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TOM TAT

Bai bdo nay nghién civu quy trinh thiét ké khuén ép bang phwong phdp sir dung cong nghé
in 3D kim logi (WAAM — Wire Arc Additive Manufacturing). Quy trinh thiét ké khuén 2 tam sir dung
kénh gidi nhiét 3D dwoc thiét ké c6 bién dang twa nhw san pham phun ép, tir d6 ndng cao kha néing
lam ngudi. Ciing véi sw két hop qud trinh ché tao cat I6p givip tiét kiém dwoc chi phi, ciing nhw gia
ting ndng sudt. Két qua cho thdy céng nghé in 3D kim logi WAAM c6 thé néng cao tinh chinh xdc
trong viéc san xudt khuén mau trong khodng thoi gian ngan hon so véi cdc phirong phép gia cong

khuén mau khac.
Tir khéa: Thiét ké; Kénh gidi nhiét dang 3D, Céng nghé in 3D kim loai; WAAM.
ABSTRACT

This article studies the injection mold design process using metal 3D printing technology
(WAAM — Wire Arc Additive Manufacturing). The 2-plate mold design process uses a 3D cooling
channel designed with the same profile as the injection molding product, thereby improving cooling
ability. Combined with the cutting process, it saves costs and increases productivity. The results
show that WAAM metal 3D printing technology can improve mold manufacturing accuracy in a

shorter time period than other mold processing methods.

Keywords: Design, 3D cooling channel; Metal 3D printing technology; WAAM.
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1. GIOI THIEU
1.1. Tong quan

Thuec té cho thdy, cac phuong phap giai
nhiét cho khudn phun ép hién nay chi yéu cé
hinh try thiang, duoc gia cong chu yéu bang
phuong phdp khoan sau. Véi cac kénh giai
nhiét nay, da s6 cac khuon ¢ Viét Nam chi c6
thé dép tng nhu cu san xuat cac san pham c6
chat lugng thong thudng. Ngoai ra, kénh giai
nhiét dang thang khong thé nio tdi vu héa qua
trinh giai nhiét cho cac san pham nhya. Cac 15i
thuong gap ¢ dang khudn nay la cong vénh,
khong dién diy, chit lugng bé mat thap...
Ngoai ra, thoi gian chu ky phun ép cling la
mot trong nhitng van dé can duoc cai tién cho
cac loai khudn truyén thong hién nay. Va viéc
thiét ké ché tao khudn phun ép nhwra c6 sir dung
kénh gidi nhiét dang 3D d tré nén dé dang nho
cong ngh¢ in 3D kim loai (WAAM — Wire Arc
Additive Manufacturing).

Nguyén 1y hoat dong ctia cong nghé
WAAM (Wire Arc Additive Manufacturing):
sir dung ngudn ning lwong han dé niu chay vat
lidu kim loai dang soi va bdi dap vat lidu theo
16p ¢6 khi bao hd nham tao nén san phém. Mot
hé thong WAAM bao gém hé thong tao hinh
(r6 bdt hodc hé théng may CNC), ngudn ning
lwong han (c6 thé 1a ngudn han MIG/GMAW,
ngudn han CMT, ngudn han TIG/GTAW hay
ngudn han plasma/PAW).

1.2. Co sé 1y thuyét

Dé tai nay nghién ctru cach ché tao long
khuon phun ép nhya trong cong nghé ép phun
cho san pham c6 hinh dang 3D bang cong nghé
WAAM voi vat li¢u han 1a ddy han MIG 0.8mm
va khi bao v¢€ argon (Ar).

WAAM c6 nhiéu vu diém nhu tinh linh
hoat va da dang trong thiét ké san pham, kha
ning tao ra cac san pham Ién véi chi phi thap,
tinh hiéu qua vé thoi gian so v6i cac phuong
phap truyén thong.

