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Tom tat - Thiét ké va ché tao theo phwong phap truyén théng la
xuét phat tir nhu cau téi y twéng, tlr d6 phac thdo ban vé, sau dé
gia cong thtr nghiém va kiém tra. ‘Day la quy trinh thiét ké thuan.
Quy trinh thiét ké thuan phu hop déi voi chi tiét hoan toan méi. Con
ddi véi viec thiét ké lai chi tiét da cé sdn dd phirc tap thi thiét ké
thuan t6n nhiéu thdi gian véi do chinh xac khéng cao. D& khéc
phuc han ché nay cla thiét ké thuan, cong nghé thiét ké nguoc da
mang lai két quéa tét hon. Bai bao nay trinh bay vé cong nghé thiét
ké nguoc, cing véi sw hd tro clia cac thiét bi s, cac cong cu
CAD/CAM/CNC, cong nghé thiét ké nguwoc dugc thwe hién hoan
chinh va cho két qua v&i do chinh xac bién dang cao, dap trng nhu
cau thuc té vé thiét ké, ché tao va phat trién san phdm tai cac nha
may, doanh nghiép & khu virc mién Trung — Tay Nguyén.

Tir khoa - Thiét ké nguoc; thiét ké ngwoc chi tiét co bién dang
phuc tap; ing dung CAD/CAM trong thiet ké nguoc; quy trinh
thiét ké ngwoc; phan mém thiet ké nguwoc.

1. Dit van dé

Trén thé gidi, thiét ké ngugc di ra doi tir nhitng nam
90 va dugc ing dung rong rdi trong cac nha may, day
chuyén san xudt hién dai. Cong nghé thiét ké nguoc ra doi
dya trén nhu cau san xuét thuc té: Chung ta can thiét ké
va ché tao lai san phém c6 san, ma chua hoic khong cé
md hinh CAD (Computer Adied Design) twrong tng. Thiét
ké ngugc duoc Gmg dung kha rong rdi trong cac nganh
nghé khac nhau, dac biét trong linh vuc co khi ché tao.
San ph?im duoc tao ra dua trén co s& khoi phuc lai nguyén
ven hodc phat trién 1én tur thuc thé ban dau. Voi su tro
gitp cua cac cong cu CAD/CAM/CNC [1], thiét ké ngugc
1a lya chon tbi wu cho linh vuc thiét ké lai va phat trién
san pham (Hinh 1).
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Hinh 1. Qud trinh thiét ké ngiuoc [4]
Trong nudc, thiét ké nguoc da dugc tmg dung nhing

Abstract - Traditional designing and manufacturing derives from
needs to ideas based on which drawings are sketched, tried out
and looked over. This is called forward designing procedure,
which is suitable for completely new details. This procedure when
applied for available complicated details wastes a lot of time with
low accuracy. To solve this problem, counter-designing
technology brings about better results. This article represents
counter-designing technology with the support of digital devices
and CAD/CAM/CNC tools. The technology is performed
completely with a high profile accuracy, meeting the practical
needs of designing, manufacturing and developing products at
factories and enterprises in the Central Region-Highlands.

Key words - Counter designing procedure; complicated profile
details; the application of CAD/CAM/CNC tools for counter-
designing procedure; Counter designing procedure; counter
designing softwares.

nam gan day. Tuy nhién, linh vyc thiét ké nguoc hiu nhu
van con kha m&i mé d6i voi k§ thuat co khi. Cong nghé
thiét ké nguoc da duge nghién clru nhiéu ¢ khu vuc phia
nam (TP Hd Chi Minh), phia bic (Ha Noi). Nhung 6 khu
vuc Mién Trung — Tay Nguyén thi dén nay chua thiy c6
nghién ctru nao nodi v€ cong nghé nay.

Dé dap g nhu cau tai khu vuc Mién Trung — Tay
Nguyén, bai bio d& cap vé cong nghé thiét ké nguoc, ing
dung thiét ké va ché tao thir nghiém thanh cong san phdm
khudn vi thuéc nhap ngoai (Panadol) va chai twong 6t
Chin-Su, ma nhiing quy trinh thiét ké truyén thong khong
thé dap ung yéu cau vé do chinh xdc bién dang, ... Tir do,
c6 thé ung dung rong rii cho cac chi tiét khac co d¢ phirc
tap twong tu va cao hon.

