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TOM TAT

Céng nghé in 3D kim loai (AM) la c¢ong nghé san xudt phu gia hién dai, cho phép ché tao
truec tiép cdc san pham kim logi ma khong can khuén mau. Trong d6, cong nghé in 3D kim logi
bang phirong phdp ling dong ho quang kim logi day (WAAM) la mét trong nhitng céng nghé tién
tién nhdt. Nghién ciru nay thue hién quy trinh thiét ké tam khudn dwong, véi muc tiéu toi wu héa
quy trinh san xudt va ndng cao chdt heong san pham. Chiing téi sir dung céng cu mé phong va thir
nghiém @é danh gia hiéu sudt va d¢ bén ciia tam khudn. Két qua cho thdy tam khuén dwong dwgc
thiét ké bang phwong phdp nay cé thé gitip giam thiéu sw bién dang va ndng cao do chinh xdc ciia

sdan pham cudi ciing.
T khéa: Tam khuén dwong; WAAM; Khuén; San pham 2D; AM; Kim logi.
ABSTRACT

Metal 3D printing technology (AM) is a modern additive manufacturing technology that
allows for the direct fabrication of metal products without the need for molds. Among these,
metal 3D printing technology using Wire Arc Additive Manufacturing (WAAM) is one of the most
advanced. This study implements the process of designing positive molds, with the aim of optimizing
the manufacturing process and improving product quality. We use simulation and experimental
tools to assess the performance and durability of the positive molds. The results show that positive
molds designed using this method can help minimize distortion and enhance the accuracy of the

final product.
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1. GIOI THIEU
1.1. Téng quan

Cong nghé in 3D kim loai WAAM dugc
phat trién tir nhitng nam 1990, nhung chi thyc
su dugc quan tdm nghién ctiru va ing dung rong
rdi trong 10 ndm gan day.

Céc nude phat trién nhu Anh, My, Pic,
Nhat Ban, Trung Quéc... da dau tu manh cho
nghién ctru va phat trién cong nghé WAAM.
Nhiéu tap doan, vién nghién ciru 16n di cong
bd cac cong trinh nghién ctru quan trong.

Céc nghién cuu tip trung vao nhiing
khia canh nhu: t6i wu hoa thong sb in, nang cao
chét luong va kich thudc chi tiét, mo rong vat
lidu co thé in, cai thién cAu tric va tinh chit vat
liu, tu dong hda qua trinh in, rng dung trong
linh vuc ché tao khudén mau...

Mot s6 san phém dién hinh da duoc ché
tao thanh cong bang WAAM nhu cac chi tiét
16n trong nganh hang khong vil try, khuén mau,
cau thang. ..

biac biét, cong nghé¢ WAAM da dugc
g dung thanh cong dé ché tao cac loai khudn
mau 3D phirc tap ma cac phuong phap truyén
thong kho c6 thé thyuc hién dugc. WAAM da
dugc ung dung trong san xuét thuc t& ¢ mot
sO cong ty, tap doan 1én. Trién vong ung dung
rong rdi vi nhitng vu diém vé toc do, chi phi,
kha ning ché tao céc chi tiét phuc tap.

Nhu vay, cong ngh¢ WAAM da dugc
chu trong nghién ctru va ung dung thanh cong
dé ché tao cac loai khuoén mau 3D tai nhiéu
nudce phét trién trén thé gioi.

Tai Viét Nam, nhimg nghién ctu vé

cong nghé in 3D kim loai n6i chung va WAAM
n6i riéng con kha méi mé. Mot sé don vi nghién
clru da trién khai cac dé tai, du 4n nghién ciru
thi diém nham khao sat kha niang tng dung
cong ngh¢ nay.

Céc nghién ciru chu yéu tap trung vao
khao sat cac thong sb in, cAu trac vat liéu va
danh gia tinh chét co hoc cua mot s6 kim loai
thong dung nhu thép, nhom, titan... Viéc ung
dung thyc tién cong nghé AM noi chung va
WAAM néi riéng trong san xuat tai Viét Nam
van con han ché, chua c6 nhiéu ung dung dién
hinh.

Nhin chung, cac nghién ctru lién quan
dén tmg dung cong ngh¢ WAAM dé ché tao
khuon mau, dic biét 1a khuén mau 3D tai Viét
Nam van con kha m&i mé va han ché. Do do,
rat can c6 thém cac nghién ctru va ung dung
thue tién WAAM trong linh vuc nay dé phat
trién cong nghé in 3D kim loai hién dai cho
Viét Nam.

1.2. Co s 1y thuyét

Viée thiét ké tdm khuén bang phuong
phap WAAM nham cai thién qua trinh san xuét.
Tam khuon dwong duogc thiét ké dé hd tro qua
trinh x4y dung 16p va giam thiéu cac van dé
lién quan dén bién dang nhiét.

