theo bé rong then b.

Hinh 4.10: Mt cdt ngang ddm bdo d¢ dong tam

Su lua chon phuong phdp dong tam nay hay phuong phdp dong 14m kia
phu thude vao yéu cau do chinh xdc déng tam, diéu kien lam viéc va kha nang
cong nghé che tao.

+ Déng tam theo dudng kinh ngodi D 1a phueng phap dong tam kinh 1€
nhat va do dé duge sir dung rong rii boi vi c6 thé dé dang dat dugc do chinh
xdc cao @ 6 truc then hoa theo D bang cdch mai, con 16 ¢6 ranh then hoa trong
6ng bao dugc thuc hién bang cdch chudt.

+ Déng tam theo duding kinh trong d dugc diing trong trudng hop yéu ciu
do chinh xac déng tam dac biét cao cla céc chi ti€t hodc khi 16 ¢6 rinh then
hoa trong 6ng bao khong thé gia cong dugc bing chudt do do cing cao hoac
do do déo cha vat ligu. Do chinh xdc dong tam theo d dugc dam bao bing mai
1& then hoa cling nhu truc then hoa. L& then hoa theo dudag kinh d duge mai
trén cic may mai 16 phiic tap va dit tién, mai cdc dudng kinh cba truc then hoa
con 1A cdc nguyén cong phifc tap hon. |

+ Dong tam theo bé rong then b khong duge su dung pho bi€n, chi dung
khi cic chi tiét lip ghép c6 tai trong thay d6i ddu, nghia la truc cung vé6i ong
buo c6 lic thi quay theo chiéu nay, ¢ lic lai quay theo chiéu khic (vi du:
chuyén dong quay cla truc cau sau xe 0 td). Trong trudng hgp nay khoéng cho
phép c6 khe hd 16n theo cdc mat bén ctia then va ranh then.
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4.4.1.2. Ldap ghép then hoa dang rang chit nhdt

DE¢ dam bdo chifc nang truyén mo men xoén 1én, tp ghép then hoa thuc
hién theo y&u to kich thuGe bé rong then b. Lap con duce thuc hien theo i
trong 3 yéu t6 kich thude D, d va b d€ dam bao déng tam hai chi tiét 1ap ghép.
Nhu vay lip ghép then hoa duge thuc hién nh sau:

+ Khi déng tam theo D thi lap ghép thuc hién theo D va b.

+ Khi dong tam theo d thi lap ghép thuc hién theo d va b.

+ Khi déng tam theo b thi lip ghép thuc hién theo b.

Ticu chuin TCVN 2324-78 quy dinh diy mién dung sai cua cdc kich
thudc lap ghép theo bang 4-6 va 4-7:

Bdng 4- 6. Mién dung sai cdc kich turoc truc then hoa rén g chir nhdr
TCVN 2324 -78

Cap | 1 Sal Iéch co ban
CE::::h | d e f g h Js k m n
5 g3 1.5 ’
6 g6 | (h6) | j6 I né
7 f7 h7 | i, | k7 E
8 ds e8 f8 h8 ~
9 @d» | ¢ | 9 h9
10 dl1o h10 )
Bang 4-7. Mién dung sai cdc kich thitde 16 then hoa rdng chit nhdt TCVN
Cép chinh Sai lech co ban |
Xdc D E F G H 1
6 H6
7 H7
8 F8 HS8
9 D9
10 Di0 F10 J.10

Sai léch gidt han tng véi cic mién dung sai tra theo TCVN 2245-99 {bang | va
2 phu lyc 1), nhimg mién dung sai déng khung 1a nhitng mién duoc wu Hén st dung.

Tuy theo phuong phép thuc hién déng tam hai chi tiét then hoa ma ta chon
cdc mién dung sai cho cic kich thude 1dp ghép. Su phéi hop cic mién dung sai
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Kich thude 16 va truc then hoa c6 thé tao thanh mot day cac kiéu lap thoa min
chitc nang sir dung clia méi ghép then hoa (bang 8 + 11 phy luc 2).

4.4.1.3. Chon kiéu ldp tiéu chudn cho moi ghép

Trong thuc t€ thiét k& ché tao ngudi ta thuong sir dung mot 6 kiéu lap uu
tién cho mai ghép then hoa nhu sau:

Trudng hop bac then hoa ¢6 dinh trén truc:

+ Khi thuc hién d6ng tam theo D cé thé chon kiéu ap: D—F_{% va b% .
Js Js
. . Iy ¥ .3 4+ )! 7 DO
+ Khi thuc hién dong tam theo d c6 thé chon kicu lap: d a vib——.
26 I8
Trudng hop bac then hoa di chuyén doc tryc:
+ Khi thuc hién déng tam theo D ¢ thé chon kiéu lap: Dﬁr—ji va b% :
+ Khi thuc hién ddng tam theo d c6 thé chon kiéu lap: d ﬂ vab F;(;) .

Cin nhé ring trong trudng hop can thi€t néu nhu cdc kiéu lap trén khong
dép (g duge cic tiéu chudn cu thé clia moi ghép thi cho phép lua chon ki€u
lap tiéu chuin khac (TCVN 2324-78).

4.4.2. Ghi ky hiéu ldp ghép then hoa trén ban vé

Lép ghép then hoa duge ghi k¥ hiéu giong nhu cdc 1dp ghép bé mat tron
khic néu trén ban v& cé mat cat ngang cua mai ghép. Trong trudng hop Khong
thé hién mat cit ngang thi ghi ky hi¢u nhu sau:

D-8.36.425 7525

B————i
7//%

Hinh 4.11 Hinh 4.12
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Vide: d-836 27 a9 H12 7110
Ir7 all 19 _
Theo ky hiéu lan lugt la: Thyc hién déng tam theo bé mat kich
thude d; sO rang then hoa z = 8; lap ghép theo yéu 16 déng tam d la
¢36%: bé mat khong thuc hién dong tam D ¢¢ kich thuéc danh
nghiﬁ la 40 mm, mién dung sai kich thudc D cua bac then hoa 132 H12,
mién dung sai kich thude D cua truc 1a al l, kiu Iap theo bé mat bén b
F10

a7 ——.
f9
Tirky hi¢u lap ghép trén ta cé thé ghi ky hiéu trén ban vé chi tiét nhu sau:
+ Trén ban v& bac then hoa: d - 8.36H7.40H12.7F 10
+ Trén ban veé (ruc then hoa: d - 8.36f7.40a11.7f9

Bai tdp:

Cho moi ghép then hoa gifta bdnh riang vdi truc ¢6 kich thude danh nghia
la: 8 x 36 x 42. (z x d x D). Banh rang c& dinh trén truc va thuc hién déng tam
theo bé mat kich thudc D.

Yéu cdu:

- Chon kiéu lap tiéu chuin cho méi ghép roi ghi ky hiéu trén ban vé.

- Tra cdc sai léch gidi han cia kich thude va biéu dién so d6 phan bé mién
dung sai clia lip ghép.

Giai:

- Dua vao cdc kich thudc z x d x D, theo bang 7 (phu luc 2) ta tra dugc
kich thuéc danh nghia cha b: by = 7mm. Nhu vay ta ¢6: dy = 36mm; Dy =
42mm; by = 7mm.

- Véi diéu kign di cho: bdnh rang c6 dinh trén tryc, thuc hién dong tam
theo D ta chon Kiéu lap nhu sau:

+ Kiéu lap theo yéu t6 déng tam D: $42 H;
R
+ Kiéu lap theo bé mat bén b: ?F_f
I
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- Ky hiéu sai léch va kich thuée duge ghi trén ban v&, ¢6 thé theo 2 phuong
4n nhu hinh 4.11 va hinh 4.12.

- Sai léch giéi han céc kich thude tra theo bang 1 va 2 phu luc 1.

$42H7 ES =+25um — ES =+35um
Fl=0um EI'=13um
$42i6 es = +8um 77 es=+1,5m
s ei = —8um s ei =-=75um

_ So d6 phan b6 mién dung sai clia cdc lap ghép dugc bi€u dién trén
hinh 4.13.

am | am
b e

*23

Fs

H7
+8 3 +7.5

! 6 0 i7
-8 -735

I+

42

Hinh 4.13

4.5. Dung sai truyén dong banh rang

Dung sai truyén déng bédnh rang tru duge quy dinh theo TCVN 1067- 84.
Tiéu chudn ndy dp dung cho cdc bo truyén banh ring tru than Khai an khdp
ngoai va trong, ¢6 rang thing, ring nghiéng va rang chir V. Dudng kinh vong
chia clia ring dén 6300mm, chiéu rong vanh rang hoic nira chiéu rong vanh
rang dén 1250mm, mo dun ring tir 1 +55mm.
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4.5.1. Cdc thong s6 kich thudc co bdn ciia truyén dong bdnh ring

o
m - mo dun ciia rdng : d, - duomg kinh vong chdn rdng
Z - 50 rang cua banh rdng d, - ducng kinh vong dinli rang
o - goc dn khdp ctia truyén dong d,, - dicrng kinh vong co ban
B - géc nghiéng cua huong rang h - chiéu cao ciia rang
p - budc rdang b - chiéu rong banh rdng b - chiéu rong banh rang
p, - bitdc rdng trén vong co ban W - khodng phdp tuyén ching

d - ducmg kinh vong chia ciia banh rang  a - khodng cach tam 2 bdnh rdng

Hinh 4.14. Cdc thong ¢ kich thiede co ban ciia truyén dong banh rdng.

4.5.2. Cdc yéu cdu ky thudt cua truyén dong banh rang

Tuy theo yéu cdu chic nang sit dung cua truyén dong banh rang ma ching
c6 cdc yéu cau khic nhau:

Yéu cdu “mifc chinh xdc dong hoc” 13 yéu cdu sy phdi hop chinh xdc vé
géc quay clia banh ddn va banh bi dan cla truyén dong. Yéu cdu nay dé ra doi
v6i truyén dong cha bénh rang cla xich dong hoc chinh xic clia dung cu do,
xich phan d¢ clia mdy gia cong banh rang, xich cil ren ciia mdy tién ren. v.v.
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banh rang trong truyén dong nay thudng c6 mo dun nhod, chiéu dai rang kKhong
16n. 1am viéc véi tal trong nho.

