Chuong 4 PO CHINH XAC GIA CONG

4.1. KHAI NIEM VE PQ CHINH XAC GIA CONG
4.1.1. Khai niém:

Trén co so nhitng yéu cAu lam viéc cua may moc, thiét bi nhu do chinh xac do 6n dinh, do
bén lau va nang suét lam viéc, mirc d6 phtrc tap, su an toan khi lam viéc ma ngudi thiét ké lap ra
nhirng diéu kién k¥ thuat can thiét va dung sai cho phép cta timg chi tiét may roi ghi 1én ban vé
che tao. Trong thyc té khong thé ché tao chi tiét co d6 chinh xac tuyét ddi, bai vi khi gia cong s&
xudt hién cac sai sd.

1. Dinh nghia: D¢ chinh xdc gia cong chi tiét may 1a muc do glong nhau v& hinh hoc, vé tinh
chat co 1y 16p bé mit cua chi tiét may dugc gia cong so v6i chi tiét may Iy twong trén ban vé thiét
ké.

2. Phan loai:

Do chinh xac kich thwdc

D6 1a do chinh xac vé kich thudc thang hoic kich thude goc.

Do chinh xé4c kich thuéc dugc danh gia bang sai s6 kich thudc that so vai kich thude 1y
tudng trén ban vé va duoc thé hién bang dung sai kich thudc do.

Do chinh xac vi tri twong quan

D0 chinh xac nay thuc chat 1a su xoay di mot goc nao do cua bé mat nay so voi bé mit kia
(dung 1am chuan).

Vi chi tiét 1a mot vat ran thé khdi nén do chinh xac xoay ctia bé mit ndy so voi mit kia
duoc quan sat theo hai mit phang toa d6 vudng goc véi nhau.

Do chinh x4c vi tri twong quan thuong duoc ghi thanh diéu kién k¥ thuat trén ban vé thiét
ké. P chinh x4c cang cao (sai sé cang nho) thi gia thanh san pham cang cao.

Vi du: D6 khong song song, d6 khong vudng goc, dd khong dong tam ...

3. Do chinh xac hinh dang hinh hgc dai quan

D6 13 mic do phu hop 16n nhat ciia chiung véi hinh hoc 1y twong cua chi tiét.

Vi du: Chi tiét truc duoc danh gia qua do con, do van, do da canh...

Mit phang duoc danh gia qua do phang so v6i mat phing 1y tudng.

4. P séng bé miit:

Do song bé mit 1a chu ky khong bang phang cta bé mit chi tiét may duoc quan sat trong
pham vi 16n hon do nham bé mat (1 — 10 mm).

P6 nham bé mit tng véi ty 1é: IF =0-=50 L t

I: khoang cach gitra 2 dinh nhap nho lién tiép.
h: chiéu cao cua 1 nhip nho) %

Do nhidm va 4o séng bé mat

Do song bé mit ing vai ty 1¢: ﬁ =50+1000

(H: chiéu cao cua séng, L: budc song)
5. Sai léch hinh hoc té vi (@ nham bé mit):
La tip hop tat ca nhirg bé 16, 1dm v6i bude cuc nhé va duoc quan sat trén mot quing
ngan tiéu chuan 1 (1=0.01 dén 8 mm ).

Ra: la trung binh cong cta khoang cach tir n diém trén duong nhap nhd dén duong trung
binh, nhung chi l4y tri sé tuyét d6i trong khoang chiéu dai chuén 1.

Ih/+1h, +..+1h ]
R, = - — (¢m)
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Rz: 1a gia tri trung binh cta 5 dinh cao nhat dén 5 dinh thip nhat ciia nhip nho trong
khoang chiéu dai chuan I.
_(Hy+H;+H;+H, +Hg)—(H, +H, +Hg +Hg +H,,)

R, =
: (pm)
L
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So dé xdc dinh do nhip nho t& vi
CHAT LUQNG BE CAP NHAN | Ra(pm) | Rz(pm) CHIEU DAI
MAT BONG CHUAN
1 80 320 8
X 2 40 160 2,5
Tho
3 20 80
4 10 40
5 20 2,5
Ban tinh 6 2,5 10 0,8
7 1,25 6,3
0,63 3,2 0,025
_ 0,32 1,6
Tinh
10 0,16 0,8
11 0,08 0,4
12 0,04 0,2 0,08
Siéu tinh 13 0,02 0,08
14 0,01 0,05

6. Tinh chit co Iy ciia 16p bé mit

Tinh chét nay 12 mot trong nhiing chi tiéu quan trong cua do chinh xac, n6 anh hudng lon
dén diéu kién 1am viéc cua chi tiét may, nhat 1a chi tiét 1am viéc trong diéu kién dic biét.
Tinh chét co 1y 16p bé mat duoc biéu thi bang
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- Do cimg té vi bé mit: sinh ra trong qua trinh gia céng dudi tic dung cua luc cit.
- Ung suét du trong 16p bé mit: do luc cit gay bién dang déo khong déu & tirng khu vuc,
do nhiét & ving cat.

Tri s6 ddu va chiéu sau phan bd tng suat du trong 16p bé miat phu thudc vao cac didu kién
gia cong cuy thé

Vi du: Trong luong cua bd doi pittong trong dong co khong duoc cé sai sé qua 20g dé
dam bao ddc tinh dong hoc va dong luc hoc khi dong co lam viéc.

Do climg bé mat lam viée cua séng truot may cong cu khong duoc thap hon 55HRC.

Khi xem x¢t d6 chinh xac gia cong cua mot nhom chi tiét, ngoai nhu:ngyeu t6 can xem xét
cho mot chi tiét, can phai ké dén ‘nhimg yéu t6 khacnham dam bao sai sb tong cong xuét hién trén
mot chi tiét bat ky trong nhém déu nho hon sai sé cho phép (dung sai).

Khi gia cong mot loat chi tiét trong cung mot dleu kién xac dinh mac du nhirng nguyén
nhan sinh ra tung sai s6 noi trén cua moi chi tiét 12 gibng nhau nhung xuat hién gia tri sai sO tong
cong trén ting chi tiét lai khac nhau. Nguyén nhan do tinh chat khac nhau cta cac sai s6 thanh
phan.

Mot s sai s6 xuat hién trén tung chi tiét cua ca loat déu c6 gia tri khong ddi hodc thay doi
nhung theo mot quy luat nhat dinh. Nhiing sai s6 ndy goi 14 sai s6 hé thong khong ddi hoic sai
s0 hé thong thay doi.

C6 mot sai s6 khac ma gia tri ctia chung xuét hién trén mdi chi tiét khéng theo mét quy
luat ndo ca. Nhitng sai s6 ndy goi 12 sai s6 ngiu nhién.
Vi nhitng 1y do trén, kich thudc thuc cua mdi chi tiét trong mot loat déu khéc nhau,
khac ca véi kich thuée diéu chinh

Céc nguyén nhan sinh ra sai s6 hé thong khong doi Ia:
e Sai s0 ly thuyét cia phuong phap cit.
e Sai sb ché tao cua may, do ga, dung cu cit.
e Do bién dang cua chi tiét gia cong.

Céc nguy@n nhan sinh ra sai s6 hé thong thay doi (theo thoi gian gia cong) 1a:
e Dung cu cat bi mon theo thoi gian cat.
e Bién dang vi nhiét cua may, dao, d6 ga.

Céc nguyén nhan sinh ra sai s6 ngiu nhién Ia:
e Tinh chat vat lidu (d6 cting) khong dong déu.
Luong du gia cong khong déu.
Vi tri ctia phoi trong do ga thay d6i (dAn dén sai s6 ga dit).
Sy thay ddi ctia ing suét du.
Do ga dao nhiéu lan.
Do mai dao nhiéu lan.
Do thay d6i nhiéu may dé gia cong mot loat chi tiét.
Do dao dong nhiét cua ché do cat got.

