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Injection Mold Design of Fan Cover and Optimization of FormingProcess Based on CAD /CAE
Zhao Ertuan, Tian Yujing, Xu Kuan, Zhai Xiaoging, Qiu Xueging
(Shandong University of Technology, School of Mechanical Engineering, Zibo 255049, China)

Abstract : The structural characteristics of the fan cover plastic parts were analyzed. The 'optimal scheme was determined by
the simulating of pouring position and cooling system-with the help of Moldflow software. The formwork was completed by the UG-
Moldwizard module. The orthogonal experiments were determined according.to the influence degree of molding process parameters
on plastic molding. The optimum technological parameters were obtained as follows : melt temperature 270°C., molding time 32 s,
holding pressure 95%, mold temperature 110°C, with the help of Moldflow software. The result indicate that the CAD / CAE tech-
nology is helpful to shorten the production cycle, improve the success rate one-time molds test, and save the production cost, obvi-

ously. It provides a guidance of theory‘and a technical support for computer aided design of injection mold.

Keywords : injection mold design-; Moldflow ; CAD / CAE ; fan cover

Bifi 5 At 25 1 % R SRR il B4 R FH e R e
12, BRI BRI i AN S Rl AT 2% 15 5
frRE EL AR 7 =S T BB ek i G A B
frolr % R sk W, FIFH CAD / CAE 5 WL BY
FARBEMS A RO A P e B3 Wi hn T ki
PR R, W R PR A B Y, CAD/
CAE HARIETEWIAE S Al . —4E1k B e fb A 4%
X A~ Bk e, fE B B g i e g
FHP B SR O S, anZ2 s fh /Mt = TR 45
(RS, X T SRk ™ i 08 o o SRt R iy, ™
FMETCIR JEHELR LR ™ R S 1 i R

& XWELBEE T M AL B R AR R B
JCATHTHR B LA, T LME B T CAE BLi /3 bk i
Moldflow il CAD #EH B4 UG, Ak B i i
P2 i B 25, 75 2 SN A B AR LA R = ]
TR R 4 /IS L 5 1 A B ol s SR 48 DA 1
LR it LA B o AN o T 3R RE AR AR B 2B
# L UG-Mold wizard £ F1 Moldflow 4k {4 A4 Bl ,
AL SR A T DA S T A S50, i 7 XA A
LR i AR o U 2ed I B B L R
JHHESH, A RES AT G R A = 2, i T
R i 0 Jo i LA R PRI

ELWE: IWA% ASREE S FIH (ZR2017MEEO038 ), 11 4 H T K- H i 4R T #4241k 50T H  (4085/1180010903)
WWES & IA, JRm, EENFERE R S5HlEMF5E E-mail : etzhao@sdut.edu.cn

%5 H #5: 2018-08-08

SIAME Bk, HES, 798,55 . FET CAD / CAE KWL IR BT b T2 AL [3]. TAR#RH ] , 2018, 46(10):81-85.
Zhao Ertuan, Tian Yujing, Xu Kuan, et al. Injection mold design of fan cover and optimization of forming process based on CAD / CAE[J].

Engineering Plastics Application,2018,46(10):81-85.


杨超


82 AR

2018 4%, 45 46 4,55 10 11

1 RHLELEHDHT

B 1A RMLEE =i K 58 SRR R
439 165.87,84,70 mm. £E UG Hriii75 i il {4
JER 2 mm, BEJRLEGEI AT 25 A de/ NVEEJRJFE U] ©,
1+ 0.526 kg, A FH N 0.067 mm®, SR FH I 28
T2, BB R SRR — W iR . — 1 (PET)+30% GF,
Wi %0 1%, F A ROTREBE R 6 94, J8 T — ik
FEZOR A TERE PRI TR RA S S, %
TR IR DU £ Y5 (R FL , AT 2% FL , P45 —
A7 L, PR AS s ik 2 XL, SRR 5 1 BB KAL
SRR I M, R R AR S HERU &, SRS
G IZ IR AN R SRR B, B JEIR
B, NI TC TR B oR o S5 bR R B F A
ML Sl XS-ZY-250, 4t 1524 1800 kN,

P RBLE = S
2 XHE CAE orif
2.1 MA&E R4

1% Fl CAE B 1 5 4 Moldflow 98 2 ik 47 45
LT, B S B AT A% 11 R DA Kl 4 1 S5
B 5 22 A TR PR . G SR R DT C BE /)N
T 50%, W) T B2 BT R, A DA T B
o BT, B SR K 5] 90% LA [ ) 9 4% DT g J3
U FEM PSR ERE N 2 mm, S HEST,
HPCHC Sk F] 92.8%, A T M 1B . Kl 2
AT BRIG RS 30 23 ) A S5 UL 4 R
92.85%, i L ELR , 0] F T R — 2Bl o P

