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TOM TAT

Bai bdo trinh bay quy trinh xit Iy kj thudt ngueoc trong thiét ké san pham véi muc dich sé
héa cdc san pham trong thiét ké 3D huéng dén vmg dung chuyén doi so6. Méi lién hé gitra g dung
ky thudt sé trong sdan xudt va ky thudt nguroc trong thiét ké cé dwoc tir viéc phdn tich hé thong cong
nghé 4.0 [1], [2]. Theo cdc két qua phén tich Iy thuyét dé xudt phicong phdp thiét ké thuwce hién sé
héa cdc san pham va san xudt cdc chi tiét 3D thich hop véi yéu cau chuyén doi sé trong san xudt. Tir
cdc yéu cdu cia qud trinh chuyén déi sé trong san xudt cho thdy vai tro quan trong viéc img dung
ky thudt ngwoc dé sé héa cdc san pham co khi. Bai bdo iing dung phirong phdp nay trén mét sé san
phédm thiee té cho két qua la chi phi san xudt thap, diéu kién, phwong thirc don gian, phit hop véi xu
thé phdt trién trong thoi gian tdi tai Viét Nam.

Tir khéa: Ky thudt nguoc; Chuyén doi s6; Cong nghiép 4.0.
ABSTRACT

This article presents the reverse engineering process in product design with the aim of
digitizing products in 3D design towards digital transformation application in Industry 4.0.

Industry 4.0 system analysis, digital application in manufacturing and reverse engineering
in design to find the connection. According to the results of theoretical analysis, a design method
is proposed to digitize products and produce 3D parts in accordance with the requirements of
digital transformation in production [1], [2]. From the requirements of the digital transformation
process in manufacturing, it shows the important role of reverse engineering to digitize mechanical
products. This application is conducted experimentally on some real products in this article. In fact,
this method has been applied to production for many years, but today, along with the development
of science and technology, making costs, conditions and methods simpler, this is a suitable new
technology trend and necessary applications in digital transformation.
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1. TONG QUAN
1.1. Cong nghiép 4.0

K§ thuat s6 pho bién tir thap nién 80
thé ky trudc & cac nude phat trién, tir d6 xuat
hién céac khai niém va y tuong méi vé thuat ngir
k¥ thuat sé nhu thanh phd s6, nong nghiép sb,
chién tranh sd,... Viéc ing dung céng nghé sb
trong linh vuc san xuat, doi séng, gido duc,
khoa hoc cong nghé, qudc phong,... nhanh
chong mang lai 1oi ich to 16n trong cudc sdng.

Khai niém cong nghiép 4.0 ra doi &
Hanover, Buc vao khoang nam 2011 véi muc
dich thuc day tng dung k¥ thuat sé vao san
Xudt qua phan tich, tinh toan va hinh thirc tuong
tac gitta nguoi va may. Bon dong luc chinh cia
cong nghi¢p 4.0 (Hinh 1) la Internet van vat,
Internet cong nghiép, san xuit dya trén dam
may va san xudt thong minh. Cac yéu té nay
khong chi c6 mbi quan hé véi nhau hd trg Gmg
dung k¥ thuat sb vao nganh cong nghiép san
xuét ma lién két v6i sy phat trién ctia cong nghé
sinh hoc, nano hodc vat liéu méi tao ra dong luc
16n hon céc cudc cach mang cong nghiép trude
day. Tuy vay, cong nghé ky thuat sé da ra doi
dugc mdt thoi gian dai nhung chua dugc ung
dung siu rong vao san xuit.
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Hinh 2. Quy trinh thyc hién ky thudt nguoc

Ngay nay, tmg dung k¥ thuat s§ vao
san xuat 1a mot trong nhimg yéu té quan trong
quyét dinh gia thanh. Viéc két hop giira ki thuat
san xudt truyén thong voi cong nghé san xuat
k§ thuat s6 da hinh thanh cac khai niém tu dong
hoa va sé hoa trong thiét ké, san xuat va quan
1y [3]. Vi vay, chtic ning, cdu trac, chat lugng,
hiéu suit cta san pham dap Gng nhu cau khach
hang. Do d6, cong nghé¢ s6 da trd thanh cong
cu quan trong nhat dé cac cong ty nang cao kha
ning canh tranh ciia san pham.

1.2. K¥ thuat ngugc (Reverse Engineering)

Thiét ké lai mot chi tiét hay san pham
bang cach quét 3D tir mot san pham thuc té. K§
thuat nay thuong duoc ng dung trong k¥ thuat
san xut hodc k¥ thuat bao tri chi tiét hodc hé
théng cong nghiép dé sao chép lai dbi tuong
bi mat hodc khong can dir lidu géc cua ban
thiét ké. Qua trinh thyc hién thong qua ky thuat
nguoc, mo hinh hoéa va phan tich, thiét ké lai
(hinh 2).
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a) Phwong phdp quét tiép xiic (Contact Scanner)

May do toa d6 (CMM) 1a mot thiét bi
do hinh hoc cuta céc chi tiét bang cach tiép xuc
cac diém roi rac trén bé mat cua vat thé b.':ing
dau do (Hinh 3). Cac loai dau do khac nhau
duoc st dung trong CMM, bao gém 4anh sang
co hoc, quang hoc, laser va anh sang tréng. Tuy
thudc vao may, vi tri dau do c6 thé duoc didu
khién thu cong boi nguodi van hanh hoac nod
c6 thé duogc diéu khién béng may tinh. CMM
thu’O'ng chi dinh vi tri cia dau do theo sy dich
chuyen ctia n6 tir vi tri tham chiéu trong hé toa
do Dé-cac ba chiéu (v6i cac truc XYZ).

