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TOM TAT

Bai bao nghién cvuru quy trinh quét, so hoa va kiém tra dung sai bang may quet 3D GOM

Atos Compact Scan 8M. Nghién ciru da tién hanh kiém tra mot s6 dung sai hinh dang va

dung sai huéng thiong gap trén san pham thi K3 ndng nghé cat got kim logi, cdc két qua

thu dwoc cho thay tiém nang g dung quy trinh ndy vao vigc kiém tra, cham diém cdc san

pham cua sinh vién. Nghién ciru ciing da tién hanh xdy ding mét quy trinh kiém tra, danh

gid mot s6 dung sai hinh dang va dung sai huong thuong gap cua san phdm dira trén module

do kiém ciia phan mém GOM. Két qua dat dwoc cua bai bao co thé lam quy trinh tham khdo

sir dung thiét bi quét 3D dé kiém tra mét s6 dung sai hinh dang va dung sai huéng thuong

gap cua cac chi tiet. ) ’
Tw khoa: Dung sai hinh dang, Do kiém, May quét 3D, Thiét ke nguoc
ABSTRACT

This article studies the process of scanning, digitizing, and checking Geometric
Dimensioning and Tolerancing (GD&T) using the GOM Atos Compact Scan SM 3D
scanner. The study conducted a test of (GD&T) on products for the Metal Cutting Skills
exam. The results showed the potential for applying this process to testing and grading
student products. The study also developed a procedure for checking and evaluating product
GD&T based on the measurement module of GOM software. The results achieved in the
article can be used as a reference process for using 3D scanning equipment to check the
GD&T of workpieces.

Keyword: Geometry Tolerance, GD&T, Inspection, 3D Scanners, Reverse
Engineering

1. Giéi thi¢u

Hién nay, viéc ung dung céc cong
ngh¢ ky thuat hién dai vao san Xuét cac san
phém co khi da rat phé bién. Tur vige thiét
ké san pham 1ap ké hoach san xuit, gia
cong va kiém tra chét luong san phadm déu
c6 tng dung cong nghé¢ CAD/CAM/CNC,
CAE, ... Trong d6 c6 thé ké dén cong nghé
quét hinh 3D, day 1a mdt trong nhitng cong
nghé mai, mang nhiéu tmg dung trong k¥
thuat hién nay. Mot trong nhirng Gng dung
chu yéu ctia cong nghé quét hinh nay 1a qua

trinh do kiém cac dung sai hinh dang va
dung sai huong cua cac chi tiét san phém
sau khi gia cong, rit ngan qua trinh kiém tra
san pham. Ngay nay, cac chi tiét c6 do phtc
tap cao ngay cang nhiéu, cac cong cu do
kiém truyén théng nhu thudc cip, panme va
cac dung cu do chuyén dung chua dép tng
dugc. Viéc ung dung cong ngh¢ Scan 3D sé&
gitp kiém tra cac dung sai hinh dang va
dung sai hudng, so sanh cac dung sai hinh
dang va dung sai hudng nay véi ban vé chi



tiét gia cong mot cach tryc quan va nhanh
choéng hon.

Viéc ing dung cong nghé nay dé do
kiém cac chi tiét co khi phirc tap, dic biét 1a
céc chi tiét trong bd khudn ép phun da dugc
thue hién gan day [1]. Trong nghién ciru nay
[1], nhom nghién ctru da Gmg dung phuong
phéap quét 3D quang hoc dé phan tich bién
dang hinh dang cua khuén. B9 mon hinh
dang ctia khudén c6 mot anh huong dang ké
dén su 6n dinh hinh dang cua céac 6ng duoc
ché tao. May quét 3D quang hoc GOM
ATOS II TripleScan SO MV170 (thé tich
do: 170 x 130 x 130 mm; d0 phan giai
camera 2448 x 2050 px (5 Mpx); khoang
cach diém do: 0,07059 mm) da dugc su
dung dé do khuén v& thir nghiém. Khuén bi
mon dugc quét 3D dugc so sanh v mo
hinh CAD. Két qua so sanh 1a ban do do
léch mau cua dir liéu dugc quét tir may quét
3D va md hinh CAD. Trong nghién cuu [2],
cac tac gia da danh gia do chinh xac gitra
kich thudc cia cac chi tiét dugc gia cong.
Thiét bi Atos Core dugc st dung dé quét 3D