Yéu ciu “mic lam viéc ém” nghia 13 banh rang phai ¢ t6¢ 4o quay on
dinh, khong c6 su thay d6i tdc thai v& van t6c gay va dap va on. Yéu cdu nay
dé ra dGi v6i nhitng truyén dong trong hop t6c do clia dong co mdy bay, 0td,
tua bin ... Banh rang trong truyén dong thudng cé mo dun trung binh, chiéu dai
rang 1dn, t6c do vong cua banh ring cé thé dat t6i (120 + 150)m/s, cong suat
truyén dong t6i 40.000 kW,

Yéu cn vé “mitc i€p xic mat rang” 16n dac bigt fa 1i€p xuc theo chiéu dai.
Mitc tiép xtic mat rang dam bao do bén cha rang khi truyén mo men x04n l6n.
Vi du truyén dong binh rang trong méy can thép, trong cén truc, cdu truc...
Banh rang trong truyén dong thudng cd mo dun 16n vi chiéu dai rang 1on.

Yeéu cau “do hd mat bén” gilta cac mét rang phia khong lam viéc cua cap
ring an khdp (mic khe h& canh ring), hinh 4.14. Bat ky bo truyén banh ring

“ndo ciing yéu cdu do ho mat bén dé tao diéu kién boi tron banh rang, b6i thudmg
cho sai s6 gian nd nhiét, sai 86 do gia cong va lap rdp, ranh hién tugng ket rang.

Lﬂ\%\

N

Yo

Hinh 4.14: Mitc chinh xac
khe hd canh rang.

Nhu vay, d6i véi bat ky truyén dong banh ring ndo cling doi héi ca 4 yéu
cdu trén, nhung twy theo chiic nang sit dung ma yéu cau nao 1a chi yéu. Tat
nhién yéu cdu chi yéu dy phai & mifc chinh xéc cao hon cdc yéu cdu khdc. Vi
du: truyén dong banh rang trong hop téc do thi yéu cau chi yéu 1a “muc lam
viéc ém” va né phai § cip chinh xac cao hon yéu cdu “mic chinh xdc dong
hoc” va “muifc ti€p xic mat rang”.

4.5.3. Pdnh gid mitc chinh xdc cia truyén dong bdnh rang

Dé danh gid mic chinh xdc va khe hé canh ring cia binh rang va bo
truyén ngudi ta ding cdc chi tiéu sau:
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+ Sai $6 dong hoc cia banh rang F,,

+ Sai $0 tich luy budc rang cla banh rang F,,

+ D06 ddo huéng tam chGa vanh ring F,

+ D0 dao dong khoang phdp tuyén chung F,,

+ D0 dao dong khoang cich truc do ting v6i mot vdng quay ctia banh rang
F, .
+ Sai 56 dong hoc cuc bo cia bdnh rang F |
+ Sai léch budc an khép f,

+ Sal léch budce rang f

+ Sai 56 profin rang f
+ Vét ti€p xic tong.
+ Sai $6 t6ng clia dudng tiép xic F,,

+ Sai $6 hudng rang F,

+ D0 khong song song cua cdc duong tryc va d6 xién cla cdc dudng

truc {LL

fi )

+ Luong dich chuyén profin goc E,;

Khdi niém cic chi tiéu trén duge chi dan trong bang 4.8.

Trong thi€t k& ch€ tao banh rang dé chon bo thong s6 ddnh gid mitc chinh
xdc nguoi ta dua vao cdp chinh x4c cla truyén dong, déng thdi dua vio diéu
ki¢n san xudt va ki€m tra & ting co s& san xuét. Chon bo thong s6 can két hop
sao cho ki€ém tra don gidn nhét, sd dung cu it nhat. Chon bo thong s6 kiém tra
banh rang c6 thé dua vao bang 4.9.

mr

Ir

4.5.4. Tiéu chudn dung sai, cdp chinh xdc ciia truyén dong banh ring

4.5.4.1. Cdp chinh xdc ché'tao banh ring _

Theo tiéu chudn TCVN 1067-84, cdp chinh xdc ché tao banh rang dugc
quy dinh 12 cap ky hi¢u la 1, 2, ..., 12. Cdp chinh x4c gidm dan tir [ dén 12.

3 méi cép chinh x4c tieu chudn quy dinh gi4 tri dung sai va sai léch gi6i
han cho céc théng s6 ddnh gid mic chinh xéc. |

Viéc chon cép chinh xédc clia truyén dong banh ring khi thiét k& phai dua
vao di€u kién lam viéc cu thé cia truyén dong, chang han téc d6 vong quay.
cong suat truyén ... Trong san xudt co khi thudng st dung cap chinh xéc 6, 7,
8, 9. Ngoai ra, khi thiét k&€ ch€ tao banh ring viéc chon cép chinh xdc c6 thé
dya theo kinh nghiém. _
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4.5.4.2. Dang doi tiép mdt rdng va dung sai do ho bén: T,

Tuy theo yéu cdu vé gid tri do hd mat bén nhd nhét, j,, ma tiéu chuan quy
inh 6 dang 46 1iép, ky hiéu 1a H, E, D, C, B, A, theo TCVN 1067- 84. Dang H
c6 gia tri 6 ho mét bén nho nhat (. = 0) va do hd tang dén tir H dén A.

A
Bl

L |

>u

N
I . '

Hinh 4.15

Trong diéu kién 1am viéc binh thuong thi sir dung dang doi ti€p B, dang
nay ciing dugc diing phé bién trong ché tao co khi.

Tiéu chuidn ciing quy dinh 8 mién dung sai clia d0 ho mat bén, ky hiéu la
h, d, ¢, b, a, X, y, . Trong thiét k& c6 thé sir dung dang ddi ti€p va mién dung
sai tuong tng, vi du dang ddi ti€p B, mién dung sai b. Nhung ciing ¢6 the st
dung khong tuong tng. vi du dang d6i tiép 1a B con mién dung sai la a,

Khi dénh gid “muc khe hd canh rang” ngudi ta c6 thé kiém tra tryc tép
gia tri d0 ho mét bén nho nhat j,in-

4.5.4.3. Ghi ky hiéu cdp chinh xdc va dang dot tiép mdr rdng

Trén ban vé thiét k&, ché tao banh rang thi cap chinh xdc va dang d6i tiép
duoc ghi k¥ hiéu nhu sau, vidu:

7- 8- 8B TCVN1067- 84

Tir trdi sang phai 14n luot k¥ hiéu la:

7 - ¢éip chinh xdc clia muc chinh x4c dong hoc.

§ - céip chinh xdc cla micam viéc &m.

8 - cap chinh xdc cuia mifc tiép xdc mat rang.

B - dang 461 ti€p mat rang va dung sai d6 h& mat bén tuong tng la b.

86



Bing 4.8. Cdc chi tiéu danh gia mitc chinh xdc truyén dong banh rang

Chi tiéu ddnh gia

Ky
hiéu

binh nghia

Sai s0 dong hoc cia banh ring
A

27

Sai 56 16n nhét clla géc
quay bdnh rang trong
gidi han mot vong quay
khi nd an khép vdi banh
mau chinh xdc.

Sai s6 tich lu§ budc rang ciia banh ring

Sui léch am
lin nhat

Sui léch duony
lom nhat -

kar max -

Vi tri chinh wic

Pk

Sai $6 16n nhdt vé vi tri
twong quan cta hai
profin riang ching tén bat
ky do theo vdng tron
dong tam véi tam quay
binh rang vd di qua
gilta chiéu cao rang.

D¢ dao dong I6n nhit
clia khoang céch tir day
cung & dinh trén rang
(hoac rdnh rang) dén
tam quay banh rang.
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D6 dao dong khoang phép tuyén chung

YWT

Hiéu phdp tuyén chung
1én nhat vd nho nhat do
trén cung mot béanh
ring:

Frwe= W W

max” min

mat vong quay cua banh ring

Do dao dong khoang céch truc do ing véi

Hiéu khoang cdch tryc
do 16n nhit va nho nhat
trong mot vong quay
cua binh ring.

Sai s0 ddng hoc cuc bd ciia banh rang

&

avAv

| wivng yuay cda Manh rng

Sai & vong quay vild binh rang

Hiéu 16n nhat giita sai
s6 doéng hoc cuc bo 16n
nhét va nhé nhat ké sit
nhau trong moit vong
quay banh rang.

Sai 1éch ctia budc an khép

phr

Hiéu giita budc an khép
thyc va budc an khdp
daﬂh ﬂgh“fai fphl‘ = Phlh—Ph
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Sai léch budc ring

Hiéu gilta hai budc
vong bat ky do trén

f,, {cling mot dudng tron
cua banh rang:
fplr =Py-P,
7
/
/ Khoiang cach phdp
/I Gids han phdn in viee tuyén giita hai profin
clia profin ring _ . . .
fi rang 1y thuyét bao lay

profin rang thue, trong
giéi han phin lam viéc |
ctia profin rang.

th'l

Phdn bé mait bén cia
rang trén dé6 cé veét ti€p
Xlic clia né vdi rang cba
banh riang an khép. Vét
ti€p xuc duge danh gia
theo hai chifu:

- Theo chiéu cao rang
h,/h,-100%.

- Theo chiéu dai rang

(a-c)/B.100%.
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Sai s& tdng cia dudng tiép xic

Khoing cdch phdp
tuyén giffa hai dudng
tiép xuc danh nghia bao
l1ay duong ti€p xdc thyc.

Khoang cich gita hai
huéng rang 1y thuyét
Fg, | nam trén mat tru di qua
giffa chiGu cao rang va
bao tdy hudng ring thuc.

Do khong song song cua cac dudng truc f.. - PO khong song song
Po xién cia cadc dudng truc cua hinh chi€u cic dutng

tam quay ctia bdnh rang
trén mat phang 1y thuyét
chung ctia ching (do trén
chiéu dai bing chiéu
rong banh rang).

f,. - Do khong song song
cia hinh chiéu cic dudng
tam quay cla banh ring
trén mat phing vuong
géc véi mat phang ly
thuyét chung ca chiing.

fye

faur

Luong dich chuyén cuia
E, | profin goc so véi vi tri
danh nghia cia no.

