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NGHIEN CUU SO HOA 3D PHOM GIAY

Pham Ngoc Tuén
Khoa Co Khi, Truting Pai hoc Bdch khoa - PHQG-HCM
(Bai nhdn ngay 18 thang 1 ndm 2005, hoan chinh sita chita ngay 19 thdng 4 nim 2005)

TOM TAT: Bai bdo gidi thi¢u nhitng két qud nghién ciu va thuc hién qui trinh ditge dé
nghi dé sé héa 3D phom gidy. Péy la giai doan ddu trong qud trinh iing dung ky thudt nguoe dé
phuc vu viéc thiét k& phom, nhén ¢ s6'va gia céng phom. Qui trinh s6 héa 3D dugc dé xudt vi
kinh nghiém tich lity trong nghién citu nay cé thé duoc dp dung cho viéc sé héa cdc loai sdn
phdm ba chiéu khdc vdéi mét sé hi¢u chinh cén thiét .

1.  PATVANDE

Trong nhitng nim gin diy nganh gidy dép Viét Nam dat kim ngach xui't khiu ding hang thit ba
véi tc do ting trudng hang nim kha cao. Trong xu th€ hdi nhap viéc chii dong thi€t k€ miu ma sin
phdm gidy dép mot cdch da dang, nhanh chéng va phii hgp v6i khéch hang ngoai nudc 13 hét sie cin
thi€t vi hién nay doanh nghiép Viét nam chd yé&u 1a gia cong cdn thi€t k&€ sdn phadm thudng tir nudce
ngoai. Trong qud trinh sdn xudt gidy dép vé6i nhitng ¢d s6 khdc nhau cin c6 rit nhidu phom glay VGl
nhitng ¢3 s6 tuong u’ng C6 thé dp dung ky thuit ngugc (KTN) dé thiét k& phom gidy theo miu rdi sau
d6 nhan ra nhiéu c¢d s6. Qud trinh dp dung nay bdt diu tir viéc 14y di liéu 3D cda phom gidy, thiét k&
sd bo phom gidy, ki€m tra dd chinh x4c phom gidy, hoan chinh thi&t k&, xuat dir liéu 3D dé thuc hién
cdc cong viéc ti€p theo. Bai bdo nay dé cdp dé&n giai doan diu clia qud trinh dp dung KTN, d6 la
nghién cifu va thuc nghiém s§ héa 3D phom gidy.

2. POITUQGNG - THIET BI - QUI TRINH SO HOA
2.1. D&i tugng sé héa

Phom gidy 1a mot vat thé ba chiéu dién ddy phin khong gian bén trong gidy, twong tw nhu ban
chin ctia ngudi khi mang gidy. B9 vira khit clia doi gidy phu thudc rat nhidu vao cau tric hinh hoc ciia
phom gidy.

Phom gidy thuding dugc 1am biing ¢d, nhém hoic nhya.

Hinh 1: a. Phom giay. b. Phom gidy dién diy phin khong gian ben trong gidy.

2.2. Thi&t bi

Midy Mltutoyo Beyond A504 l1a médy do toa do ba chiéu kiéu tiép xiic, c6 ddu do dang cau dich
chuyén, ban c¢6 dinh.

Trang 40



TAP CHi PHAT TRIEN KH&CN, TAP 8, S0 6/2005

Miy c6 dd chinh xdc cao, ¢6 thé dat 0,003 mm va cho
phép s héa chudi di€m ctia dudng cong theo hai cich:

Po tirng diém bing diu dd cham ti€p xic (Touch
Trigger Probe - TTP): ddu dd dugc diéu khién bing tay, di
chuyén tdi cham vao titng di€m trén déi tugng.

Quét timg dudng bing diu dd cham tiép xic
(Continuously Scanning Probe - CSP):

Piu do dugc diéu khién ty dong nhd sy xdc lip cic
diém diu, di€m cudi, budc do va hudng do clia ngudi diéu
khi€n thi€t bi; tv dong do va thu nhin cdc diém trén doi wong
nhu yéu ciu da xdc lap.

Hinh 2: My do toa dd ba chitu
Mitutoyo Beyond A504.

Phuang phdp TTP dugc thuc hién thi cong nén phii hgp véi cdc dudng cong ghénh, nhung téc
d6 s6 héa chiam.

Phuong phap CSP dugc thyc hién ty dong nén phit hgp vdi cdc duding cong phing, dic biét khi
cdc duding cong nay nim trén cdc mit phing song song cdch déu nhau.

