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TOM TAT: Bai bdo trinh bay két qua dp dung phirong phdp thiét ké CAD/CAE t6i wu
dwong kinh kénh dan nhwa (runners) [2] cho khuén ép 16 san pham ndp bit véi cdu hinh kénh
dan bé tri khéng cin bang tw nhién theo ddt hang nghién ciru ciia Cong ty TNHH SX-TM
Thién Long [3].

B§ khuén cii khéng dam bao diéu kién can bang dong do cdc kénh dan dwoc bé tri khéng
can bang tir nhién va dwoce ché tao véi duwong kinh ddng nhdt. Két qua thiét ké theo phwong
phap CAD/CAE dé nghi sira doi duong kinh kénh dan theo timg phdn doan, dam bdo can
bang dong va cuee tiéu thé tich kénh dan.

Thuec nghiém ép phun san pham trén bé khudn cii va b khudn sira doi chirng t6 thiét ké
161 wu dwong kinh kénh dan khéng chi dam bdo chdt lwong dong déu cho tat ca san pham, giam
tiéu hao nguyén liéu nhwa, ma giam dang ké thoi gian chu ky va dp lwc ép phun.

1. GIOI THIEU

Cac san pham but viét c6 kich thude rat nhé, yéu cau san luong cao, do d6 khuodn ép san
pham dugc thiét ké v6i nhiéu khoang tao hinh (KTH) [6,7]. Dé dam bao ddng thoi cac chi tiéu
kinh té va k¥ thut, trong nhiéu trudng hop phai bd tri cac KTH theo cau hinh khong cén bing
tu nhién [1,4].

V6i phuong phap thiét ké theo kinh nghiém (khéng ap dung cac cong cu thiét ké phan tich
va mo phong bang may tinh — phuong phap thiét ké CAD/CAE), dé don gian cho viéc thiét ké,
gia cong dong thoi dé dang dién day cac KTH, hé thong kénh dan (HTKD) khong cén bang ty
nhién dugc ché tao véi duong kinh dong nhat va gia tri kha 16n [3]. Diéu nay dan toi ton that
cao vé lugng nguyén liéu nhwa tiéu hao trén HTKD. Trong mdt s6 trudng hop, luong nhya tiéu
hao con 16n hon ca tong khéi lugng cac san phém Luong nhya tiéu hao trén HTKD néu dugc
tai sinh, cling lam tang chi phi san xuét va 6 nhim méi trudng. Do dé dp dung phwong phdp
thiét ké CAD/CAE  t6i wu dwong kinh kénh dan nham dam bdo cdn bang dong va cuce tiéu
dwong kinh kénh dan la chi tiéu thiét ké quan trong doi véi khuén ép cé6 nhiéu KTH.

Bai béo trinh bay két qua ap dung phuong phap thiét ké CAD/CAE t6i uu duong kinh
kénh dan nhya dam bao can bang dong ddng thdi cuc tiéu dudng kinh [2] nhdm cai tién
HTKD cho khuén ép 16 san phdm nép bit theo dit hang nghién ciru ciia Cong ty TNHH SX-
TM Thién Long (sau day goi tat 1a Cong ty Thién Long), bao gbm (1) Khao sat HTKD cua b
khuon ép 16 san pham nap but; (ii) Ap dung phuong phap thiét ké CAD/CAE thiét ké t6i uu
duong kinh kénh dan; (ii) Pé nghi stra d6i HTKD; (iv) Két qua thuc nghiém ¢p phun san
pham trén bo khuén cai tién; (v) Danh gia hiéu qua ap dung phuong phép thiét ké CAD/CAE
d6i v6i bo khuon ép 16 san phém nap bt ciia Cong ty Thién Long.