Vi lri danh nghia
cua profin gée
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Bing 4.9. By thong so danh gid mitc chinh xdc cia

banh rang fru

s Thong s& ddnh gid, Ky Dung sai, ky | Cdp chinh xéc khi
Sa bo . .
' hiéu hiéu mz1
Mitc chinh xdc dong hoc
! F, F 3-8 |
: |

2 FooFo FoFo 3-6 J
3 E, F 7-8 4‘
4 Frr d Fvu'r ‘.Lr ? F:-u 3—8 |
5 F,F F.F 3-8 -
6 F:r’ ‘Fl-u-a F; ' ‘Fvw 5_8

7 F..F, F.F, 5-8 m
8 F, E 9-12 |
9 Frr F‘r 7-3 o

Mitc lam viéc ém (vdi ep < 1,25)

1 S A 3-8

2 j:nbr " f,ﬂ j;n‘: ¥ f,r 3’8

3 ‘fpb.--'! .)‘:mr ‘f-ph'3fpf 3-8

4 1. 5 5-8

Mifc tiép xiic rang trong truyén dong

i V&t ti€p xiic tong - 3-11

2 Fy, F, 3-12

3 F, £ 3-12

gp- hé so tring khdp doc danh nghia
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Cau hoi on tap

1. Tiéu chuan da quy dinh dung sai cho nhimng yéu t8 kich thudc nao cla ren vit va
dai &c trong l&p ghép ren?

2. Thé nao la duéng kinh frung binh bidu kién, néu céng thie tinh nd vai ren vit va
dai 6¢? ’

3. Tiéu chudn quy dinh cé mdy cap chinh xac ché tao & 1an, ky hiéu chung nhu
thé nao?

4. Néu phuong phap chon kidu 18p tiéu chudn cho 1ap ghép 8 1an voi truc va voi 15
than hép.

5. Nau cac mién dung sai tiéu chudn dugc quy dinh déi v6i kich thude chidu réng b
¢lia then, ranh truc va ranh bac.

6. Tit cac mién dung sai tiéu chudn hay chon mot kidu ¥p cho méi ghép then khi
bac ¢& dinh trén truc.

7. C6 may phudng phap thic hién déng tam hai chi tiét then hoa va cho bigt uu
nhuge diém cla ting phuang phap, tucng img v&i cac phuong phap dé thi lap ghép dugc
thuc hién theo y&u tG kich thudc nac?

8. Trinh bay cach ghi ky hiéu I3p ghép then hoa trén ban vé.

9. Néu cac yéu ciu k¥ thuat déi vai truyén déng banh rang, mét truyén &ong banh
rang bat ky thi can ¢6 nhimg yéu cau nao?

10. Tidu chuin TCVN 1067-84 quy dinh may cap chinh Xac ché taoc banh rang néu
phudng phap chon cap chinh xac cho truyén dgng banh rang khi thiét ké.

Bai tdp

1. Cho lap ghép ren M 20 x 2 - 6H/6e

- Gidi thich ky hiéu 14p ghép.

- Tra sai l&ch gidi han va dung sai kich thudc ren.

- Gi4 sif sau khi gia céng mot ren vit ngudi ta do dugc cac thong s8 sau:
Puong kinh trung binh cla ren vit: d2th = 18,516 mm

a o
A = phdi= 40’ A= tréi = - 20’
2 2
Sai s6 budc ren vit:

Sai sé tich 10y budc: A = 0,02 mm
Hdi ren vit co dat yéu cau khong?
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2. Cho mdi ghép & 1an lam viéc trong diéu kién: truc dimg yén, than hdp quay, tai
trong tac dung 1&n & 14 tai trong hudng tam cé dinh phudng, & 1an ¢d 6 hidu 1a 317, cép
chinh xac 0.

- Chon mién dung sai kich thuéc truc va than hop iép vdi 6.

- Xac diph tri s6 sai léch gidi han cla cac kich thudc (Zp ghép.

3. Cho mdi ghép then bing giira banh rang vai truc ¢é truyén md men xodn. Banh
rang (bac) cb dinh trén truc va can thao 13p khi thay thé.

Kich thudc chiéu réng cla then 1a: b = 14 mm

- Chon kiéu 1ap cho m&i ghép then vdi ranh truc va ranh bac.

- X&c dinh tri s6 sai léch gidi han cla céc kich thudc tham gia 13p ghep va biéu dién
so d6 phan bd mién dung sai clia Ap ghép.

4. Cho méi ghép then hoa gilta banh rang véi truc cé kich thudc danh nghia 1a 8 = 42
x 48 (z x d x D), banh rang can di trugt dé dang trén tryc va thyc hién déng tam theo bé
méat kich thuéc D

- Chon kidu 14p tiéu chuan cho méi ghép rdi ghi ky hiéu trén ban vé 13p va ban vé
chi tiét,

- Tra sai l&ch gi6i han cla cac kich thudc 1ap ghép va biéu dién so d6 phan bd mién
dung sai cla l4p ghép.



Chuong 5
cHUOI KicH THUSC

1. Muc dich
Cung cdp khdi niém vé chudi kich thudc vi cdc phuong phdp gidi chudi
kich thusc.
2. Yéu cau
Nim dugc cac khai niém co ban vé chubi kich thude va gidi duge céc bai
todn vé chudi kich thudc don gian.
5.1. Cac khai niém co ban
5.1.1. Chudi kich thudc
5.1.1.1. Dinh nghia chudi kich thuoc:
Chuéi kich thude 12 mot vong khép kin do céc kich thudc cha mot hodc
mot s6 chi tiét ndi ti€p nhau tao thanh.
Nhu vay. dé hinh thanh chudi kich thude phai c6 hai dieu kién:
+ Céc kich thude néi ti€p nhau.
+ Céc kich thudc tao thanh mot vong kin.
Dua theo dinh nghia trén ta dua ra 3 vi du chudi kich thudc nhu hinh 5.1:
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5.1.1.2. Phan loai chudi kich thuoc

C6 nhiéu loai chudi kich thudc, trong k¥ thut ngudi ta phan chiing thanh
2 loai:

+ Chudi kich thuée chi tist: cdc kich thuée trong chudi nam trén cling mot
chi tiét (hinh 5.1a va 5.1¢).

+ Chuéi kich thude ldp ghép: céc kich thudc trong chudi la kich thudce clia
nhiéu chi tiét khdc nhau ldp ghép véi nhau tao thanh mot bo phan mdy hoic
mdy (hinh 5.1b).

Vé mat hinh hoc ngudi ta ¢ thé phan loai chudi nhir sau:

+ Chudi duong thang: cic kich thude clia chuoi song song véi nhau trong
ciing mat mit phing hodc trong nhilng mat phang song song véi nhau (hinh
S.lava3.lb),

+ Chudi mit phing: cic kich thudc cta chudi nim trong ciing mét mat
phing hoac trong nhiing mat phing song song véi nhau nhung ching kKhong
song song véi nhau.

+ Chudi khong gian: céc kich thude clhia chudi nim trong cdc mat phang
khic nhau bat ky.

5.1.2. Khdu

Mai kich thudc trong chudi kich thude goi 1a mot khau.

Dua vao dac tinh cdc khau ta chia ra hai loai:

5.1.2.1. Khdu thanh phdan: ky hidu la A,

L3 khau ma kich thude cha né do qud trinh gia cong quyét dinh va khong
phu thudc 1an nhau.

5.1.2.2. Khdu khép kin: ky hiéu A«

A khau ma kich thudc ciia né hoan toan dugc xac dinh bai kich thudce cic
khau thanh phén, vay né phu thudc vio kich thude ciia cdc khau thanh phén.
Trong mot chudi kich thude chi ¢6 mot khau khép kin.

Vi dy: Chudi hinh 5.1b thi cdc khau A, A,. A;, A, 1a cdc khau thanh phan
vi ching doc 1ap v6i nhau, con khe hd A 1a khau khép kin vi né duge hinh
thanh sau khi 14p cdc chi tiét ¢d kich thude A,. A,. A, A, thanh mot bo phan
mAay va né hoan toan phu thudc vao cic kich thude nay. Nhu vay, trong chudi
kich thudc lap cdc chi tiét tham gia vao chudi déu la khau thanh phan.

Trong chudi kich thudc chi tiét, mudn phan biét khau thanh phan va khau
khép kin phai biét trinh tu gia cong céc kich thudc trong chudi chi tiét ay,
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ching han & vi du 5.1b gia cong theo trinh tit A,, A, thi A hinh thanh va hoan
toan xé4c dinh phu thudc vao A, A, nén A; la kbhau khép kin.

x Trong céc khau thanh phin con chia ra:

+ Khau thanh phdn tang (khau tdng): La khau ma Khi ta tdng hoac
giam kich thude cha nd thi kich thudc cta khau khép kin cling tang hoac
giam theo.

+ Khau thanh phdn giam (khau giam): La khau ma khi ta tang hoac gidm
kich thudc clia né thi nguge tai kich thude cua no lai gidm hodc tang.

Vi du: Chudi hinh 5.1b v6i A 13 khau khép kin thi A, la khau tang con A,,
A,, A, la khau gidm.

5.2. Gidi chudi kich thude

Giai chudi kich thudc 12 giai 2 bai todn sau day:

5.2.1. Bdi todn thudn

Cho biét kich thudc sdi léch gidi han va dung sai cdc khau thanh phan (A))
tim kich thudc sai léch gidi han va dung sai cba khau khép kin (Ar)-

5.2.2. Bai todn nghich

Véi kich thudc sai lech gi6i han va dung sai da cho ctia khau khép kin A,
can xdc dinh sai léch gii han va dung sai gifta cac khau thanh phan va cdc
khau khép kin.

Dé thuan tién cho viéc gidi chudi ngudi ta thudng so dd hod cic chudi
(trong pham vi bai hoc chi gidi cdc chuéi dudng thing). Cac chudi trén hinh
5.1 a, b, ¢ dugc so dd hoa thanh cac chudi tren hinh 5.2 a, b, .

