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TOM TAT 

Bdi bdo trinh bdy kit qud viic su dung thiit bi 3D quang hoc scan true tiep hinh dgng, tic do 
xdc dinh cdc kich thuac hinh hgc cua bdnh rdng con trong 6 to, xdy dung bdn ve thiet ke bdnh rang. 
Tren da lieu scan su dying phan mim Rapidform tgo nen be mat chi tiet di cho ra sdn phdm duoi 
dgng 3D. Tit file 3D co the xudt ra bdn ve chi tgo, phu. hap v&i cdc tiiu chudn de ra. 

Tir khoa: Scan 3D, bdnh rdng con, thiit ke. 

ABSTRACT 

This paper presents the results of using a 3D optical scanning equipment to determine the 
geometric dimensions of bevel gear in the automotive. The goal is to design bevel gear's teeth based 
on the collected geometric dimensions. Rapidform is used to transform the raw data to the final 
product in 3D. Then the 3D files will be exported to fabrication drawings, in accordance with the 
set out standards. 

Keywords: Scan 3D, Bevel gears, design. 

1. DAT VAN DE toan thiet ke, chd thu, rdi kidm tra, hoan thidn 
phac thao dd dua ra cac phuong phap tdi uu, 

Trong qua trmh san xuat truydn thdng cudi cung la cdng doan san xu4t. Qua trinh nay 
dd chd tao ra cac banh rang tren 6 td chidm mat rat nhieu thdi gian, cdng sue, chi phi. Trdn 
vi tri quan trpng trong he thdng truyen luc, thd gidi, nhd su phat tridn cdng nghe da xuit 
vi du trong cau sau cd cac banh rang qua dua hidn mpt cdng nghe thidt kd tidn tidn va dang 
(a), banh rang vanh chau (b) va banh rang rat phat tridn. Ci A d̂t Nam, iing dung cdng 
hanh tmh (c) (hinh 1.1), ngudi thidt kd dua ra nghd mdi nhu thidt kd ngupe dang duac bSt 
y tudng, phac thao, tidp tiieo la qua trinh tinh dSu trong chd tao chi tiet ca khi. ^ 
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a) Bdnh rdng qud dua b) Bdnh rdng vdnh chgu c) Bdnh rang hdnh tinh 
Hinh 1.1. Cdc bdnh rdng trong cdu chu ddng tren 6 td 

2. CO sof C6NG NGHE THIET KE 
NGirqc TRONG THIET KJE CO KHI 

2.1. TSng quan vl cong nghe thiet ki ngirtfc 

Ngay nay, eung vdi sii phat tridn ciia 
khoa hpc, edng nghe hidn dai, qua trinh sdn 
xuat san phSm ngay cang dupe ehuyen mon 
hda, vide chd t̂ o ra mot loai san phim dugc 
tach ra tiianh nhidu cdng doan ridng bidt nhung 
cd quan he mSt thidt vdi nhau theo mdt tieu 
chuMi chung thdng nhdt hpp thdnh quy trinh 
san xuat. Tuy cd nhieu cai tidn mdi song quy 

trinh san xuat hi^n nay nhin chimg ddu dupe 
bidu hien bang sa do hinh 2.1. 

Nhu vay, ndu di theo cdng nghd thidt kd 
truydn thdng (quy trinh thidt kd thuan, ben trai 
hmh 2) thi se phai mat nhidu budc xii ly hon 
(thdi gian phae thao, tinh toan, phan tich va tdi 
uu), phai lam di lam lai nhidu lin, ehd thii dd 
dua ra san xuat dai tra. Cdn ddi vdi ling dung 
cdng nghd thidt kd nguprc, ben phai hinh 2.1, 
td mpt chi tidt mau cd thd nhanh chdng thidt 
kd lai chi tidt mau, tidt kiem duac thdi gian va 
chi phi. 

Hinh 2.1 Sa do tdng quan guy trinh thiit ke thugn vd thiet ki nguac 
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Vdi tinh uu viet cua cdng nghe thidt kd 
ngugc la md hinh hda dugc nhidu chi tidt (kd 
ca cac chi tidt cd dp phuc tap cao) mdt each 
nhanh chdng va chinh xac, dugc ung dung 
trong nhidu Imh vuc: 

- Trong ddi sdng: Lioh vuc y hpc, khao 
cd hpc, thdi trang may mac, thuc phim, thidt 
kd nh3n vat va mdi trudng, game. 

- Trong ky thuat: Chd tao khung vd d td, 
cac chi tiet ca kbi khac va eac linh kidn didn 
tu tiiay tiie. 

2.2. Xir ly s6 hoa san pfaSm va IM t̂ bi 

Sd hda san pham hie la liy du lieu hinh 
hpc cua san pham d dang dii lieu thd ban diu. 
Ddi vdi thiet ke thuan dd chinh la y tirdng, phac 
thao y tirdng. Cdn ddi vdi thiet ke ngugc thi dii 
!idu thd ban diu dugc lay tii mdt san phim cd 
san. Viec sd hda bS mat 3D cho san phim dugc 
thuc hidn theo hai phuang phap chu ydu: 

- Phucmg phap do tiep xiie (phuong phap 
CO hpc): Day la phuong phap dung 1 diu do 
ca khi trugt trdn bd mat chi tidt theo ludi dinh 
trade va lidn tuc ghi lai toa dd nhan duoc, hinh 
3.1a. 