4.1.2. CAC NGUYEN NHAN GAY RA SAI SO GIA CONG
4.1.2.1. SAI SO DO BIEN DANG PAN HOI CUA HE THONG CONG NGHE
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Hé thong cong nghé (mday - dao - 6 ga - chi tiét gia cong) khong phai la h¢ thong tuyét d6i
cing vitng ma khi chiu tac dung cta ngoai lue nd bi bién dang dan hdi va bién dang tiép xuc.

Trong qua trinh cit got bién dang nay giy ra sai s6 kich thudc va sai sé hinh dang cua chi
tiét gia cong. Khi cat, luc cit tic dung 1én hé thong

cong ngh¢ dugc chia thanh ba thanh phan Px, Py, Pz ‘_LL_' Ay N
va bién dang theo ba phuong X, Y, Z.

Néu 1a dao nhiéu ludi hodc dao dinh hinh (tién, _,ﬁ_‘_’},_‘, 1 —f B
phay, bao) thi ca ba chuyén vi x, y, z déu anh hudng P, ' b—
dén do chinh xac gia cong, nhung y la phuong chuyén : |

vi theo phuong phdp tuyén voi bé mét gia cong c6 anh
hudng dén kich thudc gia cong nhiéu nhat.

Vi du: Hinh 1a anh huéng ciia lugng chuyén vi
y dén kich thudc gia cong trong phuong phap tién.

—_—T T T e~

% Sai s6 do d9 cirng virng ciia hé thong cong nghé p——

Pinh nghia: Do climg viing cta hé théng cong nghé J 14 kha ning
chéng lai su bién dang cua hé théng khi c6 cac ngoai 1}_Ic tac dung vao b) o o

D0 cing viing cua h¢ thong cong nghé dugc thé hién Ar P 7s

bang biéu thirc sau: J =2

NP y 9 T

J - d6 cung vitng (kG / mm?) <
Py - Iyc cit theo hudng kinh (kg); ar
y - lugng dich chuyén ctia miii dao theo phwong Py (mm). Khio sit bién dang dan héi

cua chi tiét gia cong.
a) So d6 g4 dit; b) Sy thay déi kich thudc
Luong dich chuyen ctia dao ddi voi chi tiét gia cong 13 tONg  gia cong do bien dang din héi cita chi

phan tir trong hé thong Do do > S Téngc:?ﬂg"vin md:;’); dan héi ciia
y=2Yi= a) I )
Z I 2—1: J ’—_::__:’;_::‘_1__’/;‘3@—
\ —a—T Iy
P mém déo cua hé thong cong nghé 1a kha Y ! ; 1Ar '
nang bién dang dan hoi cua h¢ thong cong nghé dudi -
cac tac dung ngoai lyc. PO mém déo dugc xac dinh ‘ s
theo biéu thirc sau: B —
1 X
w== b) .
‘] ; | Yis -
) , s  n y A Ar=yy = '1—_ Jis
Khao sat qua trinh tién truc tron dugc ga trén

hai mai tAm ctia may tién (hinh).

Jit: DO cling vitng cua miii tdm trudc

Jis DO cung vitng miii tdm sau (mii tdm & u dong) Hinh; Khao sat bién dang dan hdi cua hai miii tim.

ytt Chuyén vi cia tim trudc dudi tic dung ctia Py a) So do ga dat o y o
Vis Chuyén vi clia tAm sau dudi tac dung cla Py Cl:;))i ?il_étthay ddi kich thude gia cong do bién dang dan hoi cua

yit < Yts

So d6 dat ga phdi trén hai miii tAm duoc thé hién trén hinh (chi tiét tuyét dbi cing viing)

Nhu trén so do ta nhan thiy rang kich thude chi tiét duoc ting 1én gid tri gia tri Ar thay
d6i phy thudc vao khoang cach x theo phuong trinh bac hai va su thay doi kich thuée gia cong do
bién dang dan hoi ciia hai miii tAm thé hién trén hinh b,

Chi tiét g4 trén hai mii tdm (hinh) (Gia st 2 mii tAm tuyét d6i ctng virng )
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Ta khao sat dugc sy thay doi kich thudc gia cong do bién dang dan hdi cua chi tiét gia
cong. Bién dang 16n nhét s& dat dugc & giita doan truc (hinh b).

Nhu vy, khi gia cong chi tiét truc, do c6 bién dang dan hoi cta hé théng cong nghé, kich
thudc hinh dang hinh hoc cua chi tiét truc bi thay doi (hinh c).

Ta c6 thé két luan sau khi gia cong chi tiét c6 hinh tang trong

% Do dao cun
Do chinh xéc ché tao dung cu cit, mirc d6 mon cla nd va sai sd ga dat dung cu trén may
cong cu déu anh hudng dén d6 chinh xé4c gia cong.
Dic biét cac dung cu dinh kich thudc nhu miii khoan, khoét, doa, taro.... sai sé ché tao anh
hudng tryc tiép dén do chinh x4c gia cong.
Khi gia cong cac mat dinh hinh bang dao dinh hinh nhu dao tién dinh hinh, dao phay
modun, sai s profin s& lam sai dang bé mit gia cong.
Ngoai sai s6 ché tao, trong qua trinh cit, dao s& bj mon va lam anh huong dén d6 chinh
Xac gia cong.
< Do sai s6 phoi
Sy bién dong cuia do cig vat lidu va luong du gia cong sé gy ra sai s6 hinh dang hinh hoc
ctia chi tiét.
Trong thuc té ciing ton tai hién tuong in dap (di truyén céng nghé) sai sé hinh dang hinh
hoc cung tinh chat cia phoi va chi tiét gia cong nhu: do 6van, d6 c6~ A2 24~
4.1.2.2. SAI SO VA TINH TRANG MON CUA MAY - GA - D/
% Sai s6 clia may
Ciing nhu cac loai may khac, may cong cu dugc ché tao L
ra véi dO chinh xac nhét dinh. Cac sai s hinh hoc cua may n,
khi ché tao nhu do dao truc chinh, sai s6 séng truot...
s& dugc phan anh 1én chi tiét gia cong.

Vi du: Néu duong tam tryc chinh may tién & 5608 wuct
khong song song véi song truot cua than may trong mat phing nar
ngang thi khi tlen chi tlet gla Cong Anh huéng sai 56 ché tao clia mdy tién
s€ tao thanh hinh con (hinh).

S ‘h _e_

Néu séng truot khong thang trén mit phang nim ngang s¢
lam cho qiiy tich chuyen dong cua miui dao khong thang khién cho Séng truot
duong kinh chi tiét chd to chd nhé. ~z - ";‘l—' — et

Jd

Trén may phay dimg néu dudng tdm truc chinh khong thang
gdc v6i mit phang ciia ban may theo chiéu ngang thi mat phang phay ra s& khong song song véi
mat phang day dinh vi trén ban may.

Néu duodng tdm truc chinh khong thing goc véi mit phang cua
ban may theo chiéu doc thi mat phang phay ra s€ bi 1om

Sai s bd phan truyén dong cuia may ciing gay ra sai sb gia cong.
Vi du: khi tién ren néu budc ren cua truc vit me khong chinh xac

Chi tigt

- @
s€ lam cho budc ren gia cong co sal s6. Khi gia cong rang trén may phay, I Ban may | oS
néu co ciu phin do co sai s6 s& gay nén sai s6 budc ring cia banh ring Mat phing gia cong khong
gla Cong. song song vdi mit phiing ddy chi tiét
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Dbi v6i may tién, song trugt phia trude ciia may s€ mon nhanh hon song truot phia sau,

lam cho ban xe dao bi tut xudng va vi tri tuong dbi ctia dao so v6i chi tiét s& sai di va sinh ra sai
sO gia cong.