" A LA | an{m+&,‘i’&‘\ A‘\ "

a) b) c)

Hinh 5.1

Tit so d6 chudi trén ta x4c lap cong thic quan hé kich thudc nhu saw:
Chudi 1: hinh 5.2a. V6i Ay = Ajtacd Ay = Ay = A A,
Chu&l 2: hinh 52b VGl A)‘_; = AS fa Cé AS - A5 = Al_ Az" A_q" A4
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Trudng hop t6ng qudt trong mot chudi ¢6 n khau thanh phan, néu ta ddnh
$0 thir tr tir | dé€n m la cac khau tang thi m +1 d€n n 13 cdc khau giam (véi m <
n}, nhu vay ta cé cong thiic:

As = ZA - 2,4 (

=m+]
Trén co s6 phuong trmh co ban ctia chudi kich thude (1) xdc lap cong thiic
quan hé vé sai léch gidi han va dung sai gita cdc khiu thanh phdn va khau
khép kin dé giai chudi kich thudc dudng thang.

il

Tu ( l) ta co: umax - Z Ar max i Aimln (2)

t=m+1

Avpin ZAM iAW(a

Tir (1), (2). (3) ta co: “

(%(%—ZT+21_ZT

t=nt+1

ES:=(2)- (1)-2159 Ze:

t=m+1

m

Els = (3) - (1)_251 - Zes

=]

Trong dé: ES; va EJ; 1a sai léch trén va sai léch dudi khau tang, es; va ei, 1a
sai léch trén va sai léch dudi khau giam.

Dua vao cic cong thic trén ta s& gial bai todn 1 va bai todn 2 don gian
(theo phuong phdp déi 1an chifc ning hoan toan).

* Bai todn dp dung:

Bai todn I:

Cho chi tiét nhu hinh 5.3 véi cdc kich thuéc:

A; A, A,

Hinh 5.3
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A=6075" Ay= 5070 A=
Hay tinh kich thude, sai lech giGi han va dung sai cua Khau A, biét irinh
tu cong nghé gia cong chi 18t 12 Ay Aq AL
Giai:

- Phan tich cac khau:

A. = A,; khau khép kin

A, khau ting :

A,: khau giam

A,: khau giam
- Ap dung cong thirc (1),(2).(3) ta c0:
Kich thuéc danh nghia clia khau khép kin:

Ar= A (AAL)

=60-(50+8)=2mm.

Dung sai ctia khau khép kin:

Ty= 3.7, =03+02+0,1=06mm.
r=l
Sai léch giéi han cha khau khép kin:
ESs= Y ES,- D¢, =+01-(-01+0)= 0,2 mm

i=l i=t+l

El= S Bl - Yes,=-02-(+01+01)=-04mm

=\ r=m+|

Vay As = Ay =270

Bai todn 2:

Trong bai toan nghich, v6i chudi ¢6 n khau thanh phdn thi bai todn c6 n 4n
s6. néu dya vao cong thic (1),(2),(3) ta khong thé tinh ducc dung sai cia n
khau thanh phén (n &n s6).

Muén tinh dugc ta phai dua vao gia thiét dé khi di ( n-1) dn s6—> gia thiét
céc khau thanh phén dugc ch€ tao & cling mot ciip chinh xé4c, bang tinh todn ta
cé thé xdc dinh theo bang tiéu chudn sai léch gi6i han va dung sai cho (n-1)
khau thanh phin. Tinh sai l¢ch gici han va dung sai cho mot khau thanh phén
con lai.

Vi dy: Cho chudi kich thudc nhu hinh vé 5.4
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A_;, A4 Al' A_-,-
la le e
| 1T
Hinh 5.4
Biét Ay =17
A, =101""ed
Az = 50 +0.16
Ar=As=5 s
X4c dinh kich thuéc danh nghia, sai léch gidi han va dung sai cua khau A,
Giai:

Nhan xét: A, A,: la khau tang.
A, A, A, la khau giam
Ap dung cong thic (1),(2),(3) ta cé:
Kich thudc danh nghia cia Ayt
As=A+A,- As-Ay- A
A=A+ A - Ar- As- Ag
A,=101+50-5-5-1=140
Sai léch trén ca A ies; =0-0-0=0
Sai lech dudi cia A,
ei, = + 0,22 + 0,16 —[2x (- 0,075)]- 0,75 = - 0,22mm.
Vay A, =140,

Cau hdi én tap

1. Thé nao 1a chudi kich thude, cho vi dy minh hoa?
2. Thé nao la khau thanh phan ting, khau thanh phan gidm cla chudi kich thude,

cho vi du minh hoa?

Bai tap
1. Cho chudi kich thudc nhu hinh vé sau;
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- A1 -

77777

B // //

Hay gidi chubi kich thudc dé xac dinh sai léch, dung sai kich thuédc A2,
Bi&t: Trinh tu cong nghé gia cong la: A1, A2
.. ] _ 45:(},15
véi A1 =100-0,1, A3 =
2. Cho chudi kich thudc nhu hinh vé sau:
|

7/
4

]
i
1
|

_ i I {
| .
VoA Voo 1

| | |
Hay giai chubi kich thude d& xac dinh sai l&ch, dung sai kich thudc A,.
Bigt: Trinh tu cong nghé gia cong chi tiét [&: Ay, A,

Vi A, = 120,445 Ay = 40,
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Chuong 6
CO SO PO LUONG KY THUAT

1. Muc dich
- Cung cdp nhing kién thitc co ban vé do ludng.

2. Yéu cau

- Hiéu vi trf va tAm quan trong cua cong cu do ludng.

- Hi€u cédch phan loai dung cu do va phuong phép do.

6.1. Khai niém vé do ludmg ky thuat

6.1.1. Vi tri ctia cong tdc do luong va kiém tra

Trong qué trinh ché tao va lap rdp cac chi tiét mdy, can do dé kiém tra vi
ddnh gid chat lugng k¥ thuat cia san pham. N6i cdch khdc do ludng 14 ¢ong cu
dé kiém sodt, kiém tra chat lugng san phdm, vi vay do ludng 1a khau quan
trong khong thé thi€u dugc trong qud trinh san xuat.

Cong v4i yéu cau va sy phét trién khéng ngimg clia sin xuat, do ludng k¥
thuit ciing c6 nhitng budce ti€n manh mé, d¢ chinh xdc do ludng dat duge ngay
cang cao.

+ Cuéi thé ky 19 c6 calip tiéu chudn, calip gi6i han.

+ Nam 1850 ¢6 thudce cip.

+ Nam 1867 ¢ panme.

+ Nam 1896 ¢4 can mau.

+ Nam 1907 c¢6 minlimet do téi 0,001imm.

+ Nam 1921 - 1925 ¢6 may do dung khi nén.

+ Niam 1930 cé cac may do dung dién.

+ Ngay nay ¢6 cdc mdy do quang hoc, mdy do dién tir hién dai ¢6 thé do
duge nhitng khoang cich nho t6i 4-5 phan triéu mm.

6.1.2. Bon vi do

Do ludng 12 viéc xdc dinh d6 16n cia d6i tugng do, d6 1a viec thiét lap
quan hé giita dai lugng can do véi mot dai luogng ¢6 cling tinh chat vat ly
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dugc diing 1am don vi do thong qua cac dung cu do va cdc phuong phédp do
khac nhau.

Pon vi do 1a y&u t6 chuan myc ding dé so sdnh, d¢ 16n clia don vi do cén
dwoc quy dinh théng nhidt mdi dam bao viéc thong nhat trong giao dich mua
bén, ché tao san pham d€ thay thé, 1ap 1an. ..

Céc don vi do co ban va don vi do dan xudt hgp thanh hé thong don vi
dugc quy dinh trong bang don vi do hop phdp ctia nha nude dua trén quy dinh
cna hé thong do ludng thé gidi SL

6.1.2.1. Pon vi do chiéu dai

Pon vi do chiéu dai co ban 12 “mét”, don vi dan xudt thudng ding 1a mm
Vi micro meét:

I mét = 1000mm
Ilmm = 1000um

Ngoai ra ¢ thé dung don vi “inhso™
1 =25.4mm

6.1.2.2. Pon vi do géc

Don vi do co ban 1a “do”, ky hiéu 12"

1°= —l—véng tron
360
1° = 60 phuit = 60’
1 =60 giay =60
6.2. Dung cu do va phuong phap do
6.2.1. Dung cu do

Dung cu do ¢é thé chia thanh 2 nhém chinh:

Nhém méau do va nhém thiét bi do.

6.2.1.1. Nhém mau do

L3 nhitg vat thé ducc ché tao theo boi s6 hodc udc s& cha don vi do gom:
g6c miu, can mau, ke. .. ’

6.2:1.2. Nhém thiét bi do

Bao gém céc dung cu do: thudc cap, panme... vi cdc mdy do nhu: op ti
mét, mdy do ding khi nén, mdy do bang dién. ..

6.2.2. Phuong phdp do

Phuong phép do 1a cach do, thil thuat dé xac dinh thong s6 cin do. Tuy
thudc vao co sO dé phan loai phuong phdp do ma ta cé cic phuong phédp do
khac nhau.
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6.2.2.1. Dua vao quan hé giita ddu do voi chi tiét do

Chia ra phuong phdp do tiép xiic va phuong phép do khong tiép xic:

- Phuong phdp do tiép xc:

La phuong phidp do giifa dau do va bé mit chi tiét do tén tai mot dp lue goi
2 dp lyc do, dp Iyc nay 1am cho vi tr do n dinh, vi thé két qua do tiép xtic rat
on dinh. Tuy nhién, do cé ap luc do ma khi do ti&p xiic khong tranh khoi sai s
do céc bien dang c6 lién quan dén 4p luc do g4ay ra, dac biét 1a khi do cac chi
ti€t bang vat liéu mém dé bi&n dang hoac cdc hé do kém cing ving.

- Phuong phadp do khong tiép xiic:

La phuong phip do khong c6 4p lyc do giita y&u 16 do va bé mat chi tiét do
nhu khi ta do bang may quang hoc, vi khong cé ap luc do nén khi do bé mat
chi tiét khong bi bién dang hodc bj cao xude. .. phuong phap nay thich hop véi
cdc chi tiét nho, mém, mong, dé bién dang, céc san pham khoéng cho phép ¢o
vét Xudce.

