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AN ASSESSMENT ON THE MACHINING SURFACE ACCURACY UNDER THE
SUPPORT OF COMPUTERS WITH AN ATOS COMPACT SCAN DEVICE
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TOM TAT

Bai bao trinh bdv viéc kiém tra chat liong ché tao ciia mét san pham co khi theo phuong
phdp CAV bang phan mém GOM Inspection Professional. Phiong phdp ndy da dvoc dp dung phé
bién o trén thé gidi, nhung méi bat daw. dioc img dung tai cac nha may cua Viét Nam. Voi thiét bi
quét mau 3D ATOS cia hang GOM tién hanh thiét ké nguege dé co file may diém phuc vu cho viéc
gia céng cong truec tiép trén may CNC. Bé mdt sau gia cong ciing duoc quét dé ¢é file may diém
tirong wng. Panh gra do chinh xdc bé mdt gia cong dwoc tién hanh bang viée so sanh cdc file may
diém voi phan mém GOM Inspection Professional.

Tir khéa: Bé mat gia cong; Do chinh xac; May diém; Thiét ké nguoc.
ABSTRACT

The paper presents the inspection of manufacturing quality of @ mechanical product by CAV
method using GOM Inspection Professional software. This method has been popularly used all

over the world but has just started to be applied in Vietnamese factories. With 3D ATOS scanners of

GOM, reverse design was conducted to have point cloud files serving for direct processing on CNC
machines. The surface after machining is also scanned to have the corresponding point cloud file.
The assessment on the machining surface accuracy is conducted by comparing the point cloud files
with GOM Inspection Professional sofiware.
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1. PAT VAN PE

Vi su phat trién khéng ngimg cua ky
thuat sb va ky thuat xu ly hinh anh, cac khai
niém vé thiét ké nho sy hd tro cua may tinh
(CAD), ché tao nh¢ su hd tro ciia may tinh
(CAM), phén tich md phong thiét ké nho sy hd
tro cua mdy tinh (CAE) khong con xa la trong
linh vic nghién ciru va thiét ké ché tao. Hién
nay, cac yéu cau vé thiét ké 3D cang ngay cang
phd bién va cdc san pham thiét ké ngay cang
tro' nén phirc tap. Viéc do luong kiém tra chat
lugng va do chinh xac cua céc san pham ché
tao, dac biét 1a cic bé mat 3D ty do 1a mét théch
thirc di v6i cac phuong phép do ludmng truyén
thong.

Cung véi su phét trién cta cac k¥ thuat
do sb hoa 3D, khai niém “Kiém tra cht luong
nho sy hd tro clia may tinh" (Computer Aided
Verification, CAV) da ra doi, dang tr¢ thanh
phuong phap do tiéu chuan va ngay cang irng
dung rong rii trong thuc té san xuét ché tao.

2. CHUAN BI DU LIEU MAY PIEM CHO
GIA CONG

2.1. MAu chi tiét gia cong va thiét bi quét miu

Mau chi tiét dugce chon trong nghién
clru 1a mo vé trude bing inox cla xe mé 9.
Pay 1a bé mit 3D tu do, rét thuong gap trong
cac thiét bi dan dung, hinh 1.

T AR e

Hinh 1. Bé mat 3D tw do ciia mau chi tiét mo ve truore.,
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Thiét bi quét miu tao may diém trudc
va sau gia cong dugce sur dung trong nghién
ctru la may ATOS Compact Scan 5M cua Hang
GOM, CHLB Piic. Day la thiét bi st dung
cong nghé dnh sang cdu trac (Structured light),
vo1 do chinh xac t¢i 0.017 mm, hinh 2.

Hinh 2. Thiét bi quét méu ATOS Compact Scan 5M.
2.2. Xir 1y may diém miu quét
Dir liéu méy diém sau khi quét trén méay

ATOS Compact Scan 5M c¢6 dinh dang *.stl,
hinh 3.

Hinh 3 H‘:'én thi chét lirong hé mat cua dir ligu
quet bang may ATOS Compact Scan SM.

B gau do, dir ligu may diém dugc dura vao
mWOI.t‘ru'O'ng cua phan mém Geomagic Design
dé tién hanh cac cong doan chudn bi di ligu
tn{(yc khi gia cong. Bao gom: Doc diy ‘Iiéu m'é)’
diém (hinh 4a), chuyén g6c toa do (hiﬁh 4b)-
chon dir li?u may diém gia cong (hinh 5a), Juu
lai may diém d¢ phu vy cho 1ap trinh gia <’:6ng
(hinh 5c).
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b) Goc toa
sau khi chuven

a) Mdy diém trong moi
trieong Geomagic

Hinh 4. Dir liéu may diém trong moi truong
Geomagic.

Dir liéu may diém sau khi quét co dung
lugng part.stl 194.261 KB, bao gom 194,874
diém, hién thi chét lugng bé mét mau quét rét
chi tiét va nhin.

b) May diem cho mau
gia cong

a) Chon dir li¢u may
diém gia cong

Hinh 5. Chon mién dir liéu may diém
cho mau gia cong.

3. GIA CONG TRUC TIEP MAY DPIEM
TREN MAY CNC

3.1. Thiét Iap ché dd gia cong va md phong

Cong doan lap trinh gia cong mau dugc
tién hanh tren pham mém CATIA V5R20. Pay
1 phan mém c6 thé 1ap trinh tao duong chay
dao cho cac may CNC duya trén cac dir liéu may
diém cho trudc.

