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XAY DUNG CHUYONG TRINH T DONG TiNH TOAN CHUOI KiCH THUOC
(Phwong phap doi lan chirc nang hoan toan)
ESTABLISHMENT OF PROGRAM FOR AUTOMATICAL CALCULATING
OF DIMENSIONAL CHAIN
(The full interchangeability method) .
TS. PAO NGOC BIEN
Vién Khoa hoc co sé, Trwong DHHH
Tom tat
Trong bai bao nay trinh bay trinh tw tinh toan chudi kich thuoc va xay dung chuong trinh
tw dong tinh toan chudi kich thuwdc theo phuwong phap doi lan chirc ndng hoan toan.
Abstract
This article presents the order of dimensional chain calculation and the establishment of
the program for automatical calculation of the dimensional chain using the full
interchangeability method.
1. Dat van dé
Khi thiét ké cac chi tiét may va cac bo phan may, cling nhu trong cong tac giang day va hoc
tap, thuong phai giai bai toan chudi kich thwoc dé tim kich thudc, sai léch gidi han (SLGH) va
dung sai (DS) cta khau khép kin va cac khau thanh phan.
Giai bai toan chubi kich thwéc co thé thue hién theo phwong phap déi 1an chire nang hoan

toan hoac theo phwong phap déi 1an chure nang khong hoan toan (phwong phap tinh xac suét,
phwong phap stra chiva khi lap, phwong phap diéu chinh khi 1&p va phwong phap chon I1&p).

DS va SLGH cula cac khau dwoc xac dinh theo phwong phap déi 1an chirc nang hoan toan
cé nhiéu wu diém nhu: tao diéu kién thuan loi cho viéc sl dung may; tao diéu kién tét cho qua
trinh I&p rap may, bdi vi né d@m bao luc dwa céc chi tiét ché tao da qua kiém tra, dén phan xwéng
l&p rap thanh may, thi bao gi® cling dat yéu cau k§ thuat ma khéng can stra chiva gi thém; tao diéu
kién hop tac san xuét rong rai...

Tuy nhién, khi giai bai toan chudi kich thuwéc theo phwong phap dbi 1an chire nang hoan toan
(bai toan thuan va bai toan nghich), can thwc hién mét khdi lwgng tinh toan kha I6n va, dic biét,
phai nhiéu 1an tra cac tra bang tiéu chuan vé dung sai I&p ghép dé tim SLGH clia cac khau thanh
phan. Viéc nay khdng nhirng mét nhiéu thdi gian, cdng strc ma con c6 thé gay nham lan va béat
tién vi ludn can mang theo cac bang biéu dé tra ctwu.

Trong bai b&o nay trinh bay trinh tw giai bai toan chudi kich thwéc (bai toan thuan va bai
toan nghich) theo huéng ty déng héa dé cé thé Iap trinh tinh toan bang cac ngén ngi lap trinh tin
hoc va xay dwng chwong trinh cho phép tw dong tinh toan va tra cac bang dung sai tiéu chuén dé
tim cac thdng s6 dung sai kich thwéc, can thiét cho viéc tinh toan nay, bang ngdn ng 1ap trinh
Delphi.

2. Trinh tw giai bai toan chubi kich thwéc theo phwong phap déi 1an chirc nang hoan toan

Bai toan thuén

Cho truwéc: kich thwére, SLGH va DS clia cac khau thanh phan A, can xac dinh: kich thuérc,
SLGH va DS cua khau khép kin As.

Bai toan nghijch

Cho truéec: kich thwérce, sai léch gigi han vé} dung sai clia khau khép kin As, can xac dinh: sai
léch gi¢i han va dung sai clia cac khau thanh phan A,.

Trinh tw giai bai toan thuan va bai toan nghich duoc trinh bay chi tiét trong tai liéu [3].
3. Xay dwng chwong trinh ty déng tinh toan chuéi kich thwéc
3.1. Xay dwng chwong trinh

Chuwong trinh ty dong tinh toan 9hu6i kich thwéc duwoc xay dung bang ngdn ng 1ap trinh
Delphi, 1a ngdn ngl 1ap trinh hwéng doi twong manh, co cau trdc chat ché, dang dwoc str dung
ngay cang rong réi dé tinh toan cac tiét may.

