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Tab.1 Arrangement table of process parameter level

IK - A/ C B/ C C/MPa D/s E/s F/s G/mm
1 45 250 15 4.2 11 37 2X1
2 55 260 20 5 12 38 2X2
3 65 270 25 6.2 13 39 3X2
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Tab. 2 Table of analysis result and ratio of signal to noise

Fe A B C D E F G 7/ % rex
1 1 1 1 1 1 1 1 6.240 1 —15.903 8
2 1 2 2 2 2 2 2 5.703 5 —15.122 8
3 1 3 3 3 3 3 3 5.356 4 —14.577 5
4 2 1 1 2 2 3 3 5.850 0 —15.343 1
5 2 2 2 3 3 1 1 5.737 2 —15.174 0
6 2 3 3 1 1 2 2 5.722 4 —15.151 6
7 3 1 2 1 3 2 3 5.685 3 —15.095 1
8 3 2 3 2 1 3 1 5.577 0 —14.928 0
9 3 3 1 3 2 1 2 6.029 4 —15.605 5
10 1 1 3 3 2 2 1 5.288 0 —14.465 8
11 1 2 1 1 3 3 2 6.200 7 —15.848 8
12 1 3 2 2 1 1 3 5.803 2 —15.273 4
13 2 1 2 3 1 3 2 5.421 2 —14.681 9
14 2 2 3 1 2 1 3 5.525 1 —14.846 8
15 2 3 1 2 3 2 1 6.361 4 —16.071 1
16 3 1 3 2 3 1 2 5.266 5 —14.430 4
17 3 2 1 3 1 2 3 5.812 1 —15.286 7
18 3 3 2 1 2 3 1 6.199 5 —15.847 1
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Tab. 3 Table of the value of model’s signal to noise

7K - A B C D E F G
1 —15.198 7  —14.9867  —15.6765  —15.4489  —15.2042  —15.2057  —15.398 3
2 —15.2114  —15.2012  —15.1991  —15.1948  —15.2052  —15.1989  —15.140 2
3 —15.198 8  —15.4210  —14.7334  —14.9652  —15.1995  —15.2044  —15.070 4
W 2 0.012 7 0.434 3 0.943 1 0.483 7 0.005 7 0.006 8 0.327 9
HeE 5 3 1 2 7 6 4

(1) AR 22 19 R/ AT B A HE 4% 20 2 BO0) 1 24 AR BRI g 48 1) 52 o JHG el DR 31/ B9 LI« O s
D3 L FEEE ] A VR IR B 8 R B L TRL BE ¥8 A0 A [) R PR F B (). e fR R R g L A R ] 0 AR
JEFNGE RS (952 i 45 R 3 A TR 3R A S e AR/ o DR 7 R T A o s R AR R R ) B s
V) A A L B e 11 R F 22 181 B 22 HAE

(2) HZEN L ESHBOKTY L R TS G BRI E R 45 C UG 250 C ff
FE H J1k 25 MPa JE B[R] Hy 6.2 s A R B ] g 13 s W Z0FA] Sy 38 s FIEE R ) (55 X)) 2 3 mm X
2 mm. 7E M T 40T RS 1 SR B 45 R o8 5. 061 6% . 5 C oS B SE A L 3% T2 & s ny
P SRR M 4 3 S /.
2.3 LRAHW

FIFA AR 5243 A1 5 AT LIRS ff b 23 87 AS 18] 174 2 98 T 25 S 5000 AR 3K H B3 R ) A BRI &4 T 2 s 1) 52 il T
G3 N E L6 R RS

(D A F 7870 2% 0. HitHE N

J=22
2

lo‘e — Ottt ~ OF-

JDW =nXr—1,

D —nXrXy,

(ve — )%,

(2) AW D. Hit5 0y

D =L—1,
IDQ = D — Ds.
(3) I 5 A 2 0. Fit 5N
e

(4) #hiZE S22 o' Hat sl
G/F — OF 7(;}7(;("

(5) T BTk 1 23 EE e IS0

/
or = 25 X 100%.

