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UNG DUNG PHAN MEM CREO DE THIET KE VA PHAN TiCH
KHUON CHO SAN PHAM CO REN NGOAI VA REN TRONG

APPLICATION OF CREO SOFTWARE TO DESIGN AND ANALYZE MOLDS FOR
PRODUCTS WITH EXTERNAL AND INTERNAL THREADS
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TOM TAT

Trong ngi dung bai bdo nay, chiing t6i trinh bay vé tmg dung ciia phan mém PTC Creo dé
thiét ké khuén cho san pham phirc tap c6 ca ren ngodi va ren trong dong thoi tién hanh phan tich
CAE cho dong chay trong khudn. Két qua nghién cieu la cac hinh anh ciia bp khudn sau khi thiét
ké kem theo d6 la cdc biéu do lién quan dén nhiét dg, dp sudt. Tir cdc két qua phdn tich cé thé biét
e cdc théng sé thich hop cho viéc ép ra san pham, dong thoi du béao truée dwoc cdc khuyét tit
c6 thé xay ra dé lén dwoc phiong an thiét ké toi wu nhat.

Tir khéa: Ren phic tap; Ren ngodi va ren trong; Phan mém Creo; Thiét ké khuén.
ABSTRACT

In this article, we present the application of PTC Creo software to design molds for complex
products with both external and internal threads and conduct CAE analysis for flow in the mold. The
results of the study are the images of the mold set after design, accompanied by diagrams related
to temperature, pressure, and flow. From the analysis results, it is possible to know the appropriate
parameters for product extrusion and predict the possible defects to come up with the most optimal
design plan.

Keywords: Intricate threads; External and internal threads, Creo sofiware; Mold design.
1. GIOI THIEU thudt cao. Cong nghé ¢ép phun dugc ung dung
rong rii trong nhiéu linh vuc nhu san xuat d6
gia dung, linh kién di¢n tur, dd choi, phu tung 6
t6, thiét b y té.

1.1. Gi6i thiéu vé cong nghé ép phun

Cong nghé ép phun 1a mot phuong phap

gia cong phd bién dé tao ra cic san pham tir
nhya. Cong ngh¢ ép phun 1a mét phuong phap
gia cong phd bién véi nhiéu uu diém nhu ning
suit cao, do chinh xac cao, tiét kiém vat liéu.
Tuy nhién, cong nghé niy ciing c6 mot sd
nhwoc diém nhu chi phi du tu cao, yéu cau ki

Qua trinh nay bao gdm céc budc sau:
Nhya nguyén li€u dang hat hodc vién duoc
nung néng dén trang thai nong chay trong may
ép phun; Tiép dén nhwa nong chay duoc ép vao
khudn dudi ap suat cao goi 1a qua trinh ép phun;
Va dén qua trinh lam mat thi khudén duoc lam
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mat dé nhya dong cung lai; Sau khi nhya dong
ctng thi san pham duoc 1dy ra khoi khuon.

1.2. Phén loai khuon ép phun

Hién nay, thi truong gia cong khuon
duc nhya c6 rat nhiéu loai, dién hinh nhu khudn
2 tam, khuon 3 tam, khudn nhi€u tang.

- Khuon 2 tdm: Khuon 2 tim c6 két cau
don gian duoc nhidu doanh nghiép str dung. Uu
diém cta loai khuon nay 1a tiét kiém duoc vat
liéu do kénh dan nhwa ngin. Tuy nhién, cong
doan lay san phdm mét thém mot budc dé tach
riéng san pham vi khi ra khéi khuén né dinh
lién véi kénh dan nhua va céng nhua.

- Khuén 3 tam: Khuén 3 tdm khi mo
s& xuat hién 2 khoang trong, mot khoang dé
ldy san pham, khoang con lai dé 1y kénh dan
nhya. Mau khudn nay tdn vat liéu do kénh dan
nhya dai.

- Khuén nhiéu tang: Mau khuén nhiéu
tang c6 3 cum khudn, khudn giira thi & ca hai
mat la 1ong khuon. Khi khuén mé s€ tao ra 2
khoang tréng va ca 2 khoang déu dé san pham
roi ra. Uu diém cta khudn nay 13 cho ning suét
cao va giam luc kep ctia may.

1.3. Mot s6 phan mém dwoe sir dung cho viée
phéan tich khuén

- Phan mém PTC Creo: PTC Creo la
giai phap CAD/CAM/CAE toan di¢n dugc phat
trién boi hang phan mém ndi tiéng toan ciu
Parametric Technology Corporation (PTC).
PTC Creo cung cip mot bo day du cac kha
ning thiét ké (CAD), phan tich (CAE) va san
xuit (CAM).

- Phin mém Moldflow: Moldflow 1a

mot phan mém cia hing Autodesk. Moldflow
c6 kha ning tich hop vé6i cac phan mém mé
phong cta Autodesk dé tinh toan do bén cua
san phém sau khi ép nhua, tir d6 goi y vi tri dat
miéng phun, vat liéu phii hop nhit dé dam bao
diéu kién 1am viéc cta san phém.

- Phin mém Moldex3D: Moldex3D c6
thé giup thuc hién viéc mé phong chuyén sau
v6i pham vi rong ri nhat cua cac qua trinh ép
phun va t6i wu héa thiét ké ciing nhu ché tao
san pham. Cac két qua mo phong cé thé han
ché cac khuyét tat, cic dang sai hong thuong
gip trong qué trinh thiét ké khuon ép nhua.

