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TOM TAT

Bai bdo nay tdp trung vdo viéc dp dung phan mém CAD (Computer-Aided Design — Thiét
ké hé tro mdy tinh) trong qua trinh thiét ké khuén phun ép nhwa. CAD la céng cu quan trong trong
nganh céng nghiép san xudt dé tao ra cdc mé hinh 3D chinh xdc va hiéu qua. Trong bdi bdo, cdc
tac gid tdp trung vao viéc dp dung CAD dé toi wu héa qud trinh thiét ké khudn, tir viéc tao mé hinh
3D cho dén phan tich va kiém tra tinh kha thi ciia khuén. Bang cach nay, ching ta cé thé giam thiéu
thoi gian va chi phi trong qud trinh phdt trién san pham, dong thoi ndng cao chdt lwong va dg chinh
xdc ctia khudn phun ép nhya. Pong thoi, bai bdo ciing dé cdp dén nhitng tiém nang va han ché cia

viéc sir dung CAD trong nganh cong nghiép nay, ciing nhuw hiedng phdt trién trong tuwong lai.

Tw khéa: CAD; Khuon phun ép nhua; Te 6i 1ru héa qua trinh thiét ké: Tiét kiém thoi gian va
chi phi.

ABSTRACT

This article focuses on applying CAD (Computer-Aided Design) software in the process
of designing plastic injection molds. CAD is an important tool in the manufacturing industry for
creating accurate and efficient 3D models. In the article, the authors focus on applying CAD
to optimize the mold design process, from creating 3D models to analyzing and checking mold
feasibility. In this way, we can reduce time and costs in the product development process, while
improving the quality and accuracy of plastic injection molds. At the same time, the article also
mentions the potentials and limitations of using CAD in this industry, as well as future development

directions.
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1. GIOI THIEU
1.1. Tong quan

Bai bao tap trung vao viéc ap dung cong
nghé CAD (Computer-Aided Design — Thiét ké
v6i sy hd trg ciia may tinh) trong quy trinh thiét
ké khudén phun ép nhya. Khuén phun ép nhya
12 mot phan khong thé thiéu trong quy trinh san
xuat cac san pham nhya, va viéc st dung CAD
mang lai nhiéu loi ich dang ké cho quy trinh
nay. Két cdu va kich thudc cua khudn dugc
thiét ké va ché tao phu thudc vao hinh dang,
kich thudc, chit luong va sd luong cia san
pham can tao ra. Ngoai ra, con rat nhiéu van dé
khac can phai quan tdm dén nhu cic thong sd

cong nghé cta san pham (goc nghiéng, nhiét do
khuén, ap suat gia cong,...), tinh chat vat liéu
gia cong (d9 co rut, tinh dan hoi do cung,...),
céc chi tiéu vé tinh kinh té ctia bo khuon.

1.2. Co sé ly thuyét

Co so 1y thuyét cua “Ung dung CAD
trong thiét ké khuoén phun ép nhya” tip trung
vao hai linh vyc chinh: CAD (Computer-Aided
Design) va quy trinh thiét k& khu6n phun ép
nhya. Vat li¢u dugc str dung dé ché tao long
khudn 1a thép C45. Theo tiéu chuin TCVN
1766 — 75, thép C45 1a loai thép c6 két cAu chat
lugng tdt, d6 bén cao, do kéo phu hop.

Bdng 1. Chi s6 cap bén thép C45

Mic thé Tiou chudn | P bén dit 6, | Py béndits, | D) béndin P ciing
P (Mpa) (Mpa) twong dbi 5 (%) HRC
C45 TCVN 1766-75 610 360 16 23
Bdng 2. Thanh phan héa hoc cia thép C45
0 s 5 (0 fho ° ; . 0
Mic thep | C (70) min- | Si(%o)min- 1 Mn (%) | p o 65 g0 | S (%) thida| TP
max max min-max min-max
C45 0,42-0,50 0,15-0,35 0,50-0,80 0,025 0,025 0,20-0,40
Badng 3. Dac tinh co hoc cua thép C45
, 2 Yield St Elon- bo ... | Benda- D¢ day danh nghia, t
Mac biéu - . , Nhiét \
thép Kien Strength | cang gation cung o kha 1,95mm <t<10.0mm
i (Mpa) (Mpa) | A5(%) | HRC ) nang Can Nung
Can 460 750 18 58 820
Nung 330 540 30 55 860
Nué Ban
uoc kinh uén
C45 ngé:p 2270 cong 2,0xt 1,0xt
nuoc (5900)
Dau 1980
ngap
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Bdng 4. Théng s6 mdy phun ép san pham nhwa

Injection Pressure MPa 229 ‘ 186 ‘ 147
Injection Stroke mm 170
Screw Speed r/min Q=285
Minimal Mold Dimension (LXW) mm 290x290

2. MO PHONG KHUON EP NHUA BANG
PHAN MEM CREO PARAMETRIC

Véi Creo Parametric, ching ta c6 thé
thuc hién m6 phong mdt cach chinh xéc va linh
hoat, gitip t6i uvu hoa quy trinh thiét ké va san
xuat khuén ép nhua. Dya trén két qua ciia mo
phong dé diéu chinh cac diéu kién mo phong
dam bao rang qu4 trinh san xuat s& dién ra mot
cach hiéu qua va dang tin cdy. Dudi day 1a hinh
anh san pham nhya dang 3D dwgc méd phong
trén phan mém Creo Parametric.

