Chwong Vv
CHUOI KiCH THUOC

Muc tiéu chwong V: Sau khi hoc xong chuwong nay, Cac sinh vién cé kha
nang:

1. Phdn biét dwoc cdc loai chudi kich thude.

2. Lap duoc chudi kich thubc ciia mét chi tiét hodc cia mot bé
phdn may.

3. Gidi bai toan chuéi kich thwoc nham tim mot hodc mot so cdc
kich thudc chuwa biét cua chi tiet hodac cua mot bo phan may.

4. Trinh bay duwoc cac yéu cau va cdc nguyén tdac co ban cua viéc
ghi kich thuoc.

5. Trinh bay duoc cac phwong phdp co ban cho viéc ghi kich thudc
va chon dwoc phwong phap ghi kich thudc phu hop trén ban vé chi tiet.

5.1. KHAI NIEM

Khi thiét ké mot may hay bd phan may, mbi quan hé vé vi tri chinh
xéc giita cac chi tiét may c6 anh huong dén chat luong lam viéc ctia may.
Méi quan hé nay dugc hinh thanh trén co s& cac kich thudc cua céc chi
tiét may tham gia trong lap ghép va duoc goi 1a chudi kich thude.

5.1.1. Pinh nghia

Chudi kich thude 1a mbi quan hé khép kin giira cac kich thudc cia
mot chi tiét hay gifra cac kich thudc cuia nhiéu chi tiét trong cung mot bd
phan may hay trong mot may.

Nhu vay, dé hinh thanh chudi kich thudc phai c¢6 hai diéu kién sau:
— Céc kich thuéc ndi tiép nhau.

— Céc kich thudce phai tao thanh mot vong kin, nghia la néu di theo
cac kich thudc voi mdt chiéu nao do thi s€ trd lai cho xuat phat ban dau.

Ghi chu:

* Nhitng kich thudc tao thanh chudi c6 thé 1a kich thudc dai (hinh
5.1) hay kich thudc goéc (hinh 5.2).

* Méi kich thudc trong chudi dugc goi 1a mot khau.
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Hinh 5.2: Chudi kich thudéc goc

5.1.2.Phan loai
1. Theo két ciu ciia chuéi kich thwée, chia ra hai loai:

— Chubdi kich thudc chi tiét: chudi ma cac khau trong chudi 1a kich
thudc cua cung mat chi tiét (hinh 5.1, 5.2).

— Chubi kich thuge lap ghép: chudi ma cac khéu trong chudi 1a
kich thudc cua cac chi tiet khac nhau trong lap ghép (hinh 5.33a, b).

A, Az %

Hinh 5.3: Chudi kich thuéce ldp ghép
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2. Theo vi tri twong quan giira cdc kich thwdc, chia ra ba loai:

- Chudi kich thudc duong thing: chudi ma cac khau trong chudi
nam song song v&i nhau trong cing mdt méat phang (hinh 5.1, 5.2, 5.3).

- Chudi kich thudc mat phang: chudi ma cac khau trong chudi
nam trong cung mdt mat phang hoac trong nhitng mat phang song song
v&i nhau, nhung ban than ching khong song song védi nhau (hinh 5.4).

A

b)

Hinh 5.4: Chuéi kich thuéc mdt phang

- Chudi kich thudc khong gian: chudi ma cac khau trong chudi
nam bat ky trong khong gian.
Chudi kich thudc khong gian thuong dugce chiéu 1én cac mit phang

toa do vudng goc dé dua tro vé chudi kich thude dudng thang hoic chudi
kich thudc mit phang.

5.1.3.Céc thanh phén ciia chudi kich thuéc

Dua vio tinh chét ctia khau trong chudi, chia ra 1am hai loai:

— Khau thanh phan (ky hi¢u 1A A; i =1, 2, ..., n) 1a khiu ma gia tri
cua nd ddc 1ap so véi cac khau khic.

— Khau khép kin (ky hiéu la Ay) la khau ma gia tri cia n6 phu
thudc vao cac khau thanh phan. Khau khép kin tu hinh thanh sau khi gia
cong chi tiét (d6i voi chudi kich thude chi tiét) va ty hinh thanh sau khi
lap ghép (ddi vai chudi kich thudc lap ghép). Trong mot chudi kich thude
chi dwoc co mot khau khép kin.

Ghi chu:
— Trong chudi kich thudc 1ip ghép, khau thanh phan 1a kich thudc

ctia cc chi tiét tham gia vao chudi. Vi du: V6i chudi kich thuéc trong
hinh (5.3a) va (5.3b), khau khép kin 1a khe hé Az ctia moi lap.
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— Véi chudi kich thude chi tiét, viée xac dinh khau thanh phan va
khau khep kin s& phy thudc vao trinh tu gia cong cac kich thudc trong
chudi d6. Vi chudi kich thude trong hlnh (5.1), néu trinh ty gia cong Ay,
Ay, Az, A4 thi As la khau khép kin; néu thay ddi trinh ty gia cong la Ay,
As, As, A4 thi A; la khau khép kin.

Trong cac khau thanh phan, tiy theo anh huéng cia khau thanh
phan dén khau khép kin ma chia ra lam hai loai sau:

— Khau thanh phén ting (goi tit 1a khau ting) 13 khau ma gia tri
cua no tang s€ lam cho gia tri ctia khau khép kin tdng va nguoc lai.

— Khau thanh phan giam (goi tit 1 khau giam) 14 khau ma gia tri
cua no tang s lam cho gia tri cia khau khép kin gidm va nguoc lai.

Vi du: Véi hinh 5.3a, b, khdu A; 1a khau tang con A; la khau giam.
5.1.4.Nguyén tic l1ap chudi kich thuwéc

Mubn 1ap dugc chudi kich thude hop 1y, can theo nhitng nguyén
tac lan luot nhu sau:

— Cac khau cta chudi phai ndi tiép v6i nhau va tao thanh mot
vong kin.

— Trong mdi chudi chi c6 mot khau khép kin.

