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TOM TAT: Bdi bdo trinh bay két qua dp dung phirong phdp thiét ké CAD/CAE t6i wu
diong kinh kénh ddn nhua (runners) [2] cho khuén ép 16 san phim ndp bit véi cdu hinh kénh
din bé tri khéng cdn bing ti nhién theo dit hang nghién citu cua Cong ty TNHH SX-TM
Thién Long [3].

B§ khuon cii khong dam béo diéu kign can bing dong do cdc kénh din duoc bé tri khong
cdn bang tw nhién va dugc ché tao véi dwong kinh dong nhdr. Két qua thiét ké theo phuong
phdp CAD/CAE dé nghi sira déi dwong kinh kénh ddn theo tirng phdn doan, dam bdo cdn
bang dong va cuec tiéu thé tich kénh dén.

Thiee nghiém ép phun san phrfm trén bd khuén cii va bd khudn sira doi chitng 16 thiét ké
161 wu duong kinh kénh ddn khong chi dam béo chdt heong dong déu cho tdt ca san phém, giam
tiéu hao nguyén liéu nhwa, ma giam ddng ké thoi gian chu ky va dp luc ép phun.

1. GIOI THIEU

Céc san pham but viét c6 kich thuéc rét nho, yéu cdu san lugng cao, do d6 khuén €p san
pham dugc thiét k& véi nhiéu khoang tao hinh (KTH) [6,7]. P& dam bao dong thoi cac chi tiéu
kinh té va ky thuat, trong nhidu truomg hop phai bé tri cdc KTH theo cAu hinh khong can bing
tu nhién | 1,4].

Véi phuong phép thiét ké theo kinh nghiém (khong 4p dung céc cong cu thiét ké phan tich
va m6 phong bang mdy tinh — phuong phap thiét ké CAD/CAE), dé don gian cho viéc thiét ké,
gia cong dong thoi dé dang dién ddy cic KTH, hé théng kénh din (HTKD) khong can bang tu
nhién duoc ché tao v6i dudng kinh ddng nhit va gid tri kha 16n [3]. Didu nay dén t6i tn that
cao vé& luong nguyén lidu nhua tiéu hao trén HTKD. Trong mét s6 trudng hop, lugng nhya tiéu
hao con 16n hon ca tong khdi lugng céc san phdm. Luong nhua tiéu hao trén HTKD néu duoe
tai sinh, cling lam tang chi phi san xuit va 6 nhiém méi truomg. Do dé dp dung phuong phdp
thiét ké CAD/CAE  t6i wu dieong kinh kénh dan nham dam bdo cén bang dong va cuc tiéu
dudng kinh kénh ddn la chi tiéu thiét ké quan trong déi voi khuon ép ¢6 nhiéu KTH.

Bai bdo trinh bay két qua 4p dung phuong phép thiét ké CAD/CAE tbi wu dudng kinh
kénh dan nhya dam béao can bing dong ddng thoi cuc tidu dudng kinh [2] nhim cii tién
HTKD cho khudn ép 16 san pham nép but theo dat hang nghién ciru ctia Cong ty TNHH SX-
TM Thién Long (sau déy goi tat 1a Céng ty Thién Long), bao gdm: (i) Khao sat HTKD ciia bd
khudn ép 16 san pham nép but; (ii) Ap dung phuong phap thiét k& CAD/CAE thiét ké t6i uu
dudng kinh kénh dan; (iii) D& nghj stra d6i HTKD; (iv) Két qua thuc nghiém ép phun san
phim trén b6 khudn cai tién; (v) Panh gid hiéu qua 4p dung phuong phap thiét ké CAD/CAE
d6i v6i bo khuon ép 16 san pham nip bit cia Cong ty Thién Long.