So v6i cac phuong phap truyén thong,
WAAM cho phép ché tao nhanh chéng cac
khudén mau cé hinh dang phtic tap. Diéu nay
gitip rit ngan thoi gian va giam chi phi ché tao
khuén mau dang ké.

Dé tai con gop phan ddo tao ngudn nhan
lyc, nang cao trinh do vé cong ngh¢ in 3D cho
can bd k¥ thuat. Nhu vay, dé tai co y nghia khoa
hoc va thuc tién cao, phi hop véi xu thé phat
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trién cong nghé in 3D kim loai hién dai trén thé
gidi va tai Viét Nam.

Dé tai nay nghién ctru va thiét ké tAm
khudn dwong nham ché tao bang phuong phap
WAAM. Tam khuon duong s& dugc thiét ké
hoan chinh va sau do6 chia thanh tirng 16p véi do
day tir 3mm dén 4mm, nhiing 16p nay s& dugc
cit laser véi vat liéu thép C45, sau do s€ su
dung phuong phap han MIG dé lién két nhiing
16p nay thanh mot khdi hoan chinh.

2. THIET KE TAM KHUON DUONG
2.1. Phin mém thiét ké

Creo Parametric 1a mdt trong nhiing
phén mém du nhdp vao Viét Nam tu rat sém
(khoang dau nhiing nim 2000), PTC Creo
Parametric c6 mot cong dong ngudi dung rong
16n va duoc sir dung trong rat nhiéu linh vuc
co khi, ddc biét 1a nganh thiét ké va gia cong
khu6n mau.

Do do, chung t61 quyét dinh chon phﬁn
mém Creo Parametric dé thiet ké tam khuon
duong.

2.2. Thiét ké san phim
Sau nhiéu lan thao luan, déng gop va

lén y tuong vé san pham, nhom ching toi da
chon ra dugc san pham phu hop.

Hinh 1. San pham

Dua trén san phém da thiét ké, chung
to1 chon khuon 2 tam véi 2 long khuon dé phun
ép san pham.

Hinh 2. M6 phong phun ép san pham
2.3. Thiét ké tim khuén dwong

Tam khudn duong duogc thiét ké voi
kich thudc 300x300x80mm dé phu hop voi
kich thu6c san phdm ciing nhu bién dang cua
duodng nuoc.

Hinh 3. M6 phong tam khuén dwong

2.4. Thiét ké dwong nuéc

Thay vi chon thiét ké duong nuée thang
theo phuong phap truyén thdng thi voi phuong
phap WAAM, ta co thé thiét ké duong nudc
chay theo bién dang san phdm dé t6i vu héa
qué trinh giai nhiét cho long khuon.
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Hinh 4. M6 phong duong nudc 6m theo bién dang
sdan pham

2.5. Tach 16p khuon duwong

Dé thiét ké tAm khudn duong nham ché
tao bang phuong phap WAAM, ta can tach 16p
tam khuon duong thanh nhiéu 16p véi do day tir
3mm dén 4mm va lién két nhing 16p nay thanh
mot tim khuon duong hoan chinh.

Hinh 5. M6 phong tach 16p tam khuén dirong
3. KET QUA VA THAO LUAN

Két qua mod phong cho thdy tdm khudn
duong c6 thé giam thiéu su bién dang nhiét
dang ké. Thir nghiém thuc té xac nhan rang san
pham cubi cling c¢6 do chinh xac cao hon va it
bién dang hon so v&i khi khong st dung tim
khudn. Hon nita, tim khuén c6 thé tai st dung
nhiéu 1an ma khong bi hong héc dang ké.

4. KET LUAN

Thiét ké tim khuon dwong di chimg
minh hi¢u qua trong viéc cai thi¢n qua trinh
WAAM. Nghién ctru nay mé ra huéng di méi
cho viéc tdi uu hoéa cong nghé san xuat bang
WAAM, gitp nang cao chéit lwong san phim

va giam thiéu chi phi san xuét. Cac nghién ciru
tiép theo co thé tap trung vao viéc tdi uu hoa
hon nira thiét ké tim khudn va kham pha cac
vat liéu moi co thé sir dung cho tim khuon.

(*) Bong gop cua tac gia:

- Hinh thanh y tuong va muc tiéu nghién
ctru: Nguyén Trong Hiéu;

- Thyc hién nghién ctru, thu thap dir
li¢u, phan tich dir liu, viét va chinh sira bai
bao: Nguyén Ngoc Thuan*, Pham Anh Tuén,
Vil Btic Hoan va Bui Vin Hiéu.

Loi cam on:

- Nhom nghién ctru xin cam on Trudong
Pai hoc Su pham K¥ thuat Thanh phd H6 Chi
Minh d tai trg kinh phi cling nhu hd tro trong
qué trinh nhom thuc hién nghién ctru nay. Bai
bao nay 1a san pham cua dé tai NCKH véi ma
s6: SV2024-263.%
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