2. Phwong phap

2.1.Quy trinh s6 hoa chi tiét 3D

Lam sach mau va ban
quét

A 4

Dan diém dan

v
Thiét lap may quét
GOM Atos
COMPACT

v
Thiét lap cac thong so
quét mau trén phan
mém GOM

A 4

Quét mau

Hinh 1. Quy trinh quét méu va sé hod chi

tiét [3]

cac chi tiét dd ché tao. Thiét bi cho phép
kiém tra khong tiép xuc toan bd bé mat cua
chi tiét, tao ra mot dam may diém rat day
dac, luu trit v6i do chinh xéc cao. Chi tiét
gia cong dugc so sanh véi md hinh sé cua
no, thu duogc br:ing thiét ké co su tro giip cua
may tinh (CAD). Viéc kiém tra toan bo san
pham, str dung chtrc nang quét 3D, dam bao
kiém soét chat lwong nhanh chéng va chinh
xéc, do d6 giam thoi gian san xuét.

Nham déy manh viéc khai thac co
hiéu qua thiét bi trong viéc nghién ctru,
giang day nén nhom nghién ctru quyét dinh
chon huéng nghién ctiru “Ung dung module
do kiém ciia phan mém Gom dé kiém tra
mot s6 dung sai hinh dang va dung sai
huéng trén san pham thi k§ ning nghé cit
got kim loai bac 3/5” dé xay dung quy trinh
huéng dan kiém tra mot s6 dung sai hinh
dang va dung sai hudng trén san pham thi
K§ niang nghé cit got kim loai 3/5, nham
gitip qua trinh cham thi hiéu qua hon.

Céc budc trong quy trinh quét mau va so

ho4 chi tiét bao gom:

- Lam sach mau va ban quét: loai bo
moi vt liéu gay nhiéu, bui ban hay
cac hop chat khong mong mudn co
thé anh huong dén chat lugng va do
chinh xé4c cua két qua.

- Déan diém dan: diém dan thuong
duoc sir dung nhu mot diém tham
chiéu hodc diém cb dinh trén mau dé
giup qua trinh quét dugc thuc hién
mot cach chinh xac va dang tin cay.

- Thiét 1ap may quét GOM Atos
Compact: Kiém tra cac két ndi tir
camera, cam bién; kiém tra cam bién
Atos trén may.



Q| Analyze Sensor 70X

Al

© system

Computer model:

Customer PC
Memory size: 64GB
Graphics card: Intel(R) UHD Graphics P750 (1024 MB)
Graphic card driver:

Operating system: (64 bit)

GOM patch version: There is no GOM patch installed.
Software version: GOM Software 2021 (2021 Hotfix 8, Rev. 152091, Build 2022-07-14)
Image acquisition system: Ethemet is OK.

© Camera cables

Type: ATOS Compact Scan

Type of connection: Ethernet
Quantity: 2
© Sensor

Cameras: 2x 12MP

14 correct System Analyze oK

Hinh 2. Kiém tra thiét lgp mdy quét[4]

Thiét 1ap cac thong s6 quét mau trén
phin mém GOM: Thiét lap cac
template thuong dung; cac gia tri
tham sd cua dir liéu quét;...

Quét mau: Tién hanh quét mau bang
phan mém GOM.

