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TOM TAT

Bai bdo ndy nghién citu quy trinh g dung cong nghé WAAM trong ché tao long khudn am
cho san pham cé hinh dang 3D. Thiét ké khudn 2 tam, két hop véi qud trinh cdt l6p, givip giam chi
phi va tang nang sudt. Puong nwde 3D, dwoc thiét ké theo hinh dang san phdm, cdi thién dang ké
kha ndng lam ngudi va thodt khi. Két qua cho thay WAAM ¢6 kha néng sdan xudt khuén mau véi dé
chinh xdc cao, chi tiét tot va toc dé nhanh hon so véi phwong phdp truyén thong. Mdc di chi phi
ban dau cao, WAAM tiét kiém chi phi trong san xudt quy mé I6n nho tinh linh hoat va chat heong
cao, mé rong tiém nang ting dung trong nhiéu nganh céng nghiép.

Tir khéa: WAAM; Khuén am; Puong nwée 3D; Khudn 2 tam; Cdt 16p.
ABSTRACT

This article studies the process of applying WAAM technology in manufacturing mold
cavities for products with 3D shapes. The two-plate mold design, combined with the layer-cutting
process, helps reduce costs and increase productivity. The 3D cooling channels, designed according
to the product's shape, significantly improve cooling and venting efficiency. The results show that
WAAM can produce molds with high precision, good detail, and faster speed compared to traditional
methods. Although the initial cost is high, WAAM saves costs in large-scale production due to its
Sflexibility and high quality, expanding its potential applications in many industries.

Keywords: WAAM; Cavity, 3D cooling channel; 2 plate mold; Layer.

1. GIOI THIEU
1.1. Tong quan

Ngay nay, trong su phat trién manh
mé cua nganh cong nghi¢p kim loai k¥ thuat
san xudt nhu han dip thu hat sy cha ¥ dang ké
trong nganh cong nghiép vi kha néng tao ra cac
thanh phan kim loai 16n véi chi phi thap va thoi

gian ngan, 1am cho no trd nén xuét sic hon.
Wire Arc Additive Manufacturing (WAAM)
13 mot phuwong phap san xudt tién tién trong
nganh cong nghi¢p kim loai. Phuong phap nay
cho phép ché tao cac bd phan kim loai c¢6 hinh
dang phuec tap va kich thudc 16n mot cach hi¢u
qua va chinh xac. WAAM co6 ung dung rong rai
trong nhiéu linh vuc nhu hang khong, 6 t0, y té
va nang luong.
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1.2. Nguyén ly hoat dong

WAAM la phuong phap san xuat kim
loai 3D bang cach han dién giita day kim loai
va bé mat 1am viéc. Dong dién tao ra nhiét do
cao lam tan chay vat liéu han, tao thanh 16p mdi
han. Qua trinh nay lip lai dé boi dap san pham
3D tur cac lop vat licu han.

1.3. Co sé 1y thuyét

be¢ tai nay nghién ctru cach ché tao long

Hinh 1. Mdy han dwoc sir dung dé han

Bdng 2. Théng s kj thudt méy han MIG NB270D

khuén am trong cong nghé ép phun cho san J346
pham c6 hinh dang 3D bang cong ngh¢ WAAM
v6i vat liéu han 1a day han MIG 0,8mm va khi Mo ta 1 pha 220V
bao v¢ argon (Ar). . AC220V, +15%
o . o ?hap 50/60Hz
WAAM c6 nhi¢u vu di€m nhu tinh linh
hoat va da dang trong thi€t ké san pham, kha He s6 cong suat 0.67
n’ang t.aAo ra cqac fan pham 16mn VO’,l' ch} phi thap, Pién 4p hé mach dinh
tinh hiéu qua vé thoi gian so vdi cac phuong mitc (V) 70
phap truyén thong. -
Pau ra dinh muc (A/V) 200/24
Badng 1. Co tinh cia thép C45 Chu ky tai dinh mitc (%) 30
I?haf}l vi di€u chinh dién 1328
ap han (V)
Giédi bo
Gioi giin . Pham vi diéu chinh dong
Mic | Tieu | han | M7 | gy DO han (A) 40-270
. z PO chay cing
thép | chuan | bén sb N/ twong HRC L 2 .
(MPa) ( | aéis N§uon sdy nhiét cta 120
mm-) (%) dong ho (W)
Dic diém dau ra MIG:CV MMA:CC
Cép bao vé IP21S
TCVN Cép cach dién Mat khi
C45 | 1765 - 610 360 16 23
75 Puong kinh day han 0.8-1.0
(mm)
Kich thudc (mm) 620x405x550
May han sir dung dé nghién ctru d2 tai
ay han st dung dé nghién curu dé tai Trong luong méy (kg) 30.9

nay la loai may han MIG NB270D J346:
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2. THIET KE BQ KHUON, CAT LOP TAM
KHUON AM VA PUONG NUGC 3D

2.1. Thiét ké b khudn

Bo khudn co kich thudc
350x300x261mm, dugc thiét ké 2 long khudn
san pham c6 kich thude 130x80x22mm. Lya
chon viéc str dung thiét ké ché tao khuon 2 thm
thay vi khuon 3 tim vi nghién ctru chi can chimg
minh dugc viéc ing dung cong nghé¢ WAAM
vao khuon 3D, vi vay nén viéc st dung khudn 2
tAm c6 thé gitip gia thanh ré hon, thoi gian thiét
ké va gia cong nhanh hon va viéc thiét ké tro
nén don gian hon nhiéu so voi khuon 3 tim.