Phin mém GEOPACK-Win kém theo mdy cé thé xif ly va xuat dif liéu & mét s ki€u dinh
dang khic nhau, trong dé c6 hai ki€u dinh dang ddng chi y la .gws (dinh dang ASCII) va .igs (dinh
dang polyline).

2.3. D@ xudt qui trinh s& héa phom gidy

Dua vio dic di€m clia phom gidy, khi ning clia mdy do, qui trinh s& héa phom gidy dudc dé xuit
gbm céc budc theo trinh ty nhu sau:
- Nghién citu cdu tric hinh hoc clia phom gidy.
- Chia toan bo bé mit phom gidy thinh cdc mdnh mit cong nhé hon.
- Xdc dinh cdc dudng cong cin s6 hod clia phom gidy.
- Chon trinh tu va gidi phdp do cdc dudng can s6 hod néi trén sao cho phit hgp véi mdy do va
dé gé do.
- Chon dang dif liéu xuat tir mdy do sao cho phil hgp v6i phdn mém thi€t k& hién cé.
- Thi€t k& va ché& tao db gi do.
- Ldp dit cum d6 g4 - phom gidy 1én ban mdy do va thuc hién cdc cong viéce chudn bi do.
- Pocic dudng cong cin s8 hod theo trinh ty va gidi phdp da chon.
- Diing phin mém GEOPAK-Win dé x{ ly va xudt dit liéu do.

Giai thuat tdng qudt dugc thé hién qua qui trinh s& héa phom gidy va qui trinh thiét k& phom
gidy bing KTN dugc trinh bay & hinh 3.
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-------------------------------- Quy trinh s&
_whéa phom gidy

Nghién cifu cdu tric hinh hoc phom
gidy
¢<
Chia todn bd bé mit phom gidy
thanh cdc manh mit cong nhé hon

v
v

Chon trinh ty va gidi phdp do

v

Chon dang dif liéu xud't phit hgp

v

Thiét k& va ché tao dd g4

¥

Lip dit cum dd gd - phom gidy va
thuc hién cdc cong viéc chudn bi do

v

Do cdc duding cong cin s6 héa

v

Xit 1y va xudt dit liéu do

Quy trinh thiét
k& phom gidy
bing KTN

Khéng
dat

---------------- * G S o o il Kiém tra do

. " Gia cong
Thiét k& phom giay chinh xdc phom

Hinh 3: Qui trinh s& héa va thi€t k&€ phom gidy bing KTN.

3.  THUC HIEN QUI TRINH SO HOA
3.1. Nghién cifu ciu tric hinh hoc phom gidy

Phom gidy c6 ciu tric hinh hoc gdm cdc phdn: mu, mili, g6t vd mit cong 1ong ban chin. Toan
b6 mit cong ctia phom gidy 12 mit cong tron ldng va khong déi xding qua bt ky mat phing nao cit
gua né. Phom gidy c¢6 thé & dang lién khdi hay hai nita ghép vdi nhau biing bdn 1€. Qud trinh thyc
nghiém s& héa trong nghién citu nay diing loai phom lién khéi.

3.2. Chia bé mit phom gidy thanh cic manh miit cong nhé hon
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1. Mu gidy
2. Mii gidy
3. Gét gidy
!‘. . R
e
::':‘ { | Mitcong

L icudi géi phom

phin thin phom

Céc mit phina V

Hinh 5: Bé mit phom gidy dugc chia thanh cic
mit cong thanh phén.

[ - Puding cong giao tuyén o3 nét

Pudug cong
hinh ldng ban chin

Hinh 6: Chia cdc mit cong thanh phén thanh cdc
méanh mit cong nhé hon.

a chinh 12 mét dd do (s hoa) theo phudng vudng goc véi cic mi
3.3. Xéc dinh cdc dudng cong cin sd héa

Cic dudng cong cin s6 hod bao gbm:

Hinh 4: Ciu triic hinh
hoc phom giay.

Dung mat phang H cdt ngang
va hai mit phing V cit ding tai
cdc vi trf diu miii va cudi got cla
phom gidy. Bé mit phom gidy dugc
chia thanh cdc mit cong sau day:

- Mit cong ddu mii phom.
- Mait cong phén thdn phom.
- Mait cong cudi g6t phom.

=  M3&i mit cong thanh phin néi
trén duge mat phing H cdt 1am hai.

®  Cic mit cong thanh phidn nay
cin duge chia thanh cdc manh mit
cong nhd hon dé ddm bdo do chinh
xdc khi do. Vi vy ¢6 thé diing cdc
mit phing cdt song song vdi hai
mit phing V d€ nhin dugce cdc
manh miit cong nhé hon (hinh 6).