Trong bai bao nay, chiing t6i s€ st dung
cac cong cu ctia phan mém PTC Creo dé thiét
ké va phén tich bo khudn cua san phdm c6 ren
ngoai va ren trong, cu thé 1a chi tiét lo nhya
(Hinh 1).

Hinh 1. Chi tiét lo nhura.

2. THIET KE KHUON TREN PHAN MEM
CREO

2.1. H¢ thdng con truot tao ren ngoai

Hinh 2. Con truot dé tao ren ngodai
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2.2. Hé thong thanh ring banh ring xoay tao
ren trong

H¢ thong thanh rang banh ring dé tao
ren trong bao gom céc yéu cau sau:

* Thanh rang khong dugc qué dai vi khi
hoat dong c6 nguy co rui ro bi can dung vdi san
hodc ndc cia may ép phun.

« Cap banh ring an khép dé tao ren
trong can thiét ké theo hudéng ting téc nhim
tiét kiém duge cong suét cling nhu c6 loi vé kha
nang tai.

O day, san pham c6 10 vong ren trong
nén truc d€ xoay tao ren trong can quay 10 vong.

Thong s ctia bd truyén banh ring bao gdm:

* Module m = 2,5.
* Buong kinh vong chia: d = 37,5 mm.
* SO rdng z = 15 rang.

Déi véi banh ring trung gian:

* Module m =2,5.
« Sé rang z = 50 rang.
* Buong kinh vong chia: d = 125 mm.

Ti s0 truyén:

50

— 333
LTS

Khoang cach truc:

_ (z+z) _ _50+15
T2 T2
= 81,25 mm

Khi banh rang nhd trén truc trung gian
xoay dugc 1 vong thi thanh rang s€ di chuyén
dugc mot doan duong la:

X =n.m.z=m2,5.15=117,81 mm

Khi xoay hét 10 vong ren thi thanh ring
s€ dich chuyén dugc mot doan duong la:

10
117,81 = 353,96 mm
¥ =333

DPé dan dong thanh ring thi ta s& su
dung xy-lanh khi nén ¢6 hanh trinh 1a 375 mm.

Hinh 3b. Két cau bé khuon.

2.3. Phan tich dong chay va céac thong s6 lién
quan

Thuc hién phan tich trén phin mém
PTC Creo:

Hinh 4a. Thoi gian dién day.
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Hinh 4b. Khd nang dién day ciia san pham.

Hinh 5a. Khuyét tdt dwong han.

Hinh 5b. Khuyét tdt ré khi.

Hinh 6a. Sw co rit thé tich.

Hinh 6b. Gia tri nhiét do tai cac vi tri trén
san pham.

Nhén xét chung: Tir nhitng két qua c6
dugc vé ap suat, nhiét do, duoc kiém tra bang
phan mém PTC Creo, ta c6 thé thdy rang céac
két qua sau khi phan tich cho ta dugc cac thong
s6 lién quan dén bo khuén ciing nhu 1a dy bao
trude dugc cac khuyét tat co thé xay ra ctia san
pham trong qua trinh ép phun Tir 40, ta c6 thé
diéu chinh cac thong sO0 cho phu hop va 1én
phuong an thiét ké dé c6 thé han ché phé pham,
gitp tiét kiém duoc thoi gian va chi phi.

3. KET LUAN

Viéc tng dung cic phan mém CAE dé
tinh toan va phén tich khuén ép phun 14 can thiét
va hiéu qua trong nganh cong nghi¢p khudn
nhya hién nay. Tuy nhién, can phai ap dung
dung phuong phap dé dam bao tinh chinh xéc,
chét lwong va ning suét cta qué trinh thiét ké.
Qua bai bao nay, chung t6i da trinh bay nhiing
van dé tinh toan thiét ké va phan tich khuén cho
san pham c6 ren phuc tap bang phan mém PTC
Creo duya trén nhimng thong sé ky thuat da biét.
Két qua cua bai bao c6 thé duoc sir dung dé
nghién ciru lién quan dén phan mém PTC Creo
dé phan tich khuon.

Mot sO uwu diém cua viée sir dung phan
mém CAE bao gom:

* Tang do chinh xac va do tin cdy cua
thiét ké khuodn.

ISSN 2615 - 9910 (ban in), ISSN 2815 - 5505 (online)
TAP CHI CO KHI VIET NAM, S6 316, thang 6 nim 2024 305
cokhivietnam.vn / tapchicokhi.com.vn



NGHIEN CUU - TRAO DOI

« Tiét kiém thoi gian va chi phi.

« Tinh linh hoat va d& dang thay doi
thiét ké.

Tuy nhién, viéc st dung phin mém
CAE cling ¢c6 m0t s0 han ché nhat dinh:

* Yéu cau k¥ nang chuyén mon va kién
thire ve linh vuc khuén mau dé st dung phan
mém hiu qua.

« Can c6 phan mém va phan cimg may
tinh phu hop dé dap Gng yéu cau tinh toan va
thiet ke.

« Ngoai ra, phin mém van con mot sb
han ché vé mit phan tich CAE nén can can
nhic vé viéc sir dung thém phan mém phan tich
CAE khac dé kiém tra két qua.
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