6.2.2.2. Dua vao quan hé gifta cdc gid tri chi thi trén dung cu do va gid tri
cua dai luong do

Chia ra phuong phap do tuyét déi va phuong phép do tnrong doi (phuwong
phap do so sanh)

- Phuong phép do tuyét déi:

Toan b6 gid tri cdn do dugc chi thi trén dung cu do, phuong phdp do nay
don gidn, it nhim 1in nhung hanh trinh do dai nén d6 chinh x4dc kém.

- Phuong phép do twong d6i (phuong phap do so sdnh):

Gid trj chi thi trén dung cu do chi cho ta sai léch giita gid tri do va gid trj
chudn dung khi chinh “0” cho dung cu do. Két qua do phdi 12 t6ng cla gid tri
chudn va gi4 trj chi thi:

Q=Q,+ A,

Trong dé: Q,: kich thuéc clia miu chinh “0”.

Q: kich thudc cdn xdc dinh (két qua do).
A,: la gia tri chi thi cta dung cu.

b6 chinh x4c cha phép do so sanh phuy thudc chit yé€u vao do chinh xéc cla
méu va qué trinh chinh “0”.

6.2.2.3. Dya vao quan hé giita dai luong cdn do va dai lugng duwoe do

Chia ra phuong phap do truc ti€p va phuong phap do gidn ti€p

- Phuong phép do truc tiép:
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La phuong phap do théng vao kich thuéc cdn do, tri s6 do doc truc tiép

trén phdn chi thi cta dyng cu do, vi du nhu khi ta do dudng kinh bang thudc
cip va panme. ..

- Phuong phép do gidn ti€p:

O phuong phap nay khong do chinh kich thude cin do ma thong qua viéc
do mét dai luong khic dé xdc dinh tinh todn kich thuée can do, vi du: do 2
canh géc vudng suy ra canh huyén.

Viéc chon méi quan hé ndo trong cac moi quan he trén phu thudc vao do
chinh xdc yéu cdu déi véi dai luong do, can chon sao cho don gian, cac phép
do dé thuc hién véi yéu cdu vé trang thiét bi do it va co kha nang thuc hién.

Trong qua trinh do khong thé tranh khoi sai s0, sai 56 do phu thudc vao
nhiéu yé&u t6 nhu, do mon, do chinh xdc cua dung cu do, trinh do va kha nang
ngudi do, phu thude vao viéc lua chon dung cu do va phuong phap do..

Vi vay, nim vitng phuong phép sir dung dung cu va lya chon duagc

phuong phiap do hop 1y 1a nhiing y€u t6 khong kém phén quan trong quyét
dinh két qua do.

Cau hoi én tap

1. Trinh bay vai tro cla do ludng ky thuat va qua trinh phat trién cla do luong
ky thuét.

2. Cho biét don vi do chidu dai va don vi do gbc thuang ding trong ché tao may.

3. Phan biét cac loai dung cy do va phudng phap do.
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Chuong 7
MOT SO DUNG CU PO PHO BIEN TRONG CG KL

1. Muc dich

Gidi thiéu cong dung, cau tao va phuong phap sir dung mot s6 dung cu
do phé bién.

2. Yéu cau

Nam vitng cong dung, cdu tao, phuang phép sir dung cic loai dung cu do
pho bi€n. Biét lra chon dung cu do cho phil hop véi dai tuong do.

7.1. Thuée khong ¢6 du xich

Thuée khong c6 du xich diing dé do cic kich thude khong can chinh xic,
gom c6: thude cing, thuée 14, thude 14 cudn va thude day.

Thudc cing: ding nhiéu trong cong viéc ldy d4u.

_ Thudce 14: ding trong viéc vach ddu, cua cat phoi, ding khi gia cong tho,
ki€m tra phoi...

Thudc 14 cudn va thudce day ft ding trong san xuét co khi,
7.2. Dung cu do kiu thirée cap
7.2.1. Cong dung
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1. Thuéc cdp cé du xich. 3. Po kich thudc bén trong.
2. Do kich thuéc bén ngoai. 4. Do chiéu sau.

Hinh 7.1: Cdch diing thudc cdp c6 du xich.

Dung cu do kiéu thudc cap gém cdc loai thude cap thong thuong dé do
trong, do ngoai, do chiéu sau va thudc cip do chicu cao dé do kich thuéc chiéu
cao clia chi tiét, dé vach dau. ;

C6 nhiéu loai thudc cap véi do chinh xdc khdc nhau:

- Thude cap 1/10 do chinh xdc 0,Imm.

- Thude cap 1/20 do chinh xdc 0,05mm.

- Thudc cap 1/50 do chinh xdc 0,02mm.

- Thudc cap cé dong hd va thude cap hién s6 kiéu dién tir c6 do chinh
xdc 0,0lmm.

~ 7.2.2. Cdu tao

Hinh 7.2
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Dung cu do kiéu thudc cdp gom 2 phén co ban:

- Than thude mang thude chinh gin véi dau do ¢6 dinh.

- Thudc dong mang thude phu con goi 12 du xich gan véi dau do dong.

Hinh 7.2 mo6 ta cdu tao cdc kiéu thudc, khoang céch giita 2 dau do 1a kich
thude do duagc.

Piu do diing dé do trong

. 1 ?i
~ AT

[l r—

i
s

/ // y Thanh diing dé do chiéu sau
ﬁ; //A \ Thang s6 du xich

Paudo  Vatdo  Ddudo
¢6 dinh dong

v, HE -

Hinh 7.3
7.2.3. Cdch doc két qud

Néu vach “0” cha du xich tring v6i vach nao dé trén tryc thude chinh thi
vach nay chi kich thuéc clia vat cdn do theo 56 nguyén clia mm.

Néu vach “0” trung vdi vach nao dé trén truc thuée chinh thi vach chia
trén thude chinh & phia bén trdi gdn nhét v6i vach khong cua du xich s&
chi s6 nguyén cia mm, con phdn phan s6 cia mm s€ dugc doc theo du
xich. Vach ¢6 s& hiéu (trir vach 0) tring véi mot trong cdc vach chia cua
thang do chinh s& cho phin phan s6 tuong Ung clia mm v né duge cong
vdi phan s6 riguyén clla mm.
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") S6 doc: 23,5mm b) S6 doc: 31,2mm

Hinh 7.4

N6i chung thudc chinh c6 gia tri chia d6 1a Imm.

Trén thudc phu s6 vach chia phu thudc thudc do chinh xdc cta thudc.

+ Thudc 1/10 trén du xich ¢é 10 vach gia tri chia dé 1a 0,1mm.

+ Thudce 1/20 trén du xich ¢6 20 vach gia tri chia d6 1a 0,05mm.

+ Thudce 1/50 trén du xich ¢6 50 vach gid tri chia d¢ la 0,02mm.

+ Thuéc cap dong ho: kim chi thi ctia dong ho trén bang chia cé gid tri
chia dén 0,0 mm.

Hinh 7.5

+ Thudc cap hién s6 kiéu dién tir: loai thudc nay cé gan véi cac bo xir ly
dién tlr dé cho ngay két qua chinh xac t6i 0,01lmm.
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Hinh 7.6
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Cau hoi va bai tap

_Néu cach doc tri s6 do trén thude cap 1/10, 1/20, 1/50.
2. Tnnh bay phuong phap sif dung va bao quan thudc cap.
3. Hay chon loai thudc cap 4é kidm tra cac kich thudc: 39,90; 40,025; 29.92;

60,42; 52,034,
4. Trinh bay cac s6 doc sau day trén hinh 1.

\ 1
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Hinh 1: Do véi thitée cdp ¢6 du xich trong pham vi 0.1mm
5. Do dudng kinh cla 5 vong dém nhd co kich thudc khac nhau voi do chinh xac la

0,1 mm.
6. Tinh toan trj s6 trung binh cda 5 & do cha cling mét chi tiét gia cong, thi du: dudng

kinh cGia mdt bu 1dng nhd hodc mét truc d3 mai do 5 hoc vién khac nhau thyc hién do vdi

thudc cap du xich hé met.
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7.3. Dung cu do kiéu panme

7.3.1. Panme do ngoai

Hinh 7.7

7.3.1.1.Céng dung

Dung do cdc kich thude: chiéu dai, chiéu rong, do day, duong kinh ngoai
cua chi tiét.

Panme do ngoai ¢6 nhiéu ¢4, gidi han do ctia timg ¢4 la: 0 - 25; 25 - 50; 50 -
75,75 -100; 100 - 125 125 - 150; .. ; 275 - 300; 300 - 400; 400 - 500: 500 - 600.

7.3.1.2. Cdu tao

Hinh 7.8
1. Than (gia). 5. Pai éc.
2. Dau do cd'dinh. 6. Ong di dong (thuéc dong).
3. Ong co'dinh. 7. Nap.
4. Dau do di déng. 8. Niim diéu chinh dp luc do.
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Trén 6ng 3 khic mot dudng nim ngang con goi 1a dudng chuin., Trén
duong chuan khac vach Imm. Dudi dutng chudn gitia hai vach Imm ¢é mot
vach ngan. Trén mit con ong 6 chia déu thanh 50 vach, khi 6ng 6 quay mot
vong thi diu 4 tién duge 0,5mm (day 12 budc ren cua vit vi cap). Vay khi 6ng 6
quay dugc mot vach trén mat vét thi dau 4 tién dugec mdt dean Imm, dé chinh
la d6 chinh xac ciia thude,

Trén panme con c¢é nim 8 dn khdp vdi mot chat dé gidi han dp luc do. Khi
dau do 4 tiép xdc véi vat do da dp luc can thiét, van ndm 8 cdc rang s¢ truct
lén nhau 1am cho ddu 4 khong tién lén nita. Pai 6¢ 5 dé ¢ dinh kich thude do.

7.3.1.3. Cdach sw dung

Cdch do:

Trudce khi do phai kiém tra panme cd chinh xdc khong. Khi hai mo do
ti¢p xiic déu va khit thi vach “0™ trén mit con 6ng 6 trung vdi vach chuin
trén ong 3. Vach “0” trén ong 3 trung véi mép ong 6 (déi véi loal 0-25) cé
nghia panme dam bao chinh xdc.

Khi do tay trdl cdm cdn panme. tay phai van cho dau do tién sdt dén vat
do cho dén khi gan ti€p xuc thi van nim 8 cho dau do ti€p xlc véi vat ding
ap hice do.

