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LOI NOI AU

Dé ddp ung yeéu cdu phét trién khong ngiing cta khoa hoc ky thuat néi
chung va nganh co khi néi riéng, nhitng nam gan day c6 rat nhiéu nganh hoc
mdi ra doi. Viéc to chifc bién soan cdc gido trinh phuc vu cho cdc nganh hoc
nay la rat can thiét. Pugc su quan tam va dong y cua Bo Gido Duc va Dao Tao,
Tap thé gido vien Trudng Trung Hoc Cong Nghiép Ha Noi da bién soan gido
trinh cua cdic mon hoc danh cho hoc sinh nganh hoc "Khai thac va sua chita
thiét bi co khi ".

Khi bién soan gido trinh "Po luong k¥ thuat" ching t61 xac dinh day la tai
liéu hoc tap cho hoc sinh cua cac Truong Trung Hoc Chuyén Nghiép. Noi dung
clia gido trinh dugc bién soan trén co s k€& thira nhitng ndi dung & cac truong
va két hop véi yéu cdu méGi nham nang cao chat luong dao tao, gido trinh gdbm
c6 7 chuong va dugc chia lam 2 phan:

Phdn 1: Dung sai lap ghép (5 chuong)
Phdn 2: Do luong ky thudt (2 chuong)

Trong gido trinh nay phan 1y thuyét mon hoc duge xap x€p theo mot trinh
tu logic, cac kién thic co ban dugc c6 dong. Trong d6 mot s6 ndi dung duoc
trinh bay ti mi nham gidp cho hoc sinh khi thiét k€ d6 4n mon hoc chi tiét may
va do an tot nghiép thuan lgi hon. Sau moéi noi dung 1y thuyét déu cé cac bai
tap kém theo d€ nang cao tinh thuc hanh cia mon hoc.

Mic du cic tdc gia da ¢6 nhiéu ¢ gang khi bién soan, song ciing khong
thé trdanh khoi nhitng thi€u sé6t. RAt mong nhan dugc su gép y cua céc doc gia
dé nhitng gido trinh duoc bién soan tiép theo hodc tdi ban sau ndy hoan thién
hon.

Cdc tac gid
Ha néi 2/2004.
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BAI MG DAU

1. MUC PICH CUA MON HOC

Mon dung sai va do luong ky thuat 1a mon ky thuat co s& nham cung cap
nhitng kién thiic co ban vé viéc tinh todn va Iua chon dung sai lap ghép cho cic
yéu t6 hinh hoc clia san phdm sao cho vira ddm béo tinh cong nghé va chat
luong cao vira phit hop véi tieu chuén nha nudc Viét Nam da ban hanh. Pong
thoi mon hoc cling trang bi cho hoc sinh cach lua chon va st dung dung cu do
thich hop dé do va kiém tra cdc yéu t6 hinh hoc ctia san pham.

2. YEU CAU CUA MON HOC

Hoc sinh phai ndm vitng nhitng khdi niém co ban vé dung sai do luong,
céac tng dung cua hinh thic 1ap ghép va hé thong dung sai 1ip ghép bé mat tron
theo tiéu chuan Viét Nam (TCVN). Sir dung thanh thao céc bang dung sai lap
ghép bé mit tron theo TCVN khi thiét k&, ché tao va sira chita san pham.

St dung thanh thao c4c dung cu do phd bién trong nganh co khi.

3. NHIEM VU, VI TRI MON HOC

Nhiém vu ctia mon dung sai 1ap ghép va do luong k§ thuat gitp cho chiinh
ta khi thiét k&, ch€ tao va sira chita san phadm dat duoc yéu cau chic ning lam
viéc cua chi tiét mot cdch hop 1y nhat. Pay 12 mon hoc khong thé thi€u doi véi
ngudi cong nhan ciing nhu k¥ thuat vién vi né gidp ta quan ly dugc tiéu chuan
chat kuong san pham trong qu4 trinh san xuAt.

4. TAI LIEU THAM KHAO

Mon dung sai lap ghép va do ludong k§ thuat duge day trong truong dua
trén gi4o trinh Dung sai lap ghép va do ludong ky thuat do do Vu trung hoc
chuyén nghiép va day nghé phét hanh nam 2002. Do vay hoc sinh ¢6 thé tham
khao gido trinh trén.
5.PHUONG PHAP HOC TAP

Day 1a mon hoc khong khé vé 1y thuyét nhung dé hoc t6t mon hoc hoc

sinh can phai thuc hanh nhiéu dé nim viing k§j nang tinh todn va céch tra céc
bang dung sai, cdch do thé nao cho diing cdc thong s6 hinh hoc clia san pham.
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PHAN THU NHAT
DUNG SAI LAP GHEP

CHUONG I: CAC KHAI NIEM CO BAN VE DUNG SAI LAP GHEP

1/ Muc Pich:

- Cung cip nhimng kién thic co ban vé dung sai lap ghép dé tao diéu kién
hiéu duogc yéu ciu k¥ thuat clia ban vé va tiép thu t6t 1y thuyét chuyén mon.

2/ Yéu cau:

- Hiéu va nam viing ban chat cla tinh déi 14n trong nganh co khi va téc
dung tich cuc ctia n6 doi véi san xuat va st dung.

- Hiéu va thuoc cdc khai niém vé kich thudc, sai léch gi6i han va dung sai.

- Nam viing dic tinh ctia 3 nhém 1ap ghép, cling nhu cong dung cla timg
nhém lap ghép dé.

- Biét cach biéu dién bang so d6 su phan b6 mién dung sai cta lap ghép.

1.1/ KHAI NIEM VE SAI SO CHE TAO - SAT SO PO LUONG CAC CHI TIET MAY

Khi gia cong, khong thé dam bao cho loat chi ti€t dugc ché tao c6 cdc
thong s6 hinh hoc (kich thudc, hinh ddng, vi tri bé mat, nham bé mat ...) va cac
thong s6 khac (do cling, do bén ...) chinh xdc mot cach tuyét doi.

Diéu nay duoc giai thich 1a ¢6 nhiéu nguyén nhan gay ra sai léch cho cac
thong so trén xudt hién trong qud trinh gia cong, goi 1a sai s gia cong. C6 thé
phan sai sO gia cong thanh sai s6 ché tao va sai so do luong céc chi ti€t may.
1.1.1. Sai so ché tao

La sai s6 xudt hién trong qua trinh gia cong lam cho cac chi tiét trong loat
chi tiét duoc ché tao khong giong nhau.

Céac nguyén nhan gay ra sai s6 ché tao:

Mady ding dé gia cong chi tiét khong chinh xdc. Vi du: truc chinh mdy tién
bi dao thi vat duoc gia cong s€ khong tron, song trugt gan bang may thuong
mon hon cudi bang may do vay khoang cach dén tam truc chinh ctia mdy thay
d6i trén suot chiéu dai bang may dan dén chi tiét bi con khi tién.

Dung cu céit khong chinh xdc. Vi du dao doa khi bi mon thi duong kinh
ctia n6 khong con chinh xac dan dén 16 dugc gia cong khong chinh xéc.

Luc cat: 1am bién dang hé thong may- dao - d6 ga gay ra sai s6 gia cong

Chiéu sau cét: sy thay doi chiéu sau 16p cat kim loai 1am cho luc cit thay
déi ma luc cat thay déi lai tic dong lén hé thong may- dao - d6 g4 1am cho chi
tiét gia cong bi sai 1éch theo.

Rung dong cia may: su rung dong ciia mdy do chuin dong bén trong hoic
bén ngoai ciling gy nén sai s6 trong qua trinh gia cong.
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Nhiét do: nhiét do clia moi trudng, cta chi tiét gia cong thay d6i 1am xudt
hién sai s0 trong qud trinh gia cong nhat 1a doi v6i kim loai mau. Vi du gia
cong bac bang kim loai dong néu khong ¢ kinh nghiém s& dan dén sai s6 hang
loat.

1.1.2. Sai so do luong

Khi do c6 thé c6 sai s6, do d6 khong thé xdc dinh duoc chinh xdc tuyét doi
kich thudc cua chi tié€t. Sai s6 do luong la sai 1éch giita két qua do va tri s6 ban
dau (tri s6 goc) cua dai luong dugc do

Sai s6 do luong thuong xay ra do cac nguyén nhan sau:

Sai s6 cuia do do chudn, miu chuin

Do khong chinh xac ciia dung cu do

Kinh nghiém va k§ nang cta ngudoi do, do nhay cam cua tay va do tinh
clia mat ...
1.2/ KHAI NIEM VE TINH POI LAN TRONG CHE TAO MAY

1.2.1. Ban chat tinh déi lan

Miy hoac cac bd phan mdy dugc tao thanh do nhiéu chi ti€t may lap ghép
lai v6i nhau.

Khi thiét k€ ch€ tao may hoac bd phan mady thi tuy theo chiic nang st
dung ma ngudi ta buoc ching phai dat duoc nhitng yéu cau ky thuat nhat dinh
goi 1a chi tiéu st dung mdy chang han nhu do chinh x4c, do bén, niang suat va
hiéu sudt ... ki hiéu 1a As.

Pé dam bao chi tiéu sir dung may Ay thi cic chi tiét dugc 1ap ghép tao nén
no6 ciing can phai dat mot s6 chi tiéu k¥ thuat nhat dinh ma ta goi la cac thong
sO chiic nang cua chi ti€t (ki hiéu l1a A))

AZ =f(AA,....,A)

hay: AZ :if(Ai)

Trong d6 A, 1a dai luong bién doi doc lap

Do vay khi thiét ké ché tao ngudi ta mong muon:
- C6 Ay hop ly nhat
- Phai c6 A, hop 1y

Tuy nhién trong san xuat thuc t&€ ngudi ta khong thé ché tao may hoic bo
phan may c¢6 Ay hop ly nhat dugc. Ngay trong cac may hay bo phan may cung
loai thi Ay ciing khong giong nhau bdi ¢6 nhiéu yéu t6 tic dong dén né.

Vi vay nguoi ta cho phép mdy hay bo phan may c6 chi tiéu st dung Ay
duoc phép thay déi trong pham vi hop 1y nhat dinh xung quanh Ay goi 1a dung
sai cua chi tiéu st dung may hay bo phan may- ki hiéu 1a Ts.

Tur Ty ta c6 thé xdc dinh pham vi thay déi cho phép clia cic thong so chiic
nang cua chi tiét- ki hiéu T,
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n af
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Nhu vay khi thi€t ké ch€ tao cdc chi ti€t may ma A, thoa man quan hé gan
ding trén thi khi lap thanh may hay bo phan mdy dat chi tiéu Ty, dong thoi méi
dam bao tinh d6i 14n chic nang khi lap rdp va stra chita tifc 12 chi tiét may va bo
phan may cuing loai ¢6 kha nang thay th€ dé dang cho nhau khi lap rdp va stra
chita ma khong cén gia cong b6 xung van dam béo chi tiéu st dung mdy, c6 tri
s0 kinh t€ hop 1y.

Céc chi tiét mdy c6 tinh doi 14n phai giéng nhau vé hinh déng, kich thudc,
vi tri cdc bé mat, nham bé mat va co, 1y, hoa tinh...hoac chi dugc khac nhau
trong pham vi cho phép. Pham vi cho phép dé goi la dung sai.

Nhu vay ta thdy dung sai 12 yéu t6 quyét dinh cta tinh déi 14n, do d6 ban
chat clia tinh déi 14n 14 viéc tinh dung sai va quy dinh dung sai cho chi tiét.

Trong gi4o trinh dung sai lap ghép nay ta chi nghién citu tinh d6i 14n cho
cdc thong s6 hinh hoc cua chi tiét: kich thudc, hinh déng, vi tri bé mat va nham
bé mit.

Loat chi tiét trong do tat ca cdc chi tiét doi 1an duoc cho nhau thi loat chi
ti€t d6 c6 tinh déi 14n hoan toan.

Néu loat chi tiét ¢c6 mot so chi tiét khong doi 1an dugc cho nhau thi loat
chi tié€t d6 c6 tinh déi 1an khong hoan toan.
1.2.2. Vai tro cua tinh doi 1an doi véi san xuat va sir dung

a. Doi voi sdn xudt.

Tinh d6i 14n chic niang 1a nguyén tic cla thi€t k€ va ché tao. Néu cac chi
tiét dugc thiét k€, ché tao theo nguyén tic déi 1an chiic nang thi ching khong
phu thuoc vao dia di€ém san xuat. D6 1a diéu kién dé ta c6 thé chuyén mon hoa
va hop tac hod san xuat.

Trong san xudt viéc chuyén mon hoa tao kha nang ap dung cac tién bd
khoa hoc k¥ thuat, gitp ta hop 1i hoa trong san xuat, nang cao dugc chat luong
san pham, va tao dugc diéu kién nang cao niang xuat lao dong din dén ha duoc
gid thanh san pham.

Viéc hop tac hod trong san xudt giip ching ta ti€p can duoc nén san xuat
tién ti€n, thic ddy san xuat ngdy cang phat trién.

Viéc san xuit cac chi tiét du trit thay thé tap trung (nha may, san xuét phu
tung thay th€...). C6 lgi rat nhi€u vé€ quan Ii san xuat ciing nhu kinh t€ ky thuat.
b. Doi voi su dung.

Trong st dung viéc stra chita mdy s€ don gian hon nhiéu, bdi vi cac chi tiét
bi hong hodc ¢é do tin cay thap sé dugc thay th€ nhe nhang bang céc chi tiét
mdi ¢6 tinh doi 14n (phu tiing thay th€). Nhu vay giam thoi gian ngliing mdy dé
stra chifa, st dung may duoc triét dé hon.

1.3/ QUY PINH DUNG SAI VA TIEU CHUAN HOA



Gido trinh Do luong ky thudt

Khi thiét k€&, ch€ tao mdy hoac bo phan may nguoi ta can ci vao chi tiéu
st dung mdy (Ay). Chi tiéu st dung mdy c6 thé la nhitng thong s6 hinh hoc
hoac nhiing thong s6 khac nhu cong suat, hiéu sudt, nang suat...

Trén co s& chi tiéu st dung may Ay nguoi thi€t k& phai xac dinh dugc
thong so chitc nang cua chi tiét A;. Muon dam bao dugc thong so chic nang
nguoi thi€t k& phai tinh todn va lwa chon dung sai cho chi ti€t hay néi cach
khac 1a phai quy dinh dung sai cho chi ti€t dugc thiét ké.

Quy dinh dung sai trén co sd tinh déi 1an chitc niang 1a diéu kién thuan loi
cho viéc thong nhit hod va tiéu chuin hod trong pham vi quéc gia va qudc té.
Khi nén cong nghiép cang phat trién thi san phdm cang da dang va phong phd,
khong chi chiing loai, mau ma ma ca kich ¢ nita. Trong di€u kién nhu vay doi
hoi ¢6 su thong nhat hoa vé mat quan 1y nha nudc, mat khdc dé nang cao hiéu
qua kinh t€ thi phai quy cdch ho4 va tiéu chuin hod céc san pham.

Pé ddp ung yéu cdu trén nha nuéc Viet Nam di ban hanh hang loat cdc
tieu chudn k¥ thuat trong do c6 tiu chudn vé dung sai ldp ghép. Céc tiéu chuin
cua nha nuéc Viet Nam (TCVN) dugc xay dung dua trén co sé cla tiéu chuin
Quoc TE ISO.

1.4/ KHAI NIEM VE KiCH THUGC, SAI LECH GIGI HAN VA DUNG SAL
1.4.1. Kich thudc.
Kich thudc 1a gid tri bang s6 cua dai lugng do chiéu dai theo don vi do
duoc lua chon.
Trong ché tao mdy don vi do thuong dung 1a mm.
Im = 1000mm ; Imm = 1000um.
a/ Kich thuoc danh nghia.

La kich thudc dugc xdc dinh bang tinh todn dua trén co sO chiic nang cua
chi tiét, sau d6 qui tron (v€ phia 16n hon) theo cac gia tri cta day kich thudc
thang danh nghia tiéu chuén.

3 S

a) Truc b) Lo
Hinh 1.1

Kich thuéc danh nghia cua chi tiét truc duge ki hiéu la dy (hinh 1.1a)
Kich thuéc danh nghia cua chi tiét 16 duoc ki hiéu 1a Dy (hinh 1.1b)
Kich thudc danh nghiadugc ghi trén ban vé dung 1am goc dé tinh cac sai
léch kich thude.
b/ Kich thudc thuc.
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La kich thudc nhan dugc tir két qua do trén chi tiét gia cong vai sai s6 cho
phép. Vi du: khi do kich thudc truc bang thude cap cé do chinh xac 1a 1/20, két
qua do nhan duoc 1a 28,25mm tic 1a kich thudc thuc cua truc la d, = 28,25mm
VGi sai s6 cho phép 1a £0,05mm.

Kich thuéc thuc dugc ky hiéu 1a d, d6i véi truc va D, d6i véi 106.
¢/ Kich thudc gioi han.

Dé xdc dinh pham vi cho phép cua sai s6 ché tao kich thudc, ngudi ta quy
dinh hai kich thudc gi6i han :

Kich thuéc gidi han 16n nhat 1a kich thudce 16n nhat cho phép khi ché
tao chi tiét, ky hiéu doi véi truc d,,,, va d6i v6i 16 D,

Kich thuéce gidi han nhé nhat 1a kich thudce nho nhat cho phép khi ché
tao chi tiét, ky hiéu doi véi truc d;, va doi véi 16 D,

Vay diéu kién dé kich thudc clia chi tiét sau khi ché tao dat yéu cau Ia :

d., <d, <d

min — max

Dmin < Dt < Dmax
1.4.2. Sai léch gi6i han.
La hiéu dai s6 gitta cac kich thude gidi han va kich thuéc danh nghia.

a/ Sai léch gioi han lon nhdt ( Sai léch gidi han trén )

La hiéu dai so giita kich thudc gidi han 16n nhat va kich thudc danh nghia,
sai léch gidi han trén duoc ky hiéu la es, ES .

Véi truc:
es=d,,,— dy
Vi 16:
ES=D,,.— Dy
ET
el &= £S
: ;
3 5 ( g = 5 :
< % 3 S A Q
Hinh 1.2

So d6 biéu dién kich thu6e gidi han va sai léch gi6i han

b/ Sai léch gioi han nho nhdt ( Sai léch gi¢i han dudi )
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La hiéu dai s6 giita kich thudc giGi han nho nhat va kich thuéc danh nghia,
sai 1éch giGi han nho nhat duoc ky hiéu la ei, EI .

Véi truc:

ei=d, —dy
Vi 16:

ElI=D,,, — Dy

Sai léch gi6i han c6 thé c6 gid tri duong “+”, am “-”. hodc bang “0”.
* Sai léch gi6i han dugc ghi bén canh kich thuéc danh nghia vé6i ¢6 chit
nho hon: D, , d,%. Vidu: 50700

NEI 9 -0,041

1.4.3. Dung sai kich thudc.

La pham vi cho phép cua sai s6 kich thudc. Tri s6 dung sai bang hiéu s
gitta kich thudc giGi han 16n nhat va kich thude gidi han nho nhat, hoac 1a hiéu
sai sO gitta sai 1éch gitra sai léch trén va sai 1éch dudi.

Dung sai duoc ki hi¢u 1a T (Tolerance)

Dung sai kich thuéc truc:

Ty = dpax - diin
hodac T,=es—ei

Dung sai kich thudc 16:

Tp =Dpax - Din
hoac Tp=ES—-EI

Dung sai luon luon cé gia tri duong.Tri s6 dung sai cang nho thi do chinh
xdc kich thude cang cao. Tri s6 dung sai cang 16n thi do chinh xac kich thudc
cang thap

Vi du: Biét kich thudGc cla chi tiét 16 1a: ¢50 002 mm

Tinh cac kich thuéc gidi han va dung sai.

Kich thudc thuc ctia 16 sau khi gia cong do dugce l1a: D, = 049,950 mm, héi
chi tiét 16 da gia cong c6 dat yéu cau khong ?

Giai:

Kich thudc gidi han 16n nhét cta 16:

D,..x« = Dy + ES=50+ 0,020 = 50,020 mm

Kich thudc gidi han nho nhat cta 16:

D,.., = Dy + EI =50 - 0,041 = 49,959 mm

Dung sai cta 16:

T, =ES - EI =0,020 - (- 0,041) = 0,061 mm

Chi tiét 16 dat yéu cau khi kich thudc thuc ctia né thoa man:

D., <D, £D,,.
Ta thay: D, = 49,959 > D, = 49,950
Vay chi tiét 16 da gia cong khong dat yéu cau.

10
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# Khi gia cong thi ngudi thg phai nham tinh c4c kich thu6c gi6i han r6i
déi chi€u vai kich thude do duge (kich thudce thuc) cta chi ti€t gia cong va
danh gia chi tiét dat yéu cau hay khong dat yéu cau vé kich thudc.

1.5/ LAP GHEP VA CAC LOAI LAP GHEP.

1.5.1. Khai niém vé lap ghép.

Thuong cac chi ti€t ding riéng biét thi chua c6 cong dung gi. Chi khi
ching phoi hop véi nhau tao thanh méi ghép méi c¢6 cong dung nhat dinh. Nhu
vay, hai hay mot so chi tiét ph6i hop véi nhau mot cach co dinh (dai 6¢ van
chat vao bu 1ong) hodc di dong (pit tong trong xy lanh) thi glo thanh moi ghép.

L7 2 T
1
%

Hinh 1.3: 1-Ld Hinh 1.4: 1- Ranh truot
2- Truc 2- Con truot

Kich thuéc lap ghép la kich thudc ma dua vao né cic chi tiét lap ghép véi
nhau. Trong mot méi ghép, kich thudc danh nghia ctia 16 (Dy) bang kich thuéc
danh nghia cta truc (dy) va goi chung la kich thuéc danh nghia ciia moi ghép:

Dy =dy

Bé mat lap ghép la bé mit ma dua vao né céc chi ti€t lap ghép vdi
nhau.Trong d6 bé mat 1ap ghép cua 16 goi 1a bé mat bao, bé mat 1ap ghép cua
truc 12 bé mat bi bao. Vi du trong 1ap ghép giita truc va 16 (hinh 1.3), 1lap ghép
gilra con truot va ranh trugt (hinh 1.4) thi bé mat 16 va bé mit ranh trugt 1a bé
mit bao, con bé mit con truot 12 bé mat bi bao.

Tuy theo hinh dang bé mat lap ghép, trong ché tao co khi phan loai nhu
sau:

+ Lap ghép bé mit tron: bé mat 1ap ghép c¢6 dang 1a bé mat tru tron hodc
mit phang.

+ Lap ghép con tron: bé mit 1ap ghép 1a mat nén cut.

+ Lap ghép ren: bé mat 1ap ghép 1a mat xodn 6¢ ¢6 dang profin tam giac,
hinh thang ...

+ Lap ghép truyén dong banh rang: bé mat lap ghép 1a bé mat ti€p xiic mot
cach chu ky cta cac rang banh rang.

Dic tinh clia 1ap ghép bé mat tron duoc xdc dinh bai hiéu s6 kich thude bé
mat bao va kich thuéc bé mat bi bao:

Néu D, — d, ¢6 gid tri duong thi lap ghép c¢6 do ho
Neéu D, —d, ¢6 gi4 tri am thi 1ap ghép c6 do doi

11
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Dua vao dic tinh trén 1ap ghép bé mit tron dugc chia 1am 3 nhém.
1.5.2. Phan loai lap ghép

a/ Nhom lap long.

Trong nhém lap ghép nay kich thuGc lap ghép ctia 16 luon luon 16n hon
kich thudc lap ghép cua truc.

d max
d min

e

Hinh 1.5 - Nhém lap ghép 16ng

Pic di€ém clia nhoém 1ap 16ng 1a luon luodn c6 do hd va do hd duoc ky hiéu
laSvaS=Dt-dt

- Ung véi cic kich thuéc gidi han ta c6 do hd gidi han.

Smax = Dinax = dinin
S,..x =ES—ei
Simin = Dinin = Gnax
S.in=El—es

- D06 ho trung binh:

Smax + Smin

T

- Dung sai ctia d0 ho (dung sai lap ghép 10ong):
T, = S.ax = S
T, = (Duax- dinin) = Diin = i)
Ts = (Dmax‘ Do) - (dmax - dmin
T,=Ty+ T,

Nhu vay dung sai moi ghép bang tong dung sai cua kich thudc 16 va kich
thudc truc.

Pham vi str dung: lap ghép 16ng thuong dugc st dung doi véi moi ghép ma
hai chi tiét lap ghép c6 su chuyén dong tuong doi véi nhau va tiy theo chiic
nang clia moi ghép ma ta chon kiéu lap ¢6 do hd nhd, trung binh hay 16n.

b/ Nhom lap chat.

12
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Trong nhém lap ghép nay kich thudc 1dp ghép cua truc luon 16n hon kich
thude 1ap ghép cua 16.

Noin

Nrax

d max

d|min
D max

D mjn

Hinh 1.6 — Nhém lap ghép chit

Dic diém cua nhém lap chit 1a luon luon c6 do doi, do doi duoc ki hiéu 1a
NvaN=d, -D,
- Ung véi cic kich thudc gidi han ta c6 do doi gi6i han.

Ninax = dmax- Dinin
N,.x =es -El
Ninin = diin™ Dinax
N, =ei -ES
- B¢ doi trung binh
N, = Mo + N
2
- Dung sai ctia do doi (dung sai ctia 1ap ghép chat)
Ty = Niax = Niin
Ty= Ty + T,

Pham vi sir dung: lap ghép chat duoc stt dung doi véi cac moi ghép co
dinh khong thdo hodc chi thdo khi stra chita 16n. Do doi cua lap ghép di dam
bao truyén momen xodn nhung tuy theo tri s6 cta luc truyén ma ta chon lap
ghép ¢6 do doi nho, trung binh hay 16n.
¢/ Nhom lap ghép trung gian.

Trong nhém 1dp ghép nay kich thudc thuc cta truc ¢6 thé 16n hon hoac
nho hon kich thuéc ctia 16. C6 nghia 1a 1dp ghép c6 thé ¢6 do doi hoac ¢6 do ho.
Tri s6 do doi hodac do hd & day déu nho.

Trong nhém lap trung gian chi tinh:

Simax = Dinax = dinin
Nmax = Dmax -d
Do ho trung binh hoac do doi trung binh dugc tinh nhu sau:

min

13
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- Néu Smax > Nmax
Smax - Nmax
S w = 2
-NEéu N, > S,
Nmax - Smax
N th = 2
Nrax
S max

Dmm
D max

d max

Y
45,, R | I
=

Hinh 1.7 - Nhém lap ghép trung gian.