Hinh 3. Qud trinh quét miu

2.2.Quy trinh do kiém dung sai hinh

dang bz"l‘ng module do kiém ciia
phan mém GOM

Xt 1y dir ligu s6 thu
duoc

|

Chuén bj dir liéu cho
module do kiém

:

Tao céc doi tuong
chuén bi cho céac
dung sai hinh dang
can do

|

Kiém tra dung sai
hinh dang

:

Két luan

Hinh 4. Quy trinh irng dung module do

kiém/[3]

Céc budc trong quy trinh quét mau va sb

hoa chi tiét bao gom:

Xt ly dir liéu so thu dugc: Xoa bo
cac dit liéu nhiéu, va cac 13, x04 cac
16i trong qué trinh thu nhap dir liéu
S

O~

Chuan bi dit liéu cho module do
kiém: Ta can chuan bi dit liu thiét
ké dudi dang cac tép dd hoa 3D rdi
dua vao phan mém GOM va dit liéu
s6 dd dugc xur 1y boi phin mém
GOM,; tién hanh ghép ndi hai ngudn
dwr liéu nay lai voi nhau; ...



7 Original alignment = 4 =

Initial Alignment

.: Prealignment...

E"l 3-Point Alignment...
20 3-2-1..
%'+ Best-Fit By Reference Points..

a Define Criginal Alignment As Initial Alignment

+ Inspection - Coordinate system

Hinh 5. Chudn bi dit liéu cho module do
kiém

- Tao cac dbi tuong can thiét: Dé tao
ra cac dung sai hinh dang, ta cAn tao
cac thanh phan cta dung sai hinh
dang d6 trong module do kiém (vi
du can tao dung sai do tru, ta can
phai tao ddi tuong mat tru trong
module do kiém):

N

N\

Hinh 6. Tao bé mt tru

- Kiém tra dung sai hinh dang, dung
sai huong: dat tén cho dung sai hinh
dang, dung sai hudng can kiém tra;
nhap gia tri dung sai hinh dang theo
ban v& thiét ké (vi du: 0.07)

/+/ Check Cylindricity ? X

Name Cylindricity 1 - a
Tolerance zone

Type Circular - z . 57
Restricted portion [l

Tolerances

Tolerance source | Manually ~ | Tolerance class

Tolerance 0.0700 mm

ok Cancel

Hinh 7. Kiém tra dung sai hinh déing (d¢
tru)[4]

- K&t luan: Dya vao gia tri thuc té do
dugc trén phan mém va gia tri dung
sai hinh dang nhap vao & trén, phan
mém s& két luan dung sai hinh dang
nay co6 thoa voi dung sai hinh dang
& ban vé thiét ké hay khong tai muc
Check (Hinh 8)

3. Kétqua

Nhom nghién citru da tién hanh sir dung
quy trinh do kiém céc chi tiét trong cac phan
thi tién va phay cta dot thi k¥ ning nghé. Viéc
danh gia bai thi rat thuan tién va nhanh chong
véi két qua hién thi truc tiép trén phﬁn mém,
ngoai ra con co thé xuét ra dinh dang Excel dé
tinh diém bai thi.

3.1.Ban vé kich thwéc miu ciia bai
tap thi Ky ning ngheé ciit got kim
loai bac 3/5
Dudi day 1a Ban vé kich thudc mau cua
bai tap thi K§ ning nghé cit got kim loai bac
3/5 nghé tién va phay CNC:

2x459 2x45°

0,10
1

40,03

0,00

220 _,

M16x2

+0,02
110 - 9,02

Hinh 8. Ban vé chi tiét tién
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Hinh 9. Bén vé chi tiét phay

3.2.Két qua mét s6 dung sai hinh
dang cua chi tiét tién
- Do tron

0] cylinder 4

Cylinder 3
[0l Nominal | Actual | Dev. Check
O ]p.cg] 0.05 —— (Roundness 2)

Gl cylinder 2

Cylinder 1
0] Nominal | Actual | Dev, Check

Q.05 ——0 (Roundness 1)

Hinh 10. Két qud kiém tra dé tron

- Do tru:

cylinder 3
I0) Nominal Actual Dev. | Check

cylinder 4

[0) Morninal | Actual | Dev. | Check
Cylinder 1
[0 Nominal Actual | Dev. | Check

Actual Dev. Check
0.06 ——0 (Cylindricity 1)