_ — Phai lap duoc "chudi kich thudc ngan nhat". ChpSi ngan nhat la
chuoi c6 s6 khau it nhat. Cung mot khau khép kin, co thé lap dugc nhiu
chuoi kich thudc véi s lugng khau khac nhau. Néu s6 lugng khau thanh
phén cang nhi€u thi dung sai cua chung cang bé (d€ thoa man dung sai
cua khau khép kin). Diéu d6 s& giy kho khan cho qué trinh gia cong,
tham chi c6 thé khong gia cong duoc.

_ Vo ,chu(:)i kich thugc lap ghép, mudn 1ap duoc chudi ngan nhét thi
moi chi tiét chi tham gia vao chuoi mot kich thudc.
5.2. GIAI CHUOI KiCH THUOC

Giai chudi kich thudc 1a phai tim mot khau hosic mot s6 khau trong
chudi. C6 nhidu phuong phap giai chudi kich thudc khac nhau, tuy nhién
trong pham vi chuong nay chi trinh bay viéc gidi chudi kich thudc theo
phuong phap d6i 13n chic ning hoan toan.

Khi giai chudi kich thude, c6 thé gip hai loai bai toan sau:
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e Bdi todn thudn: Biét truée kich thude danh nghia va sai léch
gi61 han cua tat ca cac khau thanh phan, tim kich thudc danh nghia va sai
1&ch giéi han cua khau khép kin.

Bai toan thuan thuong dung dé:

— Tinh sai s8 chuén cho mot kich thude thuc hién nao do6 trong
cong nghé.

— Kiém nghiém lai mot két qua tinh toan hay mot yéu cdu trong
lap réap.

e Bai todn nghich: Cho biét kich thudc danh nghia va sai 1éch
gi61 han cua khau khep kin, tim kich thude danh nghia va sai 1éch gioi
han cua khau thanh phan.

Bai toan nghich thuong dung dé:

— Chuyén tir kich thudc thiét ké sang kich thuge cong nghé khi
kich thudc cong nghé khac V('rj kich’ thu;(yc thiét ke do viéc chon chuan
cong nghé khong trung véi chuan thict ké.

— Tinh toan x4c dinh d6 chinh xéc kich thudc cua cac chi tiét may
cau tao thanh may tir yéu cau k¥ thuat cia may.

5.2.1.Mdi quan hé giira cic khau trong chudi

Xac dinh mdi quan hé giira khau khép kin véi khau thanh phan tir
cac hinh 5.1, 5.3 va5.4.

’V(')'i hinh 5.1, gia st trinh ty gia cong 1 Az, Az, Az, Agthi Ay = As
va moi quan hé 1a:

AZ:A5:A1—A2—A3—A4 (51)
Véi hinh 5.3, Ay = Az va méi quan hé 1a:
Az = A3 = Al — A2 (52)

Véi hinh 5.4, gia su trinh tu gia cong 1a A, A; thi Ay = Az va mbi
quan h¢ la:
Ay = Az = A1.cosa + Ay.Sin o (5.3)

Mot cach tong quat, phuong trinh biéu dién mbi quan hé giita khau
khép kin véi cac khau thanh phan la:

As = BrAr+ BoAot ...+ BaAn= D BiA; (5.4)
i=1
v6i n — s6 luong khau thanh phan trong chudi.
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Trong d6 Bi goi 1a hé s anh huong cua khau thanh phan dén khau
khép kin. Trong chudi duong thang, p = +1 ddi voi khau tang va p = -1
d6i voi khau giam. Con trong chudi mat phiang hay chudi khong gian, p
s& bang sin hodc cos cia mot goc a nao dé theo nhu cong thie (5.3).

Cong thire (5.4) c6 thé viét dudi dang khac, trong d6 dua tit ca cac
khau tang vao tong thir nhat va tat ca cac khau giam vao tong tha hai:

A, ZBA+ ZBA (5.5)

i=m+1

trong do:

m
Z:BiAi — tong cac khau ting (m khéu ting)
i=1

n
Z B;A; — tong cac khau giam (n — m khau giam)
i=m+1
Cong thue (5.5) duoc s dung dé giai bai toan chudi kich thudc.
Theo phuong phap doéi lan chirc nang hoan toan, dung sai ctia cac khau
thanh phan va khau khép kin dugc tinh toan trén co so sao cho chiing dat
duogc tinh doi lan chirc ndng hoan toan. Vi vy kich thudc cua cac khau
nam trong vung kich thudc cho phép s€ dat tinh doi 1an chirc nang hoan
toan ngay ca khi chiing c6 gié tri bién, méc du x4ac suat xuat hién cac gia
tri d6 1a rat nho.
5.2.2.Giai bai toan chudi kich thuéc
1. Bai todn thudn

Tir cong thire (5.5), ta co:

AEmax :Zm:ﬁiAimax + Zn: BiAimin (56)
Emm ZBAlmm + z BA (57)

Trir (5.6) va (5.5), s€ co sai 1éch gidi han trén ctia khau khép kin:
ESy = Aymax — Az

Eszz{ZBiAimax+ Z BiAimin} {ZBA - Z BA}

i=m+1 i=m+1

= ZB ES, + Z BEI (5.8)

i=m+1
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Tru (5.7) va (5.5), s€ co sai 1éch gidi han dudi ctia khau khép kin:
Ely = Asmin — Az

| S+ 3 BA.W} {ZBA .S BA}

i=m+1 i=m+1
ZB El, + Z BES, (5.9)
i=m+1
Trur (5.8) va (5.9), sé c6 dung sai khau khép kin Ty la:
m n
Ty = Asmax — Asmin = ZBiTi - Z BiT; (5.10)
i=1 i=m+1

Trudng hop dbi voi chudi kich thude dudng thang, vi B = + 1 nén
cong thirc (5.10) tr¢ thanh:

m n n
Ts = Asmax— Asmin= D T+ D Ti=>_T, (5.11)

i=1 i=m+1 i=1
Vi du: Vi chi tiét nhu hinh (5.1), gia st trinh ty gia cong la A1, Ay,
As, Ay Biét Ay = 450£0,15; A, = 65_900; As = 285700 ; Ag = 5807, .
Tinh kich thudc As.