®  Goi L 12 khodng cdch gilta hai
mit phing V diu miii va cudi gét, a
1a khodng cdch giita cdc mit phing
cdt, tdng cdc mit phing dung dé
tao ra cic manh mit cong trén phan
thin phom la:

n=£+1
a

Trong qud trinh  thyc
nghiém do, véi chiéu dai L = 210
mm, chon khodng cich a = 7 mm,
s6 mit phiing cdt 1a:

n=&0+1=31
7

t phing V.
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- Cdc dudng cong la giao tuy€n gitta mit cong phdn thin phom vdi cdc mit phing cit du’nﬂ Cic
dutng cong nay dugc goi Ja cdc dudng cong Cy.

- DPudng cong la giao y¢n gita cac mit cong diu miii phom, mit cong phédn thin phom, mit
cong cudi g6t phom véi mit phing cit ngang H.
Nila dudng cong C, Pudng cong nay dudc goi 1a dudng cong Cy.

Mit phing H

34. Chon trinh tu va giai phap do

. Cdc dudng cong Cy c¢6 s6 lugng 16n nén ¢6
dnh hudng quyét dinh dén phudng 4an do. Pau do
ctia mdy do c6 chuyén dong 1&én xudng nén mudn
do dugc toan bd dudng cong Cy thi phom gidy phdi

m;amﬁ«#: ¢6 chuyén dong quay.
'Hinh 7: Hai phén ciia duting Mit phing H chia cdc dudng cong Cy thanh hai
cong Cy qua mijt phiing H. phdn: phin trén va phin dudi. Phuong dn dé xuit la: do

lién tuc cdc nita dudng cong Cy, phiu trén, sau dé xoay 180° dé do nita dudng cong Cyy phia dudi.

Nifa dudng cong C Vi

/ Hodung fio

MNifa dudng cong CVU f '

Hoédung fio ‘ - Nifa dvdng cong CVU

Truc

& SOl x0ay
S i

Xoay
! N
e 3 P { BPudng cong C u
Budng cong C u \
oy N2 dudng cong C VA
Hinh 8: Po nita trén. Hinh 9: Xoay phom 180° d€ do nita dudi.
Trinh tu do:

- Xac dinh mit phing H: do ba di€m (ding phuong phdap do TTP).
- Po duding cong Cy; (dung phuong phap do CSP).

-Po cédc nita dudng cong Cy, (ding phudng phip do CSP).

- Po céc nita dudng cong Cyy (duing phuong phip do CSP).

3.5. Chon dang dif ligu xui't phit hgp
Chon di ligu xudt tit phdn mém GEOPACK-Win theo ki€u dinh dang .gws. St dung phdn mém

Excel d€ doc va hiéu chinh file ¢6 dinh dang .gws, sau d6 chuyén d8i sang file c6 dinh dang .pts. C6
thé dung phdn mém Pro/Engineer dé thi€t k& phom tir cdc dit liéu do nay.

3.6. Thi€t k& va ch& tao dd gi do

D06 gd phom trén mdy do toa dd dugc thi€t k& va ch€ tao vita d€ dinh vi va kep chat phom tai
mot vi tri do; vira dé thuc hién chifc niing xoay phom qua lai trong qué trinh chuan bi do va xoay 180° khi do
phén duéi clia phom.
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>

Hinh 10: Po phén trén va phan dudi cua phom.
3.7. Lap ditcum db g - phom gidy va thyc hign cdc cong vige chuiin bi do

Cidc cong viéc dugc thuc hién theo trinh tuy sau:

-Ldp dat cum db gd - phom gidy 1én ban may.

- Lidp dit diu do va khdi dong mdy do toa do.

-Po thir.

-Lay ddu ba diém lam chudn d€ xdc dinh mat phing H.