2. KHAO SAT HTKD CUA BO KHUON EP 16 SAN PHAM NAP BUT

B6 khuon nip but duoc thiét ké ché tao v6i 16 KTH b tri theo cdu hinh xwong ca — khong
can bang tu nhién (Hinh 1) [3]. C4c kénh dan nhanh (KDN; — KDNy), kénh dan chinh (KDC,
—KDC;) dugc ché tao theo tiét dién hinh thang, c6 kich thudc nhu nhau (Bang 1), dan dén cac
KTH duoc dién day khong dong déu (Hinh 2). Tong thé tich nguyén liéu nhua tiéu hao trén
HTKD la 26,305 cm’.
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Hinh 1. M6 hinh phan tich 8 KTH va HTKD ~ Hinh 2. Cac KTH duoc dién diy khong déu

Bing 1. Kich thuéc kénh dan ciia bo khudn cii

Két ciu Tiét dién hinh thang Tiét dién
Canh dai Canh ngfm Chiéu cao tron
[mm] [mm)] [mm)] D [mm]
KDN, 3,91 2,302 3,00 3,0
KDN, 3,91 2,302 3,00 3,0
KDN; 3,91 2,302 3,00 3,0
KDN, 3,91 2,302 3,00 3,0
KDC, 5213 3,069 4,00 4,0
KDC, 5213 3,069 4,00 4,0
Poan con 1 D [mm] 2,0 -8,7 2,0 -8,7
Poan con 2 D [mm] 2,0-8,7 2,0-8,7
Cubng phun D [mm] 3,0-5,0 3,0-5,0
Thé tich HTKD [cm’] 26,305

3. AP DUNG PHUONG PHAP THIET KE CAD/CAE TOI UU PUONG KiNH KENH

DAN

Toan bo HTKD dugc ché tao theo tiét dién hinh thang, do d6 dé thuan loi cho viéc tinh
toan, tiét dién hinh thang duoc qui d6i sang tiét tron twong dwong (Bang 1). Ap dung qui trinh
thiét k¢ CAD/CAE t6i wu dudng kinh kénh dan [2] (Hinh 3) cho HTKD véi 16 KTH ép san
pham ndp but do Cong ty Thién Long dit hang nghién ctru, cong viée thiét ké duoc thuc hién

nhu sau:
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Hinh 3. Qui trinh thiét ké CAD/CAE t6i wu duong kinh kénh dn [2]
3.1 Xéac lap m6 hinh phan tich va chia lwéi

Pé dam bao tinh déng nhit vé mo hinh ludi cho tit ca cac KTH, viéc chia lugi duge thuc
hién trén 1 md hinh san pham (Hinh 4) sau d6 sir dung cac chirc nang ho trg d€ sao chép mod
hinh ludi téi cac vi tri tuong tng voi cac KTH (Hinh 5).

Vi tri ddt miéng phun

Hinh 4.M6 hinh mét KTH Hinh 5. M6 hinh 8 KTH
3.2 Xac dinh dwong kinh so b va mién gi6i han kich thwéc dwong kinh kénh din

Pé tinh toan dudng kinh tdi wu cho kénh dan, can xac 1ap duong kinh so bd — gia tri khai
tao cling nhu mién gidi han cho gia tri duong kinh. BDudng kinh so by dugc tinh trén co s¢ khoi
luong san pham, chiéu dai dong chay [2]. Can ctr gia tri so by, mién gidi han gia tri duong kinh
tuong ung dugc xac dinh (Bang 2).

3.3 Phin tich cin bang kénh din

Két qua dudng kinh kénh dan sau phén tich can bang dong (Hinh 6-7) duoc qui dbi tir tiét
dién tron sang hinh thang tuong duong duogc trinh bay trong Bang 2.
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Hinh 6 . M6 hinh 8 KTH sau can bang

Bang 2 . Puong kinh kénh din — qui ddi tiét dién tron sang hinh thang

Hinh 7. M6 hinh 16 KTH véi kénh dan hinh thang

Két ciu Tiét dién tron Tiét dién hinh thang — kich thuéc quy déi
D [mm] Canh dai [mm] | Canh ngén Chiéu cao
[mm)] [mm)]

KDN; 3,036 3,957 2,33 3,036
KDN, 3,049 3,974 2,34 3,049
KDN; 2,614 3,407 2,006 2,614
KDN, 2,614 3,407 2,006 2,614
KDC, 3,523 4,391 2,703 3,523
KDC, 4,112 5,359 3,155 4,112
Poan con 1 D [mm] 2,0 -5,296 2,0-5,296
Poan con 2 D [mm] 2,0 - 4,546 2,0 - 4,546
Cubng phun D [mm] 3,0-5,0 3,0-5,0
Thé tich HTKD  [cm’] 14,0742 cm®