Thuc t€ ching té rang cdc do hd hodac do doi trung binh thuong xuat hién
nhiéu hon d6 hé hoic do doi gidi han, vi trong ché tao cédc kich thudc trung
binh ¢4 xdc suat xuat hién nhiéu hon.

+ Dung sai ctia lap ghép duoc tinh:

TN,S = Nmax + Smax

Pham vi str dung: 1ap ghép trung gian thudng dugc stt dung d6i véi céc
moi ghép c6 dinh nhung thuong xuyén phai thdo lap trong qua trinh st dung va
nhitng m6i ghép yéu cau do dong tam cao giita cac chi tiét 1ap ghép. C6 thé
dung 1ap ghép trung gian dé truyén luc nhung véi diéu kién phai c6 thém chi
ti€t phu (then, chot, vit ...)

1.6/ BIEU DIEN BANG SO PO SU PHAN BO MIEN DUNG SAI LAP GHEP

Dé don gian va thuan tién ngudi ta bi€u dién lip ghép dudi dang so do6
phan bé mién dung sai.

So d6 lap ghép 1a hinh biéu dién vi tri twong quan gitta mién dung sai ctia
16 va mién dung sai ctia truc trong moi ghép.

1.6.1. Cach vé so do lap ghép.

Ké mot duong ndm ngang biéu dién vi tri clia dudng kich thudc danh
nghia. Tai vi tri d6 sai l1éch ctia kich thuGc bang 0, nén con goi 1a dudng khong.

Truc tung biéu dién gid tri cha sai léch kich thudc theo don vi um.

Gié tri sai léch duong dat trén duong “khong”
Gia tri sai léch am dat du6i duong “khong”

14
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Mién dung sai ctia kich thuéc dugc biéu thi bing hinh chit nhat c6 gach
chéo dugc gidi han bai hai sai 1éch giGi han.
Vi du: So d6 phan bé mién dung sai cua lap ghép c¢6 d = D = 40mm. Sai léch
giGi han cua kich thuée 16 1a: ES = +25um ; EI = 0. Sai 1éch giGi han cua kich
thudc truc 1a: es = - 25um ; ei = -50 um dugc biéu dién nhu hinh vé 1.8.

um
)

25

= 10 ¥ /r,

Duong "khong"

N

D=d=40
n
O

Ta

A NN

Hinh 1.8 - So d6 phan b6 mién dung sai.

1.6.2. Tac dung cua so do lap ghép

Qua so d6 phan b6 mién dung sai ta xdac dinh duoc:
- Gia tri cua kich thuéc danh nghia ctia méi ghép (Dy , dy )
- Biét dugc gia tri cua sai léch gidi han( ES , EI, es, ei )
- Biét dugc vi tri va gia tri cua kich thuée gidi han (D,,,., Dyins e dinin)
- Tri s6 dung sai cua kich thudc 16, truc ( Ty ,T, ) va cia m6i ghép
- Dé dang nhan biét dugc dac tinh 1ap ghép :
+ Lap 1ong néu mién dung sai 16 nam trén mién dung sai truc
+ Lap chat néu mién dung sai truc ndm trén mién dung sai 16
+ Lap trung gian né€u mién dung sai 16 va truc nam xen k& nhau
- Biét dugc tri s6 do ha, do doi gidi han.
Vidu : Cho lap ghép c6 so d6 phan bo mién dung sai nhu hinh vé 1.9.
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um
\
S50
Ta
34 «
5 S
s S5 T80 R
= L T 2
A NN
S
) =
N S
~
I
Q<
Hinh 1.9

Qua so do trén ta xac dinh duoc:
Kich thuéc danh nghia cia moi ghép Dy = dy =45 mm
Sai léch gi6i han ES =25um ; EI=0
es = 5S0um ; et = 34um.
Kich thuéce gi6i han D, = 45,025 mm ; D, =45 mm
d,..=4505mm;d_, =45,034 mm
Dung sai kich thudc 16 Ty, = 0,025 mm
truc T, = 0,016 mm
Dung sai ctia moéi ghép T = 0,025 + 0,016 = 0,041 mm
Moi ghép 1a 1ap chat vi mién dung sai truc nam trén mién dung sai 16
Do doi giéi han N, = 0,05 mm
N_. =0,009 mm

min

Bai tap:

Cho lap ghép trong d6 kich thudc danh nghia @82mm. Sai léch gidi han
cta 16 ES = 35um , EI = 0.Sai léch giGi han cua truc es = 45um , ei = 23 wm.

Yéu cdu:

V& so d6 phan b6 mién dung sai va tinh: kich thudc, dung sai, do hd, do
doi gidi han.

- Tinh kich thuéc gi6i 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+eil

min

16
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=82mm + 0,023 = 82,023mm
um
A

45
T’/

\S\MOX

35 x
S
23 2
10 TD\
&
I
-
I
Qz
Hinh 1.10
- Tinh dung sai
Tp,=ES—EI
=35um — 0 = 35um
T,=es—ei
=45um - 23um = 22um
Tys=Tp+ Ty

=35um + 22um = 57um
- Tinh d6 h& , doi gidi han
Siix = Diax - din = 82,035mm — 82,023 mm = 0,012 mm
Nk = diax = Do = 82,045mm — 82,000 mm = 0,045 mm
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CAU HOI ON TAP
1. Thé nao 1a tinh d6i 14n? y nghia clia né doi v6i san xudt va sur dung.
2. Phan biét céc kich thuéc danh nghia, thuc va giéi han. Diéu kién dé chi tiét
dat yéu cau kich thudc la gi?
3. Thé nao la sai 1éch gidi han, cach ky hiéu va cong thiic tinh.
4. C6 may nhom lap ghép, dic diém cuta tirmg nhom.
5. Trinh bay cach biéu dién so d6 phan bé mién dung sai cua lap ghép.
BAI TAP
1. Tinh kich thudc gigi han va dung sai kich thudc chi ti€t tr ong cac truong
hop:
a. ¢82,"" b. #1205, c. 10275,
chi tiét sau khi gia cong ¢6 kich thuée thuc 101,85 c6 dat yéu cau khong, sao?
2. Biéu dién so do6 phan bé mién dung sai ciia cac lap ghép cho trong bang sau:

Thi tu Kich thuéc truc Kich thuéc 16
1 467 o16 437
2 $5810-0%0 #5805
3 @120 $120_ o,

3. Cho lap ghép trong do kich thudc 16 1a ¢56*%°, tinh sai léch gi6i han cua
truc

trong cac truong hop sau:

a. Do hd gidi han cua lap ghép la: S, = 136 um, S, = 60um.

b. Do doi gi6i han cta lap ghép 1a: N, ., =51 um, N, = 2uum.

c. Do ho va do doi gi6i han cta lap ghép la: S, = 39,5 wm, N, = 9,5um.

18
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CHUONG 2: HE THONG DUNG SAI LAP GHEP BE MAT TRON

1/ Muc Pich:
- Gidi thiéu nhitng quy dinh vé dung sai 1ap ghép bé mat tron theo TCVN.
- Huéng dan str dung cac bang dung sai.

2/ Yéu cau:

- Nam viing nhitng noi dung co ban ctia hé thong dung sai lap ghép bé mat
tron theo TCVN.

- Hiéu dugc y nghia céc ky hiéu vé dung sai va lap ghép trén ban vé

- Str dung thanh thao cac bang dung sai.

2.1/ KHAI NIEM VE HE THONG DUNG SAI LAP GHEP.

Dé déap ting yéu ciu phat trién va hoi nhap véi nén kinh t€ thé gidi, nha
nudc Viét Nam da ban hanh hang loat céc tiéu chuin k§ thuat, trong do cé tiéu
chudn dung sai lap ghép bé mat tron: TCVN 2244-99. Tiéu chuin duogc xay
dung trén co s clia tieu chudn quoc t€ ISO 286-1 : 1988. Heé thong dung sai lap
ghép 1a tap hop cdc qui dinh vé dung sai va lap ghép dugc thanh lap theo qui
luat va dua thanh tiéu chudn thong nhat.

Hé thong dung sai lap ghép khac phuc dugc su lua chon tuy tién, tao kha

nang tiéu chuén hod dung cu cét va calip do.
2.2/ NOI DUNG HE THONG DUNG SAI LAP GHEP
2.2.1. Quy dinh dung sai

Trén co s& cho phép sai s6 vé kich thudc nguoi ta da nghién ctu va thong
ké thuc nghiém gitta gia cong co vdi sai s6 vé kich thudc va dua ra dugc cong
thitc thuc nghiém tinh dung sai nhu sau:

T=aui

a - hé s6 phu thudc vao muc do chinh xac cua kich thudce. Kich thuée cang
chinh xac thi a cang nho, tri s6 dung sai cang bé va nguoc lai a cang 16n, tri sO
dung sai cang 16n, kich thudc cang kém chinh xéac.

i - 1a don vi dung sai, duoc xdc dinh bang thuc nghiém va phu thudc vao
pham vi kich thuéc.

boi véi cac kich thude tir 1+500mm thi:

i =0,045YD +0,001D
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aT{

D: D D:

Hinh 2.1

Tir d6 thi biéu dién quan hé giita tri s6 dung sai va kich thuéc & trén ta
thay rang: trong ting khoang nho Ad cua kich thudc, gia tri dung sai kich thuée
bién ctia khoang so véi gid tri trung binh cua khoang sai khac nhau khong dang
ké nén c6 thé bd qua duoc. Vi vay dé don gian va thuan tién cho viéc st dung
nguoi ta quy dinh dung sai cho ting khoang kich thudc va gia tri dung sai cua
moi khoang kich thude duoc tinh theo kich thudc trung binh (D) ctia khoang:

D=,D,.D,

Trong d6 D,, D, 1a kich thudc bién ctia khoang.

Su phan khoang kich thudc danh nghia phéi tuan theo nguyén tac dam bao
sai khac gitra gia tri dung sai tinh theo kich thudc bién ctia khoang so véi gia tri
dung sai tinh theo kich thudc trung binh cua khoang dé khong qua 5 + 8%.
theo nguyén tic d6 thi cdc kich thudc tir 1 + 500mm ¢6 thé phan thanh 13 + 25
khoang tuy theo dac tinh cla timg loai ldp ghép (bang 2.1).

Tiéu chuan Viét Nam quy dinh ¢6 20 cdp chinh xdc (cdp dung sai tiéu
chuén) va duoc ki hiéu ITO1, ITO, IT1,..., IT18. C4c cép chinh xdc tir IT1+IT18
dugc str dung pho bién hién nay.

Cap chinh xac tir IT1 + IT4 duoc sit dung doi véi cac kich thude yéu cau
do chinh xac rét cao (ché tao dung cu do, can mau)

Cép chinh xac IT5, IT6 duge st dung trong linh vuc co khi chinh xac

Cap chinh xac IT7, IT8 dugc sir dung trong linh vuc co khi thong dung

Cap chinh xac tr IT9 + IT11 thuong st dung trong linh vuc co khi 16n (chi
ti€t ¢4 kich thudc 16n)

Cép chinh xéc tir IT12 =+ IT16 thuong su dung doi v6i nhitng kich thudc
chi ti€t yéu cau gia cong tho.

Tri s6 dung sai tiéu chuédn cho céc cap chinh x4c khdc nhau va kich thuéc
danh nghia khac nhau duoc cho trong bang 2.2.

Bdng 2.1. KHOANG KICH THUGC DANH NGHIA

Kich thuéc danh nghia dén 500 mm

Khoang chinh Khoang trung gian
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Trén Dén va bao gom Trén Dén va bao gom
- 3
3 6
6 10
10 14
10 18 14 18
18 24
18 30 24 30
30 40
30 >0 40 50
50 65
>0 80 65 80
80 100
80 120 100 120
120 140
120 180 140 160
160 180
180 200
180 250 200 225
225 250
250 280
250 315 730 315
315 355
315 400 355 400
400 450
400 500 450 500
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Bdng 2.2. TRI SO DUNG SAI TIEU CHUAN

Kich thuéc Cap dung sai tiéu chuén
danh nghia
(mm) ITS IT6 IT7 IT8 IT9 | IT10 | IT11 | IT12 | IT13 | IT14 | IT15 | IT16 | IT17 | IT18
bén va Dung sai
Trén R
baogdm {m mm
- 3 4 6 10 14 25 40 60 0,1 0,14 | 0,25 0,4 0,6 1 1,4
3 6 5 8 12 18 30 48 75 0,12 | 0,18 0,3 0,48 | 0,75 1,2 1,8
6 10 6 9 15 22 36 58 9 | 0,12 | 0,22 | 0,36 | 0,58 | 09 1,5 22
10 18 8 11 18 27 43 70 110 | 0,18 | 0,27 | 043 | 0,7 1,1 1,8 2,7
18 30 9 13 21 33 52 84 130 | 0,21 | 0,33 | 0,52 | 0,84 | 1,3 2,1 3,3

30 50 11 16 25 39 62 100 | 160 | 0,25 | 0,39 | 0,62 1 1,6 2,5 3.9

50 80 13 19 30 46 74 120 | 190 0,3 | 0,46 | 0,74 1,2 1,9 3 4,6

80 120 15 22 35 54 87 140 | 220 | 0,35 | 0,54 | 0,87 1.4 2,2 3,5 5.4

120 180 18 25 40 63 100 | 160 | 250 04 | 0,63 1 1,6 2,5 4 6,3

180 250 20 29 46 72 115 185 | 290 | 046 | 0,72 | 1,15 | 1,85 | 29 4,6 7,2

250 315 23 32 52 81 130 | 210 | 320 | 0,52 | 0,81 1,3 2,1 3,2 5,2 8,1

315 400 25 36 57 89 140 | 230 | 360 | 0,57 | 0,89 | 14 2,3 3,6 5,7 8,9

400 500 27 40 63 97 155 | 250 | 400 | 0,63 | 097 | 1,55 | 2,5 4 6,3 9,7
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2.2.2. Quy dinh lap ghép
Khdi niém sai léch co ban

Sai léch co ban 1la mot trong hai sai 1éch trén hoac dudi gan véi duong
khong dung dé xdc dinh vi tri cia mién dung sai so v6i dudng khong.

ES
T Duong "khong"
ET Z
es Sai léch co ban
,,u'z Td
| el
~
Hinh 2.2

Theo TCVN 2244-99 ¢6 28 sai léch co ban doi véi 16 va 28 sai 1éch co
ban d6i véi truc. Sai 1éch co ban dugc ki hiéu bang 1 hoac 2 chit cdi la tinh:
Chit in hoa v6i 16: A, B, C, CD, ..., ZA, ZB, ZC
Chtt thuong v6i truc: a, b, ¢, cd, ..., za, zb, zc
Vi tri mién dung sai tuong ting véi cdc chit cta sai 1éch co ban nhu hinh 2.3

Lo
i 5
5 g?
A
5; ?g-a Gggé % N Duong khong
’ STV
5 a@ é” 74 g
% AR,
5 hos
@ S
E
E
8y
g N2
§ £9 h g s §§§§§§§YZZ°Z Puong khong
T3 emnpPr
E cco/é ﬁﬁﬁ 9 %)
L
«\ b E
N E
5
R TRUC >
N

Hinh 2.3
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Su phoi hop giita kich thuéec danh nghia, sai 1éch 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.

HO theng I3 ghPp

TCVN quy ®bnh c_c kiOu I3%4p ®-ic thuc hiOn theo 1 trong 2 quy
IuEt sau:

a. Quy ludt cua hé thong 16 co ban
um

/s

2

T

Long Chat Trung gian

Hinh 2.4

La hé thong céc kiéu 1ap ma vi tri mién dung sai ctia 16 12 c6 dinh luon
luon & trén va sat v6i dudng "khong", muon ¢ céc kiéu ldp khac nhau thi
thay déi vi tri mién dung sai ctia truc so v6i dudng "khong" (hinh 2.4).

Mién dung sai ctia 16 co ban ki hiéu 1a H va ¢6 dac tinh EI = 0; ES = T,.
b. Quy ludt cua hé thong truc co bdn

La hé thong cac kiéu 1dp ma vi tri mién dung sai cua truc 1a c6 dinh luon
& dudi va sit véi duong "khong", muon ¢ céc kiéu lap khac nhau thi thay
d6i vi tri mién dung sai ctia 16 so véi dudng "khong" (hinh 2.5)

um

7

/.D

Tp
T | YaYaYaYal\
~° T
|
N 2
Léng Chat Trung gian
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Hinh 2.5

Mién dung sai clia truc co ban ki hiéu 1a h va ¢6 dac tinh es = 0; ei = -T,

* Lua chon hé thong 1ap ghép: dé chon kiéu lap tiéu chuén khi thiét ke,
ngoai dic tinh yéu cau ctia 1ap ghép nguoi thiét k€ con phai dua vao tinh kinh
t€ k§ thuat va tinh cong nghé két cau dé quyét dinh chon kiéu lap trong hé
thong 16 hay truc co ban.

Vé mit kinh t€ ma xét thi ngudi ta chon kiéu lap trong hé thong 16. Boi
vi gia cong 16 chinh xdc kho va thudong phai dung nhitng dung cu dit tién
nhu dao chudt, dao doa ... ma khi chon ki€u 1ip theo hé thong 16 thi s kich
thuéc 16 lai it hon so v6i hé truc. Boi vay chon kiéu lap trong hé thong 16 ¢6
loi hon. Tuy nhién, trong nhitng truong hop do yéu cau vé thiét k&€ va cong
nghé khong cho phép chon kiéu lap theo hé 16 thi budc ta phai chon kiéu lap
theo hé truc, vi du nhu lap vong ngoai ctia 6 bi véi than hop.
2.3/ Kf HIEU SAI LECH VA LAP GHEP TREN BAN VE.

2.3.1. Doi vai ban vé chi tiét.

Tiéu chudn qui dinh c6 3 cach ghi ky hiéu sai léch cua kich thudc trén
ban vé chi tiét.
a/ Ghi theo ky hiéu qui uéc cua mién dung sai.

Vidu: L6 @40 H7 hoac truc 40f7

C6é nghia: - Dy=18 mm - dy =40 mm
- H7 1a mién dung sai cua 16 - f7 1a mién dung sai cta
truc
Trong d6 H — sai 1éch co ban f — sai léch co ban
7 — cap chinh xac 7 — cap chinh xac

b/ Ghi theo tri 50 sai léch gidi han.
Vidy: Truc $40755%
C6 nghia la: dy =40 mm
es =-0,025 mm ; et = - 0,050 mm
Lo 401
C6 nghia la: Dy =40 mm
ES=+0,025mm ; EI=0
¢/ Cdch ghi két hop hai cdch ghi o trén
SLGH duoc ghi & trong ngoac don bén phai

Vi du: Truc @40 £7 [‘ 0’025j
—0,050

25



Gido trinh Do luong ky thudt

C6 nghia: dy = 40 mm
es =-0,025 mm ; e1 = - 0,050 mm

| |
! |
o40f7 |
|D @417}17
i
| 0,025
407"
-0,025
@40 -0,050
+0,025
407 5555) A

Hinh 2.6 - Ghi sai léch gi6i han trén ban v€ chi tiét
2.3.2. Doi véi ban vé lap.
Ghi kich thuéc 1ap ghép va sai léch giGi han cho ban vé lap ciing c6 3
cach tuong tu nhu doi véi ban vé chi tiét.
a/ Ghi theo ki hiéu mién dung sai
KT danh nghia _Mién ds 16

Mién ds truc
Vi du: 6027

ed
Kich thu6c danh nghia Dy = dy = 60 mm
Mién dung sai ctia 16: H7 véi | H 1a SLCB
7 la cap CX
Mién dung sai cta truc: e8 v6i | e la SLCB
8 la cap CX

b/ Ghi theo gia tri sai léch gioi han

+0,030
—0,060
-0,106
Kich thu6c danh nghia Dy = dy = 60 mm
Sai léch gi6i han cua 16 ES = 0,030 mmm , EI =0
Sai 1éch gi6i han cua truc es = - 0,060 mm; ei = - 0,106
¢/ Cdch ghi két hop 2 cdch trén.

Vi du: @60
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Vi dy: @607 | 9030
8 | —0.060
~0,106
- #60/4% N
¢60'<—_*,‘,f‘,‘,’§,‘,’ >
,089
. 6 0 'Hg <+0;030 >
—0,089

Hinh 2.7 - Ghi sai 1éch giGi han trén ban vé lap
2.4/ CHON KIEU LAP TIEU CHUAN CHO MOI GHEP KHI THIET KE

Theo quy luat clia hé théng lap ghép 16 co ban va truc co ban ta ¢ thé
hinh thanh céc lap ghép tiéu chuin theo 3 nhom lip long, chit, trung gian.
Khi chon céc kiéu lip tiéu chudn, phai tuy thuoc vao chic niang stt dung cia
moi ghép ma dinh ra yéu cdu vé do hd hoidc do doi giGi han cta lap ghép.
Sau d6 can cit vao do hd (do doi) gi6i han dé chon kiéu lap cho phi hop.

2.4.1. Chon kiéu lap 16ng tiéu chuan
Nhom lap 16ng tiéu chu

v6i do hé giam ddn tix —(%j den .

a

# Cdch chon: Xuat phat tr gia tri d0 hd giéi han yéu cau ma ta chon
kiéu lap c6 do hd giGi han phi hop (bang 3 phu luc 1).

2.4.2. Chon kiéu lap trung gian tiéu chuan

A

Nhém lap trung gian tiéu chuan gébm céc kiéu lap:
H H HH

"k m’
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oo/

J, K M
Vv Ty T Ty
h h h

N

" h

S A A ~ A N J . A H

v6i do doi tang dan tur ﬂ(?j den—(%j.
Js

n

#* Cdch chon: Khi chon moi ghép trung gian phai can ctt vao do ho va
do doi cho phép ctia m6i ghép dé chon duoc maoi ghép phu hop véi yéu ciu
(bang 4 phu luc 1).

2.4.3. Chon kiéu lap chat tiéu chuan

Nhém lap chit tiéu chudn gom céc kiéu lap:

v6i do doi tang dan dan tix ELEJ dé’nﬂ(zj.
p

#Cdch chon: Giéng nhu khi 1ap 10ng, ta can ctt vao do doi cho phép cua
moi ghép dé chon mai ghép chit phit hop vdi yéu cau (bang 5 phu luc 1).

*+*% Cac bang dung sai

Sai léch gidi han cua kich thudc Gng v6i cac mién dung sai tiéu chudn
da dugc tinh va dua thanh bang tiéu chuan (TCVN 2245-99), khi céan biét tri
sO sai léch gi6i han kich thuGc tng vGi mién dung sai bat ky nao ta tra trong
cac bang 1, 2, 3,4, 5 phu luc 1.

Bang 1: Sai léch kich thudc 16 d6i véi céc kich thuée dén 500 mm .
Bang 2: Sai léch kich thudc truc do6i véi cac kich thude dén 500 mm .
Bang 3: Do hd gidi han clia cac lap ghép 1ong kich thudce tir 1+ 500mm.
Bang 4: Do doi giGi han cta cac lap ghép chat kich thude tir 1+ 500mm.

Bang 5: Do doi gidi han cla cdc 1ap ghép trung gian kich thudc tir 1+
500mm.
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CAU HOI
1. Tiéu chuédn dung sai lap ghép bé mit tron TCVN 2244-9999 quy dinh bao
nhiéu cap chinh xac va ky hiéu chiing nhu thé€ nao?
2. Thé nao Ia hé thong lap ghép 16 co ban va truc co ban? vé hinh minh hoa.
3. Sai léch co ban 1a gi ? Tiéu chuidn TCVN 2244-99 quy dinh day cic sai
léch co ban nhu thé nao.
4. C6 may nhém lap ghép tieu chudn va dic tinh ctia chiing nhu thé nao.
5. Cho vi du V€ sai léch va lap ghép trén ban vé, giai thich cac ky hiéu do.

H7

6. Néu pham vi ting dung ctia 2 kiéu lap sau: I}{—;, .

BAI TAP

1. Cho céc lap ghép tru tron ghi trong bang 1 dudi day. Hay ghi ki hiéu sai
léch va lap ghép bing chit va bang so trén ban Vé.

Bang 1:
T.T |dy, mm Kiéu lap T.T |dy,mm |Kiéulap

H8 . E HT7 . K7

1. 30 13 va £9 1. 92 — va —

e8 h8 k6 h6

' g6 h6 ' s6 h6

3 50 A7 gy L7 3 124 LR

’ j6  h6 ' n6  h6

2. Ciing v6i cac lap ghép tru tron cho trong bang 1.

- Hay lap so d6 phan b mién dung sai cua lap ghép.

- Lap ghép da cho thuoc nhém 1ap ghép nao? Xac dinh do hd, do doi gidi
han ctia ching.
3. Vi dac tinh yéu cdu cua lap ghép cho trong bang 2 dudi day.

TT | dy,mm| S S TT |dN,mm S S TT |dN,mm S S ye

max yc max yc max yc max yc max yc

um | pm um | pm um | pm
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42
56
62

80
180
76

25
60
0

46
66
86

42
60
93

1
11
36

48
76
82

39
25

-10
-32

- Chon kiéu lap tiéu chuén cho timg trudng hop.
- X4c dinh sai léch gi6i han kich thudc 16 va truc.
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CHUONG II: SAI LECH HINH DANG, VI TRI - NHAM BE MAT

1/ Muc Pich:

- Cung cap kién thic vé sai léch hinh dang, vi tri va nhdm bé mat cta
chi tiét gia cong trén co so do ti€p thu ly thuyét chuyén mon thuan 1gi hon.

2/ Yéu cau:

- Nam vitng cdc dang sai léch hinh dang va vi tri bé mat. C4ch biéu dién
ching trén ban vé

- Hiéu va ban chat va nguyén nhan sinh ra nhdm bé mat, anh hudng cta
ching dén chat luong cua moi ghép, phuong phap danh gia nham va ky hiéu
nham trén ban ve.

3.1/ SAILECH VA DUNG SAI HINH DANG.

3.1.1. Khai niém chung.

Trong ché€ tao may nguoi ta thuong thi€t k€ cac chi tiét tir nhitng hinh
dang hinh hoc don gian nhat, bdi diéu d6 sé lam don gian cho viéc ché tao.
Cac chi ti€t riéng biét hoac cac bd phan cua ching thuong duoc lam & dang
mat phang hodac mat tru. Rat it khi ngudi ta ding cdc chi tiét & dang hinh hoc
khéc.