As As

Aq

Ay | As Az Ay

Gidi
Do trinh ty gia cong 1a Az, Az, Az, Ay nén As = As.
Ajlakhau ting = B =1
Az, Az, Aslakhiu giam = B, = B3 = PB4 =-1
Kich thude danh nghia cua As la:
Ay =As=A; — Ay Az — Ay =450 — 65 — 285 - 58 = 42

Ap dung cac cong thire (5.8), (5.9) dé tinh céc sai 1éch gii han cua
kich thudc As:
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ESy = [1x 0,15] + [(-1) (-0,09) + (-1) (-0,05) + (-1) (-0,14)]
=0,43
Ely = [1x (-0,15)] + [(-1) (O) + (-1) (0,08) + (-1) (-0,03)] =- 10,20
Vay khau khép kin Ay = As = 42705
Kiém tra lai két qua tinh toan bang cong thirc (5.11):
To=>T < Tag=Ta +Ta, +Tag + T,
=
«<0,63=0,30+0,09+0,13+0,11
2. Bai toan nghich
Bai toan nghich 1a bai toan biét khau khép kin va phai tim khau
thanh phan. Co6 hai loai bai toan nghich:

_— Bai toan nghich don gian: biét khau khép kin va n—1 khau thanh

phan, chi tim khau thanh phan con lai.

— Bai toan nghich phurc tap: biét khau khép kin, phai tim tat ca cac
khau thanh phan.

Tru6ce hét, xét truong hop gidi bai todn nghich phirc tap. Trinh tu
giai bai toan nghich phtrc tap gdm céc budce sau:

Budc 1: Do phai tim n an sd (n khau thanh phén) nén nguoi ta
thuong phai dua vao diéu kién ban dau la gia thiét tit cd cdc khau thanh

phan c6 cung cdp chinh xdc, tic 12 hé s6 chinh xac cua cac khau thanh
phan s€ bang nhau va bang p=aq = =az=...=a,

. (voi ap la he s6 chinh xac trung binh chung cho cac khau thanh
phan).

Gia thlet nay khong phai bao gi¢ cing hop ly vi trong thuc té it co
trtrong hop tat ca cac khau thanh phan déu c6 cing mot mirc d6 chinh
xé&c. Tuy nhién, c¢é thé khic phuc sy bat hop 1y nay trong budc sau bang
cach can ctr vao diéu kién 1am viéc cu thé cua chi tiét may hodc b phan
may dé xé4c dinh lai mtrc do chinh xé4c cta cac khau thanh phan

Dung sai mot khau thanh phan A; (A; < 500mm) sé la:

Ti=a. ii = a. ii = ap (0,45 3/A;, +0,001 Aip) (5.12)
trong do6 Ajwp — gia tri trung binh ctia khoang kich thudc cé chira khau A;.

ai, i — hé s6 chinh x4c va don vi dung sai ctia khau A.
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Thay (5.12) vao (5.10):

m n
Ty =Y By (0,453 A, +0,001A,) = > Ba, (0,453A, +0,001A,,)
i=1

i=m+1
T
= atb = m z n
> Bi(0,458Ay, +0,001A, ) - 3" B;(0,453/A,, +0,001A,, |
i=1 i=m+1
T
& Ay =— b (5.13)
ZBIII Z BIII
i=1 i=m+1

B¢ thuan lgi cho vi¢e tinh toan, tri so 1; dugc cho san trong bang

Bdng 5.1: Gia tri i cua cdac khoang kich thudc

Khodang kich X ) . ) ) _ )
huge mm | @én3 | 3+6 |6+10(10+18/18+30| 30+ 50 | 50+ 80
Gid tri i 055 | 0,73 | 0,90 | 1,08 | 1,31 | 156 | 1,86
Khoang kich | g4 150 | 120180 | 1802250 |250+315| 315-400 | 400500

thudc, mm
Gid tri i 217 252 202 | 323 354 3.5

Bude 2: Sau khi ¢6 aw, dem so sanh véi tri s6 a trong bang hé sd
chinh xac (chwong 2) va chon cap chinh xac cho cac khau thanh phan
Tri sO ag thudng khong khép véi tri sd a trong bang, khi d6 co thé quyét
dinh nhu sau:

— Chon tat ca cac khau thanh phéan c6 cép chinh xac thap hon cép
chinh xac tinh toan.

— Chon tét ca cac khau thanh phan c6 cép chinh xac cao hon cap
chinh x&c tinh toan.

— Chon mdt s6 khau thanh phan c6 cdp chinh xac thap hon va sb
con lai ¢6 cép chinh xéc cao hon cap chinh xéc tinh toan. Cach chon nay
hop ly va phu hop voi thyuc té hon, dong thoi khic phuc duge nhuoc
diém cua gia thiét ban dau dua ra. Tuy nhién, né doi hoi nguoi thiét ke
phai c6 kinh nghiém vé cong nghé, biét két hop chat ché giita yéu cau
cua thiét ké va kha ning cong nghé.

Buée 3: Dua vao bang TCVN 2244-1991 va T‘CVN 2245-1991 dé
x4c dinh céc sai I¢ch gidi han cua cac khau thanh phan véi qui ude khau
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ting tra theo 16 co ban (H) va khau giam tra theo truc co ban (h). Qui ude
nay khong co tinh chit bat buéc ma chi nham dé xac dinh vi tri cia mién
dung sai, do d6 tuy theo trudng hop cu thé c¢6 thé chon cach b tri vi tri
mién dung sai khac phu hop véi thiét ké va cong nghé.

Lic tra bang dé xé4c dinh sai 1éch gi61 han cua cac khau thanh phén,
chi duoc tra cho n—1 khau thanh phan, con mot khau thanh phan nao dé
phai dé lai dé tinh toan bu trir va dugc goi 1a khau bu (Ap). S¢ di phai lam
nhu vay la dé bu lai su khac nhau giita hé s a cua cip chinh xac da chon
v6i hé sb ay tinh duoc tur cong thuc (5.13), ngay ca khi 2 h¢ $6 d6 ¢o
tring nhau di nita thi ciing phai tinh sai 1éch gi6i han cho khau bu nhim
dam bao dung sai va sai I¢ch gidi han cua n6 cung véi dung sai va sai
léch gi6i han cua n—1 khau thanh phan tra theo bang phu hop véi dung
sai va sai I¢ch gidi han cta khau khép kin da cho trude.