) <
/‘ A : i
san S ‘ Fa :
an md : —
Y F N S
[ R Wty
Mat phing gia cong bi 1dm. L B
o

Tinh trang mon ciia mdy tién
% Sai s ciia d0 ga

P ga dung dé dam bao vi tri twong dbi cua chi tiét gia cong voi dung cy cit. Sai sd ché
tao, lap rap d6 ga anh huong dén do chinh xac gia cong. Sai s6 vé hinh hoc ciia d6 ga s& phan anh
1én chi tiét gia cong.

Mot sb chi tiét cua dd gé nhu bac dan mili khoan bi phoi lam mon chi tiét dinh vi nhu
phién ty, chét ty bi mon khi tiép xtac nhiéu voi phdi va chiu tac dung cua lyc kep.

Ngoai ra do lap d6 ga trén may ciing gy ra sai s gia cong.

Dé dam bao do chinh xé4c gia cong da dinh, d6 chinh xac ctia 46 ga phai cao hon mot cip.

% Sai s0 ciia dung cu cit
Do chinh xéc ché tao dung cu cat, mirc d6 mon clia nd va sai sd ga dat dung cu trén may
cong cu déu anh hudng dén do chinh xac gia cong. Dic biét cac dung cu dinh kich thudc nhu mii
khoan, khoét, doa, taro.... sai s6 ché tao anh hudng truc tiép dén d6 chinh xac gia cong.
Khi gia cong cac mdt dinh hinh bang dao dinh hinh nhu dao tién dinh hinh, dao phay
modun, sai s0 profin s€ lam sai dang bé mit gia cong.

Ngoai sai s6 ché tao, trong qua trinh cit, dao s& bi mon va lam anh hudéng dén d6 chinh
Xac gia cong.

4.3. BIEN DANG NHIET CUA HE THONG CONG NGHE

%+ Ngudn phat sinh nhiét trong qua trinh gia céng
Trong qua trinh gia cong, hé thong cong nghé bi nong Ién do ma sat, do nhiét cat truyén
vao, nhiét phat ra tir dong co, tir hé thong thuy luc va do anh hudng cua nhi¢t dg moéi truong xung
quanh.
Nhiét d¢ ¢ cac bo phan khac nhau cua hé thong cling khac nhau (chénh léch nhau khoang
10-50°C) Bién dang nhiét ctia hé thong cong nghé anh hudng dén kich thude va hinh dang chi tiét
gia cong.

% Sai s6 do bién dang nhiét ciia may va do ga
Khi may lam vi¢c, nhiét d§ ¢ cac bd phan khac nhau cé thé chénh 1éch khoang 10-+50°C.
Nhiét d6 tang Ién lam tadm truc chinh x¢€ dich theo ca hai phuong ngang va ding. Do d6 chi
tiét gia cong & dau va cudi s& c6 kich thuédce khac nhau.
Bién dang nhit theo phuong ngang cua u truc trudc s€ gay ra sai s6 duong kinh va khi gia
cong cac chi tiét 16n co thé gay ra sai s6 hinh dang hinh hoc. Al (um) A\
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% Sai s6 do bién dang nhiét ciia dung cu cit

Khi cét trén bé mit dung cu (thép gié) nhiét 6 c6 thé dat téi
700 + 850%, nhung ‘cang xa vung gia cong nhiét do giam dang ké.

Hinh: Khi bat dau cit, nhi¢t d6 dung cuy tang dan, sau do

tang cham va hau nhu khong tiép tuc ting sau mot thoi gian
(dung cu dat su can béng nhiét).
Trong diéu kién binh thuong, d6 dan dai cua dao khoang 30+50 um
Do dai ctia dao tang khi ting budc tién dao, chiéu sau cat.
Bién dang nhiét ctia dung cu anh hudng dén d6 chinh xé4c gia cong
khi gia cong trén cac may da duoc diéu chinh sin (tr dong dat kich thuéce) va khic phuc duge khi
gia cong bang phwong phép cit thir.

% Sai s6 do bién dang vi nhiét ciia chi tiét gia cong

Mot phan nhiét & ving cit truyén vao chi tiét gia cong lam no bi bién dang va gay sai sb

gia cong.
Khao sat bién dang nhiét khi tién mot doan truc (hinh):
Nhiét d6 trén chi tiét phan bo khong dong déu, thay doi tir 10 + 45°C
Cao nhét tai miii dao (vung gia cong). a) 454035 30°C
Truong nhiét di chuyén theo mili dao tir phai sang trai ' il
(theo budc tién dao) (hinh a).
Tai thoi diém bat dau cat, dao duoc chinh ding kich thudc
vi chua c6 nhiét, chi tiét chua bi din no (vung I)
Khi nhiét do tang dan, truong nhiét di chuyen chi tiét bi
dan no déu (ving 1) dén doan cudi chi tiét, moi truong
truyel,l nhiét thay doi, ,lam cho nhiét tai day dat gia tr1 1on nhé b)
chi tiét dan nd 16n nhat (vang 1).
Sau khi nguéi chi tiét c6 hinh dang nhu trén hinh b.

Nhiét d6 cua chi tiét gia cong trong qua trinh cat phu thudc v
ché do cit. Khi tién tang van tdc cat va bude tién dao, nhiét d
chi tiét giam. Sai s6 do bién dang nhiét cta chi tiét chi anh
huong dén do chinh xéc gia cong khi chi tiét mong va nho.
Khi gia cong céac chi tiét 1on anh hudng nay khong dang ké.

Bi€n dang nhié¢t clia chi tiét gia cong.
a) Phan b6 nhigt;  b) Chi 1iét sau gia cong.

4.4. SAI SO DO GA PAT
Khai niém va phan loai sai so ga dat.
D¢ gia cong dugc trén may, chi tiét phai dugc dinh vi va kep chat. Hai qué trinh nay goi la ga
dat.
Phén loai:
Sai s6 ga dat bao gom:
e Saisd chuin &,
e Sai sd kep chit &,
o Saisd dd ga &g
% Sai s6 chuan
Sai s0 chon chuan 1a sai s0 phat sinh khi chuan dinh vi khong trung véi goc kich thude va
co tri sO bang luong bién dong cua gdce kich thudc chiéu Ién phuong kich thude thuc hién.
Sai s6 chuan phat sinh khi chuan dinh vi khong trung véi goc kich thudc (chuan do
luong).
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Céch tinh sai sai chuén &,
Nhu d3 trinh bay & phan trén viéc chon chuan c6 y nghia quan trong trong thiét ké nguyén
cong ndi riéng va cua ca quy trinh cong nghe.
Chon chuén hop 1y s& cho :
= Sai sb gia cong nho
= Chét luong gia cong ting
» Thoi gian gia cong giam
= Ning suét gia cong ting ...
VD 1:
Xem xét khi gia cong mat G trén hinh a, mat D vira 1a chuan dinh vi vira 1a gdc cua kich
thude A.
Trong trudng hop nay, kich thudc A khong c6 sai s6 &,(A) =0
Trén hinh b, van gia cong mit G nhung gbc kich thude tai mat N, gbc kich thude c6 moi
quan hé trong chudi kich thudc véi mit dinh vi D.
Gia str khi gia cong chi tiét c6 kich thudc Cmax:
Bmax = Cmax — A N
A: kich thudc diéu chinh (A = hang sd). ‘

\
L

2]
NP
1+

Khi gia cong chi tiét ¢ kich thuéc Cmin thi L C 1T,
Bumin = Crmin — A T T
Vay sai s0 chuan kich thudc B s¢€ la: D b D
3 S binh thinh sai s6 chudn
gc (B) = Bmax - Bmin = (Cmax - A) - (Cmin - A)
(C,‘C (B) = Cmax — Crin
& (B)=25 2
B
VD2: ’ v 7 r OEU
Hinh 4.1 1a sai s6 chuan cua kich thudc A: <
g(A) = 0 (do chuén dinh vi va chun do luong trung — \
nhau & mét phang 1) E 1
ec(B) = 8 (Vi 8 la dung sai cta kich thudce C) Hinh 4.1
S& df kich thuée B c6 sai s6 chuan 1a do chuan dinh vi 1 L
khong trung v6i chuan do luong 2. i O
Phuong cua céc kich thudc thuc hién A va B 1a phuong thing
dimg. < -
Trén hinh 4.2 chi tiét gia cong 1 dugc ga dat trén chot try 2 bang ! 2

w, 1% 2 \
mat 10 chuan.