Phuong phap quét tiép xac st dung
két hop cam bién vé6i hé co khi, may do toa do
(CMM) va may diéu khién sé dé s6 hoa bé mat
can do. Uu diém cta phuong phép nay 1a do
chinh x4c cao, chi phi thép, do duoc cac ranh,
héc sau va khong phu thudc mau sic. Tuy vay,
qua trinh 14y chdm va khong do duogc cac vat
ligu mém.

Hinh 3. Quét tiép xiic (CMM)

Hinh 4. Quét khéng tiép xiic

b) Phwong phdp quét khéng tiép xiic
(Noncontact scanner)

Phuong phap quét khong tiép xuc la
phuong phap chiéu cac ngudn niang lugng (anh
sdng, am thanh hoac tir truong) 1€n vat thé thi
ning luong truyén qua hodc ning luong phan
xa duogc ghi lai (Hinh 4). Dt li€u hinh hoc cua
chi tiét 1a dang ludi tam giac bao quanh chi tiét
nhu Hinh. Phuong phép quét khong tiép xuc
ldy dugc dir liéu nhanh, d6 chinh xac va do
phan giai thong dung, c6 kha ning nhan biét
mau va dic biét 1a do duoc chi tiét phirc tap va
16n. Biém han ché cua phuong phép nay la kho
nhan biét cac mau trong sudt hodc phan chiéu
va do chinh xac thép.

2. PHUONG PHAP THi NGHIEM

Qua trinh chuan bi miu quyét dinh
dén do chinh xéc, do bong bé mat va cac cong
doan xur 1y tiép theo trong mg dung k§ thuat
nguoc (Hinh 5). Trong nghién ctru nay, phuong
phap quét khong tiép xtac duoc str dung dé thi
nghiém trén cénh chan vit. Dé han ché 13i xay
ra trong qua trinh quét, quy trinh chuan bi mau
duogc thyc hién ti mi nham giam thoi gian xu 1y
sau khi quét.
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Thu nhan dir liéu hinh cua canh chan
vit tir may quét Lazer 3D. Ldi xay ra trong qué
trinh quét (Hinh 6) duoc xur Iy bang phan mém
xu Iy nguoc.

Hinh 5. Quét khong tiép xiic

Hinh 6. D¢ liéu sau khi quét 3D

Hinh 7. Dit liéu sau phan ving

(*) M6 hinh héa va so héa chi tiét sau khi quét

Dir li¢u (dang diém hodc dang ludi tam
gi4c) cua chi tiét sau khi quét dugc xur 1y, hiéu
chinh t6i wu bang phin phém chuyén dung
Geomagic Design X (Rapidform XOR) thong
qua cac cong cu Find Defect, Healing Wizard,
Edit Boundaries, Smooth, Fill Holes, Optimize
Mesh [4].

Dir liéu hinh hoc sau khi hiéu chinh cho
d6 nhdn bong bé mit cao (Hinh 7). Phan ving
san phém dé ho trg, lya chon 1énh hodc tu dong
tao ddi tuong khi thiét ké duge thuc hién béng
Ragion Group (Hinh 7) [4].

2.1. Thiét ké san phadm

St dung ludi tam giac dé hi¢u chinh va
t6i wu bé mat chi tiét. San pham thiét ké nguoc
dua trén dir liéu quét 3D bang cac cong cu hd
trg trong phan mém [4]. Qua trinh thiét ké phai
tinh dén viéc tdi wu hinh hoc phu hop vdi cac
cong doan tinh toan, phéan tich, thiét ké khudn
va gia cong chi tiét (Hinh 8).

3. KIEM TRA SAN PHAM

Viéc phan tich két qua ung dung ky
thuat nguoc thiét ké san pham dua trén nhiing
yéu cau lam viéc cua chi tlet sao cho déap ung
cac thong s6 k¥ thuat va ti wu hoa chi phi san
xuét. Sau khi sd hoa toan bd canh chan vit va
thiét ké dit liéu CAD dua trén md hinh s6 dugc
phan tich dé xac dinh do chinh xéc giita cac bé
mit dugc thiét ké va ddm may diém cta bé mat
quét 3D. Két qua phan tich v&i d6 chinh xac
+0,2 mm bé mit lam viéc ctia canh chén vit dap
g duoc sai s6 cho phép (Hinh 9).
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Hinh 9. Két qua phan tich san pham

4. KET LUAN

Cong nghé s6 da tng dung va phat trién
qua hang chuc nam nhung né hoat dong doc
1ap v6i cac linh vuc khéac. Bai bao phan tich cac
yéu t6 dé tim cach thiét 1ap mdi quan hé giita
mg dung k¥ thuat nguoc thiét ké san pham va
chuyén d6i s6 nham lam rd tm quan trong ciia
no6 d6i v6i san xuét.

Ung dung ky thuat ngugc 1a xu huéng
pht hop dbi vai linh vyc san xuat, nghién ciru
va phat trién san pham ddi véi cac nudc dang
phat trién.

K§ thuat nguoc van dang dugc nghién
ctru phat trién dé t6i uu do chinh xac cua san
pham, cung véi su phét trién cua cac linh vuc
xu ly anh va khoa hoc may tinh. <
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