Tuy nhién, do mot loat nguyén nhan anh huéng t6i ché tao, hinh dang
cua chi tiét khong gitt dugc 1y twong. Do d6 ngudi ta quy dinh céc tiéu chuan
riéng cho sai léch so véi hinh dang hinh hoc diing. D€ dinh mitc va danh gia
vé s0 luong cédc sai léch hinh dang, ngudi ta dua vao cac khdi niém sau:

Bé mat thuc: 14 bé mat trén chi ti€t gia cong va cach biét né v6i moi
truong xung quanh

Profin thuc: 1a dudng bién clia mat cat qua bé mat thuc

Bé mat 4p: 1a bé mat ¢6 hinh dang cua bé mat danh nghia (b€ mat hinh
hoc ding trén ban vé) ti€p xuc véi bé mat thuc va dugc bo tri & ngoai cua vat
lieu chi ti€t sao cho sai léch tir bé mit 4p t6i diém xa nhat ctia bé mat thuc ¢
tri s6 nho nhat.

Profin 4p 1a duong bién clia mat cat qua bé mat ap.

Tuong ting véi céc chi tiét phang va tru tron ta c¢6 cdc dung sai sai léch
hinh dang nhu sau:
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3.1.2. Sai léch hinh dang bé mat phang

Sai léch hinh dang bé mat phang dugc dic trung boi do phang va do
thing

+ Sai léch do phang: 12 khoang cach 16n nhat tir cic diém trén bé mat
thuc dén mat phang 4p tuong ting trong giGi han phan chudn L

mat phang L>

1 bé mat thuc

Hinh 3.6

+ Sai léch do thang: 12 khodng cdch 16n nhat tir cdc diém trén profin
thuc dén duong thang 4p trong gidi han chiéu dai qui dinh L

\ /

] — 7 profin thuc
< /
L

duong thang ap

Hinh 3.7
3.1.3. Sai léch hinh dang bé mat tru.

Doi v6i chi tiét tru tron thi sai 1éch hinh dang duoc xét theo hai phuong.

- Sai léch profin theo phuong ngang (theo mat cit ngang) goi 1a sai 1éch
do tron. Sai léch vé do tron 12 khoang céch 16n nhét A tir cdc diém cua profin
thuc dén diém tuong tGng cuia vong tron 4p.
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profin thuc

profin dp

Hinh 3.8
Khi phan tich sai léch do tron theo phuong ngang nguoi ta con dua vao
sai 1éch thanh phan:
+ D0 0 van: 1a sai Iéch do tron khi profin thuc c6 dang hinh 6 van

profin thuc

N

profin ap

d min

Hinh 3.9

; p d_.—d._.
* Sai 1éch duoc tinh: A = %

+ Do méo canh: 1a sai léch do tron khi profin thuc cua chi tiét c6 hinh
nhiéu canh.

profin thuc

profin dap

Hinh 3.10
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- Sai léch profin theo phuong mat cét doc truc goi 1a sai léch profin mat
cat doc (khoang cach 16n nhat tir nhitng diém trén profin thuc dén phia tuong
tng cua profin ap).

profin ap

\ / profin thuc

Hinh 3.11

Khi phan tich sai léch do tron theo phuong doc truc nguoi ta cling dua
vao céc sai 1éch thanh phan:

+ Do con: 1a sai léch profin mat cat doc khi duong sinh thing nhung
khong song song.

d max
d min

Hinh 3.12

+ Do 16i (d6 phinh): 1a sai 1éch profin mat cat doc truc khi dudng sinh
khong thang ma c6 dang cong 16i.

d max
d min

Hinh 3.13

+ Do 10m (do that): 1a sai léch profin mat cat doc truc khi dudng sinh
khong thang ma c6 dang cong 16m.
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d max
d min

Hinh 3.14

Tinh sai 1éch ctia do con, 101, 1om:
A= dmax - dmin
2
- Khi d4nh gi4 tong hop sai léch hinh dang bé mit tru, ngudi ta dung chi
tieu “sai léch do tru”. N6 la khoang cach 16n nhat tir cic diém trén bé mat
thuc dén bé mat tru dp trong giGi han chiéu dai chuin.

bé mat thuc
Hinh 3.15
3.2/ SAI LECH VA DUNG SAI VI TRI CAC BE MAT.

Céc chi tiét mdy thudng duoc gidi han bbi cdc bé mit khac nhau (phéng,
tru, cdu ...), cdc bé mat nay phai ¢6 vi tri tuong quan chinh xac méi dam bao
ding chiic nang ctia ching. Trong qua trinh gia cong do tac dong cua sai sO
gia cong ma vi tri tuong quan gitta cdc bé mat chi tiét bi sai 1éch di sai 1éch vi
tri gifta cac bé mit thé hién & cic dang sau:

3.2.1. Sai léch do song song cua mat phang.

La hiéu s6 khoang c4ch 16n nhat a va nho nhat b gilta 2 mat phang 4p
trong gidi han phan chuin qui dinh.
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A=a-b
Hinh 3.16

3.2.2. Sai léch d¢ vuong goc ciia mét phang

Sai léch do vuong géc gifta cdc mat phang duoc do bang don vi dai A
trén chiéu dai chuan L.
A

-

Hinh 3.17
3.2.3. Sai léch vé do dong tam.

La khoang cach 16n nhat giita duong tam cta bé mat ta xét va duong
tam ctia bé mat chuan trén chiéu dai qui dinh ctia phan bé mat.

L
duong tam yéu
16 khdo sat duong tam chudn
al 4
== —
I '\
Hinh 3.18

3.2.4. Sai léch veé do doi xing
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La khoang cdch 16n nhat A gifta mat phang doi xting cta yéu to chuin
va mat phang doi xing cua yéu to khao sat trong gidi han qui dinh.
mf doi xiing ctia
Yéu 16 khdo sat mf doi xuing chuan

Hinh 3.19
3.2.5. Sai léch vé do dao mat dau

La hiéu A gifta khoang céch 16n nhat va nho nhat tir cdc diém cua profin
thuc mit ddu t6i mat phang vuong géc véi dudng truc chuin duge xdc dinh
trén duong kinh d da cho hoac trén duong kinh bat ki & mat dau.

A

<]~

duong tam
chuan

Hinh 3.20
3.2.6. Sai léch vé d6 dao huéng kinh

L2 hiéu A gitta khoang céch 16n nhat va nho nhat tr cdc diém cua profin
thuc bé mat quay t6i dudng truc chuan.

37



Gido trinh Do luong ky thudt

duong tam
chugn

7

Hinh 3.21

3.3/ CACH GHI KY HIEU TREN BAN VE.

Dé qui dinh cdch hiéu théng nhat cdc yéu cau trén ban vé vé sai léch
hinh déng vi tri bé mat Tiéu Chuin Viét Nam 10 - 85 (TCVN 10 - 85) da
soan thao cac ddu hiéu qui udc:

Loai sai léch Tén sai léch Dau hiéu
Sai léch do phéng / /
Sai léch do thang —
Sai Iéch hinh dang | Sai leéch do tru /Q/
Sai Iéch do tron O

Sai 1éch profin mat cat doc truc

Sai léch do song song

Sai léch do vuong goc

Sai lech vi tri Sai 1éch do dong truc

bé mat Sai lech do d6i xiing

Sai léch do dao mat dau

Sai léch do dao huéng tam

\\|‘| ©}—§|
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- C4c dau hiéu tugng trung va tri s6 cho phép cua sai léch hinh dang va

vi tri dugc dat trong khung chit nhat.

- Céc khung nay dugc néi bang duong déng cé miii tén t6i dudng bién
ctia bé mat hoidc duong kich thudc ctia thong s6 hay duong truc doi xing néu

sai léch thudc vé dudng truc chung.

- Khung hinh chit nhat dugc chia thanh 2 hoac 3 phan:

1|2

3

Phan 1: Ghi dau hiéu tugng trung

Phan 2: Ghi tri s6 sai 1éch giéi han
Phén 3: Ghi yéu t6 chudn hodc bé mat khac ¢6 lién quan
Sau day 1a mot s6 vi du vé cach ghi ky hiéu sai 1éch hinh déang va vi tri

bé mat trén ban ve.

Ky hiéu

710,05

-Dung sai do phang ctia bé mat 1a
| 0,05mm ?
-Dung sai do thang la 0,1 mm trén
|—10.1] | toan bo chiéu dai

- Dung sai do tru bé mit 12 0,01 mm
- - Dung sai do tron 1a 0,03 mm

B 0,1/100[A]

TN\ - Dung sai do song song ctia bé mit B
c so v6i bé mat A 1a 0,1 mm trén chiéu
y/ dai 100 mm
0.1[A] | - Dung sai do vuong géc vaa mat C so
I_g_l v6i A la 0,1 mm
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0,01|AB]

- Dung sai d0 dao mat B so vGi duong
tam mat A 1a 0,04 mm

B~
(]
| #]0,01]AB]
- Dung sai d0 dao huéng kinh ctia bé
B _ _ _ mat 1a 0,01 mm so v6i duong tam 2
mat A va B
o = @

3.4/ XAC PING DUNG SAI HINH DANG VA VI TRI BE MAT.

Tiéu chudn Viét Nam TCVN 384 - 93 quy dinh: dung sai hinh dang va
vi tri b€ mat duoc quy dinh tuy thuoc vao cip chinh xédc cua ching. Trén co
s6 khoang kich thudc danh nghia va cép chinh xac ta sé xac dinh duoc dung
sai hinh dang va vi tri bé mat. Tiéu chuidn Viét Nam quy dinh c6 16 cap
chinh xdc vé dung sai hinh dang va vi tri bé mat duoc ky hiéu theo miic
chinh xac giam dan la: 1, 2, 3, ..., 15, 16. Khi thiét k& ch€ tao cac chi tiét
muodn xdc dinh dung sai hinh dang vi tri cdc bé mat ta phai can ct vao cap
chinh xdc ma ta chon cho chi tiét. Cap chinh xdc vé dung sai hinh dang va vi

tri bé mat thudong dugc chon dua vao phuong phdp gia cong chi tiét.

Doi v6i bé mait tru thi cdp chinh xdc hinh dang dua vao quan hé cap
chinh xdc kich thudc va do chinh xdc hinh hoc tuong déi cua hinh dang bé

mat (bang 3.1).

Bdng 3.1. CAP CHINH XAC HINH DANG UNG VOI CAC CAP CHINH XAC KICH THUGC

o ) Cap chinh xac kich thuée
Do chinh xdc M "I T r Tor T1r (1T 1T |IT [T 710 [ITit [Tz
hinh hoc 112 13 14 |s |6 |7 I8 |o
tuong doi

Cap chinh xac hinh dang

Thudng 1 12 (3 (4 |5 |6 [7 |8 |9 |10
Hoi cao 2 13 |14 |5 |6 |7 |8 10
Cao 1 |12 (3 |4 |5 |6 |7 9 10
bic biét cao 1 2 |3 (4 |5 |6 8 9
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3.5/ NHAM BE MAT.

3.5.1. Ban chat nham bé mat

Bé mit chi tiét sau khi gia cong khong bing phang mot cich 1i tudng
ma ¢6 nhitng nhap nho. Nhitng nhidp nho nay la két qua ctia qua trinh bién
dang déo cua 16p bé mat khi céat got 16p kim loai, 1a anh hudng ctua chan
dong khi cat, 1a vét 1udi cat dé lai trén bé mat va nhiéu nguyén nhan khac
nita.Tuy vay khong phai toan bo nhiing nhdp nho trén bé mat déu thuodc
nhdm bé mit.

Nhdm bé mat 1a tap hop nhiing nhap nho ¢6 bude tuong doi nhd va duge
xét trong giGi han chiéu dai chuén L.

Dé phan biét ro ta xem xét mot phan ctia profin bé mat da duoc khuyéch
dai cua chi ti€t sau khi gia cong:

- |
L
|
\QQJ
h3
Hinh 3.22

- Nhitng nhdp nho c6 ty s6 gitta buéc nhap nho (P) va chiéu cao nhap
nho (h) > 1000 G > 1000] thuoc sai léch hinh dang (h,)

- Nhitng nhap nho 50< % <1000 thudc vé séng bé mat (h,)

- Nhiing nh#p nho ma §< 50 thi thuoc nham bé mit (h;)

S& di ta quan tam dén nhdm bé mat vi n6 anh hudng 16n dén chat luong
lam viéc cua chi ti€t may.

- Trong cac mai ghép dong, nham dan t6i sy mon trude thoi han cla céac
bé mat, vi khi cdc chi tiét lam viéc cdac dinh nhon cia nhdm bé mat bi mai
mon, mit khac bot kim loai duogc tron 1an véi dau cang ddy nhanh qué trinh
mai mon cua cic bé mit.
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- Trong cdc moi ghép c¢6 dinh, nhdm lam gidm do bén chiac cia moi
ghép, boi vi khi thuc hién moi ghép ép hai chi ti€t v6i nhau cac dinh nham bi
san phang do vay do doi thuc t& s& nhd hon do doi tinh todn.

3.5.2. Chi tiéu danh gia nham bé mat

Theo TCVN 2511-95 dé ddnh gid nham bé mat ngudi ta sit dung nhiing

thong so6 sau:
- Sai léch trung binh s6 hoc ctia profin R, (don vi la um)
- Chiéu cao nhap nho profin theo 10 diém R, (don vi 12 m)

Trong san xuat cho phép ddnh gid nham bé mat bang mot trong hai
thong so trén. Viéc chon thong s6 nao 1a tuy thudc vao chat lugng, yéu cau
ctia bé mat va dic tinh két cau cua bé mat.

Trong san xuat st dung pho bién R, vi né gilp ta danh gia chinh xdc
hon va thuan 1oi hon nhitng bé mat c6 dd6 nham trung binh. Déi v6i bé mat
qua nham hay qua min thi dung thong s6 R, danh gia thi kha nang chinh xac
hon dung thong s6 R,.

Nham dugc chia lam 14 cap khac nhau, trong d6 nham cdp 1 la 16n nhat
nham cap 14 1a nho nhat.

3.5.3. Xac dinh gia tri thong s6 cho phép cua nham bé mat

Tri s6 cho phép cua thong s6 nham bé mat duoc xédc dinh tuy thudc vao
chiic niang stir dung ctia bé mat va diéu kién cua chi tiét. Trong thuc t€ ¢6 thé
chon tri s6 cho phép dua vao phuong phap gia cong hop 1y, dam bao yéu cau
nham bé mat va yéu cdu do chinh xac clia cac thong s6 hinh hoc khac. Mat
khac ciing ¢6 thé dua vao moi quan hé gitta nhdm va dung sai kich thudc
hinh dang dé x4c dinh (bang 3.2).

3.5.4. Ghi ky hiéu thong s6 nham bé mat trén ban vé.

Dé ghi do nham bé mat ngudi ta dung céc ky hiéu sau:

VAR -S4

Ca (o) (c)
a, Ky hiéu nham khong chi rd phuong phap gia cong
b, Ky hiéu nham chi 6 phuong phap gia cong bang cat got
¢, Ky hiéu nham chi rd phuong phap gia cong khong phoi
Trén ky hiéu co ban ¢6 4 vi tri ghi thong s6 nhu sau:
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2
=
8
1 3 4
T W
< 4 )

- Vi tri 1: Ghi thong s6 R, ,R, néu ghi thong sé R, thi khong can ghi ki
hi¢u thong so

1,85: 2,9 Rle:

- Vi tri 2: Nguyén cong gia cong lan cuoi

cao danh bong

0,32 0,01 :

- Vi tri 3: Ghi chiéu dai chuin khac véi qui dinh tuong tng trong tiéu
chuidn TCVN 2511 - 95

- Vi tri 4: Huéng map mo bé mat

Ki hiéu nhdm ctia m6i bé mat trén ban vé chi ghi 1 lan trén dudng bao
thdy, hay duong kéo dai cua dudong bao thay, dinh nhon cua ky hiéu hudng
vao bé mat can ghi.

1,8\5/ N
2
) >

¢/
Y

Néu tdt ca cdc bé mat cua chi tiét ¢6 cung mot cap do nham thi ghi ki
hiéu nham chung & goc trén bén phai cua ban ve.

7Rzé\1yl _ o
e

Hinh 3.23
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Rz40

Hinh 3.24

Néu phan 16n cdc bé mit cua chi tiét c6 cing mot cap do nham ki hiéu
chung & géc bén phai ban vé va dat trong dau ngoac don.
&)

7

/"f\/

Hinh 3.25

3/

Néu trén cing mot bé mat ¢6 hai cdp do nham khac nhau thi dung nét
lién manh v& dudng phan cich, duong phan ciach khong dugc vé 1én duong
gach vat liéu clia mat cét.

8/\ 60 3'/5\

Hinh 3.26

- B0 nham clia bé mat rang, then hoa than khai duoc ghi trén mat chia,
khi trén ban vé€ khong ¢6 hinh chinh dién.
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Bl

Hinh 3.27

- Ki hiéu do nhdm bé mat lam viéc cua ren duoc ghi ngay bén canh
kich thudc duong kinh ren hoac profin ren.

> | :
E=r

Hinh 3.28
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BANG 3.2 - NHAM BE MAT UNG VOI DUNG SAI KICH THUGC VA HINH DANG

. |Dung sai hinh dang Kich thuéc danh nghia (mm)
Cap chinh xac ) — - — - - - »
Kich thuge | theo % clia dung Pén 18 | Tren 18 deén 50 | Tren 50 den 120 | Tren 120 dén500
sai kich thude Gid tri Ra wm, khong 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

1 T4 60 0,2 0,4 0,4 0,8
40 0,1 0,2 0,2 0,4

100 0,4 0,8 1,6 1,6

I1T5 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 3,2

I1T6 60 0,4 0,8 0,8 1,6
40 0,2 0,4 0,4 0,8

100 1,6 32 3,2 3,2

1T7 60 0,8 1,6 1,6 3,2
40 0,4 0,8 0,8 1,6

100 3,2 32 3,2 3,2

I T8 60 1,6 1,6 3,2 3,2
40 0,8 0,8 1,6 1,6

100; 60 3,2 32 6,3 6,3

1T9 40 1,6 32 3,2 6,3
25 0,8 1,6 1,6 3,2

100; 60 3,2 6.3 6,3 6,3

I1TI10 40 1,6 32 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 3,2 3,2 6,3 6,3
25 1,6 1,6 3,2 3,2

1T12 100; 60 12.5 12,5 25 25
1T13 40 6.3 6.3 12,5 12,5

Chu thich: 1. Néu dung sai twong d6i vé hinh dang nho hon gia tri chi
dan trong bang thi gia tri R, khong 16n hon 0,15 gia tri dung sai hinh dang.
2. Trong truong hop can thiét, theo yéu cau chitc nang cua
chi tiét ¢6 thé 14y gia tri R, nho hon chi dan trong béang.
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CAU HOI ON TAP

1. Hay trinh bay cédc dang sai 1éch hinh dang, vi tri b€ mat va cdc dau hiéu
tuong ting dé ky hiéu chiing.

2. Thé nao 1a nhdm bé mat va nguyén nhan phat sinh ra né.

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

4. Trinh bay cac thong s6 danh gid nham bé mat

5. Trinh bay phuong phap xac dinh do nham bé mat chi tiét khi thiét k&
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CHUONG IV: DUNG SAI KiCH THUGC VA LAP GHEP

CAC MOI GHEP THONG DUNG
1/ Muc dich:

- Cung cap nhiing quy dinh cia TCVN vé dung sai l1ap ghép cac chi tiét
dién hinh, trén co s& d6 co thé lua chon duoc nhiing chi tiét dién hinh phi
hop v6i yéu cau.

2/ Yéu cau:

- Nam vitng cdc quy dinh cia TCVN vé dung sai lap ghép cac chi tiét
dién hinh.

- Hiéu ky hiéu lap ghép clia cdc chi tiét dién hinh trén ban vé.

4.1/ DUNG SAI LAP GHEP REN HE MET.

Moi ghép ren duoc dung nhiéu trong cidc may va dung cu. Chi tiét lap

ghép ren dung ndi cc chi ti€t v6i nhau dé kep chat hodc truyén luc...Céc

moi ghép ren nay tuy theo tinh chdt dugc phan thanh nhicu loai: ren hé mét,
ren hé anh...nhung nhitng chi ti€t ren hé mét duoc diing pho bién nhat.

4.1.1. Cac thong sé Kich thudc co ban.
Trén hinh 4.1 12 mit cit doc theo truc ren dé thé hién profin ren ctia moi

ghép. Chi tiét bao c6 ren trong la dai oc, chi ti€t bi bao c6 ren ngoai la bu
long.

H
P8 | S
Dai o¢//
7 T |
7 o) o
i T
0 | % m
Q| N -
< Bu long V\ T
RPN \\ NN
SR py
~ P2
\
/*- 90° . ,
Duong truc cua ren
- . -— - = ks o

Hinh 4.1- Mat cét doc theo truc ren
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Cac thong so:
d - duong kinh ngoai cua ren ngoai (bulong)
D - duong kinh ngoai cta ren trong (dai 6¢)
d, - duong kinh trung binh ctia ren ngoai
D, - duong kinh trung binh cua ren trong
d, - duong kinh trong cta ren ngoai
D, - duong kinh trong cua ren ngoai
P - buéc ren
o- goc profin ren (o0 = 60° v6i ren hé mét, o0 = 55°v6i ren hé Anh)
H - chiéu cao ctia profin goc
H, - chiéu cao lam viéc cta profin ren
Dé quy dinh dung sai kich thudc ren ta phai khdo sdt anh hudng sai s6
céc yéu to kich thudc dén tinh d6i 14n cua ren.

4.1.2. Anh huéng sai so cac yéu to dén tinh doi 1an cia ren.

Anh huéng t6i tinh déi 1dn cha ren khong chi c6 sai s§ cta kich thudc
duong kinh ren ma con cé ca sai s6 budc ren (P) va géc profin ren (o).
Nhung khi phan tich anh hudng sai s6 budc ren va géc profin ren, nguoi ta da
quy luong anh hudng cua ching vé phuong ctia duong kinh trung binh goi la
luong bu hudng kinh cua duong kinh trung binh véi:

Lugng bu duong kinh cua sai s6 budce ren:

f = APncotg% =1,732AP, (xum)  (4.1)
Luong bu duong kinh sai s6 géc nira profin ren:
f =0,36P.A % (1m) (4.2)

Trong do:
AP,: sai s0 tinh lu§ n budc ren (zm)

A %: sai s6 goc profin ren ( phut goc)

Agphai + Agtmi
2 2

A=
2 2

P: tinh theo mm
Puong kinh trung binh c¢6 tinh dén anh hudng cua sai s6 budc va goc
profin ren duoc goi 1a “ dudng kinh trung binh bi€u kién (d, ,D,"). Tri s6 clia
ching dugc tinh theo cong thirc sau:
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d, =d,, +f, +f,doi v6i ren vit 4.3)
D, =D, —(f, +f,) doi v6i ren dai 6¢c (4.4)
d,,, Dy, 1a dudng kinh trung binh thuec.
Nhu vay dé dam bao tinh déi 1an cua ren, tiéu chudn chi quy dinh dung

sai kich thudc duong kinh ren: d,, d d6i véi ren vit va D,, D, doi véi ren dai
oc tuy theo cép chinh xac ché tao ren.

4.1.3. Cap chinh xac ché tao ren.
TCVN 1917-93 quy dinh céc cap chinh xdc ché tao ren hé mét lap co
do ho theo bang 4-1:
Bdng 4-1. CAP CHINH XAC KICH THUGC REN

Dang ren Puong kinh cua ren Cap chinh xac
.. d 4; 6; 8
Ren ngoai
d, 3:4:5;6;7;8;9
D, 4:5:6;7;8
Ren trong
D, 4;5;6;7;8

Tri s6 dung sai duong kinh ren ting véi cac cip chinh xac khac nhau tra
theo bang TCVN 1917-93.

4.1.4. Lap ghép ren hé Mét

Lap ghép ren ciling ¢6 dic tinh nhu 1ap ghép tru tron 1a: 1ap ¢6 do hd, lap
c6 do doi va lap trung gian. Trong chuong nay ta chi gidi thiéu 1ap ghép ren
c6 do hé (thuong dung cho ren kep chat va truyén dong).

Lap ghép ren dugc hinh thanh bang cdch phoi hop cdc mién dung sai
kich thudc ren ngoai va ren trong (bang 4-2).

Gia tri sai léch gidi han cac kich thudc ren ting véi cac mién dung sai
duogc quy dinh theo TCVN 1917-93 (bang 18 phu luc 3).

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

Trén ban vé lap, ky hiéu lap ghép duoc ghi dudi dang phan s6 sau ky

hiéu ren. Vi du: M12 x1- 77—’;1 Ky hiéu Ian luot 1a: ren hé mét dudng kinh
8068

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

Trén ban vé chi tiét, tir ky hiéu lap ghép trén ta c6 thé ghi ky hiéu trén
ban v€ chi tiét nhu sau:
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M12 x1- 7H d61 véi ren dai oc.
M12 x1- 7gbg doi véi ren vit.
Bdng 4-2. MIEN DUNG SAI KICH THUGC REN (LAP GHEP CO PO HO)

Chiéu dai van ren

Loai E:hinh S N L

X4c -

Mién dung sai ren ngoai

Chinh xac (3h4h) 4g 4h (5h4h)
Trung binh | 5gbg |(5h6h)| 6d 6e 6f 6g 6h |(7e6e)| 7gbg |(7h6h)

Tho 8g | (8h) (9g8g)

Mién dung sai ren trong

Chinh xac 4H 4H SH 6H
Trung binh | 5G | 5H 6G SH 6H | (7G) TH

Tho 7G TH | (8G) 8H

1.J Mién dung sai duoc wu tién st dung.

2. () Mién dung sai han ché st dung.

3. Khi chiéu dai vin ren thuoc nhém ngén (S) va nhém dai (L) thi cho phép str dung
mién dung sai dugc quy dinh cho chiéu dai van ren thuéc nhém binh thuong (N).

Baitdp:  Cho ky hiéu I3p ghép ren M24 x2- 76—H
8

Yéu cau:
- Giai thich ki hiéu lap ghép
- Tra sai 1éch gi6i han va dung sai kich thuée ren

- Gia st mot bu 16ng sau khi ché tao nguoi ta do dugc cac thong so sau:
Duong kinh trung binh ren: d,;, = 22,540 mm

Sai sO budc ren: A%phéi =50"; A%tréi =-30'

Sai s0 tich luy budc: AP = 0,024mm
Hoi ren bu 16ng c6 dat yéu cau khong ?

