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TOM TAT

Bai bdo nay tdp trung vao sw két hop giita céng nghé in 3D va thiét ké khudn phun ép nhwa
trong nganh ché tao. S phdt trién ciia cong nghé in 3D dd mo ra nhitng co hdi méi cho viéc tao
ra cdc mé hinh khudén phun ép nhwa mét cach nhanh chéng va chinh xdc. Mot trong nhiing két qua
dang chu y la kha nang tao ra cac mo hinh khuoén phun ép nhua mot cach nhanh chong va chinh xac
hon théng qua céng nghé in 3D. Qua qud trinh nghién civu, chiing ta dd chimg minh dwoc rang viéc
sir dung cong nghé in 3D trong thiét ké khuén phun ép nhwa gip ting cuong sw linh hoat va sdng

tao, dong thoi giam thiéu thoi gian va chi phi san xudt.

Tw khéa: Cong nghé in 3D kim logi; Khuon phun ép nhwa; Long khuén dm; Long khuon
duong; Ché tao khuon.

ABSTRACT

This paper focuses on the integration of 3D printing technology and plastic injection mold
design in the manufacturing industry. The development of 3D printing technology has opened up
new opportunities for rapidly and accurately creating plastic injection mold models. One of the
notable results is the ability to produce plastic injection mold models more quickly and accurately
through 3D printing technology. Through the research process, we have demonstrated that using
3D printing technology in plastic injection mold design enhances flexibility and creativity, while

also reducing production time and costs.

Keywords: 3D printing technology, Injection mold; Cavity plate; Core plate; Mold

manufacturing.
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1. GIOI THIEU
1.1. Téng quan

Hién nay, viéc str dung cong ngh¢ in 3D
trong thiét ké khuon phun ép nhya dang 1a mot
xu hudng phat trién déang cha ¥ trong nganh
cong nghiép. Cong nghé nay cho phép san xuit
khudn phun ép nhua chinh x4c hon va linh hoat
hon so v6i cac phuong phap truyén théng. Viéc
nghién ctru su két hop gitra cong nghé in 3D
va thiét ké khudn phun ép nhya gitip tao ra cac
khudn phun ép nhya c6 d¢ chinh xac cao va chi
tiét tinh x4o, cung véi d6 cho phép thir nghiém
va tinh chinh thiét ké khu6n phun ép nhya mot
cach dé dang va linh hoat hon, giup t6i wu hoa
quy trinh san xuét. Tuy nhién, viéc ap dung
cong nghé in 3D trong thiét ké khudn phun ép
nhya cling dat ra mat s6 thach thire nhu do bén
cua khudn, cling nhu vi¢ce lya chon vét liéu phu
hop.

1.2. Co s 1y thuyét

Bai bao nghién ctru vé viéc thiét ké
khuon phun ép nhya khi st dung cong ngh¢ in
3D.

*Trude tién, nhom s€ tim hiéu vé Cong nghé
phun ép nhua:

- Phuong phap: Cong nghé phun ép
nhya 13 qua trinh san xudt cac san pham tir
nhira bang cach phun vat liéu nhua néng chay
vao khuon rdi lam ngudi dé tao hinh san pham.

- C4c thanh phan: GOm ba phan chinh:
khuén (mold), may ¢ép (injection molding
machine), va vat li¢u nhya (plastic material).
Trong dé tai nay, nhya PP 1a vat liéu nhya ma
chung toi lya chon. Duéi déy 1a cac thong s6 ki
thuat cua nhua PP:

Bdng 1. Bang thong sé ky thudt ciia nhwa PP

Tén diy di Polypropylen
Cong thure hoa hoc (C,H)n
Khéi lugng riéng
(Dang vo dinh hinh) 0,85 g/cm?
Dang tinh thé 0,95 g/cm®
Do bén kéo 30 — 40 N/mm?
Do dan dai 250 — 700 %
Diém néng chay ~165°C
Do co rit 1,0~2,5%

- Chu ky phun ép: Bao gém cic budc
chinh: dong khuon, phun nhya, [am ngudi, mo
khuon va day san pham ra ngoai.

*Ti€p dén, ta s€ tim hi€u v€ cong ngh¢ in 3D:

- Phuong phap: In 3D la qua trinh tao
mau va san pham bang cach chong ting 16p vat
liéu theo thiét ké s6 hoa.

- Cac loai cong nghé in 3D: Fused
DepositionModeling (FDM), Stereolithography
(SLA), Selective Laser Sintering (SLS), Digital
Light Processing (DLP), v.v.

- Vat liéu: Co6 thé stir dung nhiéu loai vat
liéu nhu nhua, kim loai, ceramic, v.v.

*Sau khi tim hiéu vé& khuén phun ép
nhuya, ta s€ ti€p tuc tim hi€u vé quy trinh thict
ke khuon phun ép nhya:

- Thiét ké khuon: Bao gém viéc xac dinh
hinh dang, kich thudc, va co cau ctua khuon.
Khuén phun ép thuong c6 hai phan chinh:

+ Phan cavity (phan khuon cai, phan
khuon c6 dinh), dugc ga trén tam co dinh cua
may ép nhuya;

ISSN 2615 - 9910 (ban in), ISSN 2815 - 5505 (online)
W/ TAP CHI CO KHI VIET NAM, S6 323, thang 12 nim 2024
cokhivietnam.vn / tapchicokhi.com.vn



NGHIEN CU’U - TRAO BOI

+ Phan core (phan khuén duc, phin
khudn di dong), dugc ga trén tam di dong cua
may ép nhua.