2. Giai quyét van dé
2.1. Quy trinh cong nghé thiét ké ngwoc

) Quy trinh géng ngh¢ thiét ké nguoc dugc thé hién cu
thé trong so d6 Hinh 2.a.

~ Ddi v6i so d6 nay, sw khic biét so v6i quy trinh thiét
ké khac 1a ¢ giai doan so hoa, xtr 1y dir li€u s6 hoa va xay
dung lai mdé hinh CAD., Céc giai doan con lai tuong tu
nhu céc quy trinh thiét ké thong thuong (Hinh 2.b)
2.2. Thiét ké va ché tao thir nghi¢m 2 sin phim minh
hoa theo cong nghé thiet ké ngwoc
2.2.1. San pham minh hoa

Ta lya chon san phém vi thude P@na@ol va chai tuong

6t Chin-Su lam vi du minh hoa d€ tien hanh thict ke
khudn cho 2 san pham nay theo quy trinh cong ngh¢ thict
ké ngugc nhu Hinh 3.
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Hinh 2. Quy trinh cong nghé thiét ké ngioc va thugn
2.2.2. 86 héa san pham va xit Iy di liéu sé héa

Hinh 3. San pham vi thudc va chai tirong ot

il

Hinh 4. May quét ATOS 1
_ St dung may quét anh sang trding ATOS I nhu Hinh 4
de so hoa san pham.

Buwéc 1: Chuin hé thong quét (Iip rap may quét, ban
quét, hé théng dudng cap truyén, khoi dong may tinh).

Buwde 2: Phi nhe 1én bé mit chi tiét mot 16p son mau
trang (Hinh 5), dan 1én trén cac bé mit tao nén chi tiét cac
diém tham chiéu (hinh tron), va dat chi tiét 1én ban quét
(ban quét nay co6 thé xoay tron va di chuyén duoc).

Hinh 5. Qud trinh phii 6p son 1én bé mdt san phdm
Buéc 3: Tién hanh quét san pham.

Qué trinh quét va hién thi dit liéu sb hoa trén man hinh
may tinh dugc thé hi¢n trong Hinh 6.

Hinh 6. Qud trinh quét va xir Iy s6 héa

Két qua sau khi quét san phém‘ ta duoc tép tin dinh
dang *.stl va dugc mo boi mdt phan mém CAD chuyén
dung nhu Hinh 7.

2.2.3. Thiét ké lai trén co sé dir lidu s6 héa

Su dung phin mém thiét ké nguoc Rapidform XOR3
[5] d€ ho tro xay dung thanh dir liéu CAD bang cac cong
cu ho trg toi uu cia phan mém. Két qua sau khi thiét ké
lai thanh tép tin CAD nhu Hinh 8.

2.2.4. Thiét ké khuén cho san pham

Dir liéu CAD sau khi dugc thiét ké lai tir phan mém
h6‘trgr t‘hiét ké nguoc Rapidfprm XOR3 duoc giu'a sang
phan mém Creo 3.0 d¢ thiét ke khudn cho san pham.
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Hinh 8. San pham sau khi mé hinh CAD

Hinh 9. Khuén vi tf‘tuo”'c !’anadol sau khi thiét ké
voi phan mém Creo 3.0

Hinh 10. Khuén chai tiwong 6t sau khi thiét ké
V6i nhirng tinh ning manh mé& cua phan mém Creo
3.0, qua trinh thiét ké khuén dugc thuc hién dé dang vai
cac cong cu cd san trong phan mém. K&t qua sau khi thiét
ke khudn dugc thé hién trong Hinh 9 va Hinh 10.

2.2.5. Ldp trinh gia cong va ché tao thir nghiém

Dé c6 chién luge chay dao gia cong t6i wu, ching ta
sir dung phan mém hd tro l4p trinh gia cong MasterCam
X7 [2]. Tién hanh thiét 1ap goc toa do, phoi, lya chon dao
va cac thong sb cét got nhu thyc té gia cong cing voi
chién lugc chay dao ti vu cua phén mém. Bang 1,2, 3,4
la cac thong sb cit got gia cong khudn chai tuong 6t
Chin-Su duoc tra trong phin mém tinh toan ché do cat
theo kich thudc va vat liéu dao SecoCut.