Do khong c6 khe ho gitta 16 va chdt va chuan 1a tdm 16 chdt nén kich thuée C c6 sai sb
chuan bang 0

Hinh 4.2

A=2+C
2
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& (A) = o +0= o (8 1a dung sai cua kich thudc dudng kinh ngoai D cua chi tiét)
¢ 2 2

Khi c6 khe hé giira giira 15 va chot:

Sai s6 chuén cua kich thuéc A phai dugce cong thém gia tri

< f: n
thay ddi gi6i han ctia khe hé duong kinh A: “lo
A,: ?max - Cmin + |
Hay C c6 kich thude 1a C* ,

A=2+C => gC(A)=§+A
2 2

C . |
Sai s0 chuan anh huéng dén do chinh xac gia cong,
dd chinh xéc vi tri tuong quan, nhung khong anh hudng dén sai s6 hinh dang hinh hoc cua chi
tiét.

Pé giam hoic loai trir sai s6 chuén ta phai:

e Chon phuong an ga dat dé cho chuan dinh vi tring v6i chuan do ludng (gdc kich
thudce)

e Giam khe ho giita mat 16 chuan va chét dinh vi.

H2

Ngoai ra dé tiéu chuan hoa cac so d6 ga dit ¢ tat ca cac nguyén

cong can phai dam bao nguyén tic dung chuin thdng nhat. Nguyén tic [ ° \
nay co y nghia rat 16n ddi v6i cac truong hop gia cong trén day |
chuyén tu dong. A

H3

H1

Hinh bén 13 so dd ga dat chi tiét hinh tru trén khéi V. K

So d6 tong quat dé xac dinh sai sb chuan dugc thé hién trén
hinh vé

Puong tron nét lién 13 chi tiét c6 dudong kinh 16n nhat, con duong tron nét dut 1a chi tiét co
duong kinh nho nhat (trong mot loat chi tiét)

Ta thay: chuan dinh vi dé gia cong dat kich thudc Hi 14 cac dudng sinh K va Ki, con cac
chuan do ludong (chuan kiém tra) 1a cac duong sinh A va Ar. Néu chiéu vi tri giéi han ctia chuan
kiém tra 1én phuong cua kich thudc thuc hién ta dugc cac diém A’ va A1. (phwong kich thuée
dang xét song song voi bé mat khoi V)

Khoang cach giita A’ va A’1 chinh 13 sai s6 chuan
cua kich thudc Hi.

a

Nhu vay ta c6: )
£, = A'A = AD— (A0, +CO,) = (A0 - AD,)—CO, zg_col .k
(1) i
D A i G chufin
(Trong do6 : AO = % va AQ, = % )
D —-D_.
suyra AO—AO, :wzg

O day: & : dung sai cta kich thuéc dudng kinh chi tiét.
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0= Dmax - Dmin

Mat khac:
o, =00,sinp=-2C sinp=2 SN (9
. a 2 .. A
SIN— SIn—
2
Voi.
0OC=3%/2

Khi géc B thay d6i trong pham vi tir 0< B < % (truc

chuén 13 truc y)
Ta co:

(1), (2) suy ra o

EoHy = >

o, sing

—co,=2|1

2

.
sin—
2

Con khi goc B thay ddi trong pham vi tir %< B < 90° ta co:

Jlsing

Eehy) = 2| @
2

1

Khi g = %sai 56 chuan gc(H1)=0 ; Khi p=0 thi Eo(Hy) :g

Sai s6 chuan cua kich thude Hy duoc xac dinh nhu sau: H>=D - Hi

) 1_sinﬂ

.« . a
sin— sin—
2 2

Sai s6 chuén cua kich thude Hz 1a doan CO;1 va duge xac dinh nhu sau:
(1) suy ra: CO1 = 8/2 - gy

gC(H):Col_é_é 1_3|nﬂ :élsmﬂ
: 2 2 2
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Khi goc ,B—Esal s6 chuan gc (H2)= 8 ; Khi p=0 thi ¢ :g

e Khigocp=90"taco: o =2
2 SInE

Khi goc = % sai 56 chudn 2., = Va khi B=0 thi 4,4, =0

Trong qué trinh 1am viéc bé mat khéi V bi mon va tao thanh vét 16m A. Vét 1m A gay ra

mot luong dich chuyén ctia tam chi tiét xuéng phia dudi la p
sin—

Nhu vay, d6 mon cia khdi V s& 1am ting sai s6 chuan va thay doi dic tinh phan b cia
kich thudc gia cong.

4.5. SAT SO DO RUNG PONG
4.5.1. Tac hai cia rung dong trong qua trinh cit.

Rung dong cua hé thong cong nghé trong qua trinh cat khong nhing lam tang do nham bé
mat va do song, lam cho dao mon nhanh ma con lam cho 16p kim loai bé mat bi cung ngudi, han
ché kha ning cit got.

Rung dong lam cho vi tri trong ddi gitra dao cat va vat gia cong thay ddi theo chu ky, do
d6 ghi lai trén bé mat chi tiét hinh dang khong bang phang.

Néu tan sb thap, bién d6 16n sé& sinh ra do séng bé mat

Néu tin sd cao, bién do nho s& sinh ra d6 nham bé mat.

Ngoai ra do rung dong chiéu sau cit, tiét dién phoi va luc cat s& ting, giam theo chu ky
1am anh hudng t6i sai s6 gia cong.

4.5.2. Ngudn phat sinh rung dong trong qua trinh cit.
Rung dong xay ra phan 16n 1a do d ctng vimng cta hé thong cong nghé kém.
Thong thuwdong rung dong cé hai loai:
e Rung dong cudng birc
e Rung dong ty phat
Nguyén nhan sinh ra rung dong cudng birc 12 do cac luc kich thich tir bén ngoai truyén
vao.
Rung dong cudng buc ¢ thé co hodc khong theo chu ky tiy theo luc kich thich ¢ hodc
khong c6 chu ky.

RUNG BONG CUONG BUC

Nguon goc cua cac luc kich thlch gay ra rung dong cwéng birc co thé 1a:

- Céc chi tiét ctia may, dao cat hodc chi tiét gia cong quay nhanh nhung khong can bang
dong,

- C6 sai sb ctia cac chi tiét truyén dong trong may.

- Luong du gia cong khong déu, bé mat gia cong khong lién tuc.

- Cac mit tiép xuc co khe ho.

- Do rung dong cua cac may xung quanh.

RUNG DONG TU PHAT
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Do ban than qué trinh ct gay ra, n6 dugc duy tri boi luc cat va duogc giao su Balacsin B.S,
nha hoat dong khoa hoc 15i lac cua Lién Bang Nga giai thich nhu sau:

Tu rung xuét hién trong hé théng coéng nghé theo nhitng didu kién xac dinh va ching 1a hé
théng dao dong nang khong tat dan, duoc duy tri nho nguén nang lugng dugc tich tu lai do luc
cit gay ra.