Bang 1. Co tinh cua thép C45

s . 2 Giéi han bén | Gi6i han chay | D9 gidn dai Pj cirng
Mac thép Tieu chuan sb (MPa) (N/mm?) | twong dbi 5 (%) HRC
C45 TC\?\; 51 765 610 360 16 23

May han sir dung dé nghién ctru dé tai nay 1a loai may han MIG NB270D J346:

Hinh 1. May han dwoc sir dung dé han
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Bdng 2. Théng sé kj thudt méy han MIG NB270D

J346
Mo ta 1 pha 220V
Dién dp vao AC220V, £15%
50/60Hz
Hé sb cong suit 0.67
bién 4p ho mach dinh 70
muc (V)
Pau ra dinh muc (A/V) 200/24
Chu ky tai dinh mtc (%) 30
;’Il)lglllr;lnv(l \(/i)leu chinh dién 1328
Pham vi diéu chinh don,
han (A) & 40-270
I\{guén sdy nhiét cua dong 120
ho (W)
Dic diém dau ra MIG:CV MMA:CC
Cép bao vé IP21S
Cép cach dién Mat khi
Puong kinh day han (mm) 0.8-1.0
Kich thudc (mm) 620x405x550
Trong lugng may (kg) 30.9

2. THIET KE BQ KHUON, CAT LOP TAM
KHUON PHUN EP NHUA

2.1. Thiét ké b khuodn

Thiét ké san pham phun ép: kich thudc
130x80x22.

Hinh 2. San phdam c6 bién dang 3D

Bo khuon hoan thién cé kich thudc:
3350x300x26 1mm.

Hinh 4. Tam khuén dwong

Hinh 5. Tam khudn am
2.2. Cit 16p hai tim khuén
Cit 16p tAm khuon c6 y nghia chimg minh
duoc qua trinh dp dung cong nghé WAAM vao

quy trinh ché tao mang lai mot hiéu qua dang ké
trong viéc ché tao kénh giai nhiét dang 3D.

Hinh 6. Tam khudn am dwoc mé phong cat I6p
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Hinh 7. Tam khuén dwong dieoc mé phéng cdt 16p

Hinh 8. Hinh anh thuc té cia 2 tam khudn sau khi
diege cdt 16p va han ghép lai voi nhau

2.3. Puwong nuwéc 3D

Viéc st dung duong nudc 3D thay vi
duong nude thang nhu thong thuong s& gitp
tang kha ning 1am ngudi gan nhu 1a ti wu. Vi
viéc duong nudc duoc thiét ké 3D 6m theo hinh
dang ctia san pham giup moi diém trén bé mit
ctia san pham co6 thé duoc lam mat cung ting
kha niang 1am mat 1én gip nhiéu lan. Dé thiét ké
dugc duong nude 3D thi viée cit 16p bo khuon
1a can thiét, vi dé thuan tién trong viéc thiét ké
duong nudce theo hinh dang tuy thich ma khong
gip kho khan trong gia cong, va dong thoi tang
kha nang thoat khi ctia 1ong khudn do céc ké ho
clia cac tdm khuon gitip thoat khi ma khong bi
xi nhya va chdy nudc lam mat.

3. KET QUA THUC NGHIEM

Hinh 9: Kénh gidi nhiét hinh 3D ¢ tam khudn ém

Hinh 10: Kénh gidi nhiét hinh 3D & tam khuén dwong

Qua trinh thuc nghiém vé viéc ung
dung WAAM vao ché tao khudn miu co su
dung kénh giai nhi¢t 3D da dem lai nhiéu hiéu
qua, dang cha ¥ nhét 1a téc do 1am ngudi duoc
giam xudng déng ké dem lai nhidu wu diém vé
mat k¥ thuat, giam dugc thoi gian 1am ngudi s
rat ngin duoc thoi gian chu ky cta san pham,
din dén tiét kiem duoc thoi gian va nang lugng,
ha gi4 thanh san pham.

Khi str dung cac kénh giai nhi¢t dang
3D, chat lugng bé mat (mot trong nhiing tiéu
chi chit lugng) ctia san pham duoc ting cao
so v6i san pham duoc lam bang cac kénh giai
nhiét thong thuong.

4. KET LUAN

Trong qua trinh thyc nghiém hoan thién
san pham va phan tich cac két qua, viéc thay
d6i cuong do dong dién trong qué trinh han c6
thé gay anh huong 16n két qua cua san pham,
viéc tao ra mot dudng han dep va c6 thé bodi dip
1én nhiéu 16p 1a két qua cia viéc su phdi hop
hai hoa giita cuong do dong dién, toc do ra day
cua cudn day va lugng khi bdo vé cung nhau
tao ra mot dudng boi dip dep va tron ven. Tuy
nhién, can thuc hién kiém soét can than dé dam
bao chét luong va do on dinh cua san phém.
Su két hop giira cong nghé va kiém soat chat
luong s€ mo ra nhitng co hdéi méi cho nganh
cong nghiép san xuat kim loai trong tuong lai.
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