Chuong trinh dwoc xay dung theo lwu d6 thuat gidi hinh 3.1, a danh cho cho bai toan thuan
va hinh 3.1, b danh cho bai toan nghich, twong trng vé&i trinh tw gidi chung da trinh bay trong [3].
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Giao dién chwong trinh trinh clia bai toan thuan dwoc trinh bay trén hinh 3.2, con cla bai
to4n nghich trén hinh 3.3.
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T~ Ghi két qua
Két thuc thanh file
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Hinh 3.‘1, a Hinh §.1, b
Hinh 3.1. Lwu d6 thuat giai cua chwong trinh tw déng tinh toan chuoi kich thuéece:
a — bai toan thudn; b —bai toan nghjch

+I“ Phuong phap doi lan chuc nang hoan toan - Bai toan thuan 4:57:41 PM

Nhap di# lidu ban d3u

" So dd héa chudi

Chudi c3n tinh todn

K - S s X z -z Az ; Az
Mhap =20 khau thanh phan tang |1 Mhap =0 khau thanh phan giam |3 i Al i i A4
& Hac nhan =8 khiu cha chudi | Az
Mhap khau 1
Gidm ~ | KTDM[mm] |16 SLGHT(mm]|-0.29 SLGHD[mm]|-0 47
Mhap khau 2 1
Gidm - | KTDM[mm] 4 SLGHT[mm]|® SLGHD[mm]|-0.12 K&t qua tinh todn

Hhap khdu 3 Khau Al 14 khau giém;
m KTDM[mm]|24 SLGHT(mm)|0 SLGHD[mm]|-0.21 Khau A2 13 khau giam;

Khau A3 1a khau tang;
Hhap khaud Khau A4 13 khiu gidm;

-z KTDMNImm] 4 SLGHT[(mm]){0 SLGHD[mm])|-0.12 Kich thui&c danh nghia cida khau khép kin: 0 mm;
Giam =l Lmim) fmim] Lmin) Kich thuirc lén nhagl cda khau khép kin: 0.71 mm-
Kich thui*c nhé nhat cda khau khép kin: 0.08 mm:
Dung sai cia khau khép kin: 0.63 mm:

Sai léch gifri han tén cda khau khép kin: 0.71 mm;
Sai léch gith han dudi cda kh5u khép kin: 0.08 mm;
Sai léch trung binh cia khau khép kin: 0395 mm;

Ghi két qui | +” Bai toan nghich

fL Close

= = = e Tac gia: TS. Bao Nooc Bién
«” Tinh toén khau khép k'"| Truing B ai hoc Hang h3i Viét Nam

Hinh 3.2. Giao dién cta chwong trinh giai bai toan thudn.
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I Phuong phap doi lan chuc nang hoan toan - Bai toan nghich 7:05:48 AM
MNhap dit igu ban d3u So dd chudi can tinh toan Xac dinh SLGH va DS cida cac khau Ai
\/ So dd hda chudi / Tinh am, tra bing a va CCX |
Nhap khau khép kin
Al 4 =
KTDN(mm) |1 i -
\/ Tra bang SLGH cda [m+n-1] khau Ai
SLGHT(mm] |0.75 A3 A4 s s
| | | Tinh SLGH cda khau Ak
SLGHD(mm) |0 L8
T TATIATES = Tac gia: T5. Dae Ngoe Bién
[S8 khau thanh phan Ia: 5 =l Truitng Bai hoc Hang hai Viét Nam
Nhip khéu 1 —
Tang «| KTDN[mm)|101 K&t qua tinh toan
- = Hé sd CCX lrung’hinh am: 97; A
Hhap khau 2 Hé s CCX tra bang: 100:

’m KTDN{mm)|50 CCX chung cida cac khau thinh phin 1a: 11:

g Khau Ak 13 khau 4:

Nhap khau 3 Ak 13 khau gidm:

’m KTDHN[mm]|5 Sai léch gi#?i han kién cda khau Al: 0.22 mm;
= = Sai léch gitt han duii cda khau Al: 0 mm;

Nhap khau 4 Dung zai cda khau A1l: 0.22 mm;

Gidm <] KTDNmm)[140 Sai I&ch trung binh caa khau AT. 0,11 mm; Gac naichon
= - Sai léch gifi han tién cda khau A2: 0,16 mm:;
Nhap khau 5 Sai léch gi@#i han du@i cda khau A2: 0 mm;

m KTDN[{mm] |5 Dung sai cda khau A2: 0,16 mm;

Sai l&ch trung binh cda khau A2, 0.08 mm: W Hritate tniihal
Sai léch giti han trén cda khiau A3: 0 mm: T Close
Sai léch gith han dud@i cda khau A3: -0.075 mm; AL

Dung sai cda khau A3: 0.075 mm;

Sai léch trung binh cida khau A3: -0.0375 mm:

Sai léch gi@ han trién cda khau A5: 0 mm:

Sai léch gi# han du@i cda khau A5: -0.075 mm;

Dung zai ca khau AS: 0.075 mm:

Sai léch trung binh cda khau AS: -0.0375 mm:

Sai léch gi#i han trén cda khiu Ak: 0 mm:

Sai léch gifti han dudi cda khau Ak: -0.22 mm;

Dung zai cda khau Ak: 0.22 mm:

Sai léch trung binh cida khau Ak: -0.11 mm;

o Xac nhian dit lidu d3 nhap B

Hinh 3.3. Giao dién ctia chwong trinh giai bai toan nghijch.