Tu rung tiép tuc Xuat hién khi ma céac diéu kién gay ra ching chua duoc loai bo.

Tu rung tré ngai rat 1on dén viéc nang cao chat lugng va ning suat gia
cong.

4.5.3. Bién phap khic phuc rung dong.

Pé giam rung dong cudng birc cé thé giai quyét bang cac bién phap sau day:

- Nang cao d6 cimg vitng cua hé théng cong nghé.

- Giam luc kich thich tir bén ngoai truyén téi.

- Yéu cau cac chi tiét truyén dong cta may c6 do chinh xac cao.

- Cac chi tiét quay nhanh phai dugc can bang dong.

- Tranh cat khong lién tyc.

- Gia cong cac chi tiét co6 do chinh xac cao phai c6 co cau giam rung, co6 nén giam rung
cach ly vo1 bén ngoai.

Pé giam b6t tw rung cé thé dung cac bién phap sau:

* Tranh hét 16p phoi qua rdng va qua mong.

= Chon tdc d6 cat hop 1y sao cho khong nam vao ving xuat hién leo dao.

= Thay d6i hinh dang hinh hoc ctia dao sao cho giam luc cit & phwong ¢ rung dong.

= Dung dung dich tron ngudi dé giam bét mon dao.

= Nang cao do cimg viing cua hé théng cong nghé.

St dung cac trang bi giam rung nhim tiéu hao ning lwong tich tu gay ra tu rung trong qua

trinh cat.

4.6. SAl SO DO PHUONG PHAP PO VA DUNG CU PO

4.6.1. Sai s6 do dung cu do
Tuy dung cu do 1a dyng cu dé danh gia dg chinh xac cua chi tiét gia cong, nhung ban than
n6 khi ché tao, lip rap va diéu chinh s& truc tiép giy ra sai sé gia cong

4.6.2. Sai s6 do phwong phap do

Trude khi do, chi tiét gia cong dugc ga dat 1én dung cu hoac d6 ga do, sau d6 diéu chinh
chudi kich thudc ciia dung cu hodc dd ga do cho trung v6i khau can do. Cudi cung dong tac do,
ap luc do, v...v ciing gay ra sai s6 do va dan dén sai s6 gia cong.

Pé giam bot anh huong cia do luong dén do chinh xac gia cong, khi do luong phai chon
dung cu do va phuong phéap do phu hop.

4.7. CAC PHUONG PHAP XAC PINH PQ CHINH XAC GIA CONG

4.7.1. Tinh chit ciia sai so gla cdng va dwdng cong phan bd
Tinh chét cia sai sb gia cong
Khi gia cong mgt logt chi ttet trong cung mot diéu kién xdc dinh mac du nhiing nguyén nhan
gdy ra ting sai s6 ctia mdi chi tiét 12 gidng nhau nhung sai s6 tong cong trén timg chi tiét lai khac
nhau.
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S¢ di c6 hién tuong nhu vy 1a do tinh chat khac nhau cua cac sai s6 thanh phan
Mot sb sai s6 xuét hién trén tung chi tiét cua ca loat déu co gia tri khong d6i hodc thay doi
theo mot qui ludt ndo d6. Nhitng sai s6 ndy goi 1a sai s6 hé thong ¢ dinh hodc hé thong thay dbi.
Co6 mot sb sai s6 khac ma gia tri cua ching xuét hién trén mdi chi tiét khong theo mot qui ludt
nao ca.
Nhitng sai s6 nay goi 1a sai s6 ngiu nhién.

1. Cac nguyén nhan gay ra sai s6 hé théng cd dinh:
- Sai so ly thuyet cua phuong phap cit.

- Sai s6 ché tao cuia may, dao, d6 ga.

- Bién dang nhiét cua chi tiét gia cong.

2. Céc nguyén nhin gy ra sai sd hé thong thay ddi (theo thdi gian gia cong)
- Dung cy bi mon theo thoi gian gia cong.
- Bién dang nhiét ctia may, dao va d6 ga.

3. Céc nguyén nhan gay ra sai s6 ngiu nhién:

- Po cig cua vat liéu khong dong déu.

- Luong du gia cong khong dong déu.

- Vi tri ctia phoi trong d6 ga thay doi (dan dén sai s ga dat)
- Thay ddi ctia ung suét du.

- G4 dao nhiéu lan

- Mai dao nhiéu lan.

- Thay d6i nhiéu méy dé gia cong mot loat chi tiét.

- Dao dong nhiét cia qua trinh cat.

- Cac loai rung dong trong qua trinh cit.

4.7.2. Phwong phap tinh toan phan tich

Khi gia cong trén may di diéu chinh sin thi sai s6 tong cong As duge tinh theo cong thirc:
As = Ay + 7+ An + Am + A1 + 2 Ang

O day:
Ay - sai s6 kich thudc xudt hién khi c6 bién dang dan hoi cia hé théng cong nghé
y - sai sO g4 dat (gom sai s6 chuan, sai s6 kep chat va sai s6 d6 g4)
An - sai s6 phat sinh do diéu chinh may gay ra
Am - sai s6 do dung cu cit bi mon gy ra
A - sai s6 do bién dang nhiét ciia hé thong cong nghé gay ra
3 And - Sai s6 hinh dang hinh hoc do sai s6 ctia may va bién dang cua chi tiét gay ra.

Mot s6 thanh phan cua sai s6 trén ddy c6 thé khong xuét hién trong mét s6 trudng hop.

Vi du khi gia cong mit try tron xoay hodc cdc mat phang ddi xing thi khong c6 v

Khi gia cong loat nho chi tiét ma khong thay dao thi khdng tinh An (trong trudong hop nay
sai sO tong cong bang hiéu cua cac kich thudc 16n nhat va nho nhat s& giam)

Vi du:

Xéc dinh sai s6 tong cong néu
Ay =10 pm
=25 pum
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An =30 pm

Am =15 LLm
At =10 pm
2And =20 um

Giai
Theo cong thire ta co:
As =Ay+y+ An+ Am+ At + 2Ana =10 + 25 + 30 +15 + 10 + 20 =110 pm

4.7.2. Phwong phap duong cong phén b6
Trong san xut hang loat va hang khéi, viéc xac dinh do chinh x4c gia cong dugc thuc hién

bang phuong phap thong ké xac suit.

Khi gia cong mot loat chi tiét trén may da dugc diéu chinh sin, kich thudc thuc cua chi tiét
1a mot dai luong ngau nhién.

Nhiéu nghién ciru thuc nghiém da khang dinh rang khi gia cong co cac sai s6 do céac yéu to
ngau nhién giy ra déu phan bd theo quy luat chuan. V& mit 1y thuyét quy ludt nay duoc mo ta
bang dudng cong Gauss. Pé xay dung dudng cong phéan bd thuc nghiém, trude tién, phai cat thi
mot loat chi tiét roi kiém tra kich thudc cta ting chi tiét.

Sau d6 cac kich thudce nay duoc chia ra ting khoang (mot s6 khoang) va xac dinh tan suat
c6 nghia 13 ty sb gitra s6 chi tiét co kich thudc nam trong timg khoang chia dé va tong sb chi tiét

cua ca loat

m . s v A g A g4y o3 \ ) . v LA A 1s .k, o
— (6 day m 1a so6 chi ti€t c6 kich thudc nam trong tung khoang chia con n 1a tong s6 chi tiét cua
n

ca loat)
Gia sir loat chi tiét co 100 chi tiét va kich thudc thyc nam trong khoang tir 50 dén 50,36

mm.
Céc kich thude nay dugce phan chia ra 7 khoang va dugc ghi trong bang 4 — 1.