Vi du vé sir dung panme chuin do ngoai nhu trén hinh 7.5: hinh 7.5a kiém
tra dudmng kinh cia mot chi i€t gia cong trén mdy tién (mdy tién dung ngimg
hoat ddng), hinh 7.5b do dudng kinh clia nhitng chi tiét nho.
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* Can chui y:

Phai gilt cho dutng tam cha 2 mo do triing vai kich thude cin do.

Truéng hop phai lay kich thudc ra mdi doc duge két qua phai vin dai ¢ 5
dé ¢d dinh kich thudc do.

Céch doc két qua: _

Dua vao mép 6ng 6 doc duge s6 mm vi nita mm & 6ng ¢6 dinh 3.

Dua vao vach chuén ong 3 doc duge s6 %mm & trén mal vit cla ong 6.

Hinh 7.10

7.3.1.4. Cdch bdo qudn

Khong do vat dang quay, bé mat tho, ban.

Han ché 18y thudce ra Khoi vat do dé doc thir két qua.

Mat do clia thude phai gitt gin can than.

Khi diing xong phai lau chiit panme bing gié sach va boi diu ma.
nén van chit dai 6¢c 5 dé ¢d dinh mo dong va dat panme vio ding vi tri
trong hop.

7.3.2. Panme do trong

7.3.2.1. Cong dung

Panme do trong duing dé do duding kinh 15, chiéu rong ranh tir 50mm trds 1¢n.
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7.3.2.2. Cau tae

Hinh 7.11: 1. Panme do trong
2. Sit dung panme do trong

Gém than trén c6 ndp ddu do cd dinh, nép,vit hdm. Phia phai cha than cd
ren trong d€ Ip vit vi cap. Vit vi cdp nay duoc giff ¢ dinh vdi éng ¢4 dinh
bang nip trén c6 ddu do dong. Dic diém clia panme do trong la khong ¢6 bo
phan khong ché dp luc do.

P& mé rong pham vi do mbi panme do trong bao gids ciing kem theo nhimng
truc ndi ¢é chiéu dai khdc nhau, nhu vay chi diing mot panme do trong ¢ thé
do duoc nhiéu kich thudc khéic nhau nhu: 75 -175; 75 - 600; 150 - 1250mm.

7.3.2.3. Cach sit dung

Khi do cdn chi ¥ giff panme & vi tri can bing, néu dat léch két qua do s
kém chinh xdc. Vi khong cé bo phan giéi han p luc do nén khi can van dé tao
4p luc do vira phai, tranh vin qud manh.

Cich doc tri s§ trén panme: do trong cling nhu do ngoai nhung can chi ¥,
khi panme cé ndp tryc noi thi ket qua do bang tri 6 doc trén panme cong thém
chiéu dai truc noéi.

7.3.3. Panme do sau

7.3.3.1. Cong dung

Diing dé do chinh xac chiéu sau céc ranh 16 bac va bic thang.
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7.3.3.2. Cdut tao

m&

N\

N

Hinh 7.12

V¢ co ban panme do sau ¢ cdu tao giong panme do ngoai chi khac
than 1 thay bang cin ngang c6 ddy phing dé do. Panme do sau ciing ¢6
cac dau do thay déi dé do cdc do s&u khac nhau 0 - 25; 25 - 50; 50 - 75;
75 - 100.

7.3.3.4. Cdch su dung

Dat thanh ngang 1&n mat rénh hodc bac, vin nim cho dau do ti€p xdc vdi
day rinh.

Cach doc tri s6 do giong nhu doc trén panme do ngoai nhung can chii ¥ 13
s6 ghi trén 8ng trong va 6ng ngoai déu nguoc chiéu so véi s ghi trén panme
do ngoai.

Mot s6 panme thudng gip:

117



Hinh 7.13: Panme hién so - doc so.
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Hinh 7.14: Panme hién so.

Cau hoi va bai tap

1. Trinh bay céng dung, ciu tao va cach sl dung panme do ngoai, panme do trong

va panme do sau. _

2. Néu cach doc tri s6 trén panme, cho vi du.

3. Tinh trj s6 trung binh ctia 10 8 do trén cuing mot chi tiét gia cong, do 10 hoc vién
thuc hién bang panme hé mét.

4. Poc cac panme hé mét trong hinh 1:
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45

40

{a} (b}

Hinh 1

5. Boc cac panme hé mét trong hinh 2:

{b)

7.4. Can mau

7.4.1. Cong dung va cdu tao
74.1.1. Cong dung

Can mau ding dé kiém tra chiéu dai v&i do chinh xéac cao, dung d€ truyén

kich thuéc tir d6 dai tiéu chudn t6i vat gia cong va dung dé kiém tra cdc dung
do khéc.

7.4.1.2. Caut tao
Can méu 1 khoi hinh hop chit nhat ¢6 2 mat do phéng, song song vi nhau

va duoc mai ra chinh xdc. Chiéu dai vuong goc ha tir 1 diém bat ky clia bé mat

do cla cin miu xudng bé mat do d6i dién vdi né goi la kich thudce lam vigc
can mau.
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Hinh 7.16

Can miu thudng dugc ciu tao thanh bo. C6 19 miéng; 38 miéng; 83 mi€ng
Bo 83 miéng dugc ding thong dung nhat,
Bé 83 miéng bao goém

I miéng 1,005 mm

49 miéng 1.01: 1,02: 1,02; 1030 e 2 1,49
20 miéng 0.5; 15 155 . 10
4 miéng 1,6;1.7; 1,8: 1.9

9 miéng 10: 20; 300 100

Kinh thuéc do < 10 mm thi kich thudc mat do 9 x 30 mm.

Kinh thuée do > 10 mm thi kich thude mat do 9 x 35 mm.

Kich thudc danh nghia ctia can méu day t6i 5,5 mm thi ghi & mat do,
ddy > 5,5 mm ghi & mat bén.

7.4.2. Cdch chon va ghép cdn mdu

7.4.2.1. Nguyén tdc chon ghép can mau

Can miu c6 dac diém céc bé mat do dugc gia cong tinh cdn than va ¢6 su
bim dinh v&i nhau. Néu ddy miéng cin no theo miéng can kia luc bam dinh
clia 2 miéng 12 tuong ddi 16n va chi c6 thé téch ching ra bing cich ddy ching
ra bing cach ddy mi€ng no theo mi€ng kia nhung t3i da chi duge 4 mi€ng va
chon miéng c6 phéan thap phan nhé nhat trg di.

7.4.2.2. Cach ghép

Trudc khi ghép cin mau phai rira sach 16p m& trén can bing xang (xang
trang) sau d6 lau sach. Khi ghép diing tay &n cho hai mat do clia hai mi€ng cédn
dinh vao nhau réi ddy cho miit ndy miét lén mat kia, cdc miéng can s€ dinh vGi
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nhau thinh mot khai. Khi mudn tach roi cdc ming cin ta ddy cho 2 mat do
trugt ra khoi nhau khong tich ching theo phuong vuodng géc véi mét ghep vi
nhit vy phai ding mot lyc 16n va dé tuot tay [am vang nhiing mi€ng can ra.

7.4.2.3. Vidu

Chon can miu dé kiém tra kich thuge17,105mm.

Miéng can thir nhat chon ¢6 tri 8@ phit hop vdi iri 50 cudi cung cua kich
thuée di cho. '

"Cu thé Ia miéng 1,005mm

17,105

Miéng 1 1,005

Kich thudc con lai 16.1
Miéng 2 1.1

Kich thudc ¢on lai 15
Miéng 3 5

Kich thuéce con lai 10
Miéng 4 10

10

7.4.3. Bdo qudn cdn mdu

Can miu 14 dung cu do ¢ d6 chinh xdc cao nén viee sir dung va bao quan
phai chu ddo:

Khong s& tay vio cdc mit do clia can.

Khong truot mat do ciia can miu 1én mat bén ctiia miéng can khac.

Khi ghép nén cdm can gan v6i miéng vai 16t trén ban dé phong can bi rol
xusng dat hoiac mat ban.

Cic miéng ciin ghép khong duge dé lau vi nhu vy cic mat do mau han gi.

Khi sit dung xong phai thdo cédn ra va ding xang rira sach, lau kho, boi
tron. dat vao hop ding vi tri. Cha ¥ khi thao tic khong ding tay va dang
panh gip.

Hop can miu phai dé & nhitng noi nhiét do it thay déi, khong dé nang roi
vio, tranh dé nhimg noi 4m hodc ¢6 hod chat.

Cau hdi va bai tap

1. Néu cong dung, ciu tao va déc diém clia cén mau.
2. Trinh bay cach st dung va bao quan cin mau.

3. N&u ta c6 mdt bé can mAu 83 miéng hay tao mét tap hgp can mau dé do:
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a) 129,0 mm

b) 53,78 mm

¢) 99,995 mm

d) 104,335 mm

4. Dung bd can mau 83 miéng dé kiém tra cac kich thudc:

a) 100,08 mm

b) 5,750 mm

c) 8,935 mm

d} 10,054 mm

7.5. Thuée do 6 mat so - dong ho so

7.5.1. Cong dung

Kiém tra sai léch hinh ddng hinh hoc cta chi tiét gia cong nhw: do con. do
O van, A0 won. do truy...

Kiém tra vi tri twong doi giita cic bé mat chi ti€l nhu do song song. do
vudng goc, do dao...

Kiém tra vi trf tuong doi gilta cée chi tiét 1ap ghép voi nhau.

Kiém tra kich thudc chi tiét bang phuong phdp so sdnh.

7.5.2. Cdu tao

1
Hinh 7.17
1. Daut do. 4. Kim lon. 7. OA’ng ddn fing.
2. Thanh rang. 5. Kim nho. 8. Thdn.
3. Mar o lom. 6. Mdt sd nho. 9. Nap.



Hinh 7.18

Péng hé so duge cau tao theo nguyén tic chuyén dong cia thanh rang va
banh riang trong dé chuyén dong lén xudng cua thanh do dugc truyén qua hé
thong banh rang lam quay kim dong ho trén mat so.

Hé thong truyén dong ctia déng hé so dugc dat trong than 8, ndp 9 c6 thé
quay cung v6i mit so 16n d€ diéu chinh vi tri mat s6 khi can thiét.