3.8. Do cic dudng cong cin sd hoa
3.8.1. Do phin trén phom gidy

a. Po ba diém
Cho diu do di chuy&n dé vién bi lin lugt cham vao ba diém va nhan nit trén cdn cla hop giao
ti€p d€ nhap dir liéu.
b. Bo duting cong Cy

Trén giao dién ciia GEOPAK-Win, xdc lap diém dau, di€m cudi, huéng do (thuan / ngugc chiéu
kim déng hé), budc do (theo truc y) t, =7 mm dé may do tr dong s6 hod cdc di€m trén dudng cong Cy.

c¢. Do cdc nita dudng cong Cya

Trén giao dién cia GEOPAK-Win, diing 1&énh "relearn" va 1y duding cong Cy 1am chudn dé s6
hod cdc di€m trén cdc nlta dudng cong Cys. Xdc ldp hudng do (thudn / ngudc chiéu kim ddng hd),
budc do (theo truc z) t, = 3 mm.

tyva t, chinh Ia mat do do khi s0 hoa cdc diém trén dudng cong Cy v Cya.
3.9. Do phidn dudi phom gidy

Thue hién tuwong ty nhu trén, gdm:

a. ~ Poba diém.
b. Po dudng cong Cy.
g Do cic nita dudng cong Cyy.

3.10. Xuit dif ligu do

Trén giao dién GEOPAK-Win, chon 1énh Export xuit cdc file s6 hod cdc di€m & hai dang:
- Dang .igs: dé tham khdo.
- Dang .gws: d€ chuyén ddi dinh dang thanh dit liéu chudi diém.

D6 chinh xdc do tudng (tng véi do chinh xdc ciia mdy 1a 0,003 mm nhd mdy ty dong thuc hién
cdc chuyén dong do, khong phu thudc vio con ngudi. PO chinh xdc nay théa min yéu cau dé chinh
xac khi thi€t k€ phom giay 1a 0,25 mm.
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4. KET QUA

Cic dit liéu do dang .gws ciin duge chuyén déi va tinh ch¢ dé phi hgp v6i phan mém thiét ké
Pro/Engineer. Phin mém Lcel ducc diing cho muc dich niny dé dyc cic file dir liéu do dang .gws, tinh
ch& va chuyén d8i cdc dif liéu do 3D sang dang .pts nhiim tucng thich v6i phan mém Pro/Engineer.

X Microsoft Excel - Bot03.pis

_isseoes|

1569205 226.4607
1569295 2202556
1560265 252.135%
156 8265 23372283
1569255 234.1 799
1569205 2350331
156 9265 2358471
1569205 236.8833
156 9205 2373268

238 0251

238 6977

2363737

2400174

2408205
1569295 241 1306
1569205 241 7288
1560205 2421823
1569285 2426815
1569205 243 2331
1569295 243 6907

2

1569295

€413 Mihpotos /7

Msen| yEEH

2441712

S Microsolt Excel - Bor._ -

e e T

Hinh 11: D@ li2u do dang .gws dugc chuyén ddi va tinh ch€ biing phin mém Excel.

Hinh 12: Mé hinh 3D phom gidy dugc thitt k&
bing phin mém Pro/Engineer.

5. KET LUAN
Viéc s6 héa phom gidy 1a mot giai doan quan trong trong ué trinh ng dung KTN néi riéng va cong
nghé CAD/CAM néi chung trong nganh gidy dép, trucc hét [a phuc vu viéc thi€t k€ phom, nhin ¢d s
va gia cong phom. Qui trinh s6 héa 3D dugc dé xudtya kinh nghiém thyc hién trong nghién cifu nay
¢6 thé dugc dp dung cho viéc s héa cic loai sdn phim ba chiéu khdc trong nhitng linh vyc nhu co khi
va khudén miu, nhua, do gd, sin phz’fm mjy thudt, nghé thuit, diéu khic, dd chai, v.v... v6i mot s§ hiéu

chinh cin thiét

L[S NGiE Bt

Nh& phin mém Pro/Engineer ¢6
thé thiet k€ phom gidy dudi dang md
hinh 3D. T mé hinh 3D, cé thé dung
phin mém Mechanical Desktop dé ki€m
tra do chinh xdc clla m6 hinh nay so vdi
dit liéu do. N&u khdng dat yéu ciu, cin
trd lai budce chia todn bd bé mat phom
gidy thanh cdc mdnh mit cong nhd hon.
N&u dat yéu ciu thi xuat dit liéu dé nhin
ra cic phom v&i nhiéu ¢3d s6 theo yéu
ciu hoic chuyén sang mdy gia cong
phom CNC hodc mdy tao miu nhanh.
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STUDY ON 3D DIGITIZING OF THE SHOE LAST

Pham Ngoc Tuan
Faculty of Machanics, Ho Chi Minh City University of Technology-VNU-HCMC

ABSTRACT: The paper introduces results in studying and implementing the suggested 3D
digitizing process of the shoe last. This is the first stage of the application procedure of reverse
engineering for last design, size grading and machining. The suggested process and gathered
experience in this study can be applied for digitizing of other 3D products with some necessary

adjustment.
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