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Optimization of injection process parameters for motorcycle deflector decorative cover
ZHAO Hongxia'*, WEI Dongpo'**
(1. School of Chemical Engineering, Shandong Huayu University of Technology , Dezhou 253000, China;
2. Shandong Province Higher Education Intelligent Manufacturing Engineering Characteristic Laboratory , Dezhou 253000, China)

Abstract : The motorcycle deflector decorative cover was taken as the research object. In order to obtain the best injection
molding process parameters, the optimal gate location and structural parameters, combined with the characteristics of the molded
parts and the actual processing requirements, the warping deformation was taken as measurement indicators to analyze the injecting
process. The injection system scheme was determined through gate matching analysis, and two sets of tests were designed based on
taguchi experiment: the first group was to select L, (4%) scheme with melt temperature, mold temperature,, packing pressure and
injection time as the influence factors, determine the level range of each factor through the molding process window analysis, and
obtain the significant order of influence of each process parameter on warping deformation and the optimal combination of process
parameters by range analysis. On the basis of the first scheme, the second group optimized the diameter of the two point gates on the
part and the position of the second point gate, designed an L,, (4°) experiment to obtain the gate structure combination with the
minimum warping deformation. The warping deformation optimized by the first taguchi experiment was 0.4891 mm, which was
reduced by 2.26% compared with the minimum value of the test. The warping deformation obtained by the second group was only
0.435 8 mm, which was reduced by 10.9% compared with the initial scheme, indicating that improving the location and structure of
the point gate could effectively improve the warping deformation. After the actual production verification, the parts had good surface
quality and dimensional accuracy, and met the production and use requirements.

Keywords : deflector decorative cover ; process parameter ; taguchi experiment ; warping deformation
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Fig. 1 Motorcycle deflector decorative cover

1.2 ARA NEX] 5

W UG B 22 1) pre A% =5 A Moldflow H7,
TEHIAUZ I = I Mg A T R oC R or, 2 R M
&K 3 mm, 20 MR IE R HAEIS , WARIZ WSS
e 2 s 45 8] = MAIE A% 548 3844, 1 9k
Fb{E 2.58, DEBL 43 H 85.6% , HHH. 11 43 1L 86.4%, ]
& ST TG . CAE BUFRUAE BE 4B LR

Edge details:
Free edges [}
Manifold edges 72576
Non-manifold edges [}

Orientation details:
Elements not oriented 0

Intersection details:
Element intersections [}
Fully overlapping elements 0

Match percentage 85.6%
Reciprocal percentage 86.4%

K2 Mg ZIBgE 4

Fig.2 Statistical results of grid diagnosis

1.3 BERRIE R kot

GETE RGBT X T Y g oA 434 2 7 b
EREE, NONE B T RRORH R Sh %
AR R il TR

T ol 1 Moldflow Y 58 F1 VT BE 473 Hr L E
FE B BE I AEN B . Moldflow #5149
AR GE 1A I 2 BEORE SE A - A R S BEL
fie/ N DX DR AR B B 3T 45 R 22 L]
o s DA E . AT R AEGE 1 DL LSS
AN 3a P, A BSs E b i b HBE s AR B



90 AR

2024 4E 55 52 4 45 5 1)

B MR AT . TR T 20007, A (R
AT AR A2 M58 1T, 4 P 3b T 7, 2 (A I i S A A
J Y i A rp 2 — AN R R A TR B A
T 3 Y S SR, SRR i s A JdRE 2
B R TR B, AN TE AR A ) PR s 2 A
b RMBT HT R L BB, A e B,
P2 5 O 23 BT Be D BT URGE , M E R i A
LI e, H il SRR ik 2 B ol 7R R 2
HRAEARIE , 53S0 GE D S B/ MBI 238 K
TSR BBE T, 3 v E0 b me LU 2 B

HBAER

Gating suitability
=1.000
(b) Side gate  (c) Single point gate/straight gate

Best

IWorst

(a) Opitmal gate location
E3 e H PR i Es AR
Fig.3 Analysis result of gate matching

g5 Bk A S5 G A IME R S IR
BT S5 AR 8 11 A7 5 o 3 o< B okl 1 5 1 R 7S R 5%
F A 1ty oty R OR IX Bl A Y A B
A A T2 e VR R 2, 45 B R 1 1
AT ZE WA 4 B, A b5 TT AT ) e B0
AN R T B8 1 B A . IR A B A
BT, Kebe FVF e a7 8 A A AR LS AR S5 44 1)

faifk , B8 DA T AL B B

Flow resistance indicatol
=1.000

Highest

|Lowcst

&4 P e R L (A R
Fig. 4 Optimal gate location for two-point type (restricted)

R A PEEFE 7 5 DA R i T 1 SR AN UK 40
PR R AR AL, TR RS /N HL 50 W B L O
RES I A Sh B R 5 L BB AT JR o — R
T HE D VERCHE A el 2R, f S i R AR TE R ST