Mat s6 dong hé chia ra 100 khac. Véi cdc dong hé do thuong gid tri moi
khdc bing 0,01mm nghia la khi thanh do di chuyén mot doan bing 0,01 x 100
= Imm, lic d6 kim nho trén mat s6 nho quay di mot khac. Vay gid tri moi
khdc trén mat s6 nho la Imm.

7.5.3. Cach su dung

Khi str dung trudc hét gd dong ho 1én gia do van nang hoac phu ting riéng,
sau dé tuy theo timg trudng hgp st dung ma diéu chinh cho dau do ti€p xic
v6i vat can kiém tra. Diéu chinh mat s6 16n cho kim trg vé vach s6 “0”, di
chuyén déng hé so cho diu do ctia dong hé ti€p xic sudt trén bé mat vat cin
kiém tra, vira di chuyén déng ho, vira theo ddi chuyén dong cta kim. Kim
dong hé quay bao nhiéu vach tirc 12 thanh do da di chuyén bdy nhiéu phan
tram mm. Tir d6 suy ra do sai cta vat can kiém tra. -

7.5.4. Cach bao quan :

Pong hé so 1a loai dung cu do c¢6 do chinh xdc cao vi vay trong qud
trinh sir dung cdn hét siic nhe nhang, tranh va dap, git khong dé xudc, v
mat dong ho.
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Khong nén an tay vao ddu do lam thanh do di chuyén manh.

Péng ho so phai luon ga trén gid, khi sir dung song phai dat dong ho ding
vi tri trong hop.

Khong dé dong hd so & chd dm, khong c6 nhiém vu tuy€t d6i khong thao
lap dong ho ra. '

1

Hinh 7.19: Déng ho so hién sé

7.6. Calip :

Trong san xudt hang khoi, khi trong nha mdy can kiém tra hang ngay cic
chi tiét theo cung mot kich thudc, ngudi ta st dung rong rai cdc dung cu ¢o két
cdu ciing vimg. D6 1a cic calip gidi han. Cic calip khong c6 co cdu dé xdc
dinh kich thudc, vdi calip ngudi ta chi ¢6 thé xdc dinh kich thude thuc cua chi
tiét ¢6 nim trong gidi han dung sai hay khong. Sitr dung calip gidi han viéc do
kiém sé don gian hon nhiéu, vira gidm dugc thoi gian. vira tang duoc chat
luong do kiém.

Téng quit ngudi ta chia ra: _

- Calip cong tic: dé kiém tra chi tiét trong khi gia cong.

- Calip nghiém thu: dé kiém tra thanh pham.

- Calip hiéu d6i: d€ kiém tra lai do chinh xdc cta hai loai calip trén.

Theo pham vi st dung ngudi ta chia thanh: calip tron, calip con, calip ren.
calip then hoa... trong moi loai, khi kiém tra mat trong dung calip truc, khi
kiém tra mit ngoai dung calip ham.
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7.6.1. Calip truc (con goi la calip nit)

7.0.1.1. Cong dung

Calip truc diing d¢€ ki€m tra kich thudc gidi han cia 18, cha rinh khi sén
xudlt hang loat va hiang khai.

7.6.1.2. Can rao

Calip truc gém than | vi hai dau do 2,3,

bau dai 2 1a dau Q ¢6 kich thudc danh nghia dugc ch€ tao theo kich thudc
gidi han nho nhat cla 16 cdn kiém fra.

Pau ngin 3 1a ddu KQ <6 kich thuéc danh nghia duge ché tao theo kich
thudc gidi han 16n nhit clia 16 can kiém tra.

a) Calip nuit hink tru. b) Calip dang thanh.
¢) Calip miit ¢6 chér " khong qua duoe” ddu tron.

Hinh 7.20

- Vi di: Can kiém tra 16 ¢6 kich thuéc ¢30H7.

Tra bang dung sai va lip ghép ta cé: $30H7 = $30* !

= Chon calip ki€ém tra cd kich thudc danh nghia dau nhé (ot qua) la
dQ = 30mm va kich thuSc danh nghia dau to (khong lot) 1a2 dKQ = 30,02 1mm.

Qua thi du trén ta thady modi calip chi ding dé kiém tra mot kich thuéc nhat
dinh cua mét loat chi tiét, cdc chi tiét khdc ¢d cung kich thuée danh nghia
cling khéng dung duoc.

- Vi dy. Calip ding ki€m tra 16 $30H7 khong ding dé kiém tra 16 $30H6
hoic 16 $30H8 dugc.
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7.6.2. Calip ham

7.6.2.1. Cong dung

Calip ham ding dé kiém tra kich thudc gidi han ctia chi tiét tryc trong sdn
xuit hang loat.

7.6.2.2. Cdau tao

Ciing giong nhu calip tryc calip ham cling ¢é than v hai ham do, trong d6
¢6 mot ham qua (ky hiéu 1a Q) vi mot hiam khong qua (kv hicu 1a KQ).

Hinh 7.21

Nguge véi calip tryc. kich thude danh nghia ca him qua duoc ché tao
theo kich thude gidi han 16n nhat cua truc can kiém tra, kich thudc danh nghia
ciia ham khong qua dugc ché tao theo kich thudc gidi han nho nhat cua truc
cdn kiém tra.

- Vi du: Cin kiém tra truc ¢30h6.

Tra bing dung sai va lap ghép ta c6: $30h6 = §30_ 401

— Chon calip ham kiém tra cé kich thude danh nghia dau qua 1a DQ = ?(}mm
vi kich thude danh nghia ddu khong qua la DKQ = 29,98 7Tmm.

™
S
?
KQ
30n6
a

Hinh 7.22



Calip ham diing d€ kiém tra truc thudng 12 loai calip ham gidi han hai dau
bang thép la (hinh 7.21). Pé kiém tra truc ¢6 kich thude tir 100 + 360mm
ngudi ta ding calip gidi han mot dau c6 cic ham ghép (hinh 7.20), do détacod
thé thay déi dé kiém tra duge cic kich thude khdc nhau.

7.6.3. Cdch stt dung va bdo quan

7.6.3.1. Cdch sitdung

Khi kiém tra ta dua nhe nhang cdc dau do cla calip vao chi ti€t. Néu chi
tiét qua ddu Q cla chi tiét va khong qua déu KQ cta calip thi chi tiét dat yéu
cdu. Néu mot trong hai diéu kién trén khong thod mén thi chi tiét khong dat
yéu cau.

Qué trinh kiém tra chi tiét 1a phan loai don gidn ching thanh 3 nhém bing
calip gi6i han nhu sau:

- Chi tiét thanh phdm c6 kich thuéc nim trong gidi han cho phép (dau Q
qua, dau KQ khong qua)}

- Chi tiét phé pham s{ra chita duoc, khi kich thude tryc 16n hon kich
thude 16n nhit cho phép, con kich thudc cta 16 nho hon kich thude nho
nhit cho phép.

_ Chi tiét phé€ phim khong sita chita dugc, khi kich thudc true nho hon kich
thudc nho nhit cho phép, con kich thudc cia 16 1dn hon kich thude 1dn nhat
cho phép.

7.6.3.2. Bdo qudn

Trudc khi kiém tra lau sach calip va chi ti€t cén kiém tra.

Khi dua calip vio chi tiét &€ kiém tra cin giit cho tam cua calip tring voi
tam cia chi i€t kiém tra.

Nghiém cam diing luc ddy calip ham vao tryc va calip nit vao 16.

Cam kiém tra chi tiét dang quay trén may vi nhu vay s€ lam calip mon
nhanh déng thai vi pham céc diéu kién clia k¥ thuét an toan.

St dung nhe nhang, tranh va cham 1am xay xudc bién dang cac dau do.

Sau khi diing lau chiii calip bang gié sach va boi ddu vao cic mat do.

Cau héi va bai tap

1, Trinh bay cong dung, céu tao ctia calip truc va calip ham, can c(f vao dau dé xac
dinh kich thudc danh nghta cac dau do ctia calip?
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2. Tai sao calip dugc diing trong san xuat hang loat, trong san xudt don chiéc néu sur
dung calip d8 kidm tra thi co uu nhudc diém gi ?
3. Cho dudng kinh clia cac thanh truc vdi do dung sai la:

a) #3500
b) ¢25%, 03
¢) #5001

Hay tinh toan kich thutc cac ham do chia calip ham dé kiém tra dydng kinh ctia cac
truc dé.
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Kich thirsc dunh
_ P r 5
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Teen | Denva | 6 7 5 6 7 5 6 7
bao gdm
) 3 +10 +12 +16 +14 +16 +20 +1% +20) +24
: +6 +6 +6 +11 +10 + 10 +14 +14 +i4
3 5 +17 +2i} +24 +20 +23 +27 +24 +27 +31
+12 +12 +12 +15 +15 +15 +149 +1Y +14
6 ™ +21 +24 +3} +25 +28 +34 +29 +32 +28
+15 +13 +15 +19 +14 +{9 +23 +23 +27
10 I8 +26 +249 +38 +3i +3d +41 +36 +3Y +46
+1H +18 +1H +23 +23 +23 +28 +24 +28
1% 20 +31 +35 +43 +37 +41 +49 +dd +4¥ +56
+22 +22 +22 +2% +28 +28 +35 +35 +34
30 . +37 +42 +51 +45 +5() +59 +54 +549 +6R
) +26 +26 +26 +34 +34 +3d +43 +43 +33
+54 6 +71 +h6 +72 +¥3
3 63 +45 +51 +62 +41 +41 +d1 +53 +53 +53
+32 +32 +32 +56 +h2 +73 +72 +78 +¥4Y
63 i +43 +43 +d3 +59 +59 54
80 (00 +66 +73 +H6 +56 +93 +106
+52 +59 +72 +5] +51 +51 +71 +71 +71
100 120 +37 +37 +37 +69 +76 +8Y +94 +1tH +114
+34 +54 +54 +74 +7Y +79
120 140 +81 +8¥ +103 +110 +117 +132
+63 +63 +63 +42 +492 +92
140 (60 +61 +68 +43 +83 +90 +1035 +118 +125 +140)
+43 +43 +43 +65 +65 +6H5 +100 +i0) + U0
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+97 +104 +123 +142 +151 +162
180 2K}
+77 +77 +77 +122 +122 +122
200 535 +70 +79 +96 +100) +10Y +126 +150 +159 +176
+50 +50) +50 +30) +30 +501 +130) +1 3¢ +130
75 250 +104 +113 +130 +160) +169 +186
+84 +84 +84 +140) +140 +140
250 281} +117 +126 +146 +1R1 +190 +210
+79 +33 +108 +94 +Y4 +94 +158 +15% +15%
280 315 +36 +56 +36 +i21 +130 +150 +193 +2002 +222
+44 +4H +4¥ +170 +170 +170
115 355 +133 +144 +I63 +215 +226 +247
+87 +98 +119 +108 +1008 + 10 +190) +190 + 90
155 400 +62 +62 +62 +13Y +150 +171 +233 +244 +265
+114 +144 +i14 +2008 +208 +20
400 450 +153 +166 +198 +259 +272 +293
l +95 +101% +131 +126 +126 +126 +232 +232 +232
450 300 +68 +6HY +68 +159 +172 +193 +279 +292 +3E5
+132 +132 +132 +252 4252 +252
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Bdng 4. D6 doi gidi han ciia cdc ldp ghép chdr c6 kich thucc
tr [ = 500mm
(TCVN 2244-99 va 2245-99)