V& nguyén tic c6 thé chon bat ky khau thanh phan nao lam khéu bu
cling dugc. Tuy nhién khi chon khau bu, can luu y cac diém sau:

— Néu chon cap chinh xac cac khau thanh phan cao hon cip chinh
xac tinh toan (tuc 1a dung sai ctia cac khau nay da bi thu hep) thi dung sai
khau bu rong ra. Do d6 nén chon khau bu la khau kho gia cong.

— Néu chon cép chinh xac cac khau thanh phan thap hon cap chinh
x4ac tinh toan thi ngugc lai nén chon khau bu la khau de gia cong.

Budc 4: Pén day bai toan nghich phic tap trd thanh bai toan
nghich don gian (d4 biét khau khép kin va n—1 khau thanh phan), chi con
tim dung sai va sai I¢ch giéi han cua khau bu. Do khéau bu cling 1a mot
khau thanh phan nén thé cac s6 liéu di c6 vao cong thic (5.8) va (5.9) dé
rat ra sai 1éch gidi han cta khau bu.

Ghi chl: Vi bai toan nghich don gian, khéu can tim dugc xem nhu
khau bu va khong can tinh dua 4 budc nhu trén ma chi can tinh budc 4 dé
tim khau bu Ap.

Vi dy: Co mot bo phan may nhu hinh 5.5. Yéu cau ky thuat cudi cing
sau khi 13p 1a khe hd danh cho bién dang nhiét 1a Ay = 0:%% mm. Biét: H =
253mm, T =60mm, B=35, Db =70, O;= 0, = 19mm, N; = N, = 25mm.
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Hinh 5.5: Ban vé lap hdp gidm toc
1- Hop; 2— Truc; 3 — Banh rang; 4 — Bém; 5 — O; 6 — Nap
GIAI
Lap chudi kich thudc dé giai nhu sau:
As
Ny || Op T B b 1 O Ny

Khautingt H= ;=1
Khau giam: Nj, O1, T, B, D, Oz, N, = Bi = -1
Bude 1: Theo cong thire (5.13), ta c6:
_ Ty _ Ty
b= "m n = o 2N 4 - :
ZBiii ~ Z Bi ip+ 2in + 2ig +ir +ig +ip
1

i=m+1

ay

. 400 9
® 7 323+2(1,31) +2(1,31) + 1,86 +1,56 + 186

Bude 2: Chon cap chinh xac cho cac khau thanh phan 1a cap 8 (c6 a
= 25) va chon khau D la khau bu.
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Buée 3: Tra bang tiéu chuén 6 lan dé xac dinh bé rong 6 O1= O, =
19,9 02; tra bang 2.7 va 2.8 dé xac dinh sai 1€ch gidi han cua cac khau
thanh phan khac: H = 253H8 = 253"0%% N, = N, = 25h8 = 25033; T =
60h8 = 60-0,046; B =35h8 = 35.0,039.

Buoce 4: Tinh khau bu B
Tir cong thire (5.8): ES; ZB ES, + Z BEl

i=m+1
< 0,6 = (0,081) + (—1)[(~0,033x2)+(~0,02x2)+(~0,046)+(~0,039)+E|p]
= El; =-0,328

m n
Tur cong thue (5.9): Ely =Y BEl + > BES,

i=1 i=m+1
& 0,2=0+[(-1).0 + (-1)ESp]
= ES;=-0,2

Vay kich thuéc cua dém D = 70 3%, mm
5.2.3.Uu khuyét diém ciia phwong phap giai

Uu diém: Vi dung sai va sai 1éch gigi han cua cac khau dugc xac
dinh trén co s¢ tinh doi lan chuc nang hoan toan nén no6 c¢6 nhitng vu diem
cta tinh doi lan chtrc ndng hoan toan, nghia la:

— Tao diéu kién d& dang cho qua trinh ldp rap cic chi tiét may lai
thanh may vi khong can phai stra chita hoac lua chon trong qua trinh lap.

— Tao diéu kién thuan lgi cho viéc hop tac san xuat, phan cong san
xuat va chuyén mon hoa san xuat.

— Tao diéu kién thuén loi cho qué trinh str dung va stra chira cac
chi tiét hu hong cua may sau nay.

Khuyét diém: Trong mot sd truong hop, khi sé lugng khau thanh
phan trong chudi kich thudc kha 16n, theo cong thire (5- 13), gia tri cua agy
s& nho di, nghia 1 doi hoi cac khau thanh phan ¢ cap chinh xac cao. B§
chinh xac cao nhu vay s€ gay kho khan cho viéc ché tao, tham chi c6 thé
khong ché tao duoc. Do d6, phuong phéap giai nay chi ding cho nhiing
chudi ¢6 s6 khau thanh phan nhé hodc chudi khong doi hoi do chinh xac
cao. Cac truong hop khac bat buc phai sir dung phuong phap ddi 1an
chtrc nang khong hoan toan dé giai.
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5.3. GHI KICH THUOC TREN BAN VE CHI TIET
5.3.1.Céc yéu cAu co ban ciia viéc ghi kich thuéc

Trong qua trinh thiét ké mot bo phan may hodac mdt may, viéc ghi
kich thudc dong mét vai trd rat quan trong boi vi kich thudce va dung sai
cua kich thudc c6 anh huong quyét dinh dén chit luong lam viéc cia bd
phan may hoac mdy cing nhu den qué trinh ché tao chung. Vi véy khi
ghi kich thuéc, nguoi thiét ké can chu ¥ dam bao cac yéu cu co ban sau:

— Phai dung kich thudc tiéu chuin néu logi kich thuwéc do di
dugc tiéu chudn hod. Trong qua trinh thiét ké, nguoi thiét ké da sir dung
cac két cau va cac chi tiét may tiéu chuan thi cling phai st dung cac kich
thudc tiéu chuan twong tng. Diéu nay rat c6 loi cho qua trinh thiét ké,
ché tao ciing nhu qua trinh stra chita thay thé sau nay.

