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TOM TAT

Bai bdo nay nghién cd’u Vé thiét ké tam khuén am cho san pham dang 2D. Cong nghé phun
ép nhua la cong nghé san xudt cdc san pham nhiea phé bién dwoc img dung rong rai trong cong
nghiép. Tuy nhién, viéc san xudt khuén mdu cho qua trinh phun ép con gap nhzeu han ché. Cong
nghé in 3D kim logi WAAM la mét cong nghé tién tién, cho phép ché tao truc tiép khuon mau ma
khong can gia cong co khi phirc tap. Tai Viét Nam, cong nghé nay dang dwoc mot SO  don vi nghién
ceu trién khai. Cdc nghién ciru chii yéu tdp trung vao khao sat cac théng sé in, cdu tric va tinh
chat co hoc cua vdt liéu sau in. Viéc u’ng dung thuec té trong san xudt con han ché. Céc nghlen cuu
Vé ing dung cong nghé WAAM dé ché tao long khudn cho quda trinh phun ép nhya con rat méi mé,
chira ¢é nhiéu céng trinh dién hinh. Do d6, nghién civu ting dung cong nghé WAAM dé ché tao long
khuon va thuc nghiém qua trinh phun ép nhwa voi long khuén nay la hudng nghién ciru moi, co y
nghia thuc tién cao doi véi Viét Nam.

Tw khéa: WAAM; Phun ép nhua, T am khuén am; Khuén 2D; Vat liéu nhua ABS, PP. PA6, HDPE.
ABSTRACT

This article studies the design of negative mold plates for 2D products. The design was
carried out by students under the direction of Master Pham Quan Anh. Plastic injection molding
technology is a popular technology for producing plastic products that is widely used in industry.
However, the production of molds for the injection molding process still faces many limitations.
WAAM metal 3D printing technology is an advanced technology that allows direct manufacturing
of molds without the need for complicated mechanical processing. In Vietnam, this technology is
being deployed by a number of research units. Research mainly focuses on investigating printing
parameters, structure and mechanical properties of printed materials. Practical application in
production is still limited. Research on applying WAAM technology to manufacture mold cavities
for plastic injection molding is still very new, there are not many typical projects. Therefore,
researching and applying WAAM technology to manufacture mold cavities and experimenting with
the plastic injection molding process with this mold cavity is a new research direction with high
practical significance for Vietnam.

Keywords: WAAM, Plastic injection molding; Negative mold plate; 2D mold; ABS, PP,
PA6, HDPE plastic materials.
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1. GIOI THIEU
1.2. Tong quan

Cong nghé in 3D kim loai WAAM da
duoc nghién ctru va ung dung rong rai ¢ nhiéu
nude phat trién trén thé gisi trong thap ky gan
day. Cac nghién ctru chil yéu tap trung vao tdi
wu hoa cac théng sb in, nang cao chit luong
bé mat va kich thudc chi tiét, mo rong vat li¢u
¢6 thé in dugc. Mot s6 san pham dién hinh da
duoc ché tao thanh cong bang WAAM nhu cac
chi tiét khdi 16n trong nganh hang khong vii try,
khuén mau, cau thang... Cong nghé WAAM da
dugc ung dung thanh cong dé ché tao cac loai
long khudn cho qué trinh phun ép nhua véi uu
diém 1a tiét kiém thoi gian, chi phi, c6 thé ché
tao cac hinh dang phuc tap. Cac nghién ctru cho
thiy san pham phun ép nhua véi 10ng khuén
duoc ché tao béng WAAM c6 chat luong tot,
dap ung dugc yéu cau thiét ké. Pay duoc xem
12 hudng nghién ctru va tng dung trién vong
cua cong ngh¢ WAAM trong tuong lai. Nhu
vay, cong ngh¢ WAAM da dugc Ung dung
thanh cong trong linh vyc ché tao 1ong khuon
cho phun ép nhya ¢ nhiéu nudc phit trién.

1.2. Co sé 1y thuyét

Dé tai s& nghién ctru vé thiét ké tAm
khudn 4m cho viéc phun ép nhwa dang san pham
2D. Pugc cit laser thanh ting tam vai loai vat
li¢u 1a thép C45, sau d6 sir dung phuong phap
han MIG dé lién két thanh mot bo khuén hoan
chinh.