2 ATBRIE Rl
2.2 RiEEERH
& 3 i shBH F7 B 8 10 DT M (AR L 455 SR [
R TR XSRS BH 7 fe/INA K Bé 1 DR Be P B 4 1Y)
4 DX 8K, 3058 11 A7 B T P R TR X

eIl PAREZN

Y MEUMETRES Faas

Wb 146 7R #=1.000 1 HE=1.000

(@) (b)
a—im shBH 7 5 b—P8 LT UL
13 FEEhBL A i LRSS

B 4 RIUFASEGEENE T A% HE1-1
(A58 150 B TE A 1 it EMJ‘?F”E&TETE K H
TEMGE 15 5 %8 1-2 058 U B A 2 — A B i 1
R 73780 T 55 — A B Bh i, SR B R85 O &6
1-3 B DAL B RS AN ab i, JF B v s H
D78, R = AR P s () s 8 115 7 5 1-4
(e C B ARSI, R AR B DE .

5595
5 84

a— % 1-1; b—ﬁ%? 1-25c—H%E 1-3; d—ﬁ?’;fé 1-4
B4 BB m R %
XTPURD T E AT TS + B 50 + PRIE + Sl A
AT, I RIE R T 280 — , B8 T 20 B 4 R i
T WA 280°C , BRI 110°C, FFARAT[H] 5
s 4. 1 AR R UBE GRS T
F1 EOMHEFR

Sy TEGT UIHR OB O AR R
/s Ji/MPa_ Ji/kN Ho  HIR  JHERE

1-1 1.0812 76.7003 8304275 54 3K /10K 27/33
1-2 11146 75.4204 869.2443 34 2K /8% 27/33
1-3 1.0359 824883 1050.638 84 4K /9% 28/3.1
1-4 11201 80.3337 880.0231 60 21 /104 26/3.1

H12e L AT LUE H, 5% 1-2 72 A ORI 3
IR T L B R B T ST f /ML, V/
P YN SN DX TR AL ZOR Wi A, B
SRUGFI AR 1.1146 s, H Al X A R
I 0] 45 T 22 B A, al RUEAS VR 5 i a] | b4



杨超


MK, 58 T CAD / CAE RYKWLEL BB 2 T 24k 83

FE 7 e KRB A5 SAH R Ak /N B e B O 46
1-2 BB, LR B ] LA A 4 B T AR5
— BRI, I HR R AN
2.3 A ERGkF

KI5 RMETHREI2MAHEEME. T
2-1 J EE X oA J5 % 2-2 N5 % 2-1 R
KB EsE 90 B EE N Y M0 AR; T 2-3 N
MTE 5341, 2R H 7 R BB B H RO A i

(a) (b) (c)
a—JTHE 2-1 ;b—FF 22 s c—FF 2-3
K5 RHRGE IS
2 N HKE 1) =7 52 A IR AR AU 45
S, B = RPN ] B 2RO, R B A
BECRAHZEANTC, T EL A S5 #4258
B ELA DU , Sy 1 LS R v 5 £
GEARRETW AN RMNT S 2-2; i3 2.3 1%
AR e A, 5 TR FKGE a5 30 2R 19 47
B BUA R A R I R PO AN BRI
FE, ZIEBMAPIS RS RGEARERET W,

= e
=

PN WA ON 00 ©O

IS DI
7777777777777

v
O

R HIKIE R B SR BB A B, 286 Pk
FE 2-1 Fian i HaE A X FiE A A, 28
TR BT R 6 iR R 12/ TR
2-1 MRIERG S H RS,

F2 RAKEMBEAR
YiE  mRBIE Ao AR
J1/MPa J3 /KN Bt R
75.4204 869.2443 34 2K /8%
75.4144 8775596 38 2K /8%
74.82013 896.2551 48 2K /8%

e ining
JR [E /s
2-1 1.1146
2-2 1.1146
2-3  1.0145

A
T i
27/33
27/33
27/33

e AR

3 EZRAR

SRR SRR AR 20 IE B % FH bR AR LA
B B AL & mEE "™ UG-Mold wizard 24t X
FESBRS TE Lol A Tt A 3R — ¢
RO TT 5 SR ] PR A TR e B DETE R G
ARGV, AR ECER G, 3 B LR AL
P4 T AR A 1 7 o0 LB L A F e L I

20 o 2122 23
30\\ 16|
| 25
29 |
By 27 ! 24
28\T
27 F
& !
26 |
|
|

1—BISIR A s 22— 3—fEdR; 4—HRH M E i
S—EANiF; 6—F IS TN 8—TIARL
JENL 9—HE; 10— 11— BRREEN; 12—
B; 13, 14, 20, 26— MIRET; 15—REF4E;
16—V 17— 18— ™AL, 19— FERI SRR ;
21—HEHE; 22—l 23— KM 24—l
25—TikF; 27— AR s 28—FIkHT