Gidi:

- Ki hiéu lap ghép ren da cho la : M24x2_7H/6g , ¢6 nghia la ren hé mét
, ¢6 duong kinh d = 24mm , buéc ren p = 2 mm , mién dung sai ren trong
(dai 6¢) 1a 7H, mién dung sai ren ngoai (bu long) 1a 6g.
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- Sai léch gi6i han kich thuéc D, va D, Gng v6i mién dung sai 7H (tra
theo bang 18 , phu luc 3).

ES = +280um o [ES= +450m
2\EI=0 "Er=o0

- Sai léch gi6i han kich thuéc d,, d ing v6i mién dung sai 6g, tra theo
bang 19, phu luc 3.

es =—=38um es =-=38um
d, § . d< .

ei = =208 um ei =-318um

- Dé ddnh gid xem ren bu long c6 dat yéu ciu khong ta phai tinh dudng
kinh trung binh biéu kién, theo két qua da cho.
Theo cong thuc 4.3 ta c6:
dvz =d,, +fp + /.
Vé6i:  + dy, =22,540mm (theo két qua do da cho)
+f,=1,732 AP, 6 day AP = 0,024mm (theo két qua do da cho)
= f,=1,732x 0,024 = 41,6um

+ f, = 0,36P. A% .10 um (theo cong thic 4.2)
V6i budce ren p = 2mm ; sai s6 géc profin ren da cho:

A%phéi =50'; A%tréi = -30'

Agphai + Agtmi
2 2

50 +}-30
2 2
= fy, = 0,36.2.40".10° = 28,8um.
Thay cdc tri s6 bang s6 vao cong thic (4.3) ta duoc:
dz = 22,540 + 0,0416 + 0,0288 = 22,663mm
Ren bu 16ng dat yéu cdu khi dudng kinh trung binh biéu kién d, thoa
man cong thic sau:

=40

Ta co: Ag =
2

d2min < dZS d2max

V6i dy = dyy + s =22,701 - 0,208 = 22,493 mm

dyax = doy + €8 =22,701 - 0,038 = 22,663 mm
(d,y - tra theo bang 17, phu luc 3)
Tathay d,,,, =22,493<d,=22,610<d,,,, =22,663
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Vay ren bu 16ng da ché tao dat yéu cau.

4.2/ DUNG SAI LAP GHEP CUA CAC CHI TIET LAP VOI O LAN.

Trong cdc mdy méc va cdc khi cu hién dai, céc 6 truot dugc thay thé
bing 6 lan (6 bi hodc 6 diia) ngay cang nhiéu vi ma sat trong 6 lan nho hon
trong & trugt. O 1an 13 mot bo phan mdy duoc ché tao hoan chinh theo tiéu
chuan. Khi cin nguoi ta chi viéc mua vé va st dung.

Cau tao cuia 6 lan gébm c6: vong ngoai 1, vong trong 2, con lan 3, vong
cach 4 (con lan c6 dang cau, tru, con...).

vong ngoai

/ con lan

vong cach

vong trong

Hinh 4.3 — C4u tao 6 lan
Tuy theo két cdu va kha nang chiu tai trong ma ¢6 cac loai 6 lan: 6 da, 6
chan, 6 d& chin, 6 chin do.
4.2.1. Cap chinh xac ché tao kich thudc o.

TCVN 1484-85 quy dinh ¢6 5 cép chinh xadc cta 6 lan ky hiéu 1a: PO,
P6, P5, P4, P2 (cho phép dung ky hiéu 0, 6, 5, 4, 2). Miic do chinh x4c tang
dan tir O dén 2.

Tuy theo yéu cau vé do chinh xdc, dic biét 1a do chinh xdc quay va téc
do vong cua bo phan mdy c6 lap 6 lan ma ngudi thiét k& st dung cac 6 lan
cdp chinh xdc khdc nhau. Trong ch€ tao mdy thudng ding 6 lan cap chinh
xéc 0, 6. O lan cép chinh xdc 5, 4 ding cho nhiing bo phan mdy yéu cdu do
thfl’lh x4c quay cao va toc do vong 16n, vi du 6 lan truc chinh clia may mai.
O lan cép chinh xédc 2 dugc st dung khi yéu cdu do chinh xédc dac biét cao.
Tuwong ting vdi cdc cap chinh xdc ché tao 6 TCVN 1484-85 quy dinh dung
sai cuia cac thong so kich thudc va do chinh xéac quay cta 6 lan.

Cap chinh xdc ch€ tao thuong dugc ghi ky hi¢u cing véi s6 hi¢u 0, vi
du: O 6-205 c6 nghia 12 8 cdp chinh xéc 6, s6 hiéu 6 1a 205. Con doi véi 6
cdp chinh xéc 0 chi ghi ky hiéu 8, khong ghi cép chinh xdc, vi du: O 305 c6
nghia 12 6 cép chinh xac 0, s6 hiéu 6 1a 305.
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4.2.2. Pac tinh lap ghép 6.

//@‘&

ol
Z\n

Hinh 4.4 - Lap ghép 6 lan

B

O lan 1dp ghép véi truc theo bé mat tru trong clia vong trong va lap véi
16 than hop theo bé mat tru ngoai clia vong ngoai. Pay 1a cédc 1ap ghép tru
tron vi vay mién dung sai kich thudc truc va 16 duoc chon theo tiéu chuin
dung sai lap ghép bé mait tron. Mién dung sai kich thudc cac bé mat lap ghép
cta 6 lan (d va D) 1a khong thay doi va da dugc x4c dinh khi ch€ tao 6 lan.
Do vay khi sir dung 6 lan nguoi thiét k& phai thay d6i mién dung sai kich
thudc truc va 16 than hop dé c6 cac kiéu lap c6 dic tinh phit hop véi diéu
kién lam viéc cta 6 (c6 nghia 1a 1ap vong trong cua 6 lin véi truc theo hé
thong 16 va lap vong ngoai vao 16 trén than hop theo hé thong truc).

4.2.3. Chon kiéu lap.

Chon kiéu 1ap cho ciac moi ghép 6 lan véi truc va 16 trén than hop duoc
gi6i thiéu theo TCVN 1482 — 85 (bang 4-3 va 4-4):
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TCVN 1482 - 85

Bdng 4-3. MIEN DUNG SAI O LAN TREN TRUC

Diéu kién chon
mién dung sai

LOAIKET CAU O

LAN

Mién dung sai
phu thuoc vao
cap chinh xac

T S Vi du vé may va | cia 8
O bi ‘ O daa bo phan lip 6 lan
Dan . . |psx |DPO | Dua bua | Diia PO | P5
cHiug Che .dQ bo chan | tru kim| con | cau va |va | P2
lam viéc < f 1 2 1s
tai : Puong kinh 6 lan (mm) P6 | P4
Nhe va
binh
thuong o a1
R . Con lan cua bang
can  ¢o G duo 4
st dich tai duong day | g gg)
S treo, tang cua
chuyen méy tr ghi, 6 twa | | hS
N clia may chuyén g4
vong .
trong dong song
tVong trén truc
Tong 1 p<0,07C
chiu Nang va
tai binh Banh truéc va | gb
trong | o o Moi pham vi duong kinh banh sau cua 0 | f6
cuc bo kh(mg to, mdy kéo, toa | j.6
ou %:éiu xe, mdy bay, truc | (j6)
Z(’) s ciia may can nho | h6
dich R
chuyén Puly hoac rong
clia cic roc ciia may truc,
vong con lan cua banh | h6
0.07C<P lan, truc cua may
<0.15C can ong
Chu Nhe bén bong co thuy luc hs
ky hoac 18 va khi cu dién co
(truc | binh Trén | Dén | DPén | bén kich thudc nho, [k6 [k5 |j4
quay) |thuong |18 | 100 |40 40 truc chinh cia | j6 |j5 |j3
0,07C<P | g&n mdy mai tron (G5 | h3
<0,15C | 100 trong va truc ) | h4
chinh may dién,
Trén | Trén | Trén | Trén mé){ X ) nong
100 | 100 |40 40 nAgh1¢P,A may l}j h6
dén |dén |den | dén tam, hop toc do | k6 | k5 | k4
140 | 140 140 140 may cong cu, |6
hop giam toc, (i6)
truyén dong
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Trén 140 dén 250

xich, mdy lanh
kiéu tua bin

mo6

(Tiép bang 4-3)

Diéu kién chon

Loai két cau 6 lan

Mién dung sai
phu thudc vao

mién dung sai S bi 8 diia , o cap Shlnh Xac
i Vi du vé mdy va cua o
Dang | ps P& 511113 Piia | Piia | PO phan lap 6 lan P0 | P5
chiu | he do chan | = |con |cdu va |va |P2
@i | lamviee = P6 | P4
Puong kinh 6 1an (mm)
bén js5 | h3
18 (G5)
Trén k6 | k5 |k4
Chu 18 bén | Dén | Dén | Dén N£ay ~gla cong | js6
Ky dén | 100 |40 |40 |40 |0, dongcodién
hoic 100 c6 cong suat dcin
Jao - - - - - 100kW, co cau 6 m5 T m
don Binh Trén | Trén | Trén | Trén | Trén | thanh tay quay, 4
(&uf hudng 100|100 |40 |40 |40 | hop truyén dong
quéy hoic dén dén | dén dén dén | cha otd va may
° e 140 | 140 |100 | 100 | 100 |kéo, truc chinh
hodc | nang cla mdy cat kim
truon | 0,07C<P | Tren | Trén | Trén | Trén | Trén loai, hop gidm n6 |nS |nd
ghhop <0,I5C | 140 | 140 | 140 |140 | 100 | (4. ’lén 'df)ng co
chiu dén | dén |dén | dén | dén A Ldn i
i 200 (200 200 |200 | 140 |3 kfff“f e
ién : :
) gi6, mday nén, | n6
hop) F{Z%n tuabin po
Trén 200 dén 250 46
én
250
Trén Trén | Hop 6 truc xe lta | n6
50 50 va tau dién, truc
dén dén | khuyu cta dong
140 100 | co dién c6 cong
Chu suat  >100kW,
ky ) ) Trén Tren | 400 co dién kéo po
hoac | Yang ¢o 140 140 | loai 16n, banh xe
dao | WL trong deén dén cau lan trong
dong |2 dap 200 100 |mdy cong cu
(fruc P>0,15C hang\ nang, mé):
quély) ] nghién, l}(f)p 016
Trén | truc cha dau may | 7
140 | dot trong, may
dén | can ...
250
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Chi c6 tai trong ) N . Céac bo phan (js6)
doc truc Moi pham vi duong kinh lip (:; (i6)
Bdng 4-4. MIEN DUNG SAI LAP GHEP O LAN VOI LO CUA THAN
TCVN 1482 — 85
Mién dung sai phu
Kiéu biéu kién dé chon mién dung sai Vi du vé may va thuoc vao (saplchlnh
3 A A LR 1 Xxac cua o
than D bo phan lap 0 lan P5
ang. Ché do lam viec PO, P6 | p2
chiu tai P4
Nang cé két ]]33 ?n}? xe /méy\ bay,
i thanh | DN trude v sau
Vong méng cua oto, lap 6 con, | ., P7
N F>0.15C tang dan cua may
ngoai ) . p s
o . xich, banh xe can
chiu tai cdu tha
chu ky P
(than Binh thudong | Banh truéc cua
quay) hoac nang | otd, may kéo lap 6
0,07<P<0,15C | bi, truc khuyu, | N7 N6
puly kéo cap, puly
N cang
Von\g Binh thuong | Con lan ctha bang
ngoai - v s ,
A . tai trong thay | tai, bdnh xe cua| M7
Than khong 48i P<0 15C su 12
chuyén Nang tai trong | Pong co  dién,
doc truc dong P>0,15C | dong co dién kéo M7
Binh thuong
Dao hoac nang | Pong co dién, | K7
dong 0,07<P<0,15C | bom, hop truyén
(than dong, cdu sau cua
quay 0to, may kéo
hoac c6 Binh thudng M6
Su quay hoac nang . , ] 6, M6,J
lien hop) (d6i véi bo | lrwe chinh cuaf JSO T T
phan  chinh g;ly cong cu hang (J66)M a6 | s
X4c) ng M5
0,07<P<0,15C
Than | Vong Vong 5 _ | BbC dién, may
lién ngoai ngoai ¢ Nang hf) 4| bom, truc chinh | Js7(J7) | Js6
- Y y binh thuong | PR
hodc | chiutai | khanang cua may cat kim Je6)
B R . 0,07<P<0,15C .
ghép | cuc bd dich loai
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(truc
quay)

chuyén
doc truc

Tai trong
dong co tri sO
khac nhau
P>0,15C

Cap banh xe llra va
xe dién, da s6 bo
phan lip 6 cua
nganh ché tao may
thong dung

Js7
J7
H7

Tiép bang 4-4.

biéu kién dé chon mién dung sai

Mién dung sai phu
thuoc vao cap chinh

Kiéu Vi du vé mdy va AR
5 LA 1 R 1 x4c cua 0
than D bo phan lap 0 lan 0 5
ang. Ché do lam viec : | P2
chiu tai P6 P4
. . Xy lanh sdy cta
Bing  thuong | m4y thdo gidy G7
hoac nhe, thoat
nhiét qua truc Truc truvé
0,07<P<0,015C | ructruyen
chung, mdy nong | HS
nghiép
E?Sn Chiu tai 0 diia tru cho
dao N truc chinh ctia ke | K5 K5
dong | yo o 5. | Tai  trog thay | mdy cat kim loai M5
gngoai | ... .
(truc . . doi c6 hudng
khong dich 2. -
quay chuyén doc | Dy doi do .
hoac ¢6 ?[/ruc *7 | chinh xdc cula O,bl C}EO truc
su quay ' hanh trinh dao thmh cuamay | pq Js6 Js4
lién cua mdy mai va Js5
hop) mo to dién nhd
Dao
((iggf Vong ngoai | Nhe, tai trong | Pong co dién co H7 H5 N4
Than ua dich c¢6 hudéng thay | van toc cao dung H6 H6 H5
lién hgéc }(I:c’) chuyén nhe | d6i, do chinh | cho céac thiét bi
< aua doctruc | xdc cua hanh | va khi cu c¢6 do
! quay trinh cao chinh xac cao
lién
hop)

dao dong).

Cin ct theo bang chia cua TCVN thi khi chon kiéu lap phai dua vao :
+ Kiéu, kich thudc va cap chinh xdc ché tao 6
+ Tri s6, huéng va dic tinh tai trong tic dung lén 6
+ Dang tai trong tdc dung lén cdc vong 6 (dang cuc bo, chu ky hoic

Dang tai trong chu ky: Tai trong 14an luot tic dung lén khiap duong lan

cua 6 va lap lai sau mbi chu ky quay ctia 6. Vong chiu tai trong chu ky
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thudng dugc 1ap c6 do doi dé duy tri tinh trang tdc dung déu dan cta luc Ién
khap dudng lan 1am cho vong lan mon déu, nang cao do bén cua 6.

Dang tai trong cuc bo va dao dong: Tai trong chi tic dung 1én mot phan
duong lan con cac phan khac thi khong nén gy ra mon cuc bd. Vong chiu
tai trong cuc bo va dao dong thuong duogc 1ap c6 do hd dé dudi tac dung cia
va dap va chin dong vong 6 lan bi xé dich di, mién chiu luc thay déi lam cho
vong lan mon déu hon, nang cao do bén cua 0.

* Ky hiéu 1dp ghép 6 lan trén ban vé:

Khac véi lap ghép hinh tru tron, lap ghép 6 lan khong can ghi ky hiéu
ctia hé co ban, ma chi ghi kich thuéc danh nghia va ky hiéu mién dung sai
cuia céc chi tiét 1ap ghép v6i 6 1a truc va 16 trén than hop.

Vidu:

#160H7

a7 .. W
D11
275 %

2 795k6

.. .7

[

8160 L

Hinh 4.5

Trén hinh vé ghi ky hiéu ¢160H7, nghia 12 vong ngoai ctia 6 lan lap vdi
16 trén than hop theo hé thong truc, duong kinh danh nghia 1a 160mm, mién
dung sai kich thudc 16 1a H7, con ky hiéu ¢40k6 titc 12 vong trong cua 6 lan
1ap v6i truc theo hé thong 16, duong kinh danh nghia 12 40mm, mién dung sai
kich thudc cua truc 1a k6.

Bai tap:

Cho bo phan 1ap nhu hinh 4.4, truc quay con than hop ding yén, tai
trong tac dung 1én 6 1a tai trong huéng tam c6 dinh phuong, 6 bi d& ¢ so
hi¢u la 315, cap chinh xac 0.

Yéu cau:

- Chon mién dung sai kich thudc truc va 16 than hop 1ap vdi 6 lan.
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- X4c dinh tri s0 sai léch gidi han cua cac kich thuée 1ap ghép va ghi ki
hiéu 1ap ghép trén ban ve.
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Gidi:

- Tru6c hét ta phai xac dinh cac thong s kich thudc co ban 6 lan. Dua
vao s6 hiéu 6 1a 315, tra bang 6 phu luc 2 ta dugc: dudng kinh vong trong d =
75mm ; duong kinh vong ngoai D = 160mm, chiéu rong 6 B = 37mm.

- Phan tich dang tai trong tdc dung lén céc vong 6 lian: vé6i diéu kién da
cho la truc quay, tai trong huéng tdm c6 dinh phuong thi:

+ Vong trong quay cung v4i truc nén tai trong lan luot tac dung lén
khap duong lan ctia 6 va lap lai sau mdi vong quay cua truc. Vay dang tai
trong cua vong trong la dang tai chu ki.

+ Vong ngoai ding yén nén luc chi tic dung 1én mot phan duong lan
do d6 dang tai trong ctia vong ngoai l1a dang tai trong cuc bo.

- Chon mién dung sai:

+ D6i véi kich thude truc: truc 1ap véi vong trong ¢6 kich thude danh
nghia dy = 75mm (dy < 100mm), dang tai chu ki, theo bang 4.1 ta chon mién
dung sai kich thuéce truc 1a k6.

+ Doi v6i kich thudc 16: 16 than hop lap véi vong ngoai ¢6 kich thude
danh nghia Dy = 160mm (Dy>140mm), dang tai trong cuc b9, theo bang 4.1
ta chon mién dung sai kich thudc 16 hop 1a H7 (trong truong hop can thdo lap
thudng xuyén thi ta chon mién dung sai J7).

- Sai léch gi6i han tng vé6i cac mién dung sai da chon, tra trong bang 1
va 2 (phu luc 1):

es =42 l,am}

075k6 { .
ei =+2um

- Ghi ki hiéu lap ghép trén ban ve:

Trén ban vé ki hiéu lap ghép khong can ghi dudi dang phan s6 ma chi
ghi ki hiéu mién dung sai kich thu6c truc va 16 than hop lap vé6i 6 lan nhu
biéu thi trén hinh 4.4.

4.3/ DUNG SAI LAP GHEP THEN.

0160H7 {ES = +40ﬂm}

Lap ghép then dugc st dung rat phd bien dé c6 dinh cac chi tiét trén truc
nhu: banh riang, banh dai, tay quay... va thuc hién chic ning truyén mo men
xoan hodc dan huéng chinh xéc khi céc chi tiét can di truot doc truc.

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

Hién nay loai dugc ding phé bién 1a then bing va then ban nguyét,
dung sai va kich thudc 1ap ghép cua hai loai then nay quy dinh theo TCVN
4216-86 va TCVN 4218-86.
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2,5

rT\
u‘/}
7

25 a) Then bang

‘ AV
< a\% "
1 ® N

b) Then bdn nguyét
Hinh 4.6

25

4.3.1. Kich thudc lap ghép.

Trén hinh v& 4.6 1a mat cat ngang ctia moi ghép then. V§i chic nang
truyén mo men xoan va dan hudng, 1ap ghép then dugc thuc hién theo bé
mit bén va theo kich thudc b. Then 1dp vdi ranh truc va ranh bac (banh
rang hoac banh dai).

Dung sai kich thu6c 1ap ghép duoc tra theo tiéu chuin dung sai lap
ghép bé mit tron TCVN 2244-99.

b 3

oy
+

ym

d+te

Hinh 4.7

Mién dung sai kich thudc b cua then dugc chon 1a h9.

Mién dung sai kich thudc b ctia ranh truc c6 thé chon 1a N9; H9.

Mién dung sai kich thudc b cha ranh bac c¢6 thé chon 1a JS9 hoic
D10.

4.3.2. Chon kiéu lap.
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Tuy theo chiic ning ciia moi ghép then ma ta c6 thé chon kiéu lap
tieu chudn nhu sau:

a. Truong hop bac cé dinh trén truc.
Khi bac 1ap ¢6 dinh véi truc thi then 1ap ¢6 do doi vdi truc ]Z—gg va ¢6
A A 9 ) JSg A DN LN 7 < x N
do doi nho véi bac h—gde tao diéu kién thdo lap dé dang.

Ta c¢6 so d6 1dp ghép nhu hinh 4.7a.

um
a)
[m
o Js9
N9 D10
<Q
pum b
/ H9
D10
h9
Q
h9
N9
h9
Q
Hinh 4.8 Hinh 4.8
[—1- Mién dung sai chiéu rong then [(—1- Mién dung sai chiéu rong then
/) - Mién dung sai chiéu rong ranh bac /7] - Mién dung sai chiéu rong ranh bac
B&X - Mién dung sai chiéu rong ranh truc BXX] - Mién dung sai chiéu rong ranh truc

b. Truong hop then dan huéng, bac di truot doc truc.

Pé dam bao bac dich chuyén doc truc dé dang thi then 1ap véi bac c6
d6 ho 16n ’2—190 va then lip 6 do doi 16n véi tmc]Z—;.

Ta ¢6 so d6 lap ghép nhu hinh 4.7b.
c. Truong hop mai ghép then cé chiéu dai lon 1 > 2d.

Then lap ¢6 do hd véi ranh tl“l'lCIZ—gg va ranh ba’chh—lg0 , d0 ho clia lap
ghép nham boi thudng cho sai s6 vi tri ranh then.

Ta c6 so d6 lap ghép nhu hinh 4.8.
4.4/ DUNG SAI LAP GHEP THEN HOA.
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Trong thuc t€ khi can truyén mo6 men xodn 16n va yéu cau do chinh
xac dinh tam cao gitra truc va bac thi mdéi ghép then khong dap tng dugc
ma ta phai st dung moi ghép then hoa.

Moi ghép then hoa c6 nhiéu loai: then hoa dang

rang chit nhat, rang tam gidc, rang than khai, trong dé

phé bién nhat 13 then hoa riang chit nhat (hinh 4.9).

Hinh 4.9. Mat cét ngang ctia m6i ghép then hoa

Kich thuéc danh nghia cia md&i ghép then hoa rang chit nhat cho

trong bang 4-5:

Bdng 4-5: CAC THONG SO CUA MOI GHEP THEN HOA RANG CHUNHAT

Phuong 4n A

Phuongdn B

Phuong dan C

Kich thuge, Kich thudc Kich thuce Kich thudc
danh nghia cua p . danh nghia cua p )
P tinh todn o tinh todn
moi ghép moi ghép
ZxdxD dy | h | b ZxdxD d, | h | b
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~ 8 x 42 x 48 45 22 |8
CO NHE 8 X 46 X 54 50 |3 9
6% 23 % 26 245 109 |6 8 % 52 X 60 56 |3 10
6 % 26 x 30 280 |14 |6 8 X 56 X 65 61 3,5 10
6 x 28 x 32 30 |14 |7 8 X 62 %72 67 |4 12
8 x 32 % 36 34 |12 |6 8 X 72 x 82 71 |4 12
8 X 36 x 40 38 1,2 |7 10 x 82 x 92 87 |4 12
8 x 42 x 46 4 |12 |8 10 x 92 x 102 97 |4 14
8 X 46 x 50 48 12 |9 10x 102 x 112 107 |4 16
8 X 52 %58 55 2 10 10x 112 x 125 117 |55 18
8§ X 56 x62 59 2 10
8 X 62 x 68 65 2 12
10x 72 x 78 75 |2 12
10 x 82 x 88 85 |2 12
10X 92 x 98 95 2 14
10x102x 108 | 105 |2 16
10x112%x120 | 116 |3 18
CO TRUNG CO NANG
6x11x14 125 109 |3 10x 16 x 20 180 |14 |25
6x13x 16 145 109 |35 10 x 18 x 23 205 (1,9 |3
6% 16 %20 18,0 |14 |4 10 x21 %26 235 |19 |3
8x 18 %22 200 |14 |5 10 x 23 x 29 260 |24 |4
8 x 21 %25 230 |14 |5 10 x 28 x 35 315 |27 |4
8 x 23 x 28 255 |19 |6 10 x 32 x 40 36,0 |32 |5
8 X 26 x 32 29 22 |6 10 X 36 x 45 40,5 (3,7 |5
8 X 28 x 34 31 |22 |7 10x 42 x 52 740 142 |6
8 x 32 %38 35 22 |6 10 x 46 X 56 51,0 {40 |7
8 x 36 x42 39 122 |7 10 x 52 X 60 56,0 {30 |5
10 X 56 x 65 60,5 (3,5 |5
10 x 62 x 72 67 |40 |6
10 x 72 x 82 7140 |7
10 x 82 %92 87 |40 |6
10 X 92 x 102 97 |40 |7
10x102x115 |109 |55 |38
10x112x125 [119 |55 |9

Chu thich: 1. Kich thudc vat f = 0,3 — 0,5mm (tri s6 16n dung khi kich thuée 16n)
2. Khi dinh tam theo duong kinh trong, truc then hoa ché tao theo phuong
an AvaC
3. Khi dinh tdm theo duong kinh ngoai va mat bén, truc then hoa ch€ tao

theo phuong 4n B.

65




Gido trinh Do luong ky thudt

4.4.1. Dung sai lap ghép then hoa rang chir nhat.

a) Cdc phuong phdp dong tam cua moi ghép then hoa.
TCVN 2324-78 quy dinh trong moi ghép then hoa rang chit nhat ¢6 3
kich thudc chinh:
buong kinh ngoai D
Duong kinh trong d
Chiéu rong then b
Khi 1dp ghép dé dam bao do dong tam giita 2 chi tiét lap ghép (bac
va truc) nguoi ta thuc hién dong tam theo mat trong 3 kich thude D, d, b,
tuong tng cé 3 phuong phap dong tam (hinh 4.10) :
Dong tam theo dudng kinh ngoai D.
Pong tam theo duong kinh trong d.
DPong tam theo beé rong then b.