Bing 1. Théng sé gia cong phay mdt dau

Dao phay mit diu FaceMill 50mm

S (Vg/phut) 1452
F (mm/pht) 613
Plunge Rate (mm/phut) 50
Step down (mm) 2
Step over (mm) 45
Retract Rate (mm/phut) 1000
Depth (mm) -2

Bing 2. Théng s6 gia cong bién dang ngodi

Dao phay ngén EndMill 10mm

S (Vg/phut) 2500
F (mm/phut) 300
Plunge Rate (mm/phtt) 50
Step down (mm) 5
Step over (mm) 3
Retract Rate (mm/phut) 1000
Depth (mm) -35

Bing 3. Thong sé gia cong thé Iong khudn

Dao phay ngén EndMill 4mm

S (Vg/phut) 3500

F (mm/phut) 294
Plunge Rate (mm/pht) 35
Step down (mm) 2.8
Step over (mm) 1.2

Retract Rate (mm/pht) 4000

Depth (mm) -
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Bing 4. Théng s gia cong tinh long khuén

Dao phay cdu BallMill 2mm
S (Vg/phit) 16500
F (mm/phut) 613
Plunge Rate (mm/phut) 50
Step down (mm) 2
Step over (mm) 45
Retract Rate (mm/pht) 1000
Depth (mm) -2

. Két qua md phong gia cong sau khi 14p trinh trén phan
mém MasterCam X7 dugc thé hién trong Hinh 11 va Hinh 12.

Hinh 11. Két qua mé phong gia cong khuén
Sau khi ga dit phoi, khai bao dao, thiét 1ap hé truc toa
d9, ... (Hinh 15), ta tién hanh cho may chay v&i ma 1énh
xuat tir phan mém MasterCam X7.

Hinh 12. Két qua mé phong gia cong khudn vi thuée Panadol
0-ZH |+
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Hinh 13. Xudt ma lénh G dé dwa vao may CNC
Sau khi thay két qua mo phong an toan, chinh xac, ta
tién hanh xuat ma Iénh G (Hinh 13), két hop véi chinh

stra md G [3] néu cﬂﬁn ’thiét, dé dwa vao may CNC Emco
Concept Mill 155 dé tién hanh gia cong thir nghi¢m.

_May CNC Emco Concept Mill 155 1a may gia cong
dicu khién s0 3 truc, v6i hanh trinh X, Y, Z thé hién trong
Hinh 14 [6].

3. Két qua nghién ciru va binh luin
3.1. Két qua

Sau khi gia cong thir nghiém, két qua chi tiét hoan
thién thé hién trong Hinh 16. Ta tién hanh ki€ém tra bién
dang cua chi ti€t so voi thiét ké: Hoan toan dat yéu cau.
3.2. Binh ludn

Thiét ké nguoc d6i v6i linh vuc thiét ké lai hodc phat
trién san pham di c6 c6 wu diém hon han so vdi cac
phuong phap thiét ké truyén thong. Chung ta cé thé ap
dung thiét ké nguoc de thict ke, ché tao cac chi ti€t twong
tu va c6 do phuc tap cao hon.

Hinh 14. Hanh trinh lém nhdt ciia céce truc X, Y, Z trong may
CNC EMCO CONCEPT MILL 155 [6]

Hinh 16. Két qua gia cong thir nghiém
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4. Két lugn

Chung ta da umg dung cong nghé thiét ké nguoc aé
giai quyét van d& va co duge két qua dat yéu cau vé do
chinh xac bién dang.

Phuong phép st dung linh ddng céc cong cu
CAD/CAM/CNC dé hd trg thiét ké va ché tao céc chi tiét
theo quy trinh cong nghé thiét ké nguoc dat két qua nhanh
va chinh xéc.

C6 thé dung thiét ké ngwoc doi véi tat ca cac chi tiét
tuong tu va c6 do phic tap cao hon dé dap ng nhu cau
cAp thiét vé thiét ké va ché tao cac san phim tuong tu,
phirc tap hon & khu vye Mién Trung — T4y Nguyén.

O bai bao nay, chung ta chi dimg lai & viéc danh gia
d6 chinh xac vé bién dang. Céng nghé nay can duoc
nghién ctru, tmg dung dé thiét k& va ché tao chi tiét dat
dd chinh x4c vé hinh dang hinh hoc cua chi tiét. Can tiép

can cong nghé in 3D khi nghién ctru vé cong nghé thiét
ke nguoc.
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