Nhitng vu diém cua thiét ké nay 1a giai
nhiét nhanh, chiu nhiét tot va c6 do o6n dinh vé
kich thuoc.

Thiét ke dugc dua trén cac mau khuon
¢p nhyua dugc thiét ké boi cac anh chi sinh vién
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khoa trude.

Hinh 1. B6 khuén duoc sir dung lam mau thiét ké.

Va s€ dugc ép thu trén may:

Hinh 2. May phun ép nhua.

Vi 1a khuon khong phai 1a nguyén khéi,
nén nhém can phai ¢ cac tinh toan ky cang
hon d6i voi ban thiét ké nay, chia bo khuon
thanh cac tdm c6 do day, mong thich hop cho
viéc cit laser cling nhu khi han dé cac tAm duogc

lién lai v&1 nhau.

2. THIET KE RA TAM KHUON HOAN
CHINH

2.1. San phim 2D
Sau qué trinh dua ra y tudng san pham,
thao luan va dong goép ¥ kién va duoc duyét

thong qua ThS. Pham Quéan Anh, nhom da chét

dugc san pham 2D can ép ra.
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Hinh 3. San pham 2D ép thi.
2.2. TAm Core
Dya vao hinh dang san phdm 2D can

ép ra, nhdm c6 dugc tAm Core c6 kich thude
320x300x40 mm.

Hinh 4. Tam Core cho san pham dang 2D.
2.3. Tam Cavity

Thiét ké s& dwoc nhém tién hanh thyc
hién trén phan mém Creo Parametric 8.0 voi
kich thudc tim khuén am 1a 320x300x40 mm
véi cac chi tiét can co trong tim Cavity can co.

Hinh 5. Mau thiét ké tam khudn am dwoc nhém
hoan thanh.

Tach khuon ra dé nhin thay ro dugc
phan bén trong s€ gom co tam khuén am, tam
khuon duong va san pham ép thur.

L
A

Hinh 6. Khuén dwoc tach ra dé nhin ré bén trong.
3. KET QUA THUC NGHIEM

Qua quaé trinh 1am viéc cung nhau, dudi
su hudng dan ctia ThS. Pham Quéan Anh, nhém
da hoan thanh duoc viéc thiét ké tim khuon am
cho san pham dang 2D.

T cac chi tiét 16n, nhd nhu san pham,
bac cubng phun, duong nudc hay chét dan
huéng déu dugc nhom dua theo céc tai liéu dé
¢6 thong s6 chudn va tién hanh lam.

Qua trinh thiét ké ciing khong gip nhiéu
kho khin, vi 1a mdi nguoi mot y kién khac nhau
nén nhom mat thoi gian dé dua ra phuong an
thiét ké cudi cing. Va cung v6i do, vi 1a dung
phuong phap WAAM c6 thé hoan tit b khuén,
nén ¢ khau thiét ké can c6 nhiing quyét dinh
chic chan va dam bao sau khi dua ra gia cong
s& han ché gip cic van dé anh huong dén qua
trinh gia cong cling nhu ép thr.
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4. KET LUAN

Thong qua qua trinh thiét ké va lam viéc
nhom, viéc thiét ké dic biét ddi véi phuong
phap WAAM (phuong phap con kha méi dbi
v6i thi trudong Viét Nam) 1a bude dau dé c6 thé
lam ra dugc mot bd khudn hoan chinh véi ti 1€
yéu cau 1:1, ddm bao 1am ra ép thur phai dat,
khong cho phép sai vi khi sai s& phai ton rat
nhiéu cong strc cling nhu chi phi dé 1am lai.

(*) Péng gop ciia tac gia:

- Hinh thanh y tuédng va muc ti€éu nghién
ctru: Pham Quéan Anh;

- Thyc hién nghién ctru, thu thap dir
liéu, phan tich dir liéu, viét va chinh sta bai
bao: Vi Puc Hoan, Vo Van Lam, Lé Viét Phi,
Pham Anh Tuén.
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