20— GBI, 30—IKIE; 30—HR L

{7 BRI


杨超


84 TR

2018 4F, 2 46 45,5 10 #

4 RETZSHMAK

I KL T34 2 i BESE 2204, DR ke P 3ReA 4
/NSRRI ST 1 2R VAN R AR TE I R Al 8
NS
05685 |
05680 |-
05675 |-
05670 |-
05665 |-
05660 |-
05655

/D\D
o

—

FHASE A/ mm

% 8 0 @ ¥
AL E] / s
@

0.575 -

0.570 -
0.565 +
0.560 -
0.555 -

0.550 - //

0.545 -

A/ mm

270 275 280 285 290
SRR / C
(b)

05585 - A
£ 05580 [ o

~

i 05575 -
Q

2 05570 +
=

2 05565 -

0.5560 - L L L I

{RIEET] / MPa
()

\

0.5695
£ 05600 |
g
05685
2 05680 |
7
= 05675 |-
B 05670 |
0.5665

\D\D

95 100 105 110 115 120

LR / C

(d)
a— AR fA] 5 IR s c— (R T 5 d—REELIEL
Fl8 T LN SEE R

P&l 8 At &t SR o0 i) Ay TR R ) AR
JE ) BELRE SR R, HE 8 nI 34k
/NS TR ) T 22508 SRR : 270°C; BT
AUHE] . 34 s 5 PR T 85% 5 B 120°C

PRI B R B DR T ) | R [R] 455
TR A B R 2 5 22, i AR S 2 it
At AR R i TE AR B ARE A
FA R IRIEAZ RN, 4 R 6 KFIEAZER, B
Los(5°), BEHH I IEAZ IR R R BRI 3.
®3 EXHEHEZREAKFE

BE

AV SRR © BRI/ C IR /% R /s
1 270 95 80 26
2 275 100 85 28
3 280 105 90 30
4 285 110 95 32
5 290 120 100 34

() AR AT L2 ) 0 3 S5 P 1] S o7 A T
B DR HEAT PR, A5 3 4% 52 MR R R A B NS

FIEXT R R T A28, Wk 4
R4 RETIESH

. - SRR IR LR PRI %iAliny

e s T T T
S S T 1) 290 30 95 95
/NSO Ak 290 28 80 95
T/ NV 290 26 80 110
Fe/ A HIE ] 270 26 95 120
fre/ N AR T 270 34 85 120

TR R R A T R ST g 2 ik
B M PPN PR 28 3845 S /MBI B3R, QAR A2 d5e /)N
PR S 56 B0 A L, AR I A3 B R T2
4 PR I NI AR TE T 2S00 N 1 B L
5 v R AR AR R A B P i dRe /ML X
SEH T R T AR TR BARR WA, 25
B DA R M R 2R g 4 R T 2B 8, 25 O
TR LG, G AR T 2 SEON G RIR
& 270°C, AU A] 32 s, 44 K 7 95%, 15 HLilR
110°C. &A= SC ik iz T 2 S50 A3
5 it

(L) FRIE XML EE 38 4 () 225 Ky 45 051, 97 FE Moldflow
BAEIRE T DRTEAL B R 5 — A BBl , v 2K
TR EE X 406 . il UG-Mold wizard #&
PEFT T AR A T AR g — 5 G s %) 0 ks o3
RIGER . FIFHIEASIRES , Ak T KUBLEE 1 98 f
TS T A28 A r= S BUE W %R EL 25 4
BB WA PR

(2) B THLH 2 Hr 5F Moldflow fE S S B A=
FERCRINA TR T, A 8T AR, 52 i e 5 Sk
FHES A, 0T o SRR o, 240 J8 ™ ol ) 2 ™ o T At
T ISR A A SR,


杨超


BXIMIHT, 58 JT CAD / CAE RYKWLEL BB 12 T 24k

85

[

[2

B3

(4]

(5]

[6]

(7]

8l

S & 3k
W75 4, M . 3T CAD/CAE /CAM Ry 2 HIL L AL 149
T[], TREERH T, 2015, 43(3):370-372.
Pan Xiushi, Lin Guixia. Design of injection mold for motor hood
of cleaner based on CAD / CAD / CAM[J]. Engineering Plastics
Application, 2015,43(3):370-372.
ZEERE, AR B CAD / CAE / CAM (12 JEE 4 S ke #5 [3].
FLEL T Al , 2005(7):9-12.
Li Dequn, Xiao Xiangzhi. Developmment and trend of die CAD /
CAE /CAM [J]. Die & Mould Industry,2005(7):9-12.
RSO, XN, 5k 2% . FREBLE CAD / CAM HARAYBLR Bk
JEREFIIIT [J]. BEHAOR, 2007(1):55-58.
Wang Wenhu, Liu Xiaohui, Zhang Jun. Research on the present
situation and development trend of CAD / CAM technology in
China[J]. Die Technology, 2007(1):55-58.
W .Moldflow #5551 i FH 52441 [D]. Jbat
2005:2-6.