Cac bude cong viée bao gom:

- Dua dir liéu may diém vao phan mém

CATIA, tao lu6i bé mit trude khi gia cong (dur
litu may diém s& duogc tu dong chuyen sang
m6 hinh dang ludi bé mit dé phan mém c6 thé
nhan dién bé mat gia cong), tao dudng chay
dao (chon moi truong gia cong, khai bao phoi,
xac dinh gbc phoi, thu vién dung cu cit).

b) Bé mat phai gia cong
Hinh 6. Moi truong gia cong trén phan mém
CATIA.

- Thiét 1ap ché& d6 gia cong thé, gia cong
ban tinh va gia céng tinh, tao ma G code cho
may phay CNC, mo phong két qua gia cong.

e
Cavenon | 4

e e ! b | 0 | 00|

St b o r ’

a) Nhdp cac théng so cho gia cong thé
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Cac thong s6 cho ché do cit duogce liét ké dudi bang sau:

i Cic thong s6 1ap trinh 1
| S S ¢ Khoding Ié"m_]g Thoi gian
Dao i/ ; dich dao lf g1a Iy thuyét
(vm}g (vor’agl | (mm) i cong (Phit:gidy)
phiit) | phiit) (mm)
‘ 1
! S | I
DIORO | 3000 | 800 | 03 | 75% 02 | s:0

Ma code chuong trinh NC cho budc gia cong tho (trich)

o1 N385 N-21.015 ¥-11.702 F§00

N1 G19.GS4GSO G0 G0 G23 G4 GIT N396 X-21 219 Y-6 286

695 N357 X-21.246 Y-5.141

, N2 TI M6 N358 X-20.426 Y- 843

i G 5 NIGOX1749 Y2256 N359 X.21 356 V988

b) Puong chay dao gia cong tho N1 G43 249,701 HI N160 X-21.452 Y3171
. i F ow o % NS G1 239 701 F200 N361 X-2142 V5488
Hinh 7. Thiét lap ché do gia cong N6 Y17 5 N362 X-24.42 Y5 529
P NTYIT S Fsoo N363 Z46.418 F1000

thé va mo phong. NE X10 491 N364 M30
no

LJARIR GRG0 P BEAE RTEPLAIME O RS

g Al lg Sy

a) Duong chay dao gia cong tinh

b) Két qua mé phong
Hinh 8. Duong chay dao va mé phong gia cong tinh.

Cac thong s0 cho ché d¢ cat khi gia cong ban tinh va gia cong tinh duoc liét ké dudi bang sau:

Thong s lap trmh

——— . - | Thm glan
| cﬁnggl . Dao | S : F i t Khoang } Luo’ng dw ‘ Iy thuyét
| | '(vong/phut) (mm/phut) (mmy  dichdao  giacéng  (Phit:
B | D 4R2-—J : — — | (mm) | (mm) | gidy)
ho L6000 800 0.1 03 s
Ti - — — i —t WO |
mhidao | npo | 000 | 1000 0.1 |
méi) : : - 1 S 0 12:32
— e e | ) o 1 _I N - ) 7!
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Ma code chuong trinh NC cho budc gia
cong tinh (trich):

%

03 N11452 Y13.461 236.579

N1 G49 G354 G80 G40 G90 G23 G941 G17 N11453 Y15.457 236.572
G98 N11454 Y16.83 736.569

N11455 Y'17.5 736.579
N3 GO X-17.69 Y-11.75 $6000 M3 N11456 Z42.579

N4 G43 739.556 H2 N11457 M30

N5 Z37.347 %

N6 G1 Y-11.884 Z37.311 F200.

N2 T2 M6

3.2. Két qua gia cong trén may CNC

Thi nghiém su dung trung tam gia cong
CNC MAKINO PS95 dé tao hinh bé mit mau
sdn pham véi cic ma chuong trinh xudt tir phan
mém CATIA, sau d6 dugc nap vao hé théng,
hinh 9a.

b) Bé mat mau sau gia cong
Hinh 9. Gia cong mau trén may MAKINO PS95

Phoi gia cong co kich thude: (3 §x35x35)
mm; vét li¢u gia cong: Thép SS5C. Keét qua san
pham sau khi cong nhu trén hinh 9b.

4. DPANH GIA SAI LECH CUA MAU GIA
CONG

Bé mdt miu sau gia cong ciing duoc
quét bang thiét bi ATOS Compact Scan 5M
cua Hang GOM. Danh gla mit do sai 1¢éch 3D
bé mit mau gia cong va mau gde nho ky thuat
do quang hoc (Optical Measuring Techniques)
bang phin mém GOM Inspect Professional.
Hién thi mé phong két ‘qua danh gia sai léch
cung bang liét ké mot 50 diém ddi sanh (1.100
dén 2.7) nhu trén hinh 10.

st garans (1), Feeatuemt 1)

% |oje|o|olo]e|e|a|a|f

= -

Hinh 10. Panh gia mdt do sai léch 3D bé mat mau gia cong va mau goc.

~
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4. KET LUAN

Trong cong nghé gia cong theo mau
(reverse tooling) can phai thuc hién quyét
mau thong qua cac thiét bi quét mau (reverser
scanning). Cac thiét bi ndy, & Viét Nam thuong
dwoc nhap clia nude ngodi voi do chinh xéc rat
khéc nhau. Bai bao ndy, tic gia sir dung thiét bi
quét mau ATOS va do sai léch bé mat 3D ciia
GOM, CHCB Durc dé danh gia do chinh xéc
cua dir liéu quyét thong qua mau gia cong truc
tiép tir may diém khong qua xu 1i bing phan
mém. %
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