— Phdi xudt phat tir yéu cdu vé chit lwong lam viéc ciia chi tiét
mdy trong by phdn mdy hodc trong mdy ciing nhw chit lwong lam vigc
ctia mdy. Yéu cau ndy nham thiét ké va che tao ra nhiimg may dap Gmg
dugc cong dung cia nd voi chat luong tot nhit trong diéu kién kinh té
nhat. Néu khong, may c6 kha nang khong lam viéc dugc hodc lam viéc
ma khong théa min cac diéu kién k¥ thuat can thiét.

— Phdi tgo diéu ki¢n thudn lgi nhdt cho viéc gia cong cdc chi tiét
may va lip rdp may. Yéu cau nay nham lam cho qua trinh ché tao céc chi
tiét may va lap rap chung thanh may duoc dé dang nhat. Néu ghi kich
thudc khong hop 1y c6 thé gay khé khin cho viée ché tao va anh hudng
den hi¢u qua kinh te. Vi vay doi hoi nguoi thiet ké phai cé kien thic sau
ve cong nghe.
5.3.2.Céc nguyén tic co ban ciia viéc ghi kich thuéc

Sau khi c6 ban v& lip véi day du cac két cau can thiét, dén giai
doan ghi kich thudce, nhiém vu cua nguoi thiét ké 1a Iya chon loai kich
thudce can ghi va xac dinh d¢ chinh xac cho cac kich thudc do (thé hién
b1 dung sai va céc sai 1éch gioi han cua no).

Dé théa man cic yéu cau co ban ciia viée ghi kich thude di néu o
trén, nguoi thi€t ké can tién hanh ghi kich thudc theo cadc nguyén tac thu
tu lan lugt nhu sau:

1. Nguyén tic I: Ghi kich thudc cho cdc lidp ghép di tiéu chudn hod

Véi nhitng lap ghép thong dung nhu lap ghép hinh try tron, lap
ghép then, then hoa, lap ghép ren ... ma da dugc nghién ciu & cac
chuong trugc; ching ta thay no co cac dac dién sau:
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e Yéu cdu cia cac lip ghép nay chu yéu do cong dung ban than n6
quyét dinh ma it chiu anh huong cua cac yéu cau ky thuat chung cua
may. Vi vay luc quyet dinh 1dp ghép cho cac mdi ghép nay, thuong chi
chu ¥ dén cac yéu ciu cuc bo cia né. Vi (du tryc can quay trong bac thi
phai chon 1dp ghép c6 do ho, banh ring can truyén chuyén dong quay va
¢6 thé dich chuyén doc truc nén chon méi ghép then hoa c6 d6 ho ..

Tuy nhién cling c6 nhimg lap ghép, ngoai anh hudng cuc bd con co
anh huong dén yéu cau chung ctiia may. Vi du lap ghép gitta nong va than
u dong may tién. Ngoai yéu cau cuc b 1a nong can phai dich chuyén tinh
tién trong 16 cua than u dong con can phai dam bao do dong tim cao giira
duong tam u dong vdi tam truc chinh may tién. Do d6 phai chon muc do
chinh x4c twong ddi cao cho lap ghép nay, ching han chon lip ghép H6/h5.

e Tinh chét cta cac lap ghép nay thuong do mot s it kich thude
ctia cac chi tiét ¢6 lién quan quyét dinh. Vi du véi m01 ghép hinh tru tron
chi ¢6 hai kich thudc dudng kinh cua 16 va truc quyét dinh tinh chét cua
lap ghép; voi mdi ghép then hoa tuy theo phuong phap dinh tim ma chi
c6 mot hodc hai trong ba kich thudc quyét dinh 13 duong kinh ngoai D,
duong kinh trong d va bé rong b ciia then hoa.

Vi ¢6 nhimg dac diém néu trén nén d6i voi cac lap ghép da tiéu
chuan hoa, chi can can cir vao diéu kién 1am viéc cta ndé ma ngudi thiét
ké quyét dinh 1ap ghép phu hop. Tur lap ghép di chon, tra trong cac bang
tuong Gmg dé xac dinh dung sai va sai 1éch gigi han cho céc kich thudc
lién quan cua chi tiét.

2. Nguyén tic 2: Kich thuwéc ctia chi tiét phai dwoc xdc dinh trén
co so phan tich va gidi bai todn chuoi kich thudc

Nguyén tic nay cha yéu dé cap dén kich thudc chiéu dai c6 tham
gia vao chuoi kich thudce lap ghép vi kich thude dudng kinh da duge tién
hanh ghi theo nguyén tac 1.

S& di can phai phan tich chudi kich thude lap dé ghi kich thudc cho
chi tiét 12 vi ta nhan thiy: Chi tiét 1a mot thanh phan cua may, cho nén
mot yéu cau chung nao dé ciia mdy thwong la khau khép kin ciia mot
chuéi kich thwéc lip, trong khi kich thwéc cdc chi tiét sé dong vai trd
cdc khdu thanh phén ciia chudi do.

Vi vdy, mudn ghi kich thudc nao d6 cua chi tiét thi phai lap chudi
kich thudc 1ap co chira kich thudc d6, sau d6 tir yéu cau cua khau khép
kin ma giai bai toan nghich dé tim ra kich thudc cta chi tiét.