Béng4 -1

Khoang kich thudc (mm) TansG m Tansuat ™
n
50,00 - 50,05 2 0,02
50,05 - 50,10 12 0,12
50,10 - 50,15 18 0,18
50,15 - 50,20 27 0,27
50,20 - 50,25 23 0,23
50,25 - 50,30 15 0,15
50,30 - 50,35 3 0,03
3m =100 $ -
n
m LA
n
LTV R LA on A o A L /
Theo s6 liéu ctiia bang 4 — 1 ¢6 thé x4y dung d0 thi thuc nghiém ¥ %7 7§
(hinh 4.3).Trén tryc hoanh dat cac khoang kich thude, con trén & rozr XY
z |-g2z-
truc tung dat tan s6 (m) hodc tan suat (m/n). Cac c6t hinh chir nhat 1 e oz ,
8 +gmk
dugc goi la dac tinh phan bd. Néu ndi cac diém & giira cac khoang phan o
40w
b ta duoc duong cong gap khuc va nd duoc goi 1a duong cong phan bd L,
. A 10 0
thuc nghiém 2. 5 L os
Khi tang s6 luong chi tiét trong loat, gidm gia tri khoang chia o
£ 302 - dsd05 5015 5025 5035

va tang sb lugng khoang chia thi duong gap khuc s& gan triung véi R R
duong cong ly thuyet ctia quy lyat chuan Gauss.
Hinh 4.3 Phan b kich thudc thuc cua chi tiét Hinh 4.3
1 — Pic tinh phan bd; 2 — Puong cong thyc nghiém
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4.7.3. Phwong phap do thi diém
Phuong phap nay don gian, dé o B,
nhan biét, danh gia dugc theo trinh tu T B 7
gia cong va phat hién ngay phé pham Loals || |footr foal T
nén phuong phap nay duoc su dung phd | LId]74s 1 g é § ‘ i.
[ ) 1 1

.g_“

bién. Thuc chat cia phuong phap nay la Lo T975¢
kich thudc cua chi tlelz gia cong dugc e S i SeTE
thé hién dudi dang bicu do. 123465 217, ii@” rgb J1 5
Truc tung 1a kich thudc cua chi (a) . (
tiét con truc hoanh 1 s6 thi ty cua chi Hinh —4.4
tiét hodc trinh ty thoi gian gia cdng ching (h|nh 4.4)
Néu chi ghi kich thudc cia timg chi tiét, thi mic do bién doi it cho nén phai dung nhiéu
diém.
Pé khic phuc diéu ndy, nguoi ta thuong 1ay kich thudc trung binh cila ting nhém chi tiét (hinh —
4.5)

9

‘Mf

It 213144516

i\u..___m
ga—oooo-—

o

)

Phuong phap biéu dd diém c6 nhitng wu diém sau:

- Cho phép danh gia do chinh x4c gia cong ctia ca qua trinh

- Cho phép danh gia sy thay doi cta sai s6 theo thoi gian

- Phuong phép nay cho phép kiém tra mot phan chtr khong phai kiém tra 100%

Nhuoc diém:

- Khong phan biét anh hudng cua timg yéu t6 khac nhau, tic dong cung mot lic dén sai
sO gia cong

- Vi chon s chi tiét dé kiém tra it cho nén c6 sai so trong viéc danh gia do chinh xac gia
cong

Pors
7 T
_aaTI Loan Z—j—T'T-H—rT«w--—\ TTTTTTTTT
[ T
a _.I-J..i--- .L -—».I»J-_l-—l--i B
123646 6 737’ﬂ'112' e
) NA orrsp"‘ b)
Hinh - 4.5

4.8. CAC PHUONG PHAP PAT PO CHINH XAC GIA CONG

4.8.1. Phwong phap cit thir

cong nhan dua dao vao va cat di mot 16p phoi trén phan ngan nhat ciz .
mit gia cong, sau d6 dirng may va kiém tra kich thuéc . i L
Néu chwa dat kich thwoc thi lai diéu chinh dn dao sdu thém i 2
o s w Y
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lai cdt thir va kiém tra.
Qud trinh dé dwoc ldp di lip lai cho dén khi dat dwoc kich thwéc
yéu cau (hinh 4.6)
Trude khi cat thir, thudng phai 1y dau dé nguoi tho ¢6 thé dua
dao vao vi tri da lay ddu mot cach nhanh chéng va dé tranh phé pham.
2. Uu, nhuwoc diém:
Uu diém:
= Trén may khong chinh xac van c6 thé dat 4o chinh xac gia cong cao nho vao tay
nghé cong nhan.
= Loai trir 4nh hudng cua dao mon, do dao ludn duoc didu chinh ding kich
thude. ..
= (6 thé tan dung duoc phdi khong chinh x4c do c6 qué trinh rd g4 hodc vach
dau. ..
= Khong cin c6 d6 ga phc tap.
Nhuge diém:
= Po chinh xé4c gia cong bi gidi han boi bé day bé nhat ciia 16p phoi bi hét di.
Vi du: Pbi véi dao tién hop kim cing c6 mai bong ludi cat, bé day phoi ¢6
thé cat duoc khong nho hon 0,005mm.
= Pdi voi dao tién ¢ mon bé day phoi khong nhé hon 0,02 + 0,05mm. Ngudi tho
khong thé diéu chinh dao dé cat di mot 16p kich thude bé hon chiéu day 16p phoi
noi trén va do d6 khong dam bao duoc sai s6 bé hon chiéu day 16p phoi do.
= Nguoi tho phai chi y cao d nén d& mét moi, do d6 dé& sinh ra phé pham.
= Ning suét thap, tay nghé cong nhén cao, do do gia thanh gia cong cao.
Phuong phap nay chi dung trong san xuat don chiéc va loat nho.
Trong san Xuét hang loat 16n va hang khéi, & nguyén cong gia cong tinh nhu mai van dung
phuong phap cit thir dé loai trir anh hudng do mon d4 va dat d6 chinh xéc cao.

4.8.2. Phwong phap diéu chinh sin gia cong hang
loat (tw dong dat kich thwoc)

1. Khai niém:

Trong san xuit loat 16n va hang khi, dé dat kich thudc gia cong, chu yéu 1a dung phuong
phap tu dong dat kich thudc trén cic may cong cu diéu chinh san.

Bin chdt ciia phuong phép nay 1a trudc khi gi
cong dung cu da dugc dieéu chinh trudce, co vi tri tuon 3
quan c6 dinh so voi chi tiét gia cong hoac chinh xac |

1a ¢6 vi tri twong quan véi chi tiét dinh vi db ga. v T
=
Hinh 4.7 a) Trén may Phay 1{/\] P
1 Dédd ga ' T
2. Phién ty .
3. Chi tiét gia céng ‘ a) b)
4. Dao phay mat dau
Hinh 4.7 b) Trén may Tién
. . 1. Mam cp ba chiu
Vi du: Hinh 4.7 a) cho thay chi tiét gia cong duoc ga 2. Chi tiét gia cong
trén phién ty. 3. Cir chan

4. Dao

T khi h at ho 1
rudce khi gia cong dao phay ma dau duoc ga sao cho ludi s Cit hanh trinh.

thap nhat cich mat phang phién ty mot khoang bang A. (A goi la

60



kich thuéc khi diéu chinh may, A = = const). Néu khong ké dén d6 mon
ctia dao thi kich thudc gia cong cta chi tiét trong ca loat diu déu bing nhau.

2. Uu, nhuwoc diém:

Uu diém:
* DPam bao df chinh xac gia cong
= Giam phé pham.
= Do chinh xdc gia cong khong phu thudc vao bé day nhoé nhit cua 16p phoi cit va
trinh do tay nghé cua cong nhan.
= Ning suit ting
= Ha gia thanh gia cong.
Nhuoc diém :
= Chi phi thiét ké ché tao dd ga cao.
= Yéu cdu vé phoi cao.
* PO chinh xac giam néu nhu chat lvong dung cu khong tdt, mau mon.