Hinh 4.10- Mt cit ngang dam bao do dong tam

Su lua chon phuong phdp dong tam nay hay phuong phdp dong tam
kia phu thudc vao yéu cau do chinh xdc dong tam, di€u kién lam viéc va
kha nang cong nghé ché tao.

+ Dong tam theo dudng kinh ngoai D la phuong phap dong tam kinh
t€ nhat va do d6 dugc sir dung rong rai boi vi c6 thé dé dang dat dugc do
chinh xéc cao & 6 truc then hoa theo D bing cach mai, con 16 ¢6 rianh then
hoa trong 6ng bao duoc thuc hién bang cach chuot.

+Dong tam theo duong kinh trong d dugc dung trong truong hop yéu
cau do chinh xdc déng tam dic biét cao cua cac chi ti€t hoac khi 16 cé
ranh then hoa trong ong bao khong thé gia cong duoc biang chudt do do
cting cao hoic do do déo cua vat liéu. Do chinh xdc dong tam theo d dugc
dam bao bang mai 16 then hoa ciing nhu truc then hoa. L6 then hoa theo
dudng kinh d duoc mai trén cdc may mai 16 phiic tap va dat tién, mai céac
duong kinh cua truc then hoa con 1a cac nguyén cong phiic tap hon.

+ Dong tam theo bé rong then b khong duogc sir dung pho bién, chi
dung khi céc chi tiét 1ap ghép o tai trong thay déi d4u, nghia 12 truc cling
vGi 6ng bao ¢6 lic thi quay theo chi€u nay, c¢6 lic lai quay theo chiéu
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khac (vi du: chuyén dong quay cla truc ciu sau xe 6 t0). Trong trudng
hop nay khong cho phép c6 khe hd 16n theo cac mat bén clia then va ranh
then.

b) Lap ghép then hoa dang rdang chit nhdt.

Dé dam bao chiic nang truyén mo men xoan 16n, lap ghép then hoa
thuc hién theo yéu t6 kich thudc bé rong then b. Lap con duoc thuc hién
theo 1 trong 3 yéu t6 kich thuéc D, d va b dé dam bao dong tam hai chi
tiét 1ap ghép. Nhu vay lap ghép then hoa dugc thuc hiénnhu sau:

+ Khi dong tam theo D thi 1dp ghép thuc hién theo D va b.

+ Khi dong tam theo d thi 1ap ghép thuc hién theo d
vab.

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

Tiéu chuan TCVN 2324-78 quy dinh day mién dung sai cta céc kich
thudc lap ghép theo bang 4-6 va 4-7:

Bing 4- 6. MIEN DUNG SAI CAC KICH THUGC
TRUC THEN HOA RANG CHUNHAT TCVN 2324 -78

CAip Sai 1éch co ban
CHINH XAC | d e f g h ] k | m | n
5 g5 i3

6 g6 | m6) | j6 n6
; £7 h7 | jo | k7

9 d8 e8 8 h8

10 (d9) | e9 f9 h9

d10 h10

Bdng 4-7. MIEN DUNG SAI CAC KICH THUGC
LO THEN HOA RANG CHUNHAT TCVN

Sai léch co ban
Cap chinh xac
D E F G H Jq

6 H6

7 H7

8 F8 HS

9 D9

10 D10 F10 J10
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Sai léch gi6i han ting véi cdc mién dung sai tra theo
TCVN 2245-99 (bang 1 va 2 phu luc 1), nhitng mién
dung sai déng khung la nhitng mién dugc uu tién st
dung.

Tuy theo phuong phap thuc hién dong tam hai chi tiét then hoa ma ta
chon cdc mién dung sai cho céc kich thuéc 1ap ghép. Su phoi hop céc
mién dung sai kich thuéc 16 va truc then hoa c¢6 thé tao thanh mot ddy cdc
ki€u lap thoa man chiic nang st dung ctia moi ghép then hoa (bang 8 <11
phu luc 2).
¢) Chon kiéu ldp tiéu chudn cho moéi ghép.

Trong thuc t&€ thiét k& ché tao ngudi ta thudng st dung mot so ki€u
lap uu tién cho moi ghép then hoa nhu sau:
Truong hgp bac then hoa c6 dinh trén truc:

+ Khi thyc hién déng tam theo D ¢ thé chon kiéu 14p: DH—Z va b{V—E; .
JS JS
. . N A LR I HT ., D9
+ Khi thuc hién dong tam theo d c6 thé chon kiéu lap: d—6 va b_—7 .
8 JS
Trudng hop bac then hoa di truyén doc truc:
+ Khi thyc hién déng tam theo D ¢6 thé chon kiéu 14p: DI;—; va b}f—j.
. ‘A N R LR S22 H7 ., F10
+ Khi thyc hién dong tam theo d c6 thé chon kiéu lap: dF va bﬁ .
Can nhé rang trong trudng hop can thi€t néu nhu cdc kiéu lap trén
khong déap ung dugc cdc tiéu chuan cu thé cia maoi ghép thi cho phép lua
chon kiéu lap tiéu chuin khac (TCVN 2324-78).

4.4.2. Ghi ky hiéu lap ghép then hoa trén ban vé.
Lap ghép then hoa duoc ghi ky hiéu giong nhu cdc lap ghép bé mat

tron khdc néu trén ban v& ¢6 mat cit ngang clia moi ghép. Trong trudng
hop khong thé hién mat cdt ngang thi ghi ky hiéu nhu sau:
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Hinh 4.11 Hinh 4.12

Vidyu: d-83657 40812 7110
7 A o

Theo ky hiéu lan lugt 1a : Thuc hién dong tam theo bé mat kich thuée

d; so rang then hoa z = 8; 1ap ghép theo yéu t6 dong tam d 1a (])36%; bé

mat khong thuc hién dong tam D c¢6 kich thudc danh nghia 1a 40 mm,
mién dung sai kich thuéc D ctia bac then hoa 1a H12, mién dung sai kich
F10

thudc D cta truc 12 al 1, kiéu lip theo bé mat bén b 1 7F .
Tu ky hiéu 1dp ghép trén ta c6 thé ghi ky hiéu trén ban vé chi tiét nhu
sau:
+ Trén ban vé bac then hoa: d - 8.36H7.40H12.7F10

+ Trén ban vé truc then hoa: d - 8.36f7.40a11.7f9

Bai tdp:

Cho moi ghép then hoa gitta banh rang véi truc c6 kich thudc danh
nghia la: 8 X 36 x 42. (z X d x D). Banh rang c6 dinh trén truc va thuc
hién dong tam theo bé mat kich thudge D.

Yéu cdu:

- Chon kiéu lap tiéu chuan cho méi ghép r6i ghi ki hiéu trén ban vé

- Tra céc sai léch gi6i han ctia kich thudc va bi€u dién so d6 phan bo
mién dung sai cta lap ghép.

Giai:

- Dua vao cac kich thuée z x d x D, theo bang 7 (phu luc 2) ta tra
duoc kich thuéc dang nghia ctia b: by = 7mm. Nhu vay ta c¢6: dy = 36mm
; Dy =42mm ; by = 7mm.

- V6i diéu kién da cho: banh rang c6 dinh trén truc, thuc hién dong
tam theo D ta chon kiéu lap nhu sau:

+ Kiéu lap theo yéu t6 dong tam D: ¢42H—2

+ Kiéu lap theo bé mit bén b: 7—F78
Js
- Ki hiéu sai léch va kich thuéc duoc ghi trén ban vé, ¢ thé theo 2
phuong an nhu hinh 4.11 va hinh 4.12.

- Sai 1éch gidi han cac kich thudce tra theo bang 1 va 2 phu luc 1.

04217 {ES = +25,um} TE8 {ES = +35,um}
EI =0um El =13um
. es =+8um . es =+7,5m
42
042156 {ei = —S,Um} 7is7 {ei = —7,5,um}
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- So d6 phan bé mién dung sai cta cac lap ghép dugc biéu dién trén
hinh 4.13.

Hm nm
(] (] +35
+25 8
H7 +3
+8 +7,5
~ -8 -7,9
M 0
) 3
hinh 4.13

4.5/ DUNG SAI TRUYEN PONH BANH RANG.

Dung sai truyén dong béanh rang tru dugc quy dinh theo TCVN 1067-
84. Tiéu chudn nay 4p dung cho cdc bo truyén banh ring tru than khai an
khép ngoai va trong, c6 rang thing, rang nghiéng va riang chit V. Duong
kinh vong chia ctia rang dén 6300mm, chi€u rong vanh rang hoac nitra
chiéu rong vanh rang dén 1250mm, mo dun rang tir 1 +55mm.

4.5.1. Cac thong so kich thuée co ban caa truyén dong banh rang

0z
‘ o
\)
s @ R AR
\
R
Po ‘ O
o oy
P TN
RS
© Ty
0,

m — mo dun cla rang

z—s0 rang cua banh rang

o - géc an khép cla truyén dong

B - géc nghiéng ctia hudng rang

p—Dbudc raing b — chiéu rong banh rang
p, — budc rang trén vong co ban

d - duong kinh vong chia cua banh rang
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d; - duong kinh vong chan rang
d, - duong kinh vong dinh rang
d, - duong kinh vong co ban

h — chiéu cao clia rang

b — chiéu rong banh rang

w — khoang phép tuyén chung

a —khoang cach tam 2 banh rang
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Hinh 4.14. Céc thong s6 kich thudc co ban cua truyén dong banh
rang

4.5.2. Cac yéu cau ky thuat cua truyén dong banh rang.

Tuy theo yéu céu chiic nang sut dung cta truyén dong banh rang ma
chiing c6 cac yéu cau khac nhau:

Yéu cau “muc chinh xdc dong hoc” 1a yéu cau su
phdi hop chinh xdc vé géc quay cua banh dan va banh bi
dan cua truyén dong. Yéu ciu nay dé ra d6i véi truyén
dong cua banh rang ctia xich dong hoc chinh xac cta
dung cu do, xich phan do cua mdy gia cong banh rang,
xich cit ren clia may tién ren v.v...bdnh rang trong truyén
dong nay thuong c6 moé dun nho, chiéu dai rang khong
16n, lam vié véi tai trong nho.

Yéu cau “muc lam viéc ém” nghia la banh rang
phai c6 toc do quay 6n dinh, khong c6 su thay déi tic
thoi vé van toc gay va dap va o6n. Yéu ciu nay dé ra doi
v6i nhiing truyén dong trong hop téc do cua dong co may
bay, 0 t0, tua bin ... Banh rang trong truyén dong thudng
¢6 mo dun trung binh, chiéu dai rang 16n, toc do vong
ctia banh riang c6 thé dat t6i (120 + 150)m/s, cong suat
truyén dong téi 40.000 kW.

Yéu cau vé “miic ti€p xtic mit rang” 16n dic biét 1a
ti€p xtc theo chiéu dai. Mic ti€p xic mat rang dam bao
do bén cua rang khi truyén mo men xoo0an 16n. Vi du
truyén dong banh rang trong mdy can thép, trong can
truc, cdu truc ... Banh rang trong truyén dong thudng c6
mo dun 16n va chiéu dai rang 16n.

Yéu cau “do hé mat bén” gitta cdc mat rang phia
khong lam viéc cua cap rang an khép (muc khe hd canh
rang), hinh 4.14. Bét ky b truyén banh rang nao cling
yéu ciu do hd mit bén dé tao diéu kién boi tron banh
rang, boi thuong cho sai s6 gidn nd nhiét,sai s6 do gia
cong va lap rap, tranh hién tuong ket rang.
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Hinh 4.14. Miic chinh xac khe h& canh rang

Nhu vay d6i véi bat ky truyén dong banh rang nao ciing doi hoi ca 4
yéu cau trén, nhung tuy theo chitc nang sit dung ma yéu cau nao la chu
yéu. Tat nhién yéu ciu chu yéu ay phai ¢ muc chinh xac cao hon cac yéu
cau khdc. Vi du: truyén dong banh rang trong hop téc do thi yéu ciu chi
yéu la “mic lam viéc ém” va né phai & cap chinh xac cao hon yéu cau
“muc chinh xdc dong hoc” va “muc ti€p xic mat rang”.
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4.5.3. Panh gia mic chinh xac cua truyén dong banh rang.

Dé ddnh gia mic chinh xdc va khe hd canh ring cua banh rang va bo

truyén ngudi ta dung céc chi tiéu sau:

+ Sai s6 dong hoc cua banh rang F,,

+ Sai s0 tich lu§ budc rang cua banh rang F,

+ Do ddo huéng tam clia vanh rang F,,

+ Do dao dong khoang phap tuyén chung F,

+ Do dao dong khoang céach truc do tng véi mot vong quay cla
banh rang

F,

+ Sai s0 dong hoc cuc bo cua banh rang F

+ Sai 1éch budc an khdp £,

+ Sai léch bude rang f,,,

+ Sai s0 profin rang f;,

+ Vét tiép xiic téng

+ Sai s6 tong cha dudng tiép xic F,,

+ Sai s0 huéng rangFg,

+ DBo khong song song cua cic duong truc va do xién cua cac
dudng truc {f}

for

+ Luong dich chuyén profin goc Ey

Khai niém céc chi tiéu trén duoc chi dan trong bang 4.8.

Trong thiét k& ché tao banh rang dé chon bo thong sd danh gia miic
chinh x4dc nguoi ta dua vao cap chinh xéc cta truyén dong, dong thoi dua
vao diéu kién san xuat va ki€ém tra ¢ tiimg co s san xuat. Chon bo thong
s6 can két hop sao cho kiém tra don gian nhat, s6 dung cu it nhat. Chon
bo thong s6 kiém tra banh rang c6 thé dua vao bang 4.9.

4.5.4.Tiéu chuan dung sai, cap chinh xac cua truyén dong banh rang
a) Cdp chinh xdc ché tao banh rdng.

Theo tiéu chudn TCVN 1067-84, cap chinh x4c ché tao banh rang
dugc quy dinh 12 cdp ki hiéu la 1, 2, ..., 12. Cip chinh xac giam dan tir 1
dén 12.

O mbi cép chinh xdc tiéu chuin quy dinh gid tri dung sai va sai léch
gi6i han cho cac thong so6 danh gia muc chinh xac.

Viéc chon cap chinh xdc cla truyén dong banh rang khi thiét k& phai
dua vao diéu kién 1am viéc cu thé cha truyén dong, chang han téc do vong
quay, cong sudt truyen ... Trong san xuat co khi thudng st dung cap chinh
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xac 6, 7, 8, 9. Ngoai ra khi thi€t k& ch€ tao banh rang viéc chon cap chinh
xdc c6 thé dua theo kinh nghiém.

b) Dang doi tiép mdt rang va dung sai do ho bén: T,

Tuy theo yéu ciu vé€ gid tri do hd mat bén nhd nhat, j, . ma tiéu
chuin quy dinh 6 dang do6i ti€p, ky hiéu 1a H, E, D, C, B, A, theo TCVN
1067- 84. Dang H c¢6 gia tri d0 hé mat bén nho nhat (j,.., = 0) va do ho
tang dan tir H dén A.

nmin

J, nmin

Jrnin

Hinh 4.15

Trong diéu kién lam viéc binh thuong thi st dung dang doi ti€p B, dang
ndy ciing dugc ding phd bién trong ché tao co khi.

Tiéu chuin ciing quy dinh 8 mién dung sai ctia d0 hd mat bén, ki
hiéulah, d, c, b, a, X, y, z. Trong thiét k& c6 thé sir dung dang doi ti€p va
mién dung sai tuong tng, vi du dang doi ti€p B, mién dung sai b. Nhung
ciing c6 thé st dung khong tuong ting, vi du dang doi tiép 1a B con mién
dung sai la a.

Khi dénh gia “muc khe hd canh rang” nguoi ta c6 thé ki€ém tra truc
ti€p gia tri Ao hd mat bén nho nhat j, ;..
¢) Ghi ky hiéu cdp chinh xdc va dang doi tiép mdt rdng.

Trén ban ve thiét k&, ch€ tao banh rang thi cap chinh xac va dang doi
ti€p duogc ghi ki hiéu nhu sau, vi du:

7- 8- 8B.TCVN1067- 84

Tur trdi sang phai lan luot ky hiéu la:

7 - cap chinh xac ciia muc chinh xac dong hoc

8 - cdp chinh xac ctia muc lam viéc ém

8 - cdp chinh xdc clia muc ti€p xic mat rang

B - dang d06i ti€p mat rang va dung sai do hé mat bén tuong tng 1a b

74



Gido trinh Do luong ky thudt

Bdng 4.8. CAC CHI TIEU PANH GIA MUC CHINH XAC TRUYEN PONG
BANH RANG.

Chi tiéu danh gia

Ky
hiéu

Dinh nghia

Sai s6 dong hoc cuia banh rang

A¢

21

Sai s6 16n nhat cta goc
quay banh rang trong gigi
han mot vong quay khi
n6 an khép véi banh mau
chinh xéc.

Sai s0 tich luy budc rang cua banh rang

Sai léch am
16n nhat

Sai léch duong
16n nhat

F kpr max

F kpr max

3
Vi tri thuc

pkr

Sai sO 16n nhét vé vi tri
tuong quan cua hai profin
rang cung tén bat ky do
theo vong tron dong tam
v6i tam quay banh rang
va di qua gitra chiéu cao
rang.

T

Do dao dong 16n nhat cua
khoang cach tir day cung
cO dinh trén rang (hoac
ranh rang) dén tam quay
banh rang.

VWI

Hiéu phdp tuyén chung

16n nhat va nhdé nhat do

trén cing mot banh rang:
Frw = Wi Woin
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Chi tieu ddnh gid Ky Pinh nghia
hiéu §
Do dao dong khoang cach truc do ting v4i mot vong
quay cua banh rang
Hiéu khoang céch truc do
B I6n nhat va nho nhit
ir trong mot vong quay cua
banh rang
Aa B 1 budc rang
ﬁ\l\
LL_ \—w ¢
21
Sai s6 dong hoc cuc bd cuia banh rang
< i Hiéu 16n nhat gitta sai s6
£ . .
2 dong hoc cuc bo 16n nhat
K f,' | va nho nhat ké sit nhau
®© N
z L trong mot vong quay
g banh rang
3 1 vong quay cta banh rang
;,a; 1
Sai léch cua budce an khép
Hiéu giita budc an khép
fy | thuc va budc an khdp
danh nghia: f, = P,,-P,
Hié¢u gitta hai budc vong
bat ky do trén cung mot
f duong tron cua béanh

ptr

rang:
f

ptr

= Ptl 'P12
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Chi tieu danh gid

hi¢u

binh nghia

Sai s6 profin rang

Gidi han phan lam vi
ctia profin rang

T

Khoang cach phap tuyén
gifta hai profin rang ly
thuyét bao 1dy profin
rang thuc, trong giGi han
phan lam viéc cta profin
rang.

Vét tiép xiic téng
B

hm
hy

Phan bé mat bén cua rang

trén do c6 vét tiép xic

clia n6 v6i rang ctia banh

rang an khép. Vét tiép

xtc dugc danh gia theo

hai chiéu:

- Theo chiéu cao rang

h,/h,.100%

- Theo chiéu dai rang
(a-c)/B.100%

Sai s6 téng cuia dudng tiép xtc

Gid6i han phan lam viéc
cta profin rang

T

Khoang cach phép tuyén
gilta hai duong ti€p xuc
danh nghia bao lay dudng
ti€p xtc thuc

Khoang cach giita hai
huéng rang 1y thuyét nam
trén mat tru di qua gifta
chiéu cao rang va bao lay
huéng rang thuc.
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Chi tieu danh gid

Ky
hi¢u

binh nghia

Do khong song song cua cac dudng truc

Do xién cua cac duong truc

i

fxr

f, - do khong song cua
hinh chiéu cac duong tam
quay cta banh rang trén
mat phang 1y thuyét
chung ctia ching (do trén
chiéu dai bang chiéu rong
banh rang)

f,, - Do khong song song
cta hinh chi€u cac duong
tam quay cua banh rang
trén mat phiang vuong
géc v6i mat phang 1y
thuyét chung cta ching.

Luong dich chuyén ctia profin

Ens

Vi tri danh nghia

ctia profin goc

Luong dich chuyén clia
profin géc so Vv6i vi tri
danh nghia cta né
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Bdng 4.9: BO THONG SO DANH GIA MUC CHINH XAC CUA BANH RANG

TRU
S6 bo Thong s dénh gid, ki hiéu  |Dung sai, ki hicu| P Ch;‘: IXéC ki
Muic chinh xéc dong hoc
1 F, F, 3-8
2 F,.F, F,.F, 3-6
3 F, F, 7-8
4 F _,F,, F.,F, 3-8
5 E,.F, F,F, 3-8
6 F,.F,, F,.F, 5-8
7 F,.F, F,.F, 5-8
8 F, F, 9-12
9 F, F, 7-8
Miic lam viéc ém (véi €f < 1,25)
1 f, f 3-8
2 Fovrs I Jonr Sy 3-8
3 Sovrs Fon Sons S 3-8
4 fa f 5-8
Miic tiép xuc rang trong truyén dong
1 Vét tiép xic téng - 3-11
2 Fy, Fy 3-12
3 F,, F, 3-12

€P- hé so trung khdp doc danh nghia
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8.
9.

CAU HOI ON TAP

1. TIEU CHUAN PA QUY PINH DUNG SAI CHO

NHUNG YEU TO KiCH THUGC NAO CUA
REN VIT VA PAI OC TRONG LAP GHEP REN.

. Thé nao 1a dudng kinh trung binh biéu ki€n, néu cong thic tinh né vdi

ren vit va dai oc.

. Tiéu chudn quy dinh c6 may cip chinh x4c ché tao 6 lan, ky hiéu ching

nhu thé nao.

. Néu phuong phép chon ki€u lap tiéu chuin cho lap ghép 6 lan véi truc

va v6i 16 than hop.

. Néu cdc mién dung sai tiéu chuén duogc quy dinh d6i véi kich thudc

chiéu rong b cua then, ranh truc va ranh bac.

. Ttr cdc mién dung sai tiéu chuin hay chon mot kiéu lap cho méi ghép

then khi bac ¢6 dinh trén truc.

. C6 may phuong phép thuc hién dong tam hai chi tiét then hoa va cho

biét vu nhuoc di€ém cua timg phuong phép, tuong ting véi cac phuong
phap dé thi 1dp ghép dugc thuc hién theo yéu t6 kich thudc nao.
Trinh bay cdch ghi ky hiéu 1dp ghép then hoa trén ban vé.

Néu céc yéu cau ki thuat déi véi truyén dong banh rang, mot truyén

dong banh rang bat ky thi can c¢6 nhitng yéu cau nao?

10. Tiéu chuian TCVN 1067-84 quy dinh may cap chinh x4c ché tao banh

1.

rang néu phuong phap chon cap chinh xac cho truyén dong banh rang
khi thiét ké.

BAI TAP

Cho lap ghép ren M 20 X 2 - 6H/6e

- Gidi thich ky hiéu lap ghép.
- Tra sai léch gi6i han va dung sai kich thuéc ren.
- Gia str sau khi gia cong mot ren vit nguoi ta do dugc cac thong so sau:

Puong kinh trung binh cta ren vit: d2th = 18,516 mm

o AZ phai = 40 AL trai = -20
Sai s& budc ren vit: 2
Sai s6 tich iy bude: A = 0,02 mm

Hoi ren vit c¢6 dat yéu cau khong?

80



Gido trinh Do luong ky thudt

2. Cho mai ghép 6 lan l1am viéc trong diéu kién: truc ding yén, than hop

quay, tai trong tidc dung lén 6 12 tai trong huéng tam c6 dinh phuong, 6
lan ¢6 s0 hiéu 1a 317, cdp chinh xac 0.

- Chon mién dung sai kich thudc truc va than hop lap vdi 6.

- Xéc dinh tri so sai 1éch giGi han cta céc kich thudc 1ap ghép.

3. Cho mdi ghép then bang gitta banh rang vdi truc d€ truyén mo men
xoan. Banh rang (bac) c6 dinh trén truc va can thdo lap khi thay thé.
Kich thuéc chiéu rong ctia then 1a: b = 14 mm
- Chon kiéu 1ap cho m6i ghép then véi ranh truc va ranh bac.

- Xéc dinh tri s6 sai léch gigi han cta cdc kich thudc tham gia 1ap ghép
va biéu dién so d6 phan b mién dung sai cua lap ghép.

4. Cho mai ghép then hoa giita banh rang véi truc c6 kich thuéc danh
nghia l1a 8 X 42 x 48 (z x d x D), banh rang céan di trugt dé dang trén
truc va thuc hién dong tam theo bé mat kich thuéc D
- Chon kiéu lap tiéu chuin cho m6i ghép réi ghi ky hiéu trén ban vé lap
va ban v€ chi tiét.

- Tra sai léch gidi han cha céc kich thuéc 1ap ghép va biéu dién so do
phan bé mién dung sai cua lap ghép.
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CHUONG V: CHUOI KICH THUGC

1/ Muc Dich:

- Cung cép khdi niém vé chudi kich thudc va cdc phuong phap giai
chudi kich thudc.
2/ Yéu cau:

- Nam duoc cdc khdi niém co ban vé chudi kich thudc va giadi duoc

céc bai toan vé chudi kich thuéc don gian.
5.1/ CAC KHAI NIEM CO BAN.
5.1.1. Chuoi kich thudc.

a) Pinh nghid chuoi kich thudc.
Chubi kich thude 1a mot vong khép kin do cac kich thudc cia mot
hoac mot s6 chi ti€t noi ti€p nhau tao thanh.
Nhu vay dé hinh thanh chudi kich thuéc phai c6 hai diéu kién:
+ Cac kich thudc noi ti€p nhau
+ C4c kich thudce tao thanh mot vong kin

Dua theo dinh nghia trén ta dua ra 3 vi du chudi kich thudc nhu hinh
5.1:

A; A, 4 7 4/4

Hinh 5.1

b) Phan loai chuoi kich thudc.
C6 nhiéu loai chudi kich thude, trong k§ thuat ngudi ta phan ching
thanh 2 loai:

+ Chudi kich thudc chi tiét: cdc kich thudc trong chudi ndm trén
cung mot chi tiét (hinh 5.1a va 5.1c).
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+ Chudi kich thuéc lap ghép: cédc kich thuéc trong chudi 1a kich
thuéc ctia nhiéu chi tiét khdac nhau 1ap ghép véi nhau tao thanh mot bo
phan mdy hoac may (hinh 5.1b).

