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Application of regression analysis on warped forecast of plastic
parts by using matlab

JIA Xiaurlg—wu1 , YE Huan—yue2 , XU Bing—bing3 , WANG Yun', HU Shu—gen3
(1. Department of Mechanical and Electronic Engineering, Zhejiang Institute of Communications, Hangzhou 311112,
China; 2. Department of Automotive Engineering, Zhejiang Traffic Technician Institute, Jinhua 321015, China;

3. College of Mechanical and Energy Engineering, Zhejiang University, Hangzhou 310027, China)

Abstract; Taking rear view mirror for example, we set the warpage of the plastic as the goal of the
optimization and the injection temperatrure, mold surface temperature, injecting time, filling pressure,
cooling time as experiment genes. Based on the data from numerical simulation, we build mathematic mod-
el of injection moulding by regression analysis and compare the effects of the two modles. The results
showed that the protective model is effective and the optmization of plastic molding process is realized.
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Table 1 Compound parameter factor and level

 UESRRE BULEIE VERIR BRI %A

7

T,/°C T,/°C t/s t,/s t3/s
1 200 40 0.5 4 20
2 210 45 1.0 7 30
3 220 50 1.5 10 40
4 230 55 2.0 13 50
5 240 60 2.5 16 60
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2.1.1 —&SawmBEad wAE 1 s
(AP ) B T— R 2 TT LA 20T, 7 Matlab
B IEFER] [ b, bint,r,rint , stats ] =regress(y,x)
S HAR R R B b =[0.016 0 0.015 7
-0.0209 -0.0237 0.0023];
KRB B X
bint=[0.014 0 0.018 1;0.007 7 0.0236; —
0.107 2 0.065 4; —0.036 7 —0.010 6;
-0.0019 0.0066];
PR R 2 r=[0.541 5 0.301 2
0.1865 0.1521 0.0778 0.1711 0.1717
0.2197 0.1455 0.0349 0.2013 0.1421

-0.1063 -0.1572 -0.0942 -0.1097 -
0.1200 -0.1226 -0.1200 -0.0962 -O.
1698 -0.1744 -0.0946 -0.2496 -0.

4153 0.3314 0.3824 0.3642 0.1308
0.0082 0.3578 0.1094 0.0028 0.0747
0.0851 0.1167 0.0623 -0.0000 0.1215

~0.1398 0.0136 -0.0486 -0.0459
~0.2016 -0.2740 -0.1931 -0.2410 -
0.2954 -0.3167 -0.170 6] ;7 W, & 5% 2510
ﬁ/J\;

Stats 1] 5t FE 73 51 R AH G REF- 7 F (A
BEVERER p, HIERECEIIE R =20.771 7 B3
PEHESR p =0.000 0,/F 0. 05, BIE A Z AR AN
W= 20— AR R BN, FIE
HREA RS, EeamE R ES R A

y=0.016 Ox; +0.015 7x, —0.020 9x; —
0.023 7x, +0.002 3x;

M IT RS 2 oh [ 3. 768 7
3.7887 3.7849 3.8049 3.8249 3.8214
3.8413 3.7463 4.1455 4.2176 3.7828
4.1819 4.2019 4.2504 4.1553 4.238 3
4.1196 4.1917 4.2117 4.6109 4.176 0
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beta = [3.414 424 249 084 247 0.003 933 0.
004 684 —0.053 88 —0.029 011 721 611 722
0.000 1487 ;
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y = 3. 414 424 249 084 247 + 0. 003 933y, +
0.004 684x, —0.053 88x; —0.029 011 721 611 722, +0.
000 14845
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Coefficients with Error Bars Coeff. t-stat p-val

X1 . 0.003933  5.6558  0.0000

- 0.004684 3.3679  0.0016

—_— -0.05388 -3.8741  0.0003

x4 - -0.0290117 -13.7865  0.0000

-008 -006 004 -002 0

Intercept = 3.42034
RMSE = 00695396

R-square = 0.846628 F=621012
AdjR-sq = 0829587 p=0
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4.184 4.20 4.10 4.20 4.08 4.12 4.04
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3.87 4.24 4.15 4.04 4.26 4.17 4.06
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4.14 4.05 4.427; T LIFE HBERRA R 5 555
(4 IRl 5 R BAT B/ N 5 22, 3F HL AR SN BN,
J A BB BGE A
2.2 EAFBHEEEKRIE

O3 2254 T [RUE S RE A TR U0 A4 T 22 4%
g, Hh F=28.077 7 R THIGHE, H P =
0.000 <0.05, FrLAIA 7 B AU R4, 2tk [ml A 488
RUE B ARBEA R AR AU A



5310 BRI, 45 : JE T Matlab (19 81U 3B 75 15 228 50300 v 59 12 11 275
2.3 ERASYNEZMERE e
DU 24t 0 S SR 2. 4

IEES o IAOIV AR =k 9 N T NIV S €453 )
FH, L PAEFE/NT 0.05, LA 95% By &5 BE A T
PR BRI A SR R) PR A R A S 3 I
2.4 BRESDW

B 2 BV R O 5 T A 2, AT LA S 5 7 [l
VA A 3 4 T A 15 S P WL A1 A s 22 R, 2
WIS Wi R A B THZ —, DO
WME T 5 AR B 55 22 S P\ A A T A5 31 11 e
RIS sk 22 IR B Matlab reoplot (-, rint ) [0 H} s
FEEk 22N 4 R,

Rl 5 22 B R AR 22 10 95% ‘& A5 X [a], T
DIEBIHAA 2 SR 2 th 4R g il 4 | i Hoth
48 FHEAT, LI (ZEARES 1 SRR 25 AR 2 A&
2RI R e, 3o, 5225010 LLERERL |
B, R BORFRIIR , R 2B AA RIS

3 EEASHERBERE
i3 [ YA B A S SOE T 2R i &2 2 [ )

0O

eEHE K RAQM® € 08 0O
Residual Case Order Plot

Residuals

5 10 15 20 25 30 35 40 45 50
Case Number

B4 mpsk2E
Fig.4 The Map of rcoplot

(B 2R A Fie ¢ A2 FH R AN [R] T 25 2%
PRI RN, BE BT T 5 AR
AR IR A | iz A B R AR X [ A T A7
K, k2,

R2 (ARG G A R

Table 2 The experimental result of regression analysis
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1 205 42.5 0.75 5.5 25 4.204 4.223 5 4.6
2 215 52.5 2.25 5.5 35 4.210 4.230 3 4.8
3 225 47.5 2.25 11.5 25 4. 006 4.070 7 16.2
4 225 57.5 1.25 5.5 45 4.377 4.348 4 6.5
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