- Phan tich dong chay: St dung cac
phan mém mé phong nhu Creo, Modex 3D dé
du doan cach nhya chay vao khuon va tim ra
céc van dé nhu thiéu sot, cong vénh, va sy phan
bd nhiét d6 khong déu.

- Ti wu hoa thiét ké: T6i wu hoa cac yéu
t6 nhu hé thong kénh dan nhya, 15 thoat khi, va
hé théng 1am ngudi dé dam bao san pham chat
luong cao.

2. THIET KE KHUON PHUN EP NHUA
KET HQP CONG NGHE IN 3D TRONG
CHE TAO

2.1. Thiét ké by khudn trén phan mém Creo
Parametric

Pau tién, chung t6i tao mo hinh 3D cua
san pham va tién hanh tach khuén, sau dé tiép
tuc md phong phan tich dong chay dé tim céac
van d& can khic phuc ctia san pham.

Hinh 1. Hinh dang san pham

Tiép theo 1a thiét ké a0 khudn, bo khuon
kiéu futaba s loai C, 2 tam, 2 long khuon cé
kich thudc 320x300x200 mm.

Hinh 2. B¢ khuon hoan chinh dwoc moé phong
trén Creo

2.2. Cit 1ong khuén thanh cac tim

Vi viée ap dung cong nghé in 3D trong
ché tao khuén phun ép nhwa, budc tiép theo
ctia quy trinh nay 1a cit 16p 2 tdm long khudn
(core, cavity). Cac tAm dugc cét véi chiéu day
tir 2-4mm. Vi viée cat 10ng khuon thanh nhiéu
tam sé& gitip san phim giam nhiét d6 nhanh hon
vi nude 1am ngudi s& co thé chay khap long
khudn thong qua khe ho giita cac tim. Tuy vay,
van dé han ché 1a nudc s& tran ra khoi long
khuon thong qua nhitng khe hd d6. Nhém ciing
d3 nghién ctru va tim duoc nhitng cach dé han
ché van dé trén nhu: han kin 4 mat canh cua
long khuén (hodc han mot phan va ding keo
bit cac ranh tranh nudc tran ra), thiét ké cac tru
chin nudc & nhitng vi tri ¢6 16 khoan.

Hinh 3. Long khuén sau khi dwoc cdt 16p
2.3.In 3D long khuon

Sau khi cit laser ting tim ciia 10ong
khudn, nhom tién hanh xép 16p céc tam dé tao
hinh va han 4 mét canh cua long khuon.
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Hinh 5. Cdc tdm sau khi ldp va han

3. KET QUA THU'C NGHIEM

Qua quy trinh thiét ké khudn ép nhwa
két hop in 3D, c6 cac két qua dang cha ¥ nhu
sau:

- Bang viéc chia nho tim khuén, in 3D
cho phép tao ra nhirng thiét ké phirc tap ma cac
phuong phap truyén thdng kho hodc khong thé
thuc hién duoc, qua do6 cho théy duoc tinh linh
hoat cao do phuong phéap nay dem lai;

- D& dang thay doi thiét ké: c6 thé d&
dang thay doi hodc nang cap thiét ké bang cach
cat, 1ap rap lai cac tdm méi va han lai;

- T6i wu hoa viéc giai nhiét cho nhua khi
phun vao, giup giai quyét bai toan lam ngudi
san pham, qua d6 gitp ting ning suit san xuat
1én nhiéu lan.

Tuy nhién, viéc ap dung cong nghé in
3D trong thiét ké khudn phun ép nhya cling c6
mot s0 kho khan nhat dinh:

- Cat laser tirng tam gay ra viéc cac tam
s€ bi cong, sé kho khan trong viéc kep, ga cac
tam dé sau khi han long khu6n khong bi vénh;

- Rui ro mdi han yéu: Méi han c6 thé 1a
diém yéu trong céu tric ciia khuon, d& bi nut
hodc hong dudi ap lyc va nhi¢t do cao trong
qué trinh phun ép;

- Thoi gian lap rap: Qua trinh cat, lip
rap va han cic tim kim loai ¢6 thé mét nhiéu
thoi gian va cong strc lao dong hon so véi viéc
st dung cac phuong phap tu dong hoa cao.

4. KET LUAN

Cong nghé in 3D mé ra nhiéu co hoi
méi cho nganh cong nghiép san xuit khudn
phun ép nhwa. Dé khai thac tdi da cac loi ich
clia cong nghé ndy, can tiép tuc nghién ctru va
cai tién ky thuat, déng thoi dao tao va nang cao
k¥ ning cho luc luong lao dong. Viéc két hop
cong nghé in 3D véi cac phuwong phap truyén
thong c6 thé 1a giai phap t6i wu, gitp dat duoc
su cin bang gitra hiéu suét, chi phi va chat
lugng san pham. Trong tuong lai, cong nghé
in 3D hura hen s tr¢ thanh mdt cong cu déc
luc, thuc ddy sy ddi méi va phat trién bén vimg
trong nganh san xuat khuoén phun ép nhua.
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