Hinh 2. Bo khuon hoan thién

Pé c6 duge tAm khudn 4m hoan chinh
hinh dang 3D cho nghién ctru, viéc thiét ké bo
khudén hoan chinh 1a viéc can thiét. Sau khi
hoan thanh viéc thiét ké by khuon, tién hanh
ldy tam khuon am c6 kich thude 300x300x80
cung vat liu thép S50C vai bg khuon.

L] i 4

D ~

Hinh 3. Tam khuén am san pham 3D

2.2. Cit 16p tAm khudn Am

Cit 16p tAm khuon c6 ¥ nghia chimg
minh dwoc qua trinh 4p dung cong nghé
WAAM vao nghién ctru ¢6 hi¢u qua. Viéc chia
nho tam khuon thanh timg 16p v6i nhau co tac
dung gitp san pham c6 kha ning giam nhiét do
nhanh chong sau khi nhya dugc phun vao bén
trong 10ng khuon va dién day, giai quyét duoc
bai toan thoi gian lam ngudi cia san pham. Qué
trinh d6 gitip tang ning suat cho san pham lén
nhiéu lan.

Hinh 5. Hinh san pham cat I6p thiee té

2.3. Puwong nwée 3D

Viéc su dung duong nudc 3D thay vi
duong nude thing nhu thong thuong s& giup
tang kha nang 1am ngudi gan nhu 1a t6i vu. Vi
viée duong nudc duoc thiét ké 3D 6m theo hinh
dang ctia san pham giup moi diém trén bé mat
ctia san pham co6 thé duoc 1am mat clng ting
kha niang 1am mat 1én gip nhiéu lan. Dé thiét ké
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duoc duong nudce 3D thi viée cit 16p bd khudn
1a can thiét, vi dé thuan tién trong viéc thiét ké
dudng nudce theo hinh dang tuy thich ma khong
gip kho khian trong gia cong, va dong thoi ting
kha nang thoat khi ciia 1ong khudn do cac k& ho
ctia cac tim khuon giup thoat khi ma khong bi
xi nhya va chdy nudc lam mat.

Hinh 6. Hinh dang cua dwong nuwoc 3D

3. KET QUA THU'C NGHIEM

Qua trinh thuc nghiém vé viéc ung dung
WAAM vao ché tao khuon mau 3D dd dem lai
nhimg két qua dang cha y. Pau tién, WAAM
cho thdy kha nang san xuat cac khudn mau véi
d6 chinh xac cao va chi tiét t6t, dong thoi cung
cép tinh linh hoat trong thiét ké voi cac hinh
dang phuc tap.

Tbc d6 san xuit cia WAAM cling dugc
chirng minh 1a nhanh hon so véi cac phuong
phap truyén thng, dic biét 1a dbi véi cac san
pham c6 tinh phtc tap cao. Mic du chi phi ban
dau co6 thé cao hon do viéc cit cac tim khudn
thanh nhiéu 16p nho da 1am doi 1én chi phi ban
dau nhiéu hon, nhung néu tmg dung trong qua
trinh san xuét 16n, WAAM c6 thé tiét kiém chi
phi dang ké do tinh chinh xac cao, chi tiét tt va
su linh hoat trong thiét ké.

Pénh gia vé do bén va do 6n dinh cua
két cAiu WAAM ciing cho thdy kha ning chiu
tai va do bén vat liéu cao. Tuy nhién, viéc kiém
soat qua trinh san xuat va diéu chinh cac tham
$6 (thong $6 han) can dugc thuc hién can than
dé dam bao chit luong san pham cudi cung.

= Két qua nay 1am rd tiém ning va uu
diém cua viéc sot dung WAAM trong linh vuc
ché tao khudén méu 3D va dé xuit mé rong Gmg
dung cua no trong cac nganh cong nghi¢p khac
nhau.

4. KET LUAN

Trong qua trinh thyc nghi€ém hoan thién
san pham va phan tich cac két qua, viéc thay
d6i cuong d6 dong dién trong qua trinh han c6
thé gy anh huong 16n két qua cua san pham,
viéc tao ra mot dudng han dep va c6 thé bdi dép
1én nhiéu 16p 1a két qua cua viée su phdi hop
hai hoa gifta cuong do dong dién, toc do ra day
cua cudn day va lugng khi bao vé cung nhau
tao ra mot duong boi dép dep va tron ven. Tuy
nhién, can thuc hién kiém soat can than dé dam
bao chat luong va do on dinh cta san ph'flm.
Su két hop giita cong nghé va kiém soat chat
luong s€ mo ra nhitng co hdéi méi cho nganh
cong nghiép san xudt kim loai trong tuong lai.

(*) Péng goép ciia tac gia:

- Hinh thanh y tuéng va muc tiéu nghién
ctru: 6 Thanh Trung;

- Thuc hién nghién ctru, thu thap dir
liéu, phan tich dit liéu, viét va chinh sta bai
bao: Pham Anh Tuén, Nguyén Ngoc Thuén, Du
Nguyén Truong Thinh, Hoang Vin Hiéu.

Loi cam on:

Nhoém nghién ctru xin cdm on Truong
Pai hoc Su pham K¥ thuat Thanh phé H6 Chi
Minh d tai trg kinh phi ciing nhu hd tro trong
qué trinh nhém thuc hién nghién clru nay. Bai
bao nay 1 san pham cua dé tai NCKH véi ma
s0: SV2024-243.
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