Vé mit hinh hoc ngudi ta c6 thé phan loai chudi nhu sau:

+ Chubi dudng thang: cdc kich thudc cta chudi song song véi nhau
trong cling mot mat phang hodc trong nhitng mat phing song song véi
nhau (hinh 5.1a va 5.1b).

+ Chubi mat phang: cdc kich thudc cha chudi nim trong cling mot
mat phiang hodc trong nhitng mat phiang song song v6i nhau nhu chiing
khong song song véi nhau.

+ Chudi khong gian: cdc kich thudc cta chudi nam trong cdc mat
phang khéc nhau bat ky.

5.1.2. Khau.

Mabi kich thudc trong chudi kich thude goi 1a mot khau.
Dua vao dac tinh cac khau ta chia ra hai loai:
a) Khdu thanh phan: ky hiéu la A,

La khau ma kich thudc ctia n6é do qua trinh gia cong quyét dinh va
khong phu thuoc 1an nhau.

b) Khdu khép kin: ky hiéu A 5

La khau ma kich thudc cua né hoan toan dugc xac dinh bodi kich
thuGe cac khau thanh phan, vay né phu thuoc vao kich thudc cia cac khau
thanh phan. Trong mot chudi kich thude chi ¢6 mot khau khép kin.

Vi du: Chubi hinh 5.1b thi cac khau A, A,, A;, A, 1a cdc khau thanh
phan vi ching doc 1ap véi nhau , con khe hd A 1a khau khép kin vi n6
dugc hinh thanh sau khi 1ap céc chi tiét ¢6 kich thude A, A,, A;, A, thanh
mot bo phan mdy va n6 hoan toan phu thudc vao cac kich thuéc nay. Nhu
vay trong chubi kich thudc 1ap cdc chi tiét tham gia vao chudi déu 1a khau
thanh phan.

Trong chudi kich thudc chi tiét, muon phan biét khau thanh phan va
khau khép kin phai biét trinh tu gia cong cac kich thudc trong chudi chi
tiét 4y, chang han & vi du 5.1b gia cong theo trinh tu A,, A, thi A; hinh
thanh va hoan toan x4c dinh phu thudc vao A, A, nén A, la khau khép
kin.

* Trong cac khau thanh phan con chia ra:

+ Khau thanh phan tang (khau tang): 1a khau ma khi ta tang hoac
giam kich thudc cua n6 thi kich thuée ctia khau khép kin ciing tang hoac
giam theo.

+ Khau thanh phan giam (khau giam): La khau ma khi ta tang hoac
giam kich thudc clia né thi ngugc lai kich thuée ctia né lai giam hoac
tang.
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Vi du: Chudi hinh 5.1b v6i A, 1a khau khép kin thi A, 1a khau tang
con A,, A;, A, lakhau giam.

5.2/ GIAI CHUOI KICH THUGC.
Giai chubi kich thudc 1a giai 2 bai todn sau day:
5.2.1. Bai toan thuan.

Cho biét kich thuéc sai léch giéi han va dung sai cac khau thanh
phan (A)) tim kich thudc sai 1éch gidi han va dung sai ctia khau khép kin
(Ax).

5.2.2. Bai toan nghich.

Vi kich thuée sai 1éch gidi han va dung sai da cho ctia khau khép
kin Ay, can xac dinh sai léch giGi han va dung sai giita cac khau thanh
phan va cac khau khép kin.

Pé thuan tién cho viéc gidi chudi ngudi ta thudng so dé hoa cac
chudi (trong pham vi bai hoc chi gii cic chudi dudng thing). Cic chubi
trén hinh 5.1 a, b, ¢ dugc so d6 hod thanh céac chudi trén hinh 5.2 a, b, c.

A, | A A A ALY
I g T
A A,
a) b) c)
Hinh 5.2

Tir so d6 chudi trén ta xac 1ap cong thic quan hé kich thude nhu sau:
Chubi 1: hinh 5.2a VGi Ay = Ajtaco Ax = A; = A- A,
Chudi 2: hinh 5.2b VGi Ay = Astacd A = As = A- A- Ay- A,
Trudng hop téng quat trong mot chudi ¢6 n khau thanh phén, néu ta
danh s6 thi tu tr 1 dén m la cac khau tang thi m +1 d&€n m la cac khau
giam (v6i m < n), nhu vay ta cé cong thic:

Ay = iA,. - Y4 (1)

i=m+1
Trén co s6 phuong trinh co ban cua chudi kich thuée (1) xac lap
cong thic quan hé vé sai l1éch giéi han va dung sai gitta cdc khau thanh
phan va khau khép kin dé giai chuéi kich thuc duong thang.
TI\I (1) ta Cé: AZmaX = iAimax - iAimin (2)
i=1

i=m+l1

Azmin = Zm:Aimin - iAimax (3)
i=1

i=m+1
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Tu (1), (2), (3) ta co:
Ts=()-(3)= 3T+ Y1=>7,

i=m+l1

ESy=(2)-(1)= iESi Y

i=m+l1

Elp = (3) - (1) = ZEI - Yes,

i=m+1
Trong doé: ES, va EI 1a sai léch trén va sai léch dudi khau tang,es, va
ei, 1a sai 1éch trén va sai 1éch dudi khau giam.
Dua vao cac cong thic trén ta s€ giai bai toan 1 va bai toan 2 don
gian (theo phuong phdp déi 1an chiic nang hoan toan).

* Bai toan ap dung:
Bai toan 1:

Cho chi ti€t nhu hinh 5.3 véi céac kich thude:

A4 A3 AZ
A
Hinh 5.3
A, =60 fgilz A, = SOtg’,i A,=8"

Hay tinh kich thudc, sai 1éch giGi han va dung sai cua khau A,, biét
trinh tu cong nghé gia cong chi tiét la A,; Ay A,.
Giai:
- Phan tich c4c khau:
Ay = A,: khau khép kin
A,: khau tang
A,: khau giam
A;: khau giam
- Ap dung cong thic (1),(2),(3) ta co:
Kich thuéc danh nghia ctia khau khép kin:
Ay = A;- (AFAS)
=60-(50+8)=20 mm.
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Dung sai cua khau khép kin:
Te= 37,=03+02+0,1 =0,6 mm.
Sai 1éch gidi hanl_lcﬁa khau khép kin:
ESy = Y ES,- Yei=+0,1-(-01+0)=02mm
=

i=m+1

Els = 36~ 3o =-02-(+0.1+0.1)=-04mm
i=1

i=m+1
Vay Ay = A, =271

Bai todn 2:

Trong bai todn nghich, v6i chudi ¢6 n khau thanh phan thi bai todn
c6 n 4n s6, néu dua vao cong thic (1),(2),(3) ta khong thé tinh duoc dung
sai ctia n khau thanh phan (n 4n s6).

Mu6n tinh dugc ta phai dua vao gia thiét dé khir di ( n-1) 4n s6— gia
thiét cdc khau thanh phan dugc ché tao & cing mot cap chinh xéc, bang
tinh toén ta c6 thé x4c dinh theo bang tiéu chuén sai léch gi6i han va dung
sai cho (n-1) khau thanh phan. Tinh sai 1éch giéi han va dung sai cho mot
khau thanh phan con lai.

Vi du: Cho chudi kich thuéc nhu hinh vé 5.4

Hinh 5.4

Biét Ay =17

A, =101"%ed

A2 = 50+0’16

Ay =As=5
Xac dinh kich thuéc danh nghia, sai léch gigi han va dung sai cla

khau A,
Giai:
Nhan xét: A, A,: la khau tang
A, As, Ay la khau giam
Ap dung cong thuce (1),(2),(3) ta co:
Kich thuéc danh nghia cua A,
Ay =A+A,- Aj- Ay - A
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A=A+ A - Ay- A- A
A,=101+50-5-5-1=140
Sai léch trén cia A;:es, =0-0-0=0
Sai léch du6i ctia A,
ei, =+ 0,22 + 0,16 —[2x(-0,075)]- 0,75 = - 0,22mm.
VEAly A4 = 140 -0,22
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CAU HOI ON TAP

1. THE NAO LA CHUOI KICH THUGC, CHO VI

DU MINH HOA.

2. Thé nao la khau thanh phén tang, khau thanh phan giam cta chudi kich
thuéce, cho vi du minh hoa.

BAI TAP
1. Cho chudi kich thuéc nhu hinh vé sau:

Hay giai chudi kich thudc dé xac dinh sai léch, dung sai kich thudc A2.
Biét: Trinh tu cong nghé gia cong la: A1, A2
Véi Al =100-0,1; A3 = 45"

2. Cho chudi kich thuéc nhu hinh vé sau:

Hay giai chudi kich thudc dé xac dinh sai léch, dung sai kich thuéc A,.
Biét: Trinh tu cong nghé gia cong chi ti€t la: A, A,
V6i A, =120,5; Ay = 40",
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PHAN THU HAI:
PO LUONG KY THUAT

CHUONG 6: CO SO PO LUONG KY THUAT

1/ Muc Dich:

- Cung cép nhiing kién thic co ban vé do luong.
2/ Yéu cau:

- Hiéu vi trf va tim quan trong ctia cong cu do ludng.
- Hiéu c4ch phan loai dung cu do va phuong phép do.

6.1/ KHAI NIEM VE PO LUONG KY THUAT.
6.1.1. Vi tri cua cong tac do luong va kiém tra

Trong qud trinh ché tao va lap rap cdc chi ti€t mdy, can do dé kiém
tra va d4anh gia chat luong k§ thuat ctia san pham. N6i céch khdc do ludng
12 cong cu dé ki€ém sodt, kiém tra chét luong san phiam, vi vay do luong 1a
khau quan trong khong thé thi€u dugc trong qua trinh san xuat.

Cung véi yéu ciu va su phat trién khong ngling clia san xuat, do
luong k¥ thuat cling cé nhitng budc ti€én manh mé, do chinh xac do ludong
dat duoc ngay cang cao.

+ Cu6i th€ ky 19 ¢6 calip tiéu chuén, calip gi6i han.

+ Nam 1850 c6 thuée cap.

+ Nam 1867 c6 panme.

+ Nam 1896 c6 can mau.

+ Nam 1907 c6 minlimet do t61 0,001 mm.

+ Nam 1921 - 1925 c6 may do dung khi nén.

+ Nam 1930 c6 cdc may do dung dién.

+ Ngay nay c6 ciac may do quang hoc, may do dién tir hién dai c6 thé
do dugc nhiing khoang cach nho téi 4-5 phan triéu mm.

6.1.2. Don vi do.

Do luong 1a viéc xac dinh do 16n ctia doi tugng do, do la viéc thiét
lap quan hé giita dai luong can do v6i mot dai luong c6 cung tinh chat vat
ly dugc dung lam don vi do thong qua cac dung cu do va cac phuong phap
do khéc nhau.

Don vi do 12 yéu t6 chuidn muc dung dé€ so sanh, do 16n cuia don vi do
can dugc quy dinh thong nhat méi dam bao viéc thong nhét trong giao
dich mua bén, ché tao san pham dé thay th¢, lap 1an. ..
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Cac don vi do co ban va don vi do dan xuat hop thanh hé thong don
vi dugc quy dinh trong bang don vi do hop phap ctia nha nudc dua trén
quy dinh cua hé théng do luong thé giGi SI.
a. Don vi do chiéu dai.
Don vi do chiéu dai co ban 1a “mét”, don vi dan xuat thuong ding la
mm va [licro mét:
Imét = 1000mm

Imm = 1000um
Ngoai ra c6 thé dung don vi “inhso™:
1'=25,4mm

b. Don vi do goc.
an Vi do co bén lé “d(,:)”, k}’] hiéu la (1322

1° = vang tron
360

1° = 60 phit = 60

1 =60 giay = 60"
6.2/ DUNG CU PO VA PHUONG PHAP PO.
6.2.1. Dung cu do.

Dung cu do c6 thé chia thanh 2 nhém chinh:

Nhém méu do va nhém thiét bi do.
a. Nhom mau do:

La nhing vat thé dugc ché tao theo boi s6 hoidc udc s6 ctia don vi do
gbm: géc mau, can mau, ke...
b. Nhom thiét bi do:

Bao goém cac dung cu do : thudc cap, panme...va cic may do nhu: 6p
ti mét, may do dung khi nén, mdy do bang dién...

6.2.2. Phuong phap do.

Phuong phdp do 1a céch do, thu thuat dé xéac dinh thong s6 can do.
Tuy thuoc vao co s& dé phan loai phuong phdp do ma ta ¢6 cdc phuong
phép do khéc nhau.

a. Dua vao quan hé giita dau do vdéi chi tiét do

Chia ra phuong phap do ti€p xic va phuong phap do khong tiép xuc:

- Phuong phap do ti€p xuc:

La phuong phdp do gitta diu do va bé mat chi tiét do ton tai mot ap
luc goi 1a 4p luc do, ap luc nay lam cho vi tri do 6n dinh, vi thé két qua
do ti€p xtc rrat 6n dinh. Tuy nhién do c6 dp luc do ma khi do tiép xic
khong tranh khoi sai s6 do cac bién dang c6 lién quan dén ap luc do gay
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ra, dac biét 1a khi do cdc chi tiét bang vat liéu mém dé bién dang hoac céc
hé do kém cung viing.

- Phuong phap do khong ti€p xic:

La phuong phéap do khong c6 ap luc do giita yéu t6 do va bé mat chi
ti€t do nhu khi ta do bang mdy quang hoc, vi khong c6 dp luc do nén khi
do bé mat chi tiét khong bi bién dang hoac bi cao xudc...phuong phap
nay thich hop c6i cdc chi ti€t nhd, mém, mong, dé bién dang, cic san
pham khong cho phép c6 vét xudc.

b. Dua vao quan hé giita cdc gid tri chi thi trén dung cu do va gid tri
cuia dai luong do

Chia ra phuong phap do tuyét doi va phuong phap do twong doi
(phuong phép do so sanh).

- Phuong phap do tuyét doi:

Toan bo gia tri can do dugc chi thi trén dung cu do, phuong phap do
nay don gian, it nhAm 1an nhung hanh trinh do dai nén do chinh xac kém.

- Phuong phap do tuong doi (phuong phap do so sanh):

Gia tri chi thi trén dung cu do chi cho ta sai léch gitra gia tri do va
gid tri chuin dung khi chinh “O” cho dung cu do. Két qua do phai la téng
clia gid tri chudn va gi4 tri chi thi:

Q=0Q,+A,

Trong do: Q,: kich thudc cua mau chinh “0”

Q: kich thudc can xac dinh (két qua do)
A, : 1a gia tri chi thi ciia dung cu.

Do chinh x4c ctia phép do so sanh phu thuoc chu yéu vao do chinh
Xx4c clia mau va qua trinh chinh “0”.
¢. Dua vao quan hé giita dai luong can do va dai luong duoc do

Chia ra phuong phap do truc tiép va phuong phap do gian ti€p

- Phuong phap do truc tiép:

La phuong phédp do thang vao kich thudc can do, tri
s6 do doc truc ti€p trén phan chi thi cua dung cu do, vi
du nhu khi ta do dudng kinh bang thudc cap va panme...

- Phuong phap do gian tiép:

0 phuong phap nay khong do chinh kich thudc can do ma thong qua
viec do mot dai luong khac dé x4c dinh tinh todn kich thudc can do, vi du:
do 2 canh géc vuong suy ra canh huyén.

Viéc chon moi quan hé nao trong cac moi quan hé trén phu thudc
vao do chinh xac yéu ciu doi véi dai luong do, can chon sao cho don
gian, cac phép do dé thuc hién véi yéu cau vé trang thiét bi do it va cé kha
nang thuc hién.

Trong qué trinh do khong thé tranh khoi sai s6, sai s6 do phu thuoc
vao nhiéu yéu t6 nhu, d6 mon, do chinh xdc cua dung cu do, trinh do va
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kha nang nguoi do, phu thudc vao viéc lva chon dung cu do va phuong
phap do...

Vi vay nam vitng phuong phdp sut dung dung cu va luwa chon dugc
phuong phap do hop 1y 1a nhitng yéu t6 khong kém phan quan trong quyét
dinh két qua do.

CAU HOI

1. Trinh bay vai trd ctia do ludong k§ thuat va qua trinh phét trién cta do
luong k¥ thuat.

2. Cho biét don vi do chiéu dai va don vi do géc thuong dung trong ché
tao may.

3. Phan biét céc loai dung cu do va phuong phép do.
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CHUONG vII: MOT SO DUNG CU PO PHO BIEN
TRONG CO KHI

1/ Muc Dich:

- Gi6i thiéu cong dung, cau tao va phuong phap sit dung mot s6 dung
cu do pho bién.
2/ Yéu cau:

- Nam vitng cong dung, ciu tao, phuong phéap st dungcéc loai dung
cu do pho bién. Biét lua chon dung cu do cho phii hop véi d6i tuong do.

7.1/ THUOGC KHONG CO DU XICH.

Thu6c khong ¢6 du xich dung dé do cac kich thudc khong cin chinh
xac, gom coé: thude cing, thude 14, thudc 14 cudn va thude day.
Thudce cing: ding nhiéu trong cong viéc 1ay dau.
Thudc 14: dung trong viéc vach du, cua cat phoi, dung khi gia cong
tho, kiém tra phoi...
Thudc 14 cudn va thude day it dung trong san xuét co khi.

7.2/ DUNG CU PO KIEU THUGC CAP.

7.2.1. Cong dung.

1. Thu6c cap c6 du xich 3. bo kich thude bén trong
2. Do kich thuéc bén ngoai 4. Do chiéu sau

Hinh 7.1. C4ch dung thuéc cap c6 du xich
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Dung cu do kiéu thudc ciap gom cac loai thudc cap
thong thudng dé do trong, do ngoai, do chiéu sau va
thudc cap do chiéu cao dé do kich thudc chiéu cao cuia
chi tiét, dé vach dau.

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

- Thuéce cap 1/10 do chinh x4c 0,Imm

- Thuéce cap 1/20 do chinh x4c 0.05mm

- Thudc cap 1/50 do chinh x4c 0,02mm

- Thudc cap c6 dong ho va thude cap hién so kiéu
dién tir c6 do chinh xac 0,01mm.

7.2.2. Cau tao.

Hinh 7.2

Dung cu do kiéu thuéc cap gém 2 phan co ban:

- Than thuéc mang thuGe chinh gan vé6i dau do co
dinh.

- Thuéc dong mang thuéc phu con goi la du xich
gan v6i dau do dong.

Hinh 7.2 mo ta cu tao cac kiéu thudc, khoang cach
gitta 2 dau do la kich thude do duoc.
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Dau do ding dé do tong

Thwoe ¢chinh

o
: - - .
~ W .‘.‘1..'.|...‘.'1.,...1.f {...:r’ F
/
§ ;. \ Thang s6 du xich

Thanh dung dé do chiéu siu
Pau do Vit do bau do

c6 dinh dong

Hinh 7.3

7.2.3. Cach doc két qua.

Né&u vach “0” cua du xich trung vé6i vach nao dé trén truc thudc chinh
thi vach nay chi kich thuée cta vat can do theo s6 nguyén ciia mm.

Néu vach “0” trung véi vach nao dé trén truc thudc chinh thi vach
chia trén thudc chinh & phia bén trai gan nhat vé6i vach khong ctia du xich
s€ chi s6 nguyén ciia mm, con phan phan sé cia mm s€ dugc doc theo du
xich. Vach c¢6 so hiéu (trir vach 0) tring v6i mot trong cac vach chia clia
thang do chinh sé cho phan phan s6 tung ting cia mm va né dugc cong
vGi phan s6 nguyén cia mm.

— T

1] 20 0 40 an &0 50 |

H
, ||||:Imlllllllgillrllllllililil‘“_\_‘ IIIJIIII]ll1”r|IIFIIII[IIII|[I1I|.
- I

'8) S8 &gc: 23,5mm B) S5 doe : 31,2mm

Hinh 7.4

N6i chung thuéc chinh ¢6 gié tri chia do 1a Imm.
Trén thudc phu s6 vach chia phu thudc thuoc do chinh xac cua thudce.
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+ Thudce 1/10 trén du xich c¢6 10 vach gid tri chia do 1a 0,Imm.

+ Thuéce 1/20 trén du xich c6 20 vach gia tri chia do 1a 0,05mm.

+ Thudc 1/50 trén du xich c6 50 vach gia tri chia do 1a 0,02mm.

+ ThuGc cap dong ho: kim chi thi cua dong ho trén bang chia cé gid
tri chia dén 0,01mm.

Hinh 7.5

+ Thué6c cap hién so kiéu dién tir : loai thuc nay cé gin vé6i cac bo
xr ly dién tir dé cho ngay két qua chinh x4c t6i 0,01mm.
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CAU HOI VA BAI TAP

1. Néu cach doc tri s6 do trén thudce cap 1/10, 1/20, 1/50.

2. Trinh bay phuong phép st dung va bao quan thudc cap.

3. Hay chon loai thuéc cap dé kiém tra c4c kich thudc: 39,90 ; 40,025 ;
29,92 ;60,42 ; 52,034 ;

4. Trinh bay céc so6 doc sau day trén hinh 1:

10 20 30 40 20 30 40 50
|IIIIIIIIIIIIIIIIIIIIIIIIII IIIIIIIIIIIIIIIIIIIIIIII
| I L) | LR L
0 5 10 0 5

|
10

. .

a) b)
gko 50 60 10 80 90 100 110
|||I|||||||||I|||||||||IM m|||||I|||||||||I||||||IIM
(l)llllllll‘llo (l)llll%lll[]lo
U U
c) d)

330 l.lo SIO GM : 50 6|0 7? BM
LIl II(|)I|I||I|I%I|I|I||1I|0””I”I LIl I(Il):llllllgllllll[]ll()llll||||
N N,

e) f)

Hinh 1. Do v6i thude cap co6 du xich trong pham vi 0,1mm

5. Do duong kinh ctia 5 vong dém nho c6 kich thuéc khac nhau véi do

chinh xac la 0,1 mm.

6. Tinh toan tri s6 trung binh ctia 5 s6 do clia cing mdt chi tiét gia cong,
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thi du: duong kinh ciia mot bu 16ng nho hoac mot truc da mai, do 5 hoc
vién khac nhau thuc hién do véi thude cap du xich hé mét.
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7.3/ DUNG CU PO KIEM PAN ME.

7.3.1. Panme do ngoai

Hinh 7.7

a. Cong dung

Dung do cac kich thudc: chiéu dai, chiéu rong, do day, dudong kinh
ngoai cua chi tiét.

Panme do ngoai ¢6 nhiéu ¢, gidi han do cta ting ¢d la: 0 - 25; 25 -
50; 50 - 75; 75 - 100; 100 - 125; 125 - 150; ... ; 275 - 300; 300 - 400; 400
- 500; 500 - 600.
b. Cdu tao

, 4 3 7

r{{ IIIIP'III’I IIIIIIII :
%

hARAY -
] H g .

5
3
6
<L 1
L]
Hinh 7.8

1. Than (gia) 5. Pai 6c
2. Pau do c¢6 dinh 6. Ong di dong (thuéc dong)
3. Ong c6 dinh 7. Nap
4. Pau do di dong 8. Nim diéu chinh ép luc do
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Trén 6ng 3 khic mot dudng ndm ngang con goi 1a dudng chuan. Trén
dudng chudn khic vach Imm. Dudi dudng chuin giita hai vach Imm c6
mot vach ngan. Trén mit con ong 6 chia déu thanh 50 vach, khi ong 6
quay mot vong thi dau 4 ti€n duoc 0,5mm (day la budc ren cia vit vi cap).
Vay khi 6ng 6 quay dugc mot vach trén mat vat thi dau 4 tién dugc mot
doan 1mm, d6 chinh 1a do chinh xac cua thudc.

Trén Panme con ¢6 ndm 8 an khép v6i mot chot dé gidi han ap luc
do. Khi dau do 4 ti€p xic véi vat do du ap luc can thiét, van nim 8 cac
rang s& truot 1én nhau 1am cho dau 4 khong tién 1én nita. Pai 6¢ 5 dé co
dinh kich thuéc do.

c. Cach su dung

Cach do:

Tru6e khi do phai kiém tra panme c6 chinh xac khong. Khi hai mo
do ti€p xuc déu va khit thi vach “0” trén mat con ong 6 trung vGi vach
chudn trén ong 3. Vach “0” trén 6ng 3 trung v6i mép ong 6 (doi véi loai
0-25) c6 nghia panme dam bao chinh xéc.

Khi do tay trdi cAm can panme, tay phai van cho déu tién sit dén vat
do cho dén khi gan ti€p xtc thi van nim 8 cho dau do ti€p xdc véi vat
dung 4p luc do.

Vi du vé sir dung panme chuin do ngoai nhu trén hinh 7.5: hinh 7.5a
kiém tra dudong kinh ctia mot chi tiét gia cong trén may tién (may tién
dang ngling hoat dong), hinh 7.5b do duong kinh cta nhiing chi tiét nho.

Hinh 7.9

* Can chu y:
Phai gilt cho duong tam ctia 2 mo do trung véi kich thude can do.
Truong hop phai 1dy kich thuée ra méi doc dugc két qua phai van dai
oc 5 dé c6 dinh kich thuéce do.
Cach doc két qua:
Dua vao mép 6ng 6 doc dugc s6 mm va nita mm & 6ng ¢d dinh 3.
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Dua vao vach chuin 6ng 3 doc dugc s6 %mm ¢ trén mit vat cia ong 6.

Hinh 7.10

d. Cdch bdo qudn

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

Han ché 1ay thudc ra khoi vat do dé doc thir két qua

Mait do cuia thudc phai giit gin can than

Khi ding xong phai lau chui panme bang gié¢ sach va boi ddu md,
nén van chat dai 6c 5 dé€ c6 dinh md dong va dit panme vao ding vi tri
trong hop.

7.3.2. Panme do trong

a. Cong dung

Panme do trong ding dé do dudng kinh 16, chiéu rong ranh tir 50m
tré 1én.
b. Cdu tao

%// 7% ¢

- II |
; ..'J\

Hinh 7.11 - 1. Panme do trong
2. St dung panme do trong
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Go6m than trén ¢6 nip ddu do c6 dinh , nap , vit ham . Phia phai clia
than ¢6 ren trong d€ lap vit vi cap . Vit vi cap nay duoc giit c6 dinh véi
ong co dinh bang nip trén c6 dau do dong. Piac diém clia panme do trong
la khong c¢6 bo phan khong ché ap luc do.