Phuong phap nay duoc su dung ¢ dang san xuat hang loat va khoi. Hiéu qua kinh té mang
lai 16n vi giam dugc thoi gian gia cong, khong can tho tay nghé cao, chi can tho diéu chinh c6
trinh d0 cao.

4.8.3. Phwong phap tu dong diéu chinh

Trong nhitng nam gﬁn day, nho su phat trién manh mé& cua linh vuc tu dong hoa, chét
lugng gia cong con cod thé dam bao nho co st dung bo diéu chinh tu dong co6 lién hé nguoc.

Vi¢ce sir dung nay ngoai dam bao dugc chét lugng gia cong va s6 luong phé pham giam tGi
mitc gan nhu khong cé, con kéo dai thoi gian lam viée gj —
lan diéu chinh, giam dang ké thoi gian diéu chinh lai ma; e
trong qua trinh gia cong. ‘ N Q?
Vé co ban, so 6 khoi cua bd phan tu ddng diéu chinh c¢ DR
lién hé ngugc duoc trinh bay nhu hinh 4.8. R e

Nguyén ly lam viéc cta b phan nhu sau: |

Kich thudc gia cong duoc xac dinh nhd dau do m1 6

chu dong 1, kich thudc nay duoc chuyén d6i thanh tin hi .

dién nho bd chuyén doéi 2 réi qua co cau khuéch dai 3 va
vao co cau so sanh 4. rl_aj—- 4

Mit khac kich thudc yéu cau duoc chuyén doi thanh
tin hi¢u mau nho co cau 5 1di cling dwa qua co cau so sanh 4Hinh 4.8 So dd khdi cia bo phan tu
D6 chénh 1éch giita hai tin hiéu c6 ca dau (vi du # BYndudi¢udehinduecditedé kbudch dai 6
dé diéu
khién dong co 7 quay thuén hay nguoc chiéu kim dong ho tly theo du ciia d6 chénh 1a cong hay
trir dé di chuyen co cau chip hanh 8 theo hudng nay hay hudng khac (ra hay vao) sao cho do
chénh léch bang khong.

4.9. CAC PHUONG PHAP DIEU CHINH MAY

4.9.1. Piéu chinh tinh
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Diéu chinh tinh 1a ga dung cu cat dé xac dinh khoang cach tir no dén chuan dinh vi cua chi
tiét trén may chua chuyén dong (khi chua cat). Khi diéu chinh may can phai biét cach dat truong
phan bd mot cach hop 1y so vai cac gidi han cua trudong dung sai.

Vi du: khi tién truc nén dich trudng phan b vé phia kich thudc gidi han nho nhat.

Trong trudng hop nay do mon dao ma truong phan b kich thude dich dan vé phia kich
thude gidi han 16n nhét, nhu vay thoi gian gitta hai 1an diéu chinh ting 1én. Kich thudc can dat
trong qué trinh diéu chinh duogc goi 1a kich thudc dleu chinh thyc (kich thudce gia cong).

Khi diéu chinh tinh thi calip hodc dudng, mau dugc 1ap vao vi tri cua chi tlet gia cong, sau
do dich chuyen dung cu cit sao cho no ty sat vao bé mat calip hoidc dudng, mau roi kep chat.

Cac cir ty cting duoc diéu chinh mot cach tuong ty. Dé c6 kich thude didu chinh thue khi
gia cong truc, can phai dung chi tiét mau (dudng) c6 duong kinh nho hon.

Gia tri nho hon cua kich thude phai bang tong bién dang dan hdi ctia hé théng cong nghé
va d6 nham bé mit ma theo d6 ta tién hanh diéu chinh.

Khi gia cong 16 thi kich thudc cua chi tiét miu (dudng) phai 16n hon kich thude diéu chinh
thuc.

Kich thude diéu chinh tinh dugc xac dinh theo cong thuc:

Lac = Let+ Aps (3 77)

O day:

Lac - kich thudc diéu chinh tinh.

Lt - kich thudc thuc cia chi tiét gia cong.

Abs - lugng bd sung cho blen dang dan hoi cta hé théng cong nghé, do nhip nho bé mit
ctia chi tiét gia cong va khe ho cua o truc.

Néu diéu chinh vao giira trudng dung sai thi:

L, =t (3.78)

O day:

Lmax - kich thudc gidi han 16n nhat theo ban vé chi tiét

Lmin - kich thudc gidi han nhé nhat theo ban v& chi tiét

Luong bo sung Aps bao gid ciing 12 s6 duong, né duge tinh nhu sau:
+ Bé miat khong ddi xung:

A=At A2t Az (3.79)
+ Bé mit dbi xung:

Abs = 2(A1 + Az + A3) (3.80)
O day:
A - lugng bién dang dan hoi cua hé thong cong nghé. Aj dugc tinh theo cong thirc:

P

A = Ty (3.81)

O day:

Py - thanh phan luc cit huéng kinh (kG hoidc kN)
J - d6 ctng virng cta hé thdng cong nghé (kN/m hodc kG/mm)
Az - Chiéu cao nhip nho cua bé mit gia cong (A2 = Rz)
A3 - khe ho ban kinh cua 6 d6 truc chinh Az = 0,02 - 0,04 mm).
Trong cong thire (3 .77) dau (+) dugc dung khi gia cong truc, con diu (-) duoc dung khi gia
cong 1o.
Nhuge diém cta phuong phap diéu chinh tinh 1a khong biét dugc chinh x4c lwong bd sung
Abs. N6 thuong duge xac dinh bang kinh nghiém, do dé dung phuong phép diéu chinh tinh rat kho
dat @6 chinh xac 16n hon cap 4. )
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4.9.2. Piéu chinh theo chi tiét cit thir bang calip tho

Noi dung cua phuong phap nay la nguoi tho tién hanh
cat thir mot hoac mot s6 chi tiét.

Néu kich thudc cta cic chi tiét cat thir nam trong
pham vi dung sai thi diéu chinh xem nhu di duoc va cho phép
gia cong ca loat chi tiét.

Phuong phép diéu chinh nay khong thé tranh khoi phé
pham ngay cé khi dung sai 16n hon trudng phan bd kich thuée
cua ca loat chi tiét.

Khi cat thir mot chi tiét, khong thé biét chi tiét nay nam
¢ vi tri nao cua duong cong (hinh), vi vay trong truong hop nay
c¢6 kha ning xuat hién nhiéu phé pham.

C6 nghia 1a duong cong phan b kich thudc co thé nam & vi t
bét ky so véi truong dung sai va kich thude cét thir ciing khong biét
nam & dau trén dudng cong phén bb d6 (cac diém A)

DPé d¢am bao khong c6 phé pham ngay ca trong truong hop du
sai 16n hon truong phan b kich thude (5 > 6¢) phai diéu chinh sao «
tam phan b kich thudc tring voi tim dung sai. | 5 yor

Piéu nay khong thé thuc hién dugc néu sd chi tiét cat thir qué oran b5 Kich th:i J—

dudng 1 va clia cac gia trj trung binh cla cac
nhém duding 2

4.9.3. Piéu chinh theo chi tiét cit thir bing dung cu do van niing

Phuong phap diéu chinh nay dugc xay dung trén co s cua 1y thuyét xac suat. Co so cua ly
thuyét xac suat dugc hiéu nhu sau:

Néu kich thuéc cua ca loat chi tiét phéan b theo quy luat chuén voi sai 1éch binh phuong
trung binh o (duong cong 1 trén hinh 3) va néu loat ch1 tiét nay duogc chia ra cac nhom nho gém
m chi tiét va x4c dinh sai léch trung binh cong cua mdi nhom thi phan héa ku‘h thirde ena cac oi4
tri trung blnh ctia cac nhom c6 thé tuan theo quy ludt chudn voi sai 18 ' J