Pé minh hoa cho nguyén tic nay, ldy mot vi du cu thé va don gian
sau: Tinh todn va ghi kich thudc cho chi tiét tryc trung gian cia mot hop
giam toc hai cap nhu hinh (5.6).
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Hinh 5.6: Hop gidm toc hai cap
Str dung céac ky hiéu sau cho céac kich thudc:
— Kich thude thudc hop : ky hiéu H
— Kich thuéc thude nap : ky hiéu N
— Kich thuéc thudc 6 lan : ky hiéu O
— Kich thudc thude truc :ky hiéu T
— Kich thudce thuoc dém : ky hi¢u b
— Kich thude thudc banh rang : ky hiéu B
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Hinh 5.7: Ldp cdc chudi kich thuée
Céc yéu cau cta bd phan may nay sé la:

e Yéu cau I: Sau khi lip, phai dam bao khe ho giira nip va 6 1a
Az1 = 02 mm. Khe ho nay 1a khau khép kin cua chudi 1 ¢ kich thudc
T1 cua tryc tham gia. Giai bai toan nghich cta chudi nay, s& xac dinh
duoc kich thude Ty cia truc va cac kich thude B, N1, No, H, P cua cac
chi tiét khac (trong d6 kich thude O1, O, da co san tur loai 6 lan duoc
chon truéce).

e Yéu cdu 2: Sau khi lap, phai dam bao dau truc khong dugc hut
vao trong 18 cta 6 1an bén phai, nghia 1a phai dam bao kich thuéc Ay, =
2% mm. Tu yeu cau do, lap dugc chudi 2 c6 kich thudc T, cta tryc tham
gia, con cac khau B, D, O di c6 san sau khi giai chudi 1.

o Yéu ciu 3: Bé miéng dém co thé twa vao mat dau cua banh rang,
can phai thoa diéu kién Ass = 1 + 0,5mm. Tu yéu ciu nay, lap duoc
chudi 3 9(’) kich thudc T3 cia truc tham gia, con khau B da co san sau khi
giai chuoi 1.

e Yéu cau 4: Pé dau truc khong dugc hut vao trong 15 cia 6 lan
bén trai, phai dam bao kich thudc Azs = 2°%°mm. Tir yéu clu nay, lap
duoc chudi 4 6 kich thuéc T, ctia truc tham gia voi khau O di co san.

Giai cac chudi kich thudc trén sé co cac kich thudce can thiét Ty, To,
T3, T4 cua truc. Ghi céac kich thudc nay 1€n ban v€ chi tiét cua truc va
thém vao do6 cac kich thude Ts, Tg, T7 dé xac dinh vi tri banh rang lién
truc, cac ranh thoat dao Ts, Tg, T1o tuy ¥ nhung sao cho khong lam anh
hudng dén cac kich thudce di dugc tinh toan ¢ trén (hinh 5.8).

Luu y: Néu mot kich thue nao d6 tham gia vao nhiéu chudi khéc
nhau v&i vai trd 1a khau thanh phan thi khi tién hanh giai cac chudi kich
thude can thue hién nguyén tic wu tién giai chudi khat khe nhat. Chudi
khit khe nhét 13 chudi ¢6 s6 khau thanh phan nhiéu nhét va dung sai khau
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khép kin nho nhat. Mirc do khic khe cua cac chudi ¢ thé duoc danh gia
bdi hé so k:

k=-2L (5.14)

véi Ty — dung sai khau khép kin cua chudi thir i.
n; — s6 khau thanh phan cua chudi thi i.
Ly do cua viéc thuc hién nguyén tic nay la khi mét kich thude co
chung trong nhiéu chudi thi né phai théa min yéu cau caa khau khép kin
trong tat ca cac chudi ma nd tham gia. Khi uu tién giai chudi khat khe nhét,

kich thudc tim dugc ching nhimg thoa man duoc chudi khit khe nhat do
ma duong nhién cling s& thoa man duogc yéu cau cua chuoi it khatkhe hon.

Vi vi du trén, kich thudc B tham gia vao cd ba chudi 1, 2, 3. Dé
thay chuoi 1 1a chudi khat khe nhat nén phai vu tié€n giai trude chuoi nay.

Ts Te T

Hinh 5.8: Cdc kich thudc chiéu dai cia truc

3. Nguyén tic 3: Ghi kich thwdc phii tao diéu kién thudgn loi cho
viéc ché tao chi tiet

Muon thé, can phai luu y hai van dé:

— Khi thanh 1ap chudi phai dam bao théa man nguyén tic "chudi
ngdn nhat"”. "Chudi ngin nhat" 1a chudi c6 s6 khau thanh phan it nhét.
Véi cing mot khau khép kin, c6 thé 1ap duoc nhiéu chudi voi s luong
khau thanh phan khac nhau. S6 luwgng khau thanh phan cang nhiéu thi
dung sai ctia ching cang nho khi tién hanh giai chudi kich thude. Do do,
muc dich ctia nguyén tic "chudi ngan nhét" 1a tao diéu kién cho dung sai
khau thanh phén c6 thé c6 gia tri 16n nhat va diéu nay sé tao thuan loi cho
viéc ché tao chung.
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Mubdn thuc hién nguyén téc chudi kich thudc ngén nhat, chi duoc
chon kich thudc nao cua chi tiét c6 anh hudng truc tiép den khau khep
kin 1am khéu thanh phan cua chudi. N6i mét cach khac, méi chi tiét chi
dwgc chon mot kich thuwéc tham gia vao chudi.

Trd lai chuoi 1 ¢ trén, day 1a chuoi thuc hién dugc nguyén tac "chuoi
ngan nhat" mac dau n6 cé kha nhiéu khau. Boi vi ciing voi khau khép kin
Ays1, ¢ thé 1ap dugc chudi khac dai hon nhu sau:

mn A mn
N" | O T L B | P 0N

N I I Y I I I [ Ny

Trong chudi nay, s6 khau thanh phan ting 1én hai khau so v6i chudi
1 nén khong thuc hién dugce nguyén tac "chudi ngan nhat". Van dé & chd
la da dua vao chudi nay déng thoi hai kich thuée N"q, N'; cua nép 1 va
N"2 N'; cua nép 2.

— Chon phuong &n ghi kich thudc thich hgp.

Vé6i ciing mot chi tiét ¢ thé co nhiéu phuong an gh1 kich thudc
khac nhau. Cac phuong an d6 déu thoa man yéu cau lam viée cia chi tiét
noi riéng va cua may noi chung. Van dé 1a phai chon dugc phuong an
thich hop dé che tao chi tiét dé dang. Phan sau s& dé& cap dén mot sd
phuong phap tong quat dé ghi kich thudc.