Hinh 1. Hinh dang san pham phun ép nhwa dang
3D

Sau khi d tién hanh cac bude nhu: tao
md hinh khuén €ép nhya, x4c dinh vat liu, tao
két cau ludi (mesh), thiét lap diéu kién bién
(boundary conditions), chay mo6 phong va phan
tich két qua. Néu cac két qua cho thdy san pham
c6 kha nang dién day long khuon, ta tién hanh
di tao ao khuon cho khuén ép nhua béng EMX
trén phan mém Creo Parametric. Du6i day la
hinh anh bg khuon hoan chinh dugc mé phong
trén phan mém Creo Parametric.

Hinh 2. Hinh anh bo khuon hoan chinh cua san

phdm phun ép nhira
3. KET QUA THU'C NGHIEM

Trong qua trinh thuc nghiém tng dung
CAD trong thiét ké khuon phun ép nhya, chiing
t6i di tién hanh cic budc thiét ké va phan tich
trén phan mém CAD dé danh gia hiéu qua va
d6 chinh x4c cta cong nghé nay. Két qua thu
duoc nhu sau:

- Tang cuong d6 chinh xac cho chi tiét
thiét k& M6 hinh 3D ctia khudn phun ép nhya
dugc tao ra vdi d§ chinh xac cao, cho phép
kiém tra va diéu chinh céc chi tiét nho nhat.
Diéu nay gitp giam thiéu sai s6t va dam bao
san pham cudi cung dap ung cac tiéu chuan ky
thuat va cht luong.

- Téi wu hoa thoi gian thiét ké: Thoi
gian dé hoan thanh mot ban thiét ké khudn da
dugc giam dang ké nho vao cac tinh ning tu
dong hoa va thu vién linh kién san co trong
phan mém CAD. So véi phuong phap thiét ké
truyén thong, thoi gian tiét kiém duoc 1én dén
30-40%.

- Cai thién kha nang mo6 phong va phan
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tich: Cac cong cu mo phong trong CAD c6 thé
d& dang chia sé giita cac b phan va dbi tac thong
qua cac dinh dang file tiéu chudn. Didu nay giup
tiét kiém nguyén liéu va giam chi phi san xuét.

- Giam chi phi va lang phi: Nho vao viéce
mo phong va tdi wu hoa thiét ké, s6 lugng thir
nghiém thuc té va cac mau bj loai thir giam dang
ké. Piéu nay gitp tiét kiém nguyén liéu va chi
phi san xuat.

- Nang cao kha nang hogp tac va chia s¢é
thong tin: Cac thiét ké CAD c6 thé dé dang chia
sé gitra cac b phan va dbi tac thong qua cac
dinh dang file tiéu chuan. Diéu nay ting cuong
kha nang hop tac, trao d6i y tuong va giai quyét
cac van dé mot cach nhanh chong va hiéu qua.

Két luan, viée ung dung CAD trong thiét
ké khudn phun ép nhya khong chi mang lai tinh
hiéu qua vé mat k¥ thuat va kinh t& ma con nang
cao chét luong va dd chinh xac cua san phém.
Nhimg két qua thuc nghiém nay khiang dinh
CAD la cong cu khong thé thiéu trong nganh
cong nghiép ché tao khuon mau hién dai.

4. KET LUAN

Ung dung CAD trong thiét ké khuon
phun ép nhya dd mang lai nhiing cai tién vuot
bac cho nganh cong nghiép ché tao khuén mau.
Nho vao cac cong cu va phan mém CAD tién
tién, qua trinh thiét ké tr& nén nhanh chong,
chinh xéc va higu qua hon. Céc k¥ s c6 thé tao
ra cac mo hinh 3D chi tiét, thyc hién cac phan
tich mé phong dé du doan va giai quyet cac van
dé tiém an trudc khi tién hanh san xuat thyc té.
Diéu nay khong chi giip giam thiéu chi phi va
thoi gian san xudt ma con nang cao chat luong
san pham cudi cung.

CAD con hd trg t6i wu hoa thiét ké
khuon, tir vi€c chon vat li¢u, bo tri h¢ thong
kénh dan, dén viéc thiét ké h¢ thong lam mat va

thoat khi. Cac thay doi trong thiét ké c6 thé duoc
thuc hién dé dang va nhanh chong, gitp ting kha
ndng linh hoat va dap tmg nhanh chong véi yéu
cau thi truong.

Tém lai, CAD da va dang dong vai tro
then chdt trong vi¢c hién dai héa va nang cao
hiéu suat ctia quy trinh thiét ké khu6n phun ép
nhya, gop phan thic day sy phat trién bén viing
cuia nganh cong nghi¢p nay.

(*) Bong gop cua tac gia:

- Hinh thanh y tuéng va muc tiéu nghién
ctru: Tran Minh Thé Uyén;

- Thyc hién nghién ctru, thu thap dir ligu,
phan tich dit liéu, viét va chinh stra bai bao: Bui
Van Hiéu, Cao Pham Puc Hiéu, Hoang Van
Hiéu va V5 Van Lam.
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