= T (duong cong 2 trén hinh 3)
m

Nhu vay, khi cat thir m chi tiét, néu kich thudc 13 trung binh c¢
trong pham vi dung sai thi viéc diéu chinh coi nhu dat yéu cau.
Trong truong hop nay khi gia cong loat chi tiét bang dao c6 do

mon it va khi gia cong kim loai mau bang dung cu hat mai thi anh hu¢ '
ctia mon dao co thé bo qua. = -
Kich thudc diéu chinh Ly hop 1y nhét khi né tring véi tAm dung s: seas sisu chinh theo chi st ct thirahs dyng cu do van
So db diéu chinh theo phuong phap ndy dugc trinh bay trén hinh 4, """ men deoknens dinaks)
O day mo ta cac vi tri ngoai cing ctia duong cong phan bb nam
trong pham vi dung sai 8 = Lmax - Lmin va cac vi tri ngoai cung cua cac duong cong phﬁn b
cua cac gia tri trung binh cong cua cac nhom chi tiét ma theo do6 gia cong khong co phé pham
Véi cac diéu kién cu thé c6 thé cho rang kich thudc trung binh cong ctia m chi tiét 1éch véi

kich thuéc trung binh cong cua cé loat chi tiét mot gia tri khong qua 3-Z

Jm

Néu kich thudc trung binh cong ctia m chi tiét roi vao khoang du (dung sai diéu chinh) thi
viéc diéu chinh coi nhu dugc va s€ khong c6 phé pham khi gia cong.

Theo hinh 4 ta c6:
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5. =5- 60(1+ i) (3.82)

Jm
S chi tiét m c6 thé chon tir 2 dén 8 .Nhu vay diéu kién dé khong co phé pham la:
1
60| 1+ — |[+5, <O 3.83
1)+, (383)

Néu tinh dén sai s hé thong (trong nhiéu trudong hop) c6 anh huéng dén kich thude thi

diéu kién dé khong c6 phé pham s& la:
60(1+%]+6H FA<S (3 84)

O day:

A - sai s6 hé thong.

Dung sai diéu chinh dn khong trung vdi sai s6 diéu chinh An. Sai s6 diéu chinh An 12
khoang cach gitra cac vi tri ngoai ciing cho phép ciia cac dinh duong cong phan b khi diéu
chinh.

Sai s6 diéu chinh chiu anh hudng cua cac sai s6 sau déy :

- Sai s6 dich chuyén )i ctia tim phén b6 kich thudc so véi kich thuée diéu chinh.

- Sai sb diéu chinh vj tri cta dao

- Sai s6 do chi tiét mau (dudng) As

Ba loai sai so trén day la nhiing dai lugng ngau nhién, khong phu thudc vio nhau, cho nén
sai sO diéu chinh ) dugc tinh theo nguyén tic cin bac hai tong cac gia tri binh phuong:

Ay =12A + A + A (3.85)

O day:

1,2 - hé s6 tinh dén d9 sai 1éch cua quy luat phan bd thuc so voi quy luat chuan.

Dung sai diéu chinh duoc tinh theo cong thirc:

S, =12 A + A, (3.86)

Tir so d6 trén hinh 3.40 ta thiy dung sai diéu chinh dn nhé hon sai sé diéu chinh Ay mot lugng

6o

A=

Theo so dd diéu chinh nhu hinh 3.40 thi kich thudc diéu chinh duoc tinh theo cong thirc:
L. =wio,saH (3.86)  r—

Trong truong hop gia cong loat 1on chi tiét S ds
(vi du nhu céc chi tiét dang truc) cAn phai tinh dén  diu chinh may o&
d0 mon dao, do @6 khi diéu chinh may phdi tinh 92 ccn < b

;N ang truc co6 tin

toan sao cho truong phan bo nam trong truong dén anh hudng cla
dung sai dé phan 16n trudng dung sai dugc ding 52 58 hé thang thay
dé bu lai lugng mon dao va cac sai s6 hé théng bi& ' s 5
doi khéc. Lo |

Giai quyét duoc van dé nay s& cho phép t: Lipax
phai diéu chinh lai.

Hinh v€ trén la S0 d6 diéu chinh may hop ly dé gia cong loat chi tiét dang truc.Trong
truong hop ndy mot phan truong dung sai a dugc dung dé bu lai sai s6 do, phan thir hai cta

truong dung sai dugc ding dé bu lai sai s6 diéu chinh 3H, phan thi ba 6o(1+ i) dugc dung dé
m

=
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bu lai tic dong cla cac sai s6 ngau nhién, phan con lai b cua trudng dung sai duoc dung dé bu lai
sai sO do cac yéu td hé thong thay d6i gay ra (mon dao).

R rang, trong truong hop nay kich thuée diéu chinh khong thé trung véi tam dung sai. N6
dich chuyén vé phia kich thuéc gidi han nho nhét cua truc. Do d6 can phai xac dinh cac kich
thudc gidi han ciia kich thude trung binh ctia nhém nhé chi tiét.

Gi6i han nho nhét L". cua kich thudce trung binh ctia nhém duoge xac dinh theo cong thuc:

min

1
L. =L, +a+3c|1l+— 3.87
min min ( \/Ej ( )
Gi6i han 16n nhéat " cua kich thudce trung binh ctia nhém duge xac dinh theo cong thic:
1
L. =L -b-3c|1l+—= 3 .88
1 3 89
Dung sai diéu chinh dn dugc xac dinh theo cong thuc:
5H = L?n - L?nln (389)
Thay cac gia tri L"max va L"min vao cong thirc (3 .89) s€ duoc:
1
0, =0-60|1+— |-a-b 3.90
=s-eof i ) (590

Cong thtc (3. 90) cho thy: dé ting dung sai diéu chinh dn (1am cho viéc diéu chinh don
gian va ré tién) can phai giam gia tri b, nhung diéu nay lam tang s6 1an diéu chinh.

Trong thyc té phuong phap diéu chinh nay dugc tién hanh nhu sau:

Gia cong nhom chi tiét thir nhat roi tinh kich thudc trung binh cia nhém. Néu kich thudc
trung binh cua nhom nam trong pham vi dung sai diéu chinh thi viéc diéu chinh coi nhu dat yéu
cau

Trong truong hop nguoc lai can thém luong hiéu chinh bd sung vao kich thuée diéu chinh
va gia cong nhom chi tiét thir hai rdi tinh kich thudc trung binh ctia nhém chi tiét d6 va déi chiéu
xem nd cd nam trong pham vi ciia dung sai diéu chinh 8y hay khong.

Cong viéc duoc lap lai cho dén khi kich thuéc trung binh ctia nhém nam trong pham vi
dung sai diéu chinh dn. Khi gia cong dong thoi bang nhiéu dao thi viéc diéu chinh hé théng cong
nghé phirc tap hon nhiéu, vi vy dé diéu chinh duoc ngudi ta thuong dung dudng hodc chi tiét da
duogc gia cong chinh xac trudc d6. Trong trudng hop ndy can ga tat ca cac dao sao cho khong tiép
xuc voi cac bé mit (can gia cong) cua chi tiét mau hodc dudng.

Sau khi gia cong thir mot chi tiét can phai hi¢u chinh lai cac dao theo céc bé mat d3 duoc
xac dinh trudc.

Néi cach khéc, chi tiét mau (hodc dudng) chi cho phép diéu chinh tinh ma trong d6 can c6
thém cac hiéu chinh do diéu chinh dong giy ra

Trong nhitng truong hop khi biét dugc do chinh xac ctia hé théng cong nghé (khi biét
luong bién dang dan hoi) thi chi tiét mau hodc dudng dugc ché tao theo kich thudc di hiéu chinh.

65