3.2. Vi du str dung chwong trinh

A2 Al Az A4  Vidu 1 (Baitoan thudn): Cho chudi kich thuéc co so
= 1 d6 nhw hinh 3.4. Cac khau thanh phan co kich thwéc
A3 nhe sau: A, =1670%; A,=4 ., A;=24,;

Hinh 3.4. So’ dé chubi cua vi du 1. A= 4-0~12' Hay xac dinh khau khep kin A;.
Al A2 Vi du 2 (Bai toan nghjech): Cho chudi kich thwdc cé so
As As As Ag| 90 nhw hinh 3.5. Khau khép kin la Ay =17, kich
= 1 thwéc danh nghia cta cac khau thanh phan 1a A; = 101

mm; A, =50 mm; A; =5 mm; A, =140 mmva As =5
mm. Hay xac dinh SLGH va DS cla cac khau thanh
Hinh 3.5. So’ dé chubi cua vi du 2. phan trong chudi.

St dung chuong trinh trén dé tinh (hinh 3.2 va 3.3), két qua thu dwoc nhw sau (Két qua nay
copy twr tap tin két qua, dwoc ghi trwe tiép tir chwong trinh):

Két qua bai toan thuan:

Khau A1l la khau giam; Khau A2 la khau giam;

Khau A3la khau tang; Khau A4 la khau giam;

Kich thuoc danh nghia cua khau khep kin: 0 mm;

Kich thuoc lon nhat cua khau khep kin: 0.71 mm;

Kich thuoc nho nhat cua khau khep kin: 0.08 mm;

Dung sai cua khau khep kin: 0.63 mm;

Sai lech gioi han tren cua khau khep kin: 0.71 mm;

Sai lech gioi han duoi cua khau khep kin: 0.08 mm;
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Sai lech trung binh cua khau khep kin: 0.395 mm;

Két qua bai toan nghjch:

So khau thanh phan: 5; Khau Al la khau tang; Khau A2 la khau tang; Khau A3 la khau giam;
Khau A4 la khau giam; Khau A5 la khau giam;

Kich thuoc danh nghia cua khau khep kin la; 1 mm;

Sai lech gioi han tren cua khau khep kin la: 0.75 mm;

Sai lech gioi han duoi cua khau khep kin la: 0 mm;

Sai lech trung binh cua khau khep kin: 0.375 mm;

Dung sai cua khau khep kin: 0.75 mm;

Kich thuoc danh nghia cua khau thanh phan A1 : 101 mm;

Don vi dung sai il: 2.17 micromet;

He so CCX trung binh am: 97; He so CCX tra bang a: 100;

CCX chung cua cac khau thanh phan la: 11;

Khau Ak la khau 4; Ak la khau giam;

Sai lech gioi han tren cua khau Al: 0.22 mm; Sai lech gioi han duoi cua khau Al: 0 mm;

Dung sai cua khau Al: 0.22 mm; Sai lech trung binh cua khau Al: 0.11 mm;

Sai lech gioi han tren cua khau A2: 0.16 mm; Sai lech gioi han duoi cua khau A2: 0 mm;

Dung sai cua khau A2: 0.16 mm; Sai lech trung binh cua khau A2: 0.08 mm;

Sai lech gioi han tren cua khau A3: 0 mm; Sai lech gioi han duoi cua khau A3: -0.075 mm;

Dung sai cua khau A3: 0.075 mm; Sai lech trun binh cua khau A3: -0.0375 mm;

Sai lech gioi han tren cua khau A5: 0 mm; Sai lech gioi han duoi cua khau A5:; -0.075 mm;

Dung sai cua khau A5: 0.075 mm; Sai lech trung binh cua khau A5: -0.0375 mm;

Sai lech gioi han tren cua khau Ak: 0 mm; Sai lech gioi han duoi cua khau Ak: -0.22 mm;

Dung sai cua khau Ak: 0.22 mm; Sai lech trung binh cua khau Ak: -0.11 mm;

Két qua tinh toan bang chwong trinh da xay dwng hoan toan triing 1&p voi két qua tinh toan
dwoc trinh bay trong tai liéu [3]. Biéu nay khang dinh tinh chinh xac cla chwong trinh.
4. Két luan

1. Bai bao da giai quyét nhirng van dé chinh sau:

_- Trinh bay trinh tw gidi bai toan chudi kich thwdc theo huwong tw dong hoa dé co thé 1ap
trinh bang cac ngdn ngir 1ap trinh tin hoc;

- Xay dyng dwoc chuwong trinh tw ddng giai bai toan chu6[ kich thuwdc. Chuong trinh nay
cho phép ty dong tinh toan, ty dong tra cac bang dung sai tiéu chuan de tim cac thdng so dung sai
kich thwére, phuc vu cho tinh toan va cho két qua nhanh chéng, chinh xac.

2. C6 thé str dung chwong trinh trén vao viéc tinh todn cac chudi kich thudc trén thuc té
hodac dung nhw mét gido cu phuc vu cong tac gidng day va hoc tap.
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