4. PE NGHI SUA POI PUONG KiNH CHO HTKD

Do duong kinh kénh dan quy ddi sau tinh toan cé sé 1¢ nén kich thudc duoc lam tron dé
thuan loi cho viéc gia cong nhu sau (Bang 3) :

- Phan d4y doan con 1 va doan con 2 tiép xtc véi ty (duong kinh 3,5mm) dé gitt HTKD
trén khudn khi m¢ khuon. Do d6 de nghi taing duong kinh day doan con 1 va 2 de bu lai dién

tich bi chiém boi ty gitt HTKD.

- Do bién dang kénh dn theo hinh thang 1y thuyét (Hinh 8a) han ché ddi véi viée luu
chuyén nl}ua chay déo va viéc thdo tach HTKD khi mé khudn, bién dang kénh dan dugc dé
nghi sta doi theo hinh thang hi€u chinh v&i goc lugn tron (Hinh 8b).
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Hinh 8 . Tiét dién kénh dan nhua
Bang 3. Duong kinh kénh dan — kich thudc dé nghj sira dbi
Két cAu Tiét dién tron Tiét dién hinh thang — kich thudc 1am tron
D [mm] Canh dai [mm] Bén kinh R Chiéu cao
[mm] [mm]
KDN, 3,036 4,0 1,2 3,1
KDN, 3,049 4,0 1,2 3,1
KDN;, 2,614 3,5 1,0 2,7
KDN, 2,614 35 1,0 2,7
KDC, 3,523 4,4 1,4 3,6
KDC, 4,112 5,4 1,0 4,1
Poancén 1 D [mm] 2,0 - 5,296 2,0-6,5
Poan c6n 2 D [mm] 2,0 - 4,546 2,0-6,0
Cubng phun D [mm] 3,0-5,0 3,0-5,0

5. KET QUA THU'C NGHIEM EP PHUN SAN PHAM TREN BQ KHUON CAI TIEN

Tir két qua phan tich t6i wu, Cong ty Thién Long da tién hanh gia cong lai HTKD theo dé
nghi stra d6i duong kinh kénh dan (Hinh 9). Thyc nghiém ép phun san pham di duoc thyc hién
trén bo khuodn cii va bd khudn cai tién (Bang 4, Hinh 10).

Thyc nghiém thir nht (thuc nghiém 1) dugc thuc hién trén 2 khudn véi cung ché do ép: ap
luc 50 MPa; thoi gian phun 2,5 gidy; thoi gian chu ky 14,4 gidy. Két qua ép phun trén bo
khudén cai tién cho két qua tdt, trong khi d6 mdt s6 KTH trén b khuodn cii khong dugc dién
day.

Thye nghiém thir hai (thuc nghiém 2) dugc thuc hién trén khuodn cii véi viéc tang ché do ép
phun. Sau nhiéu 1an ép thir, cic KTH duogc dién day v6i ché do ép: ap luc 60 MPa; thoi gian
phun 2,7 gidy; thoi gian chu ky 14,6 gidy.
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Bang 4.Ché do ¢ép thir khuon

(gidy)

Thong so Khudn cai tién Khuon cii Khuon ct
— Thuc nghiém — Thyc nghiém 1 — Thuc nghiém 2
1
Ap luc (MPa) 50 50 60
Thoi gian phun (gidy) 2,5 2,5 2,7
Thoi gian chu ky 14,4 14,4 14,6

Két qua

Cé}c KTH ‘duqc
dién day déu

Mot s6 KTH khéng
dugc dién day

Cac KTH dugc dien
day nhung khong déu

o

Hinh 10. HTKD cii va HTKD cai tién theo két qua phuong phép thiét ké CAD/CAE

Dé danh gia viéc cai tién kich thudc mat cit ngang cac KDN va KDC, sau khi tién hanh
thuc nghiém ép san pham trén 2 by khudn, nhém nghién ctru ciing da tién hanh phan tich ép
phun cho ca 2 bd khuén nay. Mo phdéng ép phun vdi ché do ép tuong ing cling cho két qua

twong thich.
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V6i chiéu dai dong chay khac nhau téi cac KTH, nhung kich thudc mit cit ngang cac KDN
va KDC ciia bo khuon cii duoc thiét ké dong nhat (tinh theo tiét dién tron, duong kinh KDN la
3 mm, KDC 1a 4 mm), do @6 HTKD khong dam bao can bang dong cho qua trinh ép phun —
cac KTH duoc dién diy khong dong déu. Véi ché do ép sir dung ¢ 2 1an thuc nghiém voi bo
khuon cii, cac KTH & gan vi tri cudng phun dugc dién ddy nhanh hon so v6i cac KTH & xa vi
tri cudng phun.