2. KHHAO SAT HTKD CUA BQ KITUON EP 16 SAN PIIAM NAP BUT

BG khudn nép bit duoc thiét ké ché tao voi 16 KTH b tri theo c4u hinh xuong cé — khéng
can bang tw nhién (Hinh 1) [3]. C4c kénh din nhanh (KDN, — KDN,), kénh dan chinh (KDC,
—~KDC;) duoc ché tao theo tiét dién hinh thang, c6 kich thudc nhu nhau (Bang 1), dan dén cac
KTH dugc dién day khong ddng déu (Hinh 2). Téng thé tich nguyeén liéu nhua tiéu hao trén
HTKD la 26,305 cm’.
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KDN, KDN, KDC; KDN; KDN; KDC; |

Poan con 2

Doan con 1

Hinh 1. M6 hinh phén tich 8 KTH va HTKD  Hinh 2. Céc KTH dugc dién dAy khong déu

Bang 1. Kich thudéce kénh din cta b khudn cii

Két cAu Tiét dién hinh thang Tiét ‘diem
' Canh dai Canh ngén Chiéu cao Dt[r;r;n]
[mm] [mm] [mm]

KDN; 3,91 2,302 3,00 3,0
KDN, 3,91 2,302 3,00 3,0
KDNj 3,91 2,302 3,00 3,0
KDNj, 3,91 2,302 3,00 3,0
KDC, 5,213 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 ¢6n 2 D [mumn] 2,0 -8,7 2,0 -8,7
Cubng phun D [mm] 3,0 -5,0 3,0-50
Thé tich HTKD  [em’] 26,305

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

Toan bd HTKD dugc ché tao theo tiét dién hinh thang, do d6 dé thuén loi cho vige tinh
. toan, tjét dién hinh thang dugc qui dbi sang tiét tron twong duong (Bang 1). Ap dung qui trinh
thiét ké CAD/CAE ti uu duong kinh kénh din [2] (Hinh 3) cho HTKD véi 16 KTH ép san
phdm ndp but do Céng ty Thién Long dat hang nghién ciiu, cong viee thiét k& duoc thuc hién
nhu sau:
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Hinh 3. Qui trinh thiét ké CAD/CAE t5i uu dudmg kinh kénh dn [2]
3.1 Xdc 1dp mé hinh phén tich va chia lwéi
D¢ ddm bao tinh dong nhit v& mo hinh luéi cho tht ca cac KTH, viée chia luéi duge thuc
hién trén 1 m6 hinh san pham (Hinh 4) sau d6 sir dung cac chic nang ho trg dé sao chép mo
hinh Iuéi t6i céc vi tri twong g v6i cac KTH (Hinh 5).

Vi tri dit miéng phun

Hinh 4.M6 hinh mét KTH Hinh 5. M6 hinh 8 KTH

3.2 Xdc dinh dwdng kinh so b§ va mién gi6i han kich thwée dwdng kinh kénh din

Pé tinh toan dudmg kinh t6i wu cho kénh din, cin xac lap dudng kinh so bd — gia tri khoi
tao cling nhu mi€n gidi han cho gid tri dudng kinh. Pudng kinh s0' bd duge tinh trén co s& khoi
lugng san pham, chiéu dai dong chay [2]. Cén ¢l gia tri so bd, mién gio1 han gia tri duong kinh
tuong Umg dugc xac dinh (Bang 2).

3.3 Phin tich cin bing kénh din

Két qua duong kinh kénh din sau phén tich c4n bing dong (Hinh 6-7) duge qui déi tir tiét
dién tron sang hinh thang tuong dwong duge trinh bay trong Bang 2.
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Hinh 6 . M6 hinh 8 KTH sau cn bang Hinh 7. M6 hinh 16 KTH véi kénh dan hinh thang

Bing 2 . Duong kinh kénh din — qui ddi tiét dién tron sang hinh thang

Két céu Tiétdién tron |  Tiét dién hinh thang — kich thutc quy d6i
D) {mm] Canh dai [mm] | Canh ngén Chiéu cao
[mm] [mm]

KDN, _ 3,036 3,957 2,53 3,036
KDN, 3,049 3,974 2,34 3,049
KDNj3 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 cén 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  [em’] 14,0742 em®

4. DB NGHI SUA POI PUONG KINH CHO HTKD

Do dudng kinh kénh dan quy dbi sau tinh toan cé sb 1& nén kich thude dugc lam tron dé
thuén loi cho viéc gia cong nhu sau (Bang 3)

- Phan day doan con 1 va doan cén 2 tiép xuc véi ty (duong kinh 3,5mm) de gitt HTKD
trén khudn khi m¢ khudn. Do d6 dé nghi ting dudng kinh day doan con 1 va 2 dé bu lai dién
tich bi chiém boi ty gitt HTKD.