5.3.3.Cac phuong phap ghi kich thuée

Thong thuong cac kich thude ciia chi tiét c6 dugc 1a do giai cac
chuoi kich thudce duge lap tir cac yéu cau chung cua may. Cac kich thuoe
do s€ thda man chirc nang phuc vu cua chi tiét. Nhung khong phai bat ky
truong hop nao cing ghi nguyén cac kich thude do 1én ban v€ chi tiét
duoc vi ¢co r}hiéu kich thudc ré} lghé ché tao hodc khong ché ‘gaoNdu(_)’c.
Boi vay, nhi€u khi phai thay the bang nhig kich thudc khac dé dé dang
gia cong ma van ddm bao kha nang lam viéc cua chi tiét.

C6 cac phuong phap co ban dé ghi kich thuéc nhu sau:

1. Ghi kich thudc theo phwong phdp xich lién tiép

~ Theo phuong phap nay, cac kich thudc cua chi tiét dugc ghi ndi
tiép nhau (hinh 5.13).
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Ay A As Ay

Hinh 5.13: Ghi kich thuéc theo phwong phdp xich lién tiép

Phuong phap nay thuong dugc sir dung khi ghi khoang cach tam
cua cac 10 trong mot vong hodc mét day, cac kich thude chiéu dai cac bac
ctia chi tiét truc bac néu yéu cau céc kich thudc can phai chinh xac.

2. Ghi Kich thwéc theo phwong phap toa dé

Theo phuong phap ndy, cac kich thudc cta chi tiét duoc ghi tir mot
chuan da chon. Phuong phap nay chi thich hop trong truong hop khoang
cach tAm cua cac 18 hodc céc kich thude chiéu dai cac bac khong yéu cau
chinh xac.

Tuy theo viéc chon chuan ma hinh thanh ba cach ghi kich thudc:
e Ghi kich thuéc theo phuong phap toa do tir chuan thiét ké

Chuan thiét ké 1a bé mat, dudng hoac diém ding dé xac dinh cac bé
mat, duong hodc diém khac cua chi tiét trong qua trinh thlet ké. Chuan
thiét ké duoc chon cin cir vao vi tri cia chi tiét trong co cau.

Trong hinh (5.14), chuan thiét ké 1a mat dau A cua chi tiét.
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Hinh 5.14: Ghi kich thudc theo phwong phdp toa dé tir chudn thiét ké

e Ghi kich thudc theo phuong phap toa do tir chuan cong nghé

Chuan cong nghé 1 bé mat, duong hoic diém dung dé xac dinh céac
bé mat, duong hodc diém khac cua chi tiét trong qué trinh gia cong.

Trong hinh (5.15), chuan cong nghé 1a mit dau B cua chi tiét.

B>
Bs
B4
Bs

Hinh 5.15: Ghi kich thuéc theo phwong phdp toa do tir chudn cong nghé

~® Ghi kich thuéc theo phuong phap toa do phdi hop giira chuan
thiét ké va chuan cong nghe.

Trong truong hop nay, mot sO kich thude duge ghi tir chuan thiét
ké va sb con lai duoc ghi tir chuan cong nghé (hinh 5.16).
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Hinh 5.16: Ghi kich thudc theo phm)’ng phap toa do
phéi hop giita chudn thiét ké va chudan cong nghé

3. Ghi kich thuwdc theo phwong phdp kép hop

bay la cach ghi ket hop ca hai phuong phép ghi kich thude:
phuong phap xich lién tiép va _phuong phap toa do. Uu diém cta phuong
phap nay 1a vira dam bao ché tao chinh xac cac kich thudc quan trong
vira dam bao cac kich thuéc khac co dung sai 16n tao diéu kién dé dang
cho qua trinh gia cong.

Toém lai, && chon dugc phuong phap ghi kich thudc thich hop,
ngudi thiét ké phai nghién ctiru chirc ning phuc vu cua chi tiét trong co
cAu may roi tir d6 1ap chudi kich thudc va tinh toan xac dinh do chinh xac
kich thugc. Uu tién chon phuong phap ghi kich thude dé dam bao diéu
kién 1am viéc cta chi tiét trong bd phan may. Tuy nhién, cling can cin ci
vao diéu kién cong nghé gia cdng cu thé cia chi tiét ma vach ra phuong
an ghi kich thudce that hop 1y.
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CAU HOI ON TAP
e 1A chudi ma cdc khau trong chudi la kich thuée cia cdac
chi tiét khac nhau.
a. Chudi kich thudc chi tiét. ¢. Chudi kich thudc duong thang.
b. Chudi kich thudc lip ghép. d. Chudi kich thuéc mit phang.
Trong mot chudi kich thuée hop 1y, ¢é thé:
a. Chi c6 cac khau tang, khong c6 khau giam.
b. Chi co6 cac khau giam, khong co khau tang.
c. Sb khau khép kin khac 1.
d. S6 khau thanh phéan bang s6 khau khép kin.

Trong chudi kich thwéc sau, xdc dinh khdu tang, khdau giam:

As
Aq

As As A,
Ay

a. Khau tang Aj, Ay, Ay; khau giam Az, As.
b. Khéau ting Aj, A4; khau giam A,, Az, As.
c. Khau ting Ay, As, As; khau giam Aj, Ay
d. Khau ting A;, Ay, As; khau giam Ay, As.

Trong chudi kich thudc sau, xdc dinh khdu tang, khau giam:

As

As

A4 A3
A

Ay

a. Khau tang Aj, As; khau giam A,, Ag, As.
b. Khéau ting A;, A4; khau giam A,, Az, As.
Khau tang Ay, As, Az; Khau giam As, As.
. Khau tang Ay, Az, Ay; khau giam Ay, As.

e o



Xdc dinh cdac khdu tang trong chudi kich
thuoc sau:

a. . C. O, Olp, Olg.

b. oy, dy. d. Khoéng c6 khau nao.
Khi gidi bai todn chuyén tir kich thudc
thiet ké sang kich thuoc cong nghé thi:

a. kich thudc thiét ké luon déng vai tro 1a khau khép kin trong chudi kich
thudc dugc thanh lap.

b. kich thudc cong nghé luén dong vai tro 1a khau khép kin trong chudi
kich thudc dugce thanh lap.

c. khau khép kin ¢6 thé 1a kich thudc thiét ké hay kich thudc cong nghé
tuy thudc trinh tu gia cong chi tiét.

d. khau khép kin c6 thé 1a kich thudc thiét ké hay kich thudc cong nghé
tuy thudc trinh tu lap ghép chi tiét.