Hinh 11. Két qud kiém tra d tru

- Dbo déng truc:

Cylinder 3
10l Nominal | Actual | Dev. |Check

Cylinder 1 _

[0 Nominal | Actual | Dev. | Check Cylinder 4

Nominal — Actual Dev. Check
08|Cylinder 2| 0.35 ——& (Concentricity 1

Cylinder 2
B Nominal | Actual | Dev. Check

Hinh 12. Két qud kiém tra dp dong truc

3.3.Két qua mét s6 dung sai hinh
dang, dung sai hwéng cua chi tiet
phay

- Do song song:

Plane 5
I8 nominal | Actual Dev, Check

&l plane 1

Plane 4
& Nominal Actual Dev. | Check

Plane 3
B Nominal | Actual  Dev. Check
[ Jo50[Plane 1] 0.33 —& (Parallelism 1)

Plane 2
Bl nominal | Actual | Dev. Chedk

Hinh 13. Két qud kiém tra dg song song

- Do vudng goc:

Plane 5
Nominal | Actual | Dev. Check

=)
[Co-40Prare 1] 0.21 & (Perpendicularity 3)

E plane 1

Plane 4
B Norninal | Actual Dev Check

[Cp0fFlare 1] 0.5 ——— (Perpendicularity 2)
[Cp%oFlane s  o.4e ——# (Perpendicularity 5)

Plane 3
& Nominal | Actual | Dev. |Check

Plane 2
B ___nominal  Actual Dev. Check

[Llp-20]Piane 1] 1.03 ——& (Perpendicularity 1)
[LLlp.40|Plane 3 0.81 ——& (Perpendicularity 4)

Hinh 14. Két qud kiém tra dp vuéng géc

- Do phang:



may scan GOM Atos Compact va module do
kiém cta phin mém GOM cho ra két qua
nhanh hon.

—
Plane 1 Plane 4

4. Kétluan

Vi cac két qua thu dugc, nghién cuu da
tién hanh kiém tra mot s6 dung sai hinh dang
va dung sai huéng thuong gip trén san pham
thi K ning nghé cat got kim loai, cac két qua
Beanes  thu dugc cho thiy tiém ning ng dung quy
trinh nay vao viéc kiém tra, chim diém cac san
pham cua sinh vién. Nghién ctru ciing da tién
hanh xdy dung mét quy trinh kiém tra, ddnh

[& plane 2

Plane 5 ,
|2 Mominal | Actual Dev. Check 14 A o 1 hi A 1
e hugl o ress 1 gid mdt s6 dung sai hinh dang va dung sai
huong thuong gdp cua san pham dua trén
Hinh 15. Ket qud kiém tra dp phang module do kiém ctua phan mém GOM. Ngoai

ra, trong tuong lai, huéng nghién ctru s€ dugc
phat trién thém nham bd sung thém cac dung
sai hinh dang, dung sai huéng khac trong qua
trinh st dung phﬁn mém, va do kiém vdéi loat
chi tiét nhiéu san pham nhdm giam thoi gian
thuc hién quy trinh.

3.4.Panh gia niing suét va tinh hiéu
qua

Nhém nghién ctru da tién kiém tra mot

s6 dung sai hinh dang va dung sai hudng
thuong gap trén san pham thi K§ ning nghé
cit got kim loai, bam gi0 cho vi¢c thuc hién
chu trinh cho mot sé san pham thi K§ ning
nghé cét got kim loai; thoi gian Scan chi tiét
trung binh 3 phut; thoi gian xtr 1y dir liéu dam
may diém trung binh 4 phut; thoi gian xay
dung va xut cac két qua danh gia mot s6 dung
sai hinh dang va dung sai huong thuong gap
trung binh 01 phut cho mdi dung sai. So véi
cac phuong phap truyén thong, viéc st dung
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