Pé m& rong pham vi do méi panme do trong bao gid cling kém theo
nhiing truc noi ¢ chiéu dai khac nhau, nhu vay chi dung mot panme do
trong c6 thé do dugc nhiéu kich thuée khac nhau nhu: 75 —175; 75 — 600;
150 — 1250mm.

c. Cach su dung

Khi do cén chi ¥ giit panme & vi tri can bang, néu dat léch két qua do
s€ kém chinh xac. Vi khong cé bo phan gidi han ap luc do nén khi can
van dé tao ap luc do vira phai, trdnh vin qua manh.

Céch doc tri so trén panme: do trong cling nhu do ngoai nhung can
chi y, khi panme ¢6 nap truc n6i thi két qua do bang tri s6 doc trén panme
cong thém chiéu dai truc noi.

7.3.3. Panme do sau

a. Cong dung
Dung dé do chinh x4c chiéu sau cac ranh 16 bac va bac thang.

b. Cdu tao

Hinh 7.12

Vé co ban panme do siu ¢6 cdu tao giong panme do ngoai chi khic
than 1 thay bang cin ngang c6 ddy phiang dé do. Panme do sau ciing c6
cac dau do thay dé6i dé do cdc do sau khdc nhau O - 25; 25 - 50; 50 - 75;
75 - 100.

c. Cach su dung

bat thanh ngang 1én mat ranh hoac bac, van nim cho dau do ti€p xtc
v6i ddy ranh.

Cach doc tri s6 do giong nhu doc trén panme do ngoai nhung can chui
y la s ghi trén Ong trong va 6ng ngoai déu nguoc chiéu so vdi s6 ghi trén
panme do ngoai.
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Mot s6 panme thuong gap:

Hinh 7.13: Panme hién s6 - doc sO
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Hinh 7.14: Panme hién so

CAU HOI VA BAI TAP
1. Trinh bay cong dung, cdu tao va cach sit dung panme do ngoai, panme
do trong va panme do sau.
2. Néu cach doc tri so trén panme, cho vi du.
3. Tinh tri s6 trung binh ctia 10 s6 do trén cing mot chi tiét gia cong, do
10 hoc vién thuc hién bing panme hé mét.

4. Poc cac panme hé mét trong hinh 1:
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! = 25

5

G. 3 24
5 EEWS! 5

T
45 10
A} | :
(b)

Hinh 1

{a)

5. DBoc cic panme hé mét trong hinh 2:

5
L]
4] 5 10
Lot b, 3
mm 4|
AS
5 |
() (b)

Hinh 2
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7.4/ CAN MAU
7.4.1. Cong dung va cau tao

a. Cong dung

Can méu dung dé kiém tra chiéu dai v6i do chinh xdc cao ,dung dé
truyén kich thudc tir do dai tiéu chuén t6i vat gia cong va diung dé kiém
tra cac dung do khéc.

b. Cdu tao

Can mau 12 khoi hinh hop chit nhat ¢6 2 mat do phang, song song Vvéi
nhau va dugc mai ra chinh xdc. Chiéu dai vuong géc ha tir 1 diém bat ky
ctia bé mat do cta can mau xuéng bé mat do doi dién v6i nd goi la kich
thude lam viéc can mau.

Mat do

Hinh 7.16

Can mau thuong dugc cau tao thanh bo. C6 19 miéng; 38 miéng; 83
miéng Bo 83 miéng dugc dung thong dung nhat.
B0 83 miéng bao gom

1 miéng 1,005 mm

49 miéng 1,01; 1,02; 1,02; 1,035 ccceeieeeinnnn. : 1,49
20 miéng 0,5; 15 1,55 o, ; 10
4 miéng 1,6;1,7; 1,8; 1,9

9 miéng 105205 30 i 100

Kinh thuéc do < 10 mm thi kich thuéc méat do 9 x 30 mm

Kinh thuéc do > 10 mm thi kich thuéc mat do 9 X 35 mm

Kich thudc danh nghia ctia can mau day t6i 5,5 mm thi ghi & mat do,
day > 5,5 mm ghi & mat bén.
7.4.2. Cach chon va ghép can mau

a. Nguyén tac chon ghép can mau

Can miu c6 diac diém céc bé mat do duoc gia cong tinh cén than va

c6 su bam dinh v6i nhau. Néu ddy miéng cian no theo miéng cin kia luc
bam dinh clia 2 miéng la tuong doi 16n va chi c6 thé tach ching ra bang
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cach ddy chiing ra bang cdch ddy miéng no theo miéng kia nhung t6i da
chi dugc 4 miéng va chon miéng c6 phan thap phan nho nhat tré di.
b. Cdach ghép

TruGe khi ghép can mau phai rira sach 16p md trén can bang xang
(xang trang) sau d6 lau sach. Khi ghép dung tay 4n cho hai mat do cta hai
miéng can dinh vao nhau roi ddy cho mit nay miét lén mat kia, cdc miéng
can s€ dinh v6i nhau thanh mot khéi. Khi muoén tich roi cdc miéng can ta
ddy cho 2 mit do truot ra khoi nhau khong tach chiing theo phuong vuong
goc voi mat ghép vi nhu vay phai dung mot luc 16n va dé tuot tay lam
vang nhitng miéng can ra.

c. Vidu

Chon can méiu dé kiém tra kich thudc17,105mm

Miéng can thtt nhat chon c¢6 tri s6 phtt hop véi tri s6 cudi cung cla
kich thudc da cho.

Cu thé 1a miéng 1,005mm

17,105
Miéng 1 1,005

Kich thudc con lai 16,1

Miéng 2 1,1
Kich thudc con lai 15
Miéng 3 5
Kich thuéc con lai 10
Miéng 4 10
10

7.4.3. Bao quan cian mau

Can mau la dung cu do c6 do chinh xac cao nén viéc st dung va bao
quan phai chu déo:

Khong so tay vao cac mat do ctia can.

Khong truot mat do clia can mau 1én mat bén ctia miéng can khac

Khi ghép nén cam can gin v4i miéng vai 16t trén ban dé phong can bi
roi xudng dat hoac mat ban

Cac miéng can ghép khong dugc dé lau vi nhu vay cdc mat do mau
han gi

Khi st dung xong phai thdo can ra va dung xang rua sach, lau kho,
boi tron, dat vao hop dung vi tri. Cha y khi thao tdc khong dung tay va
dung panh gap

Hop cin miu phai dé & nhiing noi nhiét do it thay déi, khong dé ning
roi vao, tranh dé€ nhitng noi 4m hoic c6 hod chat.
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CAU HOI VA BAI TAP
1. Néu cong dung, ciu tao va diac di€ém cta cin mau.
2. Trinh bay cach sir dung va bao quan can mau.
3. Néu ta ¢6 mot bo can mau 83 miéng hay tao mot tap hop can mau dé
do:
a) 129,0 mm b) 53,78 mm €) 99,995 mm  d) 104,335
4. Dung bo 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
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7.5/ THUGC PO CO MAT SO - PONG HO SO
7.5.1. Cong dung

Kiém tra sai léch hinh ddng hinh hoc cua chi tiét gia cong nhu: do
con, do 6 van, do tron, do tru...

Kiém tra vi tri tuong doi gita cdc bé mat chi tiét nhu: do song song,
do vuong goc, do dao...

Kiém tra vi tri tuong doi gitta cc chi tiét 1dp ghép véi nhau.

Kiém tra kich thuéc chi tiét bing phuong phap so sénh.

7.5.2. Cau tao

Hinh 7.17
1. Péu do 4. Kim 16n 7. Ong dan huéng
2. Thanh rang 5. Kim nho 8. Than
3. Mit so 16n 6. Mit s6 nho 9. Nap

Hinh 7.18
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Doéng ho so dugc ciu tao theo nguyén tic chuyén dong ctia thanh
rang va banh rang trong d6 chuyén dong lén xu6ng ctia thanh do duoc
truyén qua hé thong banh rang lam quay kim dong ho trén mat so.

Hé thong truyén dong clia dong ho so dugc dat trong than 8, nap 9 c6
thé quay ciing v6i mat s6 16n dé diéu chinh vi tri mat s6 khi can thiét.

Mat s6 dong ho chia ra 100 khac. Véi cac dong ho do thuong gid tri
moi khac bang 0,01lmm nghia 1a khi thanh do di chuyén mot doan bang
0,01 x 100 = Imm, Lic d6 kim nho trén mat s6 nhd quay di mot khac.
Vay gid tri mo6i khac trén mat s6 nho 1a lmm.

7.5.3. Cach sir dung

Khi str dung truéc hét ga dong ho 1én gia d& van nang hoac phu tling
riéng, sau do tuy theo ting trudong hop st dung ma diéu chinh cho dau do
ti€p xtdc v6i vat can kiém tra. Diéu chinh mit s6 16n cho kim trd vé vach
s6 “0”, di chuyén déng hé so cho dau do ctia déng hé ti€p xic sudt trén
bé mat vat can kiém tra, vira di chuyén déng ho, vira theo ddi chuyén
dong cua kim. Kim dong h6é quay bao nhiéu vach tdc 1a thanh do da di
chuyén bay nhiéu phan traim mm. Tir d6 suy ra do sai cta vat cin kiém
tra.

7.5.4. Cach bao quan

Pong ho so 1a loai dung cu do ¢6 do chinh xac cao vi vay trong qua
trinh sir dung can hét sic nhe nhang, trdnh va dap, giit khong dé xudc, v
mat dong ho.

Khong nén 4n tay vao dau do 1am thanh do di chuyén manh

Dong ho so phai luon ga trén gid, khi sit dung song phai dat dong ho
dang vi tri trong hop.

Khong dé dong ho so & chd 4am, khong c6 nhiém vu tuyét d6i khong
thdo lap dong ho ra.

Witutayo

Hinh 7.19: Dong ho so hién s6
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7.6/ CA LIP

Trong san xuat hang khoéi, khi trong nha mdy can kiém tra hang ngay
cac chi tiét theo cung mot kich thudc, nguoi ta sit dung rong rai cac dung
cu c6 két cdu cing vitng. D6 1a cac ca lip gidi han. Cac ca lip khong c6 co
céu dé x4c dinh kich thudc, vdi ca lip nguoi ta chi c6 thé xdc dinh kich
thuGe thuc cta chi tiét c6 ndm trong gidi han dung sai hay khong. Str dung
ca lip gi6i han viéc do kiém s& don gian hon nhiéu, vir giam dugc thoi
gian, vira taing dugc chat luong do kiém.

Tong quét ngudi ta chia ra:

- Ca lip cong tac: dé kiém tra chi tiét trong khi gia cong

- Ca lip nghiém thu: d€ kiém tra thanh phdm

- Ca lip hiéu doi: d€ ki€m tra lai do chinh x4c cta hai loai ca lip trén.

Theo pham vi sir dung nguoi ta chia thanh: ca lip tron, ca lip con, ca
lip ren, ca lip then hoa ... trong mdi loai, khi kiém tra mat trong dung ca
lip truc, khi kiém tra méat ngoai dung ca lip ham.

7.5.1. Ca lip truc (con goi la ca lip nuat)

a. Cong dung

Ca lip truc dung d€ kiém tra kich thudc giGi han cta 16, ctia ranh khi
san xudt hang loat va hang khoi.

b. Cdu tao

Ca lip truc gébm than 1 va hai dau do 2,3.

Pau dai 2 1a dau Q c6 kich thude danh nghia duoc ché tao theo kich
thudc gi6i han nho nhat clia 16 can kiém tra.

Dau ngan 3 1a dau KQ c¢6 kich thudc danh nghia dugc ché tao theo
kich thu6c giéi han 16n nhét cua 16 can kiém tra.

a) Calip nut hinh tru b) Calip dang thanh
¢) Calip ndt c6 chot " khong qua dugce” dau tron
Hinh 7.20
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- Vidu: Can kiém tra 16 c6 kich thuéc 030H7

Tra bang dung sai va lap ghép ta c6 $30H7 = $p30* !

= Chon ca lip ki€m tra c6 kich thu6c danh nghia diu nho (lot qua) 1a
dQ = 30mm va kich thudc danh nghia dau to (khong lot) la dKQ =
30,021mm.

Qua thi du trén ta thdy mdi ca lip chi dung dé kiém tra mot kich
thudc nhat dinh ctia mot loat chi ti€t, cac chi ti€t khac ¢6 cung kich thudc
danh nghia cling khong dung duogc.

- Vi du: Ca lip dung kiém tra 16 $30H7 khong dung dé kiém tra 16
$30H6 hoac 16 ¢30H8 duoc.

7.5.2. Ca lip ham

a. Cong dung

Ca lip ham dung dé kiém tra kich thudc giGi han cla chi tiét truc
trong san xuat hang loat.

b. Cdu tao

Ciing giong nhu ca lip truc ca lip ham ciing c6 than va hai ham do,
trong d6 c6 mot ham qua (ky hiéu 1a Q) va mot ham khong qua (ky hiéu
la KQ).

Hinh 7.21

Ngugc véi ca lip truc, kich thuée danh nghia cua ham qua dugc ché
tao theo kich thu6c gidi han 16n nhét cha truc can kiém tra, kich thuéc
danh nghia cua ham khong qua duogc ché tao theo kich thude giGi han nho
nhat cua truc can kiém tra.

- Vi du: can kiém tra truc $30h6
Tra bang dung sai va lap ghép ta c6 $30h6 = ¢30 .5
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= Chon ca lip hAm kiém tra c6 kich thu6c danh nghia ddu qua 1a DQ
= 30mm va kich thudc danh nghia dau khong qua la DKQ = 29,987mm.

-0,013

KQ
30h6

Hinh 7.22

Ca lip ham dung dé kiém tra truc thudng 12 loai ca lip hAm giGi han
hai ddu bing thép 14 (hinh 7.21). D€ kiém tra truc c6 kich thuée tir 100 +
360mm nguoi ta dung ca lip gi6i han mot dau ¢6 cdc ham ghép (hinh
7.20) do d6 ta c6 thé thay déi dé kiém tra dugc cdc kich thuéc khic nhau.

7.5.3. Cach sit dung va bao quan

a. Cdach su dung:

Khi kiém tra ta dua nhe nhang céc dau do cua ca lip vao chi tiét. Néu
chi tiét qua dau Q cua chi tiét va khong qua dau KQ cua ca lip thi chi tiét
dat yéu ciu. Néu mot trong hai di€u kién trén khong thoa man thi chi tiét
khong dat yéu cau.

Qua trinh ki€m tra chi ti€t 1a phan loai don gian chiing thanh 3 nhém
béng ca lip gi6i han nhu sau:

- Chi tiét thanh phdm c6 kich thudc nam trong gidi han cho phép

(dau Q qua, dau KQ khong qua)

- Chi ti€t ph€ pham stra chita duoc, khi kich thudc truc 16n hon kich
thudc 16n nhat cho phép, con kich thudc cua 16 nho hon kich thuée nho
nhat cho phép

- Chi tiét ph€ phdm khong stra chita dugc, khi kich thu6e truc nho
hon kich thuGe nho nhat cho phép, con kich thuéc cta 16 16n hon kich
thudc 16n nhat cho phép

b. Bdo quan:

Trudc khi kiém tra lau sach ca lip va chi ti€t can kiém tra

Khi dua ca lip vao chi tiét dé kiém tra can giit cho tam cta ca lip
tring voi tam cua chi tiét kiém tra

Nghiém cim ding luc ddy ca lip ham vao truc va ca lip niit vao 16

Cam kiém tra chi ti€t dang quay trén mdy vi nhu vay sé 1am ca lip
mon nhanh déng thoi vi pham cdc diéu kién cua ky thuat an toan.

St dung nhe nhang, tranh va cham lam xay xudc bién dang cac dau do
Sau khi dung lau chui ca lip bang gié sach va boi dau vao cac mat do.
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CAU HOI VA BAI TAP

1. Trinh bay cong dung, céu tao cua calip tr.uc va calip ham, can ¢t vao
dau dé xac dinh kich thuéc danh nghia cac dau do cua calip.

2. Tai sao ca lip dugc dung trong san xuét hang loat, trong san xuit don
chiéc néu sir dung calip dé€ kiém tra thi ¢6 wu nhuoc diém gi ?

3. Cho duong kinh cua cac thanh truc véi do dung sai la:
a) ¢3500 b) ¢25% ., c) ¢50+0,1
Hay tinh todn kich thuéc cac ham do cta calip ham dé kiém tra dudng

kinh ctia cac truc do.

115



Gido trinh Do luong ky thudt

Phu luc 1: Dung sai lap ghép bé mat tron

Bdng 1. SA1 LECH GIGI HAN KICH THUGC LO bOI VOI KICH THUGC
DPEN 500mm TCVN 2245 - 99

(theo pm)
Kich thudc
danh nghia D E F G
(mm)
Trén |Dén
vabao| 8 9 10 11 7 8 9 7 8 9 10 5 6 7
gbm
- 3 +34 | 445 | 460 | +80 | 424 | 428 | 439 | +16 | +20 | +31 | +46 | +6 +8 | +12
+20 | 420 | 420 | 420 | +14 | +14 | +14 | +6 +6 +6 +6 +2 +2 +2
3 6 +48 | 460 | 78 | +105 | 432 | 438 | 450 | 422 | 428 | 440 | 486 | +9 | +12 | +16
+30 | 430 | 430 | 430 | 420 | 420 | 420 | +10 | +10 | +10 | +10 | +4 +4 +4
6 10 | +62 | +76 | 498 | +130 | +40 | +47 | +61 | 428 | +35 | +49 | +71 | +11 | +14 | +20
+40 | 440 | 440 | 440 | 425 | 425 | 425 | 413 | +13 | +13 | +13 | +5 +5 +5
10 18 | 477 | 493 | +120 | +160 | +50 | +59 | +75 | +34 | +43 | +59 | +86 | +14 | +17 | +24
+50 | 450 | 450 | 450 | 432 | 432 | 432 | +16 | +16 | +16 | +16 | +6 +6 +6
18 30 | 498 | +117 | +149 | +195 | +61 | +73 | +92 | +41 | +53 | +72 | +104 | +16 | +20 | +28
+65 | 465 | +65 | +65 | 440 | +40 | +40 | +20 | +20 | +20 | +20 | +7 +7 +7
30 50 | +119 | +142 | +180 | +240 | +75 | +89 | +112 | +50 | +64 | +87 | +125| +20 | +25 | +34
+80 | +80 | +80 | 480 | +50 | +50 | +50 | 425 | 425 | +25 | +25 | +9 +9 +9
50 80 | +146 | +174 | 4220 | +290 | +90 | +106| +134 | +60 | +76 | +104 +23 | +29 | +40
100 | +100 | +100 | +100 | +60 | +60 | +60 | +30 | +30 | +30 +10 | +10 | +10
80 | 120 | +174 | 4207 | +260 | +340 | +107 | +126 | +159 | +71 | +90 | +123 +27 | +34 | +47
+120 | +120 | +120 | +120 | +72 | +72 | +72 | +36 | +36 | +36 +12 | +12 | +12
120 | 180 | +208 | +245 | 4305 | 4395 | +125 | +148 | +185 | +83 | +106 | +143 +32 | 439 | +54
+145 | +145 | +145 | +145 | +85 | +85 | +85 | +43 | +43 | +43 +14 | +14 | +14
180 | 250 | +242 | +285 | +355 | +460 | +146 | +172 | 4215 | 496 | +122 | +165 +35 | +44 | +61
+170 | +170 | +170 | +170 | +100 | +100 | +100 | +50 | +50 | +50 +15 | +15 | +15
250 | 315 | +271 | 4320 | +400 | 4510 | +162 | +191 | +240 | +108 | +173 | +186 +40 | +49 | +69
+190 | +190 | +190 | +190 | +110 | +110 | +110 | +56 | +56 | +56 +17 | +17 | +17
315 | 400 | +299 | +350 | 4440 | +570 | +182 | 4214 | 4265 | +119 | +151 | 4202 +43 | 454 | +75
+210 | 4210 | 4210 | 4210 | +125 | +125 | +125 | +62 | +62 | +62 +18 | +18 | +18
400 | 500 | +327 | +385 | +480 | +630 | +198 | +232 | 4290 | +113 | +165 | +223 +47 | +60 | +83
+230 | +230 | +230 | 4230 | +135 | +135 | +135 | +68 | +68 | +68 +20 | +20 | +20
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(Tiép theo bang 1)

Kich thuéc

danh nghia i
(mm) 1 2 3 4 15 6 7 8 9 10 | 11| 12 | 13 | 147 | 157 | 16" | 177
Trén | Dén Sai lech
va
;g; um mm
) +0,8|+1,2| 42 | 43 | 44 | 46 | +10 | +14 | 425 | 440 | 460 | +0,1 [+0,14+0,25| +0,4 | +0,6 | +1
’ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
+1 | +1,5[+2,5| +4 | 45 | +8 | +12 | +18 | +30 | +48 | +75 [+0,12|+0,18| +0,3 |+0,48|+0,75| +1,2
’ ° 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
+1 |+1,5]+2,5| +4 | 46 | +9 | +15 | 422 | +36 | +58 | 490 [+0,15|+0,22(+0,36(+0,58| +0,9 | +1,5
° 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
+1,2 +2 | 43 | +5 | +8 | +11 | +18 | +27 | +43 | +70 |+110|+0,18(+0,27|+0,43| +0,7 | +1,1 | +1,8
101 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
+1,5|42,5]| 44 | 46 | 49 | +13 | 421 | 433 | 452 | 484 [+130[+0,21[+0,33|+0,52|+0,84| +1,3 | +2,1
i 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
+1,5 42,5 +4 | 47 | +11 | +16 | 425 | 439 | +62 |+100|+160 [+0,25(+0,39+0,62| +1 |+1,6 |+2,5
00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
+2 | 43 | +5 | 48 | +13 | +19 | +30 | +46 | +74 |+120|+190| +0,3 [+0,46{+0,74| +1,2 | +1,9 | +3
e 0 0 0 0 0 0 010 0 0 0 0 0 0 0 0 0
+2,5| +4 | 46 | +10 | +15 | +22 | 435 | +54 | 487 |+140|+220 [+0,35[+0,54(+0,87| +,14 | +2,2 | +3.5
50120 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
+350 +5 | +8 | +12 | +18 | +25 | +40 | +63 |+100|{+160|+250| +0,4 [+0,63| +1 |+1,6 |+2,5| +4
120189 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
+4,5| +7 | +10 | +14 | 420 | 429 | +46 | +72 |+115|+185|+290|+0,46(+0,72|+1,15|+1,85| +2,9 | +4.6
180,120 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
+6 | +8 | +12 | +16 | +23 | +32 | +52 | 481 [+130[+210{+320(|+0,52+0,81| +1,3 | +2,1 | +3,2 | +5.2
220 | 315
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
+7 | 49 | +13 | +18 | +25 | 436 | +57 | +89 |+140|+230|+360 [+0,57+0,89| +1,4 | +2,3 | +3,6 | +5.7
3131400 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
+8 | +10 | +15 | +20 | +27 | +40 | +63 | +97 |+156|+250|+400|+0,63(+0,97|+1,55| +2,5 | +4 |+6.3
400 | 500
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

1) 1T41 + 1T48 khong dang cho céc kich thuée danh nghia nhé hon hodc bang1pm
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(Tiép theo bang 1)

Kich thuéc
danh nghia Js K M N
(mm)
Trén [Dén va
bao 5 6 7 8 9 10 5 6 7 6 7 8 6 7 8 9v
g6m
0 0 0 2012124 4] -4 -4
- 3 + 13 15 7 [£12,5]| £20
4| -6 |-10] -8 [-12|-16|-10 | -14 | -18 | -29
0 | 42 | 43 | -1 0O |+2 ]| 5] 4] -2 0
3 6 05| 4 16 19 +15 | 24
S| -61]-9] 9 |-12]|-16]|-13]-16|-20 | -30
+1 | 42 | 45| -3 O |+1 ]| -7] 4] -3 0
6 10 3 | 4,5 | £7,5 | £11 | £18 | £29
S50 -7 1-10]-12 | -15 |21 | -16 | -19 | -25 | -36
+2 | 42 | +6 | 4 0| +2| 9| -5 -3 0
10 18 4 | £5,5 | 9 |£13,5|+21,5] £35
6| 9 |-12|-15|-18 | -25|-20|-25|-30 | -43
+1 | +2 | +6 | -4 0O |+4|-11] -7 | -3 0
18 30 | 45 | 26,5 |£10,5|£16,5| £26 | 142
-8 | -11 | -15|-17 |21 | -29 | -24 | -28 | -36 | -52
+2 | 43 | +7 | 4 0O | +5|-12] -8 | -3 0
30 50 | £55 | 8 |*12,5|£19,5| £31 | £50
9 | -13 | -18 | -20 | -25|-34 | -28 | -33 | -42 | -62
3| +4 |49 5| 0 | +5|-14) 9| 4| 0
50 80 | £6,5 | £9,5 | £15 | £23 | £37 | £60
-10 | <15 | 21| 24 | -30 | -41 | -33 | -39 | -50 | -74
+2 | +4 |+10| -6 0O | +6|-16]-10| 4 0
80 120 | £7,5 | £11 |£17,5| £27 |x43,5| £70
-13 | -18 | -25 | 28 | -35 | -48 | -38 | -45 | -58 | -87
+3 | +4 | +12| -8 0O |+8|-20]-12| -4 0
120 | 180 19 |£12,5| £20 [£31,5| £50 | 80
-15 | 21|28 | -33 | -40 | -55 | -45 | -52 | -67 |-100
+2 | +5 |+13| -8 0 |49 |-22]|-14]| -5 0
180 | 250 | £10 [£14,5| 23 | £36 |£57,5(492,5
-18 | -24 | -33 | -37 | 46 | -63 | -51 | -60 | -77 |-115
+3 | +5 |+16| -9 0| +9|-25|-14 ]| -5 0
250 | 315 |£11,5| £16 | £26 |+40,5| *65 | £105
20| 27 | -36 | 41 | -52 | -72 | -57 | -66 | -86 [-130
+3 | +7 |+17|-10| O |+11|-26]|-16| -5 0
315 | 400 |[£12,5| £18 [£28,5|444,5| £70 | £115
221291 -40 | 46 | -57 | -78 | -62 | -73 | -94 [-140
+2 | +8 |+18 | -10| O |[+11|-27 |-17| -6 0
400 | 500 |£13,5| £20 |£31,5|+48,5|%£77,5| £125
25 -32 1 -45|-50 | -63 | -86 | -67 | -80 [-103|-155
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(Tiép theo bang 1)