Phuang phap do khdng tidp xuc 
(phuong phap quang hoc): Phuang phap dung 
tia lazer hoac cac tia quang hpc Idiac dd do 
hoac ehup anh bd mat vat ein do (quet) sau dd 
dir lieu dugc sii Iy, hoan thien nhd eac phin 
mem xii ly anh chuyen nghidp, hinh 3. Ib^^^^™ 

• ^ i H i i 

3. U*NG DVNG C 6 N G N G H $ THIET 
KE NGirOC VAC THIET KE CHI TIET 
BANHRANG 

3.1. Qua tiinh Scan banh rang 

Su dung scan trdn may quet ATOS 
in TRIPLE vdi phan mdm kem theo ATOS 
v6.2.0.3, hinh 3.2. Qua trinh scan dugc thuc 
hien qua cac bude sau: 

a) Phuangphdp do tiep xuc b) Phuangphdp do 
khdng tiep xuc 

Hinh 3.1. Cdc phuang phdp sd hoa chi tiet 

Hinh 3.2. Thiet bi quet vd phdn mim: 

- Budc 1; Chuan hi he thdng may quet. 
- Bude 2: Chuan bi chi tidt mau. 
- Bude 3: Khdi ddng may scan ATOS. 
- Budc 4: Tien hanh scan chi tidt mau. 
- Budc 5: Xuat ra dang file may didm 

*.stl va thiet kd lai md hinh CAD eiia ehi tidt. 

3.2. Xir ly s6 lifu do trdn phin mem 
Rapidfrom XOR 

3.2.1. Sua loi be mat quet * 

Khdi ddng phin mdm XOR, nhap dii 
lieu file Sean dinh dang *.stl da dugc luu trong 
may theo dudng din: Insert/Import/file luu dii 
lieu scan chi tidt *.stl /Import Only. 

Sii dung modules Mesh dd sda 16i cac 
be mat quet bing cac cdng cu nhu: Healing 
Wizard {Dd bd nhiing bd mat nhidu). Global 
Remesh (lap lai ludi tam giac bd mat va cai 
thien chit lugng cua ludi). Decimate (lam 
giam bdt sd lupng bd mat bing each kdt hop 
da dinh), tiep tuc thuc hidn cae lenh eho ddn 
khi hoan thien. "^ 
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3.2.2. Phdn viing dwlieu 

Su d\ing modules Region Group dd ph^n 
vung tg ddng bang edng cu Auto Segment ta cd 
thi didu chinh dp phan giai vung d Sensitivity, 
sau do nhin niit OK dd thuc ]ii$n ldnh. Hinh 3.6. Ket qud thiet id cdc bdnh rdng p 

3.3.3. Xay difng be mat md hinh CAD 

- Chuydn gdc tga dp: Sau khi quet chi tidt 
triic tga. dp mac dinh Ichdng phu hgp vdi qua 
trinh thidt ke ndn ta phai thay ddi he true tpa 
dp, hinh 3.4. Sir dung lenh Interactive Align
ment chpn ldnh theo dudng din: Tool/Align/ 
Interactive Alignment. 

Hinh 3.4. Ket qua sau khi chuyin he true toa dp 

- Xay dyng lai Ichdi true cae banh rang 
dua tren dii Hdu dam may didm cho trudc. Sir 
dung modules Mesh Sketch tao bidn dang phdi 
va due Id, sau do sii dung ldnh Revolve tao 
phdi va lenh Cut dd due Id, hinh 3.5. 

Hinh 3.5. Kit qud lenh Revolve vd Cut 

- Xay dung lai bd mat eda tung rang dua 
ti-dn dii lieu dam may didm eho truac. Sd dung 
cac cdng cu Mesh Fit, Boundary Fit, Surface 
Loft, Extend Surface, Trim. Kdt hpp vdi ldnh 
Cut dd cit rang, hinh 3.6. 

- Danh gia sai sd thidt ke trdn phan mdm 
XOR, hmh 8. 

Hinh 3.7. Kit qud so sdnh sai sd CAD "'H 
v&i dU lieu so hoa % 

- Ban ve chi tidt mau, hinh 3.8. 

Hinh 3.8. Bdn ve thiit ke 2D Id kit qud cua qua M 
trinh thiit ke ^ 

I 
4. KET LUAN 

Bai bao tiinh bay qua trinh thidt kd cac 
banh rang ti-en d td bing cdng nghd scan 3D. 
Kdt qua da dung duge md hmh 3D, chuydn 
sang ban ve 2D va eac bao eao phan tich dii 
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lieu thong so banh rang. Sii dung phuong phap nay da nit ngan duac nhiSu thai gian, do chinh xac 
cao. Day la ca sa buac diu ii lua chon phuong phap nghien ciiu cM tao banh rang cr Viet Nam, 
huong toi n6i dia hoa c^c chi tiet trong he thSng truyin luc ciia 616.<* 
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