- Do bién dang kénh dan theo hinh thang ly thuyét (Hinh 8a) han ché abi voi viéc luu
chuyén nhua chay déo va viéc théo tich HTKD khi m¢ khuén, bién dang kénh dan duoc dé
nghi stta @61 theo hinh thang hiéu chinh véi géc lwon tron (Hinh 8b).
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Bing 3. Dudng kinh kénh dan — kich thuéc d& nghi sira ddi

Két cau Tiét dién tron Tiét dién hinh thang — kich thuéce 1am tron
D [mm] Canh dai [mm] | BankinhR | Chidu 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,4 2,614 3,5 1,0 2,7
KDC, 3,523 4,4 1,4 3,6
KDC, 4,112 54 1,0 4,1
Poancén 1 D [mm] 2,0-5,296 2,0-6,5
Doan con 2 D [mm] 2,0 - 4,546 2,0-6,0
Cuéng phun D [mm] 3,0-5,0 3,0-5,0

5. KET QUA THUC NGHIEM EP PHUN SAN PHAM TREN BO KHUON CAI TIEN

Tur két qua phan tich t5i wu, Cong ty Thién Long da tién hanh gia cong lai HTKD theo d&
nghi stra do1 dudng kinh kénh dan (Hinh 9). Thuc nghiém ép phun sdn phdm da duoc thuc hién
trén bo khuon cii va b khuon cai tién (Bang 4, Hinh 10).

Thye nghiém thir nhat (thuc nghiém 1) dugc thuc hién trén 2 khuén véi ciing ché do ép: ép
lwe 50 MPa; thoi gian phun 2,5 gidy; thoi gian chu ky 14,4 gidy. Két qua €p phun trén bd
khudn cai tién cho két qua tét, trong khi d6 mdt sé KTH trén bd khudn cit khong duoc dién
dﬁy.

Thuc nghiém thir hai (thuc nghiém 2) duge thuc hién trén khudn cii véi viéc ting ché do ép
phun. Sau nhiéu 14n ép thtr, cac KTH duoc dién dz\?ly véi ché do ép: ap luc 60 MPa; thoi gian
phun 2,7 gidy; thoi gian chu ky 14,6 giay.
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Bang 4.Ché do ép thu khudn

(gidy)

Thong s6 Khudn cai_tien Khuon ct Khudn cu
— Thuc nghi¢m — Thuc nghiém 1 — Thue nghiém 2
1
Ap luc (MPa) 50 50 60
Thoi gian phun (gidy) 2.5 2.5 25
Thoi gian chu ky 14,4 14,4 14,6

Két qua

Cac KTH ‘dugc
dién day déu

Mbt s6 KTH khong
duoc dién day

Cac KTH dugc dién
day nhung khong déu

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

Pé danh gia viéc cai tién kich thudc mit cit ngang cac KDN va KDC, sau khi tién hanh
thue nghiém ép san pham trén 2 bo khudn, nhom nghién ciru cling dé tién hanh phén tich ép

phun cho ca 2 bd khudn nay. M6 phong €p p

tuong thich.

hun véi ché d6 ép tuong ung cling cho két qua
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Véi chiéu dai dong chay khac nhau t6i cac KTH, nhung kich thuéce mit cét ngang cac KDN
va KDC cuia bg khuon cii dugc thiét ké dong nhét (tinh theo tiét dién tron, dudmg kinh KDN la
3 mm, KDC la 4 mm), do dé6 HTKD khéng dam bao can béng dong cho qua trinh ¢p phun —
céc KTH duoc dien ddy khong dong déu. Voi ché do ép st dung ¢ 2 lan thye nghiém véi bo
khuén cii, cac KTH & gan vi tr cubng phun duge dién ddy nhanh hon so véi cc KTH & xa vi
tri cubng phun.

O lan thue nghiém 1 - ap luc €p 50 MPa; thoi gian phun 2,5 gidy; thoi gian chu ky 14,4

gidy, 8 KTH & gén vl tri cudng phun trén bé khuén cii duoc dién ddy hoan toan, nhung 8

KTH & xa vi tri cudng phun chua dugc dién day. Cung véi ché do ép nay, toan bo cac KTH
trén bo khudn cai tién duoc dién day hoan toan.