Gidi chudi kich thuée bang phwong phdp doi lan hoan toan chi dwgc sir

dung khi:

a. Chudi phai la chudi ngan nhét.

o

. Chudi chi c6 cac khau giam, khong c6 khau ting.

¢. Chudi c6 s6 khau thanh phan 16n ma dung sai khau khép kin lai nho.

d. Chudi co s khau thanh phan nho hodc khong yéu cau do chinh xac cao.
Mot trong cac nguyén tic co ban khi ghi kich thuéce trén ban vé chi tiét la
trudc het phai.

a. Ghi cac kich thudc d& ché tao nhét cua chi tiét.

b. Ghi cac kich thudc cua chi tiét khong anh huong dén chi tiét khac trong
b phén may hodc may.

c. Ghi céac kich thudc cta chi tiét c6 gia tri dung sai 16n nhat.

d. Ghi kich thuéc cho cac lap ghép da tiéu chudn hoa.

Pé ghi kich thucc vé vi tri cho cdc 16
cua chi tiet duoi ddy, phwong phap toa
do chi thich hop khi:

a. Puong kinh cac 16 phai bang nhau
va khong yéu cau chinh xac cao vé
kich thudc.

b. DBuong kinh cac 16 khong can bang nhau nhung ¢ yéu cau chinh xac
cao ve kich thudc.

¢. Khoang cach tam cac 10 lién ti€p c¢6 y€u cau chinh xac cao.

d. Khoang cach tim giita cac 16 lién tiép khong yéu cau chinh xéc cao.
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BAI TAP

1. Cho mot chi tiét nhu

180+0,12

hinh vé.

Biét trinh tu gia cong

chi tiét 1a: A; = 180+0,12, _ .} .. _ _. N

Az = 30", Az = 404, A4
= 102+0,08.

Tinh kich thudc danh 3070

nghia, sai léch giGi han va

dung sai cua vai truc cOn lai trén chi tiét As

2. Cho mdt chi tiét nhu hinh vé.
Biét cac kich thudc thiét ké:
Ay =251008, Ay =55"00,
A3 =90+0,085, Ay = 120705

Tinh cac kich thudc cong
nghé Bl, Bz, B3’ B4.

3. Cho mdt chi tiét nhu hinh ve:
Trinh tu gia cong la:

e Giacong tho d; = $60,3"%*

e Phay ranh then theo kich thudc H. L

e Giacong tinh d, = $60. ¢ 3

—>

B

—

€

| —

Ay

A —

Xac dinh kich thudce H dé sau khi gia
cong xong chi tiét s€ dat kich thudc

7

L =53+0,1

4. Cho mdt bd phan may nhu hinh vé.

Biét khe ho Az = 0,270%,
Tinh cac kich thudc Aq, A,

168

7




5. Cho mdt chi tiét nhu hinh v&.

Trinh tu gia cong la: L,
e Giacong thé d; = $100,5.015
e Giacongl16 D = ¢30 +0,03. - L L

e Gia cong mit phang A.
e Giacong tinh d; = $100. o 02

a) Xac dinh kich thudc dung dé dié}l chinh may khi gia cong mat A
theo hai phuong an dudi day véi yéu cau sau khi gia cong tinh D, thi
kich thudce L dat gia tri [a L =80 £ 0,14.

— Phuong an 1: Kich thudc diéu chinh 1a L.
— Phuong an 2: Kich thuée diéu chinh 1a L,.

b) Xac dinh kich thudc Z cia chi tiét sau khi gia cong xong trong
hai truong hop sau:

— Gia thiét mit trong D va mat ngoai d; dong tam tuyét ddi voi
nhau.

— Mat trong D va mat ngoai d; 1éch tim vd&i nhau mot doan
e =0,01mm.

6. Cho mot chi tiét nhu hinh v&. Trinh ty gia cong 1a:
e Gia cong mat ngoai d = $120°,

e Giacong 16 D = ¢40 +0,03.

e Gia cong mit phang A.

Co hai phuong an gia cong mat A:

a) Phuong 4n 1: Dung mat ngoai lam chuén, ga chi tiét trén khdi V
(hinh a). X4c dinh:

e Kich thudc diéu chinh may L;.

* Kich thuéc Z cua chi tiét sau khi gia cong trong hai truong hop:
Mat ngoai d va 1o D dong tam tuyét doi; Mat ngoai d va 10 D 1éch tam
v61 nhau mét doan e = 0,0 1mm.

Biét khdi V c¢6 goc a = 90°, kich thuée H = 25+ 0,02
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b) Phuong 4n 2: Dung mit trong lam chuan, ga chi tiét 1én truc ga
(hinh b). Xac dinh:

e Kich thugc diéu chinh may L,.

e Kich thudc Z ca chi tiét sau khi gia cong trong hai truong hop:
Mat ngoai d va 16 D dong tam tuyét doi; Mat ngoai d va 16 D 1éch tam
vo1 nhau mét doan ¢ = 0,01mm.

-0,007

Biét duong kinh cua truc ga lap ghép 1a d; = $30 Z0.020

A . Tam chi tiét
>~ T
ARSI Y X L T
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I_ D = _]* B _____ o ___ —
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7. C6 mdt bo phan may nhu hinh vé:

Yéu ciu khe ho sau khi ldp 1a: A; = 07%% A, =2+ 0,26; A;=1+0,3;
A;=2+0,3.

a) Xac dinh ’toén bo cac kich thude can thiét cua cac chi tiét trong
bd phin may. Bi€t kich thuéc danh nghia cua hop H = 190; cua nap
N; = N, = 12; ctia banh ring B = 54; cua dém D = 14. O lan c6 kich
thudce chon trude O = O = 20 02

b) V& ban v& chi tiét truc va ghi kich thudc 1én ban v& dé tir cac
kich thudce Ty, Ty, T3 va T4 cua truc da tinh.

m