Lip ghép trong he 16 ce ban
HS Hb6 Hé H6 H7 H7 H7 | H7
n4 n4 r5 |- s5 po ré §6 | s7
Kich thudc danh nghia. mm Lip ghép trong h¢ truc cor bin
N5 Po6 77 R7 S§7
hd h5 h6 h6 h6
Nlll:n
136 doi gidi han « Hm
Nmin
I 2 3 4 5 6 7 g 9
] , 14 2 25 29 24 28 32 38
L6n hem 6 deén 10 4 6 10 14 0 4 8 3
. . 17 26 31 36 29 34 39 16
Lén hon 10 dén i 8 4 7 12 (7 0 5 (0 1
] j 21 3| 37 44 35 41 18 56
Lén hon 18 a¢n 30 6 9 15 22 I 7 14 14
2 37 45 54 42 50 s8 | 68
5 0 5
Lon hon 30 dén 50 6 0 | 18 27 ( 9 8 I8
. 28 45 54 66 51 60 72 83
Lén han 50 dén 65 7 3 | 2 34 2 1 23 | 2
, 28 45 56 72 5l 62 78 89
5 5
Lén hon 65 dén 80 7 13 24 40 2 13 29 29
) 33 52 66 86 59 73 93 | 106
6 4
L6n hon 80 dén 100 8 15 29 49 2 16 36 36
, 33 52 69 94 68 76 | 101 | 114
3 én |
Lon how 100 dén 120 8 5 | 32 57 3 19 | 44 | a4
- , 39 61 81 110 68 88 17 ] 132
Ln hon 120 dén 140 9 8 38 67 3 23 52 | s2
, 39 61 83 (18 68 90 | 125 | 140
40 e
L6n hon 140 dén 160 9 18 | 40 75 3 25 | 60 | s0
] 39 6l 86 126 79 93 (33 | 148
én hon 160 dén 180
L6 hon 160 dén | 9 18 43 83 4 28 68 68
) 45 70 97 142 79 106 | 151 | 168
; 180 dé
Lén hon 180 dén 200 B 21 48 93 4 3 76 76
, 45 70 | 100 | 150 79 09 | 159 | 176
én h dén 225
Lo hon 200 dén 2 L 21 5] 101 4 34 84 84
, 45 70 | 104 | 160 79 113 | 169 | 186
5 S dén 25
L6n hon 225 dén 250 1 2] 55 (1 4 38 94 | ug
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Bdng 6. Kich thudc co bdn ciia 6 ldn

Phu luc 2 |

Kiéu & lan D D B r
304 1304 20 52 15 2
305 1305 25 62 17 2
306 1306 30 ! 19 2
307 1307 60307 35 80 21 2.5
308 1308 60308 40 90 23 2.5
309 1309 60309 45 100 25 25
310 1310 60310 50 110 27 3
31 1311 60311 35 120 29 3
312 1312 60312 60 130 31 3.5
313 1313 60313 65 140 33 35
314 1314 60314 70 150 35 3.5
315 1315 60315 75 160 37 3,5
316 1316 80 170 39 3,5
317 1317 85 180 41 4
318 1318 90 190 43 4
319 1319 95 200 45 4
320 1320 100 215 47 4

Chii thich: Céc kich thude d, D, B, r cia 6 14n kiéu 36000, 46000, 80000,
66000, 42000, 32000, 12000, 2000, 116000, 176000, 92000, 1020000 ciing

tra theo bang ndy theo ba s& sau cing tuong (ing.
Vidu 61an 92311 ¢c6d = 55mm, D = 120 mm, B =29 mm, r = 3 mm.
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Bdng 7. Kich thutéc co bdn cia then hoa rang chit nhdt

l a 2 l ! r khong
ZxdxD b Kich thusc Sat lech .
Khong nhd hon _ 16 hon
danh nghia | gi6i han
Loal trung
6x13x16 3.5 120 ’ - 0.3 0.2 ‘ 0.2
6 x 16 x 20 4.0 14,5 - 0.3 0.2 li 0.2
6x 18 x22 5.0 16.7 - 03 0.2 ’ 0.2
6x21 x25 5.0 19.5 - 0.3 02 02
6 =23 %28 6.0 21.3 1.95 0.3 0.2 0.2
l>6 x 26 x 32 6.0 234 1.34 0,4 0.2 0.3
\7 6 x 28 x 34 7.0 259 1.65 0.4 0.2 03
| 8x32x38 | 60 29.4 1,70 0.4 02 | 03
,_8 x 36 x 42 l 7.0 335 - 0.4 0.2 .3
8 x 42 x 48 \ 8.0 39.5 1.62 0,4 0.2 0.3
8 x 46 x 54 ] 2.0 427 2.57 0.5 03 0.5
8 x 52 x60 10,0 48,7 - 0.5 0.3 0.5
8 x 56 x 65 12,0 522 2.44 0.5 0.3 0.5
8 x62x70 12,0 57,8 2,50 0,5 0.3 0.5
10x72x82 12,0 67,4 2,40 0.5 03 0,5
10%82x92 12,0 711 0.5 0.3 0.5
Bdng 8. Ldp ghép theo dwomg kinh dinh tam d
Mién dung Sai léch co bdn clia trie
sai cha 16 e f g h I n
H6 Ll uld
25 j.5
HT H1 H1 | wrwr | LEL | w7
H7 R — — 1l je6j1| —
2 I g6 h6 h7 o n6
o | B
e8 | &9
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Bdng 9. Lap ghép theo chiéu rong b (khi dinh tam theo d)

Mién Sai léch co bin ctia truc
dung
sai d c f ] h ] k
cua ld
o | P8 P8 | r8 F8 | Fs | P8 | 22
48 IZ Iz W | w8 | o | IV
Hs | 118 Eﬂ 8
Hg 57 | M8 LA ST
Do | po | D9 | D9 | D9 Do D9 D91 D9
(b)) — = | T | T~ - - ;7 k7
d9 e | f7 /8 9 h8 h9 4o
D10
1o d9
F10 | F10| F10| F10 | F10 F10 | F10| F10 | F10| F10
FIO\ g9 | e8| F71 78| f9 W7 | B8 | KO | ST k7
J. 10
MO o
Bdng 10. Ldp ghép theo duong kinh dinh tém d
Mién dung Sai léch co bin cda truc
sui cia 1 e f g h i n
H | own [ HT | m
17 26 hé I, né
H8
H8 0
h7
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Bdng 11. Ldp ghép theo chiéurong b ( khi dinh tdm theo d)

Mién dung sai Sai Jech co ban cla truc
cla 16 d | < T " I b i
s SR Fs I8 F3F8 | P8
d9 e8 77 18 w7 hs | A7
o po» by | D9
d9 e8 17 h8 N
Fi10 F10 F10
Fi0 b il 10
% f7 ho
J 10
510 -
d10
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TAI LIEU THAM KHAO

1. Hé Déc Tho - Ninh Pic Ton - Co s¢ dung sai va do luong ky thugt frong
ché tao may - NXB Dai hoc va THCN - 1970.

7 Ninh Dic Ton - Bai gidng dung sai - Truong Dai hoc Bach khoa - 1997.

3. Ninh Dirc Tén - Nguyén Thi Xuan Bay - Gido trin
k§ thudt do luong - NXB Gido duc - 2002.

4. AN.ZURAVIEP - Ha Van Vui dich - Dung sai

h dung sai ldp ghép va

va do luong ky thugit.
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4.5. Dung sai truyén dong banh rang.................co e 82

Chutong 5. CHUOT KICH THUGC. ...ttt 94
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NHA XUAT BAN HA NOI
4. TONG DUY TAN, QUAN HOAN KIEM, HA NOI
DT: (04) 8252916, 8257063 - FAX: (04) 8257063

GIAO TRINH
PO LUGNG KY THUAT
NHA XUAT BAN HA NOI - 2005

Chju trach nhiém xudt ban:
NGUYEN KHAC OANH
Bién tap:
TRUONG BUC HUNG
Bia:

VAN SANG
Trinh bay
NGUYEN HUYNH MALI
K§ thuat vi tinh:
THU HIEN
Stra ban in:
PAM LY

In 1.160 cuén, khé 17x24cm, tai Nha in Ha Noi thugc Cong ty Phdt hanh sach Ha Nou
Gidy phép xudtban s6: 67GT/407 CXB. In xong va nop luu chiéu thing 4 nam 2005,
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BO GIAO TRINH XUAT BAN NAM 2005

KHOI TRUGNG TRUNG HOC CONG NGHIEP

1. AN TOAN LAO DONG CHUNG

2. TIN HOC DAl CUONG

3. AUTOCAD

4. VE KY THUAT

5. VAT LIEU CO KHi

6. DO LUONG KY THUAT

7. CO KY THUAT

8. NGUYEN LY CAT VA DUNG CU CAT

10151948

T

24 2
Gia: 19.500 ¢
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