V6i ché do ép thue nghiém 14n 2 trén b khudn cii - ap luc ép 60 MPa; thoi gian phun 2,7
gidy; thot gian chu ky 14,6 gidy, 8 KTH & xa vi tri cudng phun duge dién day hoan toan, nhung
trén két qua méd phong cho thdy 8 KTH gin vi tri cudng phun c6 do dén nén cao hon so voi cac
KTH & xa vi tri cuéng phun.,

Nhu vdy, vai bo khuén cai tién c6 HTKD can bing, ap luc ép 50 MPa; thoi gian phun 2,5
gidy; thoi gian chu ky 14,4 gidy du dé dién day tit ca cac KTH, cdc KTH dugc dién diy déng
déu. Déi voi bo khudn cii, do HTKD khong can bang, ché do ép nay khong du dé dién day 8
KTH & xa vi tri cubng phun ma cén ting ché do ép lén 60 MPa; théi gian phun 2,7 gidy; thoi
glan chu ky 14,6 gidy moi du dé dién day 8 KTH & xa vi trf cudng phun, tuy nhién 8 KTH &
gan vi tri cubng phun bi dén nén qua muc (overpacking).

6. KET LUAN

Trén co sé’két qua phan tich va thuc nghiém ép phun san phdm trén ca bd khuébn cii va
bd khudn cai tién voi HTKD duogc stra doi kich thu6c mat cdt ngang, c6 thé danh gia hiéu qua
ap dung phuong phép thiét ké CAD/CAE dbi véi b& khudn ép 16 san phdm nip but ctia Cong
ty Thién Long nhu sau:

- Két qua thiét ké CAD/CAE dam bio didu kién can bang dong cho 16 KTH trén b
khuén cai tién, dam bao chét luong ddng déu cho tAt ca cac san pham.

- Thiét ké 161 uru cho phép giam 46 % thé tich vat liéu nhuya tiéu hao trén HTKD

- Thoi gian chu ky va ép luc ép phun gidm, do d6 giam tiéu hao nguyén nhién liéu, tang
nang sut, 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 Jfor
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.

TAI LIEU THAM KHAO

[1]. Bryce D., Plastics Injection Molding: Mold Design and Construction Fundamentals,
Society of Mechanical Engineers, 1998.

r2]. Poan Thi Minh Trinh, Poan Lé Ngoc Phi Lén, Lé& Quang Binh, Phuong phdp thiét ké
CAD/CAE 160 wuu duong kinh kénh ddn nhwa cho khudn ép phun nhiéu khoang tao
hgnh bé tri khong cdn bang tu nhién, Tap chi Phat trién Khoa hoc & Cong nghg, tap 8,
sb 3/2005, trang 67-73.

[3]. Poan Ti}'; Minh Trinh va cac tic gia, Bdo cdo Trién khai Bé"tc‘zi NCKH-CN, 2001‘#-
2005, Ung dung cong nghé CAD/CAE/CAM xdc dinh thong s6 miéng phun, ving don
nén khi — kich thudc kénh dan nhwa — hé théng gidi nhiét hop Iy cho khudn ép phun
nhua, S6 Khoa hoc - Cong nghé TP.HCM, 1/2006.

[4]. Poan L& Ngoc Phi Lén, Nghién citu gidi quyét vén dé can bdng dong chay trong khudén
ép phun nhiéu san phdm, Luan vin thac si, Trudng Dai hoc Bach If;hoa, PHQG-HCM,
12/2003 (Ndi dung ludn véin thudc 1;)6 tai NCKH-CN, 20Q3—2004, Ung dung cong nghé
CﬁD/CAE/CAM’xéc dinh théng s0 miéng phun, ving dén nén khi — kich thudc kénh
dAn nhua — hé thong giai nhiét hop Iy cho khudn ép phun nhya do S& Khoa hoc - Cong
nghé TP.HCM quan ly).

[5]. Poan Thi Minh Trinh va céc tac gia, Bdo cdo nghiém thu Dé"tc‘zi NCKH-CN, 2003-
2004, Ung dung cong nghé QAD/CAE/CAM xdc dinh thong so miéng phun, vitng don -
nén khi — kich thudc kénh ddn nhua — hé thong gidi nhiét hop Iy cho khuon ép phun
nhuwa, S& Khoa hoc - Cong nghé TP.HCM, 8/2004.

[6]. Dym J., Injection Molds And Molding, A Practical Manual, Chapman & Hall, 2000.

[7]. Malloy R., Plastic Part Design For Injection Molding, Hanser, 1994.

Trang 36