Kich thuéc danh nghia

(mm) F N > ! .
Trén Dé’ng gfln bao 6 7 9 7 7 7 8

] 5 6 -6 -6 -10 -14 -18
12 -16 31 20 24 -32
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Gido trinh Do luong ky thudt

Bdng 2. SAI LECH GIGI HAN KICH THUGC TRUC POI VOI KICH THUOC
DPEN 500mm TCVN 2245 - 99

(theo pm)
Kich thudc
danh nghia| d e g
(mm)
Trén| Dén
b\;ao 7 8 9 10 11 7 8 9 6 7 8 9 4 | 51617
gém
- 3 20 | 20 | 20 | 20 | 20 | -14 | -14 | -14 -6 -6 -6 -6 202122
30 | 34 | 45 | 60 | -80 | 24 | 28 | -39 | <12 | <16 | 20 | 31 | -5 | -6 | -8 |-12
316 |-3|-3]-3]|-30]|-30)|-20|-20|-201]-101]-10]|-10]-10 | 4 |-4]|-4]| 4
42 | 48 | -60 | -78 | -105| -32 | -38 | -50 | -18 | 22 | 28 | 40 | -8 | -9 [-12|-16
6 | 10| -40 | 40 | 40 | 40 | 40 | 25 | 25 | 25 | <13 | -13 | -13 | -13 | -5 | -5 }5 -5
55 | -62 | -76 | 98 | -130| -40 | 47 | -61 | 22 | -28 | -35 | 49 | 9 |-11 |14 | -20
10 | 18 | -50 | -50 | -50 | -50 | -50 | -32 | -32 | 32 | -16 | -16 | -16 | -16 | -6 | -6 | -6 | -6
-68 | <77 | <93 | -120 | -160 | -50 | -59 | -75 | 27 | -34 | 43 | -59 |-11|-14 | -17|-24
18 {30 | -65 | -65 | 65 | -65 | -60 | 40 | 40 | 40 | 20 | 20 | 20 | 20 | -7 | -7 | -7 | -7
-86 | 98 | -117 | -149 | -195 | -61 | -73 | -92 | -33 | -41 | -53 | -72 | -13|-16 |-20 | -28
30 | 50| -80 | -80 | -80 | -80 | -80 | -50 | -50 | 50 | 25 | 25 [ 25|25 |9 | 9|99
-105 | -119 | -142 | -180 | -240 | -75 | -89 | -112| -41 | -50 | -64 | -87 |-16|-20 | -25|-34
50 | 80 | -100 | -100 | -100 | -100 | -100 | -60 | -60 | -60 | -30 | -30 | -30 | -30 |-10|-10|-10|-10
-130 | -146 | -174 | -220 | -290 | -90 | -106 | -134 | 49 | -60 | -76 | -104 | -18 | -23 | -29 | -40
80 [120 | -120 | -120 | -120 | -120 | -120 | -72 | -72 | -72 | -36 | -36 | -36 | -36 |-12|-12|-12|-12
-155 | -174 | -207 | -260 | -340 | -107 | -126 | -159 | -58 | -71 | -90 | -123 | -22 | -27 | -34 | -47
120 | 180 | -145 | -145 | -145 | -145 | -145 | -85 | -85 | -85 | 43 | 43 | 43 | 43 |-14|-14|-14 | -14
-185 | -208 | -245 | -305 | -395 | -125 | -148 | -185 | -68 | -83 | -106 | -143 | -26 | -32 | -39 | -54
180 (250 -170 | -170 | -170 | -170 | -170 | -100 | -100 | -100 | -50 | -50 | -50 | -50 |-15|-15|-15|-15
-216 | -242 | -285 | -355 | -460 | -146 | -172 | -215 | -79 | -96 | -122 | -165 | -29 | -35 | -44 | -61
250 | 315 -190 | -190 | -190 | -190 | -190 | -110 | -110 | -110 | -56 | -56 | -56 | -56 |-17 | -17 | -17 | -17
-242 | -271 | -320 | -400 | -510 | -162 | -191 | -240 | -88 | -108 | -137 | -186 | -33 | -40 | -49 | -69
3151400 | -210 | -210 | -210 | -210 | -210 | -125 | -125 | -125 | -62 | -62 | -62 | -62 | -18 | -18 | -18 | -18
-267 | -299 | -350 | -440 | -570 | -182 | -214 | -265 | -98 | -119 | -151 | -202 | -36 | -43 | -54 | -75
400 | 500 | -230 | -230 | -230 | -230 | -230 | -135 | -135 | -135 | -68 | -68 | -68 | -68 |-20|-20 | -20 | -20
-293 | -327 | -385 | -480 | -630 | -198 | -232 | -290 | -108 | -131 | -165 | -223 | -40 | -47 | -60 | -83
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Gido trinh Do luong ky thudt

(Ti€p theo bang 2)
Kich thudc h
danh nghia
mm) o 3 a4l s 6| 78] 9 10|11 12] 1314|1516 |17
Trén | Dén Sai léch
va -
bflO um mm
gém
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
- 3
-08(-12 2| -3|-4]| -6 |-10]|-14| -25 40 | -60 | 0,1 |-0,14|-0,25| -0.4 | -0,6 | -1
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
3 6
-1 (-15]1-25| 4| -5 -8 [-12|-18| -30 | -48 | -75 | 0,12 |-0,18 | -0,3 |-0,48 |-0,75|-1,2
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
6 | 10
-1 |-1,5|-25| 4| -6|-9|-15|-22| -36 | -58 | 90 | 0,15 |-0,22(-0,36|-0,58| -0,9 |-1,5
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
10 | 18
120 -2 | -3 (-5 -8 |-11]|-18|-27| 43 =70 | -110 | 0,18 |-0,27|-0,43| -0,7 | -1,1 |-1,8
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
18 | 30
-151-250 4| -6 | -9 |-13|-21|-33| -52 | -84 |-130] 0,21 |-0,33|-0,52|-0,84| -1,3 |-2,1
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
30 | 50
1,525 -4 | -7 |-11|-16|-25|-39| -62 | -100 | -160 | 0,25 |-0,39 |-0,62 | -1 -1,6 |-2,5
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
50 | 80
2|13 -5]|-81]-13(-19|-30|-46| -74 |-120|-190 | 0,3 |-0,46|-0,74| -1,2 | -1,9 | -3
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
80 | 120
250 4| -6 |-10|-15|-22|-35|-54 | -87 | -140 | -220 | 0,35 | -0,54|-0,87 | -1,4 | -2,2 |-3,5
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
120 | 180
350 -5 -8 |-12|-18|-25|-40|-63 | -100 | -160 | -250 | 0,40 | -0,63| -1 -16 | 25| 4
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
180 | 250
45| -7 |-10|-14|-20|-29|-46|-72 | -115| -185 | -290 | 0,46 |-0,72 | -1,15|-1,85| -29 |-4,6
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
250 | 315
6 | -8 |-12|-16|-23|-32|-52|-81|-130 | -210 | -320 | 0,52 |-0,81 | -1,3 | -2,1 | -3,2 |-5,2
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
315 | 400
<719 | -13|-18 |-25|-36|-57|-89 | -140 | -230 | -360 | 0,57 |-0,89 | -1.4 | -2,3 | -3,6 |-5,7
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
400 | 500
8 [-10]-15|-20 | 27 | -40 | -63 | -97 | -155 | 250 | -400 | 0,63 | 0,97 |-1,55| 2.5 | 4 |-63

1) 1T41 + 1T48 khong dung cho cac kich thuée danh nghia nho hon hoac

banglum
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Gido trinh Do luong ky thudt

(Ti€p theo bang 2)

Kich thuéc
danh nghia Js k m n
(mm)

Trén | Dén
va
bao
gbm

3 4 6 10 | 45 | +6 | +8 | +12 | +7 | +8 | +10 | +14

5 6 9 13 8 +9 | +12 | +16 | +12 | +13 | +16 | +20
3 6 2 2.5 +4 +6

5 7 10 | 16 | 10 | +12 [ +15 | +21 | +14 | +16 | +19 | +25
6 10 0 +3 4,5 | £7,5
1 1 1 1 6 +6 | +6 | +6 | +10 | +10 | +10 | +10

6 9 12 | 19 | 12 | +15 | +18 | +25 | +17 | +20 | +23 | +30
10 | 18 | £2,5 +4 +5,5 19
1 1 1 1 7 +7 | +7 | +7 | +12 | +12 | +12 | +12

8 12 | 15 | 23 | 14 | +17 | 421 | 429 | 421 | 424 | +28 | +36
18 | 30 13 45 | £6,5 | £10,5
2 2 2 2 8 +8 | +8 | +8 | +15 | +15 | +15 | +15

9 13 | 18 | 27 | 16 | 420 | +25 | +34 | +24 | 428 | +33 | +42
30 | 50 | £3,5 | £5,5 8 | X125
2 2 2 2 9 +9 | 49 | 49 | +17 | +17 | +17 | +17

10 | 15 | 21 | 32 | 19 | 424 | +30 | +41 | 428 | +33 | +39 | +50
50 | 80 4 | 6,5 | £9,5 | %15
2 2 2 2 11 | +11 | +11 | +11 | 420 | 420 | 420 | +20

13 | 18 | 25 | 38 | 23 | 428 | 435 | +48 | +33 | +38 | +45 | +58
80 | 120 | 6 | 7,5 | %11 |£17,5
3 3 3 3 13 | +13 | +13 | +13 | +23 | 423 | +23 | +23

15 | 21 | 28 | 43 | 27 | 433 | +40 | +55 | +39 | +45 | +52 | +67
120 | 180 | +6 9 | £12,5| £20
3 3 3 3 15 | +15 | +15 | +15 | 427 | 427 | +27 | +27

18 | 24 | 33 | 50 | 31 | 437 | +46 | +63 | +45 | +51 | +60 | +77
180 | 250 | %7 +10 [ £14,5| £23
4 4 4 4 17 | +17 | +17 | +17 | +31 | +31 | +31 | +31

20 | 27 | 36 | 56 | 36 | 443 | +52 | +72 | 450 | +57 | +66 | +86
250 | 315 | +8 |XI11,5| £16 | +26
4 4 4 4 | 20 | +20 | +20 | 420 | +34 | +34 | +34 | +34

22 | 29 | 40 | 61 39 | +46 | +57 | +78 | +55 | +62 | +73 | +97
315 400 | £9 |£12,5| *18 |+28,5
4 4 4 4 21 | +21 | +21 | 421 | 437 | +37 | +37 | +37

25 | 32 | 45 | 68 | 43 | +50 | +63 | +86 | +60 | +67 | +80 |+103
400 | 500 | £10 | £13,5| £20 |£31.5
5 5 5 5 23 | 423 | 423 | 423 | +40 | +40 | +40 | +40
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Gido trinh Do luong ky thudt

(Tiép theo bang 2)
Kich thudc danh
nghia (mm) P r 5
Tren | Dénva 5 6 7 5 6 7 5 6 7
bao gom
i 3 +10 +12 +16 +14 +16 +20 +18 +20 +24
+6 +6 +6 +10 +10 +10 +14 +14 +14
3 6 +17 +20 +24 +20 +23 +27 +24 +27 +31
+12 +12 +12 +15 +15 +15 +19 +19 +19
6 10 +21 +24 +30 +25 +28 +34 +29 +32 +28
+15 +15 +15 +19 +19 +19 +23 +23 +23
10 13 +26 +29 +36 +31 +34 +41 +36 +39 +46
+18 +18 +18 +23 +23 +23 +28 +28 +28
18 30 +31 +35 +43 +37 +41 +49 +44 +48 +56
+22 +22 +22 +28 +28 +28 +35 +35 +35
30 50 +37 +42 +51 +45 +50 +59 +54 +59 +68
+26 +26 +26 +34 +34 +34 +43 +43 +43
50 65 +54 +60 +71 +66 +72 +83
+45 +51 +62 +41 +41 +41 +53 +53 +53
65 20 +32 +32 +32 +56 +62 +73 +72 +78 +89
+43 +43 +43 +59 +59 59
+66 +73 +86 +86 +93 +106
80 100 +52 +59 +72 +51 +51 +51 +71 +71 +71
+37 +37 +37 +69 +76 +89 +94 +101 +114
100 120 +54 +54 +54 +79 +79 +79
+81 +88 +103 +110 +117 +132
120 140 +63 +63 +63 +92 +92 +92
140 160 +61 +68 +83 +83 +90 +105 +118 +125 +140
+43 +43 +43 +65 +65 +65 +100 +100 +100
160 120 +86 +93 +108 +126 +133 +148
+68 +68 +68 +108 +108 +108
+97 +106 +123 +142 +151 +162
180 200 +77 +77 +77 +122 +122 +122
200 25 +70 +79 +96 +100 +109 +126 +150 +159 +176
+50 +50 +50 +80 +80 +80 +130 +130 +130
+104 +113 +130 +160 +169 +186
225 250 +84 +84 +84 +140 +140 +140
250 780 +117 +126 +146 +181 +190 +210
+79 +88 +108 +94 +94 +94 +158 +158 +158
280 315 +56 +56 +56 +121 +130 +150 +193 +202 +222
+98 +98 +98 +170 +170 +170
315 355 +133 +144 +165 +215 +226 +247
+87 +98 +119 +108 +108 +108 +190 +190 +190
355 400 +62 +62 +62 +139 +150 +171 +233 +244 +265
+114 +144 +114 +208 +208 +208
400 450 +153 +166 +198 +259 +272 +295
+95 +108 +131 +126 +126 +126 +232 +232 +232
450 500 +68 +68 +68 +159 +172 +195 +279 +292 +315
+132 +132 +132 +252 +252 +252
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Gido trinh Do luong ky thudt

Bdng 3. PO HO GIGI HAN CUA CAC LAP GHEP LONG CO KICH THUGC TU 1+500mm
(TCVN 2244-99 VA 2245-99)

Lap ghép trong hé 16 co ban
H7 H7 | H7 H7 | H7 | H8 | H8 | H8 | H8 | H8 | H8 | H8 | H8 | HY
el | | 8 | 7 T | T | g6 | h6 | d8 | a9 | 8 | €9 | £ | f9 | A7 | W8 | 49
Kich thuéc danh Lap ghép trong hé truc co ban
nghid, mm

E8 E8 F7 | F7 | F8 | G7 | H7 D8 D9 E8 E9 F8 | F9 | H8 | H8 | D9

" h6 | W1 | n71 | h6 | h6 | h6 | h6 | h8 | W8 | #8 | 8 | W7 | W8 | W7 | h8 | W9

Stnax
Do ha gidi han , um
S

Lén hon 6 55 56 62 43 37 | 44 29 24 84 98 69 83 50 71 37 44 | 112
dén 10 25 25 25 13 13 13 5 0 40 40 25 25 13 13 0 0 40
Lé‘r} hon 10 6332 70 77 52 45 54 35 29 104 | 120 | 86 | 102 | 61 86 45 54 | 136
dén 18 32 32 16 16 16 16 0 50 50 32 32 16 16 0 0 50
Lén hon 18 82 86 94 62 54 | 66 41 34 | 131 | 150 | 106 | 125 | 74 | 105 | 54 66 | 169
dén 30 40 40 40 20 20 | 20 7 0 65 65 40 40 20 20 0 0 65
L@ hon 30 100 | 105 11450 75 66 | 80 50 41 158 | 181 | 128 | 151 | 89 | 126 | 64 78 | 204
dén 50 50 50 25 25 25 9 0 80 80 50 50 25 25 0 0 80
Lén hon 50 120 | 125 | 136 90 79 | 95 59 49 | 192 | 220 | 152 | 180 | 106 | 150 | 76 92 | 248
dén 80 60 60 60 30 30 | 30 10 0 100 | 100 | 60 60 30 30 0 0 100
Lé6n hon 80 142 | 148 | 161 106 | 93 | 112 | 69 57 | 228 | 261 | 180 | 213 | 125 | 177 | 89 108 | 294
dén 120 72 72 72 36 36 | 36 12 0 120 | 120 | 72 72 36 36 0 0 120
Lén hon 120 dén 180 165 | 173 | 188 123 | 108 | 131 | 79 65 | 271 | 308 | 211 | 248 | 146 | 206 | 103 | 126 | 345
85 85 85 43 43 | 43 14 0 145 | 145 | 85 85 43 43 0 0 145
. . 192 | 201 | 218 142 | 125 | 151 | 90 75 | 314 | 357 | 244 | 287 | 168 | 237 | 118 400
Lon hon 180 dén 250 100 | 100 | 100 50 50 | 50 15 0 170 | 170 | 100 | 100 | 50 50 0 1440 170
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Gido trinh Do luong ky thudt

Bdng 4. O DOI GIGI HAN CUA CAC LAP GHEP CHAT CO KICH THUSC

TU 1 PEN 500MM

(TCVN 2244-99 VA 2245-99)

Lap ghép trong hé 16 co ban

HS | H6 [ H6 | H6 [ HT | HT | H1 | HI
n4 n4 rS §5 p6 r6 56 s7

Kich thuéc danh nghia, mm Lap ghep trong hé tryc co bin
Ns[pe [ | [P R[S

h4 h5 h6 h6 h6

Do ho gidi han Zmax , um
1 2 3 4 5 6 7 8 9
Lan hon 6 dén 10 oA B A s IR il Bl B
e HERHRERE
R RRERE
e AHERERE
e HEHEREE
e HHBERREEE
onmoas o | 3| |
e HHEEHERE
Lon hon 120 dén 140 399 ?é §é 16170 638 22 15127 15322
e HNRRHREEE
Lon hon 225 dén 250 ﬁ ;(1) 15054 i?(l) 749 13183 19649 19846
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Gido trinh Do luong ky thudt

Bdng 5. DO DOI GIGI HAN CUA CAC LAP GHEP TRUNG GIAN CO KICH THUSC TU 1+500mm
(TCVN 2244-99 VA 2245-99)

Lap ghép trong hé 16 co ban

HS | H5 | H6 | H6 | H6 | H6 | HT H7 | H1 | HT | H8 H8 | H8 | H8
k4 | m4 | j,5 | kS m5 nS | J,6 k6 | m6 | n6 | j,7 k7 | m7 n7
Kich thuéc danh Lap ghép trong hé truc co ban
nemt ks [ s Ko [ Mo | o 17 [ K1 [ w7 | w7 s8 | ks [ ms [ ins
ha | ha 5o | hs | ks n6 | h6 | h6 | h6 W | n1 | n1 | w7
Sm‘dx
Do ho gidi han , um
Smin

) B s [ 10] 3] 7 12116145 7 [10]15] 19 7 [ 11 ] 16] 21| 25
Lonhon6dén 10 |\ o " | 5| g | 3 | 1 |2195| -6 | 14| 9 | 5 | 20| 26| 211 16| -12
) - 6 | 12| 4 | 9 | 1520 55| 9 | 12 ] 18|23 9 | 13] 19 25 | 30
Lonhon10den I8 [ -1 1 s | o | 4 | 1 |235| 20| 17| 11| 6 | 36| 31| 26 | 20| -15
) - 8 | 14 | 45| 11 | 17 | 24 | 65| 10 | 15 | 21 | 28 | 10 | 16 | 23 | 29 | 36
Lonhon18dén30 [ - 1 | 75| 41| 5 | 2 |275] 23 | 19| 213 | 6 | 43 | 37 | 31 | 25 | 18
) ) 9 | 16 | 55| 13 | 20 | 28 | 8 | 12 | 18 | 25 | 33 | 12 | 19 | 27 | 34 | 42
Lonhon30dénS0 | o | 5 |15 4| 7 | 1 | 33| 28| 23| <16 | 8 | 51| 44 | 37 | 30 | 22
) ) 10 | 19 | 65| 15 | 24 | 33 |95 | 15 | 21 | 30 | 39 | 15 | 23 | 32 | 41 | 50
Lonhon50den80 | 1\ 1 5 | o5 47| 8 | 1 |395| 34 | 28 | 19 | ;10 | w61 | 53 | 44 | 35 | 26
) ) 13 | 23 | 75| 18 | 28 | 38 | 11 | 17 | 25 | 35 | 45 | 17 | 27 | 38 | 48 | 58
Lonhon80den 120 | o | 5 | 595 | 19| 9 | 1 | 46| 39 | 32| 22| 2| 71| 62 | 51| 41 | 31
) - 15 27 1 9 | 21 | 33 | 45 |125] 20 | 28 | 40 | 52 | 20 | 31 | 43 | 55 | 67
Lonhon 120 dén 180 | 1o | 3 | 34 | 0 | Jo | 2 |525| 45 | 37 | 25 | 213 | 83 | 71 | -60 | -48 | -36
) ) 18 | 31 | 10 | 24 | 37 | 51 |145] 23 | 33 | 46 | 60 | 23 | 36 | 50 | 63 | 77
Lonhon 180den 2501 (o 3 | 39 | 25 | ‘12 | 2 |605| 52 | 42 | 29 | 15 | 95 | 82 | 68 | 55 | -41
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Gido trinh Do luong ky thudt

Phu luc 2
Bdng 6. KICH THUGC CG BAN CUA O LAN
Ki€u 6 lan d D B r

304 1304 20 52 15 2
305 1305 25 62 17 2
306 1306 30 72 19 2
307 1307 60307 35 80 21 2,5
308 1308 60308 40 90 23 2,5
309 1309 60309 45 100 25 2,5
310 1310 60310 50 110 27 3
311 1311 60311 55 120 29 3
312 1312 60312 60 130 31 3,5
313 1313 60313 65 140 33 3,5
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 thuéc d, D, B, r ctia 6 lan kiéu 36000, 46000, 80000, 66000, 42000,

32000, 12000, 2000, 116000, 176000, 92000, 1020000 ciing tra theo bang nay theo ba s6 sau

cung tuong dng.

Vidu 61an 92311 ¢6 d = 55mm, D = 120 mm, B =29 mm, r = 3 mm.
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Gido trinh Do luong ky thudt

Bdng 7. KICH THUGC CO BAN CUA THEN HOA RANG CHUNHAT

dl a f
ZxdxD b Kich thuéc | Sailech ;Ok: Ezlgl
Khong nho hon danh nghia | gi6i l.lan
Loai trung
6x13x16 35 12,0 - 0,3 0,2 0,2
6x16x20 4,0 14,5 - 0,3 0,2 0,2
6x18x22 5,0 16,7 - 0,3 0,2 0,2
6 x21 %25 5,0 19,5 - 0,3 0,2 0,2
6x23x28 6,0 21,3 1.95 0,3 0,2 0,2
6x26x32 6,0 234 1.34 0,4 0,2 0,3
6x 28 x34 7,0 25,9 1.65 0.4 0,2 0,3
8 x32x38 6,0 29.4 1.70 0,4 0,2 0,3
8 X 36x42 7,0 33,5 - 0.4 0,2 0,3
8 x 42 x 48 8,0 39,5 1.62 0,4 0,2 0,3
8 X 46 x 54 9,0 42,7 2.57 0,5 0,3 0,5
8 x 52 x 60 10,0 48,7 - 0,5 0,3 0,5
8 X 56 X 65 12,0 52,2 244 0,5 0,3 0,5
8x62x70 12,0 57,8 2.50 0,5 0,3 0,5
10 x 72 x 82 12,0 67.4 2.40 0,5 0,3 0,5
10 x82x92 12,0 77,1 0,5 0,3 0,5
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Gido trinh Do luong ky thudt

Bdng 8. LAP GHEP THEO DUONG KINH PINH TAM d

SAI LECH CO BAN CUA TRUC

Mién dung
sai ctia 16 )
e f g h Js n
H6 Ho 16
g5 5
H7 | HT " H1 | HTHT | HTHT H1
e8 f7 g6 h6 W1 | j. 6.7 n6
H8 H_S[H_S}
e8| €9
Bdng 9. LAP GHEP THEO CHIEU RONG b (KHI PINH TAM THEO d)
Mié A 2 R
ding wai SAI LECH CO BAN CUA TRUC
cua 16 d e f g h Js k
F8 8 [ 8 F8 [ F8 [ F8 | F8
F8 d8 17 18 h1 h8 o | .7
HS | HS [[H8]| HS
HY n7 h8 ||l j.7
Do | 22| Do | D9 | D9 | D9 oo [ b [ pof D9
d9 e8 | f7 | f8 | f9 h8 h9 7| k7
D10
D10 —
d9
10 F10 | F10 | F10 | F10 | F10 F10 | F10 | F10 | F10 | F10
d9 e | f7 | 8| 19 h7 h8 o | j7 | k7
J,10
110 | 410
Bdng 10. LAP GHEP THEO DUONG KINH DINH TAM D
A 4 N
Mién dung SAI LECH CO BAN CUA TRUC
sai cia 16 :
e f g h Js n
- HT HT H7 HT HT
f7 g6 h6 j.6 n6
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Gido trinh Do luong ky thudt

H8

s
hl

Bdng 11. LAP GHEP THEO CHIEU RONG b (KHI PINH TAM THEO D)

SAI LECH CO BAN CUA TRUC

Mién dung
sai cua 16 d o £ g h i
F8 F38 F8 F8 F8 F8 F8
s {E} 8 17 /8 T h8 7
D9 D9 D9 D9 D9
D> d9 8 17 h8 I
F10 F10 F10
F10 Y F Y
J.10
J.10 710
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Gido trinh Do luong ky thudt

MUC LUC
TRANG
LOT NOL GAU.......ooiiiiiiiee e 1
BAIMO PAU.........oooooiiooeoeeeeooeeeeeeeeceeeeeeeeeeeeeee oo 2
PHAN THU NHAT
DUNG SAI LAP GHEP

Chuong I: CAC KHAI NIEM CO BAN VE DUNG SAI LAP GHEP
1.1/ Khéi niém v€ sai s6 ché tao - sai s6 do ludng cdc chi tiét may...3

1.2/ Kh4i niém vé tinh doi 14n trong ché tao may ....... 4
1.3/ Quy dinh dung sai va tiéu chun ho4 .6
1.4/ Khai niém vé kich thudc, sai 1éch giGi han va dung sai 7
1.5/ Lap ghép va céc loai lap ghép. 10

1.6/ Biéu dién bang so d6 su phan b6 mién dung sai 1ap ghép. 14
Chuwong 2: HE THONG DUNG SAI LAP GHEP BE MAT TRON
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