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Inverted injection mould design for three-color high-gloss automotive switches
LIU Jingqi', YAN Shengyi’, HU Guangliang’, ZHANG Yuefei', WEN Yinglan’, PAN Xiaoye'
(1. College of Optoelectronic Manufacturing, Zhejiang Industry and Trade Vocational College, Wenzhou 325003, China;
2. Zhejiang Changjiang Automobile Electronic System Co., Ltd., Wenzhou 325025, China)

Abstract : To accommodate intelligent touch control functions, the automotive seat heating switch was designed with a three-
color structure, and its two-color aesthetic surface was required to be upgraded from the textured or matte finish to high-gloss
surface. When using traditional standard moulds, defects such as color bleeding and stress marks are prone to occur on the surface of
the molded parts, resulting in a relatively low yield rate of qualified molded parts. To overcome the technical bottleneck, a simplified
experimental model was developed based on Moldflow simulation technology to systematically analyze the defects formation mech-
anism and identify the core issue. By optimizing the interface structure, improving the molding process scheme and innovating the
mould design, the two-station molding scheme and corresponding inverted injection mould were finally determined. The feeding
system with hot runners was adopted in both sub-moulds, and differential temperature control was applied between the moving and
fixed mould to ensure the aesthetic quality of the plastic part. During the production, the two-color polycarbonate (PC) materials
were used for molding synchronously the aesthetic surface in the 1st sub-mould, then the corresponding molded part was rotated to
the 2nd station with the moving side, while the black PC/acrylonitrile-butadiene-styrene plastic (ABS) substrate was fused together
in the 2nd sub-mould. A composite ejection mechanism combining sprue pullers, angled lifters and flat ejector pins was adopted to
synchronously complete actions such as moving mould separation, buckle core pulling, and fixed mould ejection, achieving stable
ejection on the fixed mould side. The actual injection molding production results show that the mould operates safely and reliably
with high efficiency and stable quality, meeting the requirements of continuous mass production. The molded plastic parts have no
surface defects such as mismatches, bulges or stress marks. After spraying with piano black paint, the appearance quality fully meets
the demands for high-gloss surface.

Keywords : three-color injection molding ; high-gloss surface ; inverted mould ; Moldflow simulation ; stress marks
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P1—Left seat heating switch; P2—Light guide; P3—Inner shell;
P4—-Outer casing; PS—Conductive rubber; P6—Printed circuit board;
P7—Base; P§—Right seat heating switch
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Fig. 1 Structure of automotive seat heating control assembly