O'tot

(6) 78 A H (Re) . A8 SRR K, 7m i 7 X o 14 TR A R B3R /R 1R 25 % ¢ 12 i A /. 3L
W)

OF
RF - =

Oc
FIL o X RFA n HLR B IA r DL SRR L K Gy NP E8G v IR A
TAEKF ke W HYBOVAE s TR Fae 23328 5 FHR 2% 5000 =4. 297 5.D = 17.
AR LA B S 2B S SR N 4 B, 3R 4 AT AR TR T SRS I T L 4R I RE 0 e 1
RS A AR RS 40 B SR 20 L SRR 9900, dly e mT L L3 4 A4 BRI 3R 0S 9 7 1 R B 445 5 i K.
X R A B T T g RE A k2 S8 P DR v S 4 194 B S I (] -5 B0 70 S 3 O 2% T S5 o 3R ) PR R



el VERESC, A5 AR BRI R OL 2 18 Bl 4 72 TV i B (B 2> B 133

S SR DRI B0 T T B 43 TR 1 PR A MR 25 5 5 e T RS B /N DG R 6 B AP 14 B I 0 R 9B 1 R S
o R
T4 BRI HTR

Tab. 4 Analysis table of variance data

BH A B C D E F G B%
c 0.000 640 1 0.565 9 2.668 4 0.702 5 0.000 111 2 0.000 156 4 0.358 0 0.001 792
D 2 2 2 2 2 2 2 3
- 0.000 320 1 0.283 0 1.334 2 0.351 3 0.000 055 6 0.000 078 2 0.179 0 0.000 597 3
Ry 0.5359  473.798 8 2233.718 4 588.146 7  0.093 09 0.1309  299.6819 1
6 0.0006399 0.5657 2.667 6 0.7023  0.000 111 17 0.000 156 35  0.357 9 1

o/ % 0.014 89 13.163 5 62.073 3 16.342 1 0.002 587 0.003 638 8.328 1 0.0718 85
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Tab.5 Analysis result of simulation
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Tab. 6 Direct analysis table

IK A B AXB C AXC BXC D AXD BXD CXD

1 5.9178 6.1492 5.9860 6.0697 5.9846 5.9863 6.0553 5.9694 5.9698 5.9697

2 6.0381 5.8067 5.9699 5.8862 5.9713 5.9696 5.9006 5.9865 5.9861 5.9862
2= 0.1203 0.3425 0.0161 0.1835 0.0133 0.0167 0.1547 0.0171 0.0163 0.016 5
e 4 1 9 2 10 6 3 5 8 7

4 LZEFRIF

45 Moldflow P I T S2H0 26 £ 1 P TF 0SS YR, 1560 B0 i Dl 2 HE 5 36 9 437
ORI T2 2807 5. EXE B PMMA B0 T 290+ (5 FE R Jy L BCASRE ] i P i B 0 11 R
T 0 0 784 P B 8 S Bl 5 LB O T B G » 90 5L 0 E 4% P B 1 017 300
BIREMRAR /. BEAb 168 0 2 A P L 30 B0 T B B 5 5. 061 64,

S E 3k

(1] ERE. . £4. 5% F8 R TS H00 b SRl 22 gm & LS8R &aFMee% 5T
F£,2004,20(3):173.
(2] BUgkmn . £ BN, T8 808 il v U s o B i BB L) 1. AL LR 2440, 2002, 38(9) 1 145.
[3] MONTGOMERY DOUGLAS C. Design and analysis of experiments[ M]. New York:John Wiley &. Sons,1997.
(4] HFESC, B E. SC8 it 5 Ko A BEM L b0, R 50 Tl RAt . 2002 221-222.
Numerical Simulation of Shrinkage Deformation for
Aspherical Plastic Optical Lens
XU Jian-wen LIU Bin
(College of Mechanical Engineering and Automation, Huaqgiao University, Quanzhou 362021, China)
Abstract;: Using Taguchi method of experimental design, shrinkage deformation of injection product under different

compages of process parameters is simulated and analyzed to study degrees of different process parameters’ effects on av-
erage volumetric shrinkage of aspherical plastic optical lens. It can be concluded from analysis results that, effects of
packing pressure, injection time, melt temperature and gate sizes on average volumetric shrinkage of products are promi-
nent, the effect degree of which decreases in turn. And the results of orthogonal experiment have shown that, optimum
process parameters are; mold temperature is 45 C, melt temperature is 250 C, packing pressure is 25 MPa, filling time
is 6.2 s, packing time is 13 s, cooling time is 38 s and sizes of gate (width and depth) are 3 mm X2 mm. In the end,
packing pressure, injection time, melt temperature and gate sizes are selected to conduct orthogonal experiments consider-
ing interaction, results have shown that interaction effects between these four process parameters on average volumetric
shrinkage of aspherical plastic optical lens are smaller.

Keywords: aspherical plastic optical lens; Taguchi experiment; process parameter; average volumetric shrinkage
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