O lan thuc nghiém 1 - dp lyc ép 50 MPa; thoi gian phun 2.5 gidy; thoi gian chu ky 14,4
gidy, 8 KTH ¢ gan vi tri cuéng phun trén bd khuén cii dugce dién day hoan toan, nhung 8
KTH & xa vi tri cudng phun chua dugc dién ddy. Cung véi ché do ép nay, toan bo cac KTH
trén bo khuon cai tién duge dién déy hoan toan.

Véi ché d6 ép thuc nghiém 1an 2 trén bd khuon ct - ap lyc ép 60 MPa; thoi gian phun 2,7
gidy; thoi gian chu ky 14,6 gidy, 8 KTH ¢ xa vi tri cuong phun duoc dién diy hoan toan, nhung
trén két qua mo phong cho thdy 8 KTH gan vi tri cuéng phun c6 d6 don nén cao hon so véi cac
KTH ¢ xa vi tri cudng phun.

Nhu véy, voi bd khudn cai tién c6 HTKD céan bang, ap luc ép 50 MPa; thoi gian phun 2,5
gidy; thoi gian chu ky 14,4 gidy du dé dién day tat ca cac KTH, cac KTH duoc dién day dong
déu. Péi véi bo khuén cti, do HTKD khéng can bang, ché do ép nay khong du dé dién diy 8
KTH & xa vi tri cudng phun ma can tang ché do ép 1én 60 MPa; thoi gian phun 2,7 gidy; thoi
gian chu ky 14,6 gidy moi du dé dién day 8 KTH & xa vi tri cudng phun, tuy nhién 8 KTH &
gan vi tri cudng phun bi don nén qué muc (overpacking).

6. KET LUAN

Trén co s& ket qua phén tich va thyc nghiém ép phun san pham trén ca bo khuédn cii va
b6 khuén cai tién voi HTKD dugc stra ddi kich thude mit cit ngang, c6 thé danh gia hiéu qua
ap dung phuong phap thiét ké CAD/CAE d6i véi bd khuén ép 16 san pham nap but cia Cong
ty Thién Long nhu sau:

- Két qua thiét ké CAD/CAE dam bao diéu kién can bang dong cho 16 KTH trén b
khuon cai tién, dam bao chit luong ddng déu cho tat ca cac san pham.

- Thiét ké t&i wu cho phép giam 46 % thé tich vat liéu nhya tiéu hao trén HTKD

- Thoi gian chu ky va ap luc ép phun giam, do d6 giam ti€u hao nguyén nhién li¢u, ting
nang suat, ha gi4 thanh san pham.

APPLICATION OF CAD/CAE METHOD FOR OPTIMIZING RUNNERS
DIAMETER OF 16 — PEN CUP CAVITY MOLD

Doan Thi Minh Trinh ", Vu Hong Thuy? , Le Quang Binh"
(1) University of Technology, VNU-HCM
(2) Thien Long Company

ABSTRACT: The paper presents the results of application of CAD/CAE method for
optimizing runners diameter of 16-pen-cup-cavity molds with unbalanced runners layout
according to the Thien Long Company’s requirement.

The former mold has been unbalanced due to designing of unbalanced runners layout,
machinning primary runners, secondary runners with equal diameters. The results of
application of CAD/CAE method proposed the runners diameter to be modified for each
secondary and primary runner separately in order to ensure a balanced runners system with
minimum runners volume.
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The results of product’s injection implemented on the former and the modified mold

showed the CAD/CAE method for optimizing runners diameter assured not only equal quality
for all moulded products, decreasing resin consumption, but also noticeabbly decreasing
injection cycle time and injection pressure.
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