THHEIE AL,

Wang Gang. Application example of Moldflow die analysis[D]. Bei
jing: Tsinghua University Press,2005:2-6.

BARZ RN TR (CAE) MELTE R [I]. TR L B
BT 5l , 2000(6):3-7.

Cui Junzhi. The present and future of computer aided engineering
(CAE)[J]. Computer Aided Design and Manufacture,, 2000(6):3-7.
TR A, R A | T MR s BE IR AR 02U (9], SRR SRR
FH,2005,33(9):52-54.

Zhang Huimin, Jiao Dongmei. Discussion on. calculation formula
for cavity thickness of injection mold[J]. Engineering Plastics
Application,2005,33(9):52-54.

Marr R, Gamse T. Use of supercritical fluids for different processes
including new developments—a review[J]. Chemical Engineering &
Processing: Process Intensification, 2000, 39(1):19-28.
T e, RS . AR B X4 Moldflow 3445
WF5T [3]. HLR 5% , 2005(11):185-186.

Han Yangfei, Yang Dingguo, Lu Jianjun. Research on the influence

S AL

[]

[10]

[11]

[12]

[13]

[14]

of grid quality on Moldflow analysis results[J]. Machine Tools And
Hydraulics,2005(11):185-186.
29252, R X Moldflow FRP7EIE SRR CAE sz I [J].
TRYEARLNFH , 2009, 37(9):80-82.
Li Wenwen, Lu Jun, Liu Yang. Application of Moldflow software
in injection mold CAE[J]. Engineering Plastics Application, 2009,
37(9):80-82.
PRAESE  BRME, 10 R, 55 L BE T CAE WY1 i AL i i B ki
T2 ). R Tk, 2013, 41(5):57-58.
Tan JianHao, Chen Yan, Xiang Heping, et al. Design of injection
mold and optimization of forming process based on CAE[J]. China
Plastics Industry,2013,41(5):57-58.
BT, B A, Sk I L 2T CAD/ CAE BV A 41T AR
YRR T [J]. WRHRHE , 2011,39(4):91-94.
Zhao Mingjuan, Zhao Zhilong, Zhang Shangbing. Design of
injection mold for automobile door interior trim panel based on
CAD / CAE[J]. PlasticsScience and Technology, 2011,39(4):91—
94.
ZEREARETAR IR DI T UG AL S ) SRS S
& [J]. TRESERH ], 2010, 38(8):70-73.
Li Juny Zhang Miaogen, Chen Zhiping. Development of
plastic mold base library based on UG mold design module[J].
Engineering Plastics Application, 2010, 38(8):70-73.
RAFWE KB BT IEAS I VRN AR T 9B T A SRR AL
7% [J]. #%}, 2009, 38(1):5-8.
Wu Mengling, Zhang Long. Research on optimization of injection
molding process parameters of automobile front cover plate based
on orthogonal method[J]. Plastics, 2009, 38(1):5-8.
AR, SRR AT L T IEASSE bk TS 1.2 2 H sl fb
Wit [3]. WL Lol K2E2 4z, 2007, 35(3):308-312.
Pan Baisong, Gong Huiling, Liu Hong. Multi-objective
optimization design of injection molding process based on
orthogonal experimental method[J]. Journal of Zhejiang University

of Technology, 2007, 35(3):308-312.

(EEE TR

[10]

[11]

ssing and Applications, 2017,29(6):50-53.

HORER, T TR O R SIS RS U L2 S8
[31. BARIEAL I T3 , 2013, 25(3):48-51.

Cao Jiangdong, Ding Jianbao. Optimization of injection process
parameters based on grey theory[J]. Modern Plastics Processing
and Applications,2013,25(3):48-51.

SRR, 328 R, B0 R LR T OE 28 B R €8 56 I B R
Ao A A B e O b [0 TR 5F K 22 i B SR B2 i, 2017,
45(11):1 694-1 700.

[12]

Wu Lijun , Yuan Zhicheng , Yuan Zhaokuo. Optimization on the
structure of plate economizer based on orthogonal design and grey
relational theory[J]. Journal of Tongji University: Natural Science,
2017,45(11):1 6941 700.

TRe, E AU, R, S BT IR IR Y A R R G £ SRR
W [3]. JEATT A R0, 2017, 43(9):1 832-1 840.
Zhang Tao, Wang Jinbo, Zhang Tao, et al. Multi-fault fuzzy
diagnosis for complicated system based on grey theory[J]. Journal

of Beijing University of Aeronautics and Astronautics, 2017,

43(9):1 8321 840.


杨超