K 5 s

5 DEERGREATIE
Fig. 5 Final scheme of injection system
2 FEBIZSHMAK
FET 1 a6 v 2 T 2 220 PR 30 it Al 2
Jo i S , 00 0 e R 3R 20 A DA S B e AR 45 2R

LA T 2B R A i ) 2
I FH S AR TR 2 S ) R LR, AR TR S
e 32 B 7 i MR TG U TS
A EE T B SRR AR T A T A i
USRS IE o BAR S, DI I T2 S 80RsE
HITHSH0h BTN G, B Ho ) i 25 5
PAFAEI T % o
2.1 | wXkikit

R FH 1T 0 B AR T, 455 10 9 i Y
TNES R RIRE (4) B HIRE (B) R R R
JI(CYFRTEST I RN(D) R 2R A8 i, Rt A8 12 (2)
PPN TR, & SE7E Moldflow 43 H7 5 371 b e 456 Jl 50
7l I AR =SSR E ke L WiE 6 s .
PRI DA T 25 R o | I R T S I R A 0.51 s 2

Injection time=1.292 s
2300,

Not feas

ible
e

E 222.5
g
2

22075

Feasible 2 215.0

Preferred
200.0
30.0 37.0 45.0 52.5 60.0

Mold temperature/°C
(a) Upper limit of optimal injection time
Injection time=0.5100 s

300 370 450 525 600
Mold temperature/°C

(b) Lower limit of optimal injection time
K6 Rzl 1
Fig. 6 Optimal molding region



AR, S PR A SRR s TE YR T 2Bk 91

1.292 s Z & i [ AR BT RAN R 0.51 s, I A
Tk EE AR T 200 °C HAR ELRLEE 18 60 °CH, B 7T H
IR T AT, PR AR PR AR Y K
B AR T B[R] 0.6~1.2 s SR TIELEE 200~230 °C , £
HLIEEE 30~60 °CZ (8], I AR BBl N A T AR A
FA ORI T A ARG B B LA TR A
YA T 50~80 MPa Z 1], e Z g3y 4 R 3R 4 /K71
S L (4%, HEARR R AR LR 1.
#1 HOXBREZAE

Tab.1 Taguchi experiment factor levels

Factor
Level
A/°C B/°C C/MPa DIs
1 200 30 50 0.6
2 210 40 60 0.8
3 220 50 70 1.0
4 230 60 80 1.2
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FHH Moldflow 43 7l i# 47 16 4158 it 28 434t
WIS ZALE R 2,
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Tab.2 Results of taguchi experiment

No. Al°C B/°C C/MPa Dls Z/mm
1 200 30 50 0.6 0.759 9
2 200 40 60 0.8 0.6859
3 200 50 70 1.0 0.617 1
4 200 60 30 1.2 0.530 5
5 210 30 60 1.0 0.668 8
6 210 40 50 1.2 0.747 8
7 210 50 80 0.6 0.500 4
8 210 60 70 0.8 0.589 4
9 220 30 70 1.2 0.588 8
10 220 40 80 1.0 0.5216
11 220 50 50 0.8 0.723 4
12 220 60 60 0.6 0.6354
13 230 30 80 0.8 0.504 4
14 230 40 70 0.6 0.553 5
15 230 50 60 1.2 0.6350
16 230 60 50 1.0 0.706 5
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Tab.3 Range analysis results of warping deformation

Level A B C D
1 0.648 3 0.6305 0.734 4 0.6123
2 0.626 6 0.6272 0.656 3 0.625 8
3 0.6173 0.6190 0.587 2 0.628 5
4 0.599 8 0.6154 0.5142 0.6255
Range 0.048 5 0.0150 0.220 2 0.016 2
Rank 2 4 1 3

Deflection,all effects:Deﬂegtio

Scale factor=1.00
[mm] =~

I 0.489 1

0.370 5

0.2519
0.1332

7 AT AT L
Fig. 7 Diagram of warping deformation analysis results
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Tab. 4 Orthogonal experiment scheme and results of gate diameter

and location

Gate 1 diameer/ Gate 2 diameter/ Gate 2

No. mm mm location Z/mm
1 1 1 1 0.489 1
2 1 1.5 2 0.502 8
3 1 2 3 0.456 3
4 1 2.5 4 0.496 2
5 1.5 1 2 0.461 5
6 1.5 1.5 1 0.489 7
7 1.5 2 4 0.502 4
8 1.5 2.5 3 0.456 3
9 2 1 3 0.465 7
10 2 1.5 4 0.505 6
11 2 2 1 0.4892
12 2 2.5 2 0.467 4
13 2.5 1 4 0.5107
14 2.5 1.5 3 0.459 5
15 2.5 2 2 0.458 5
16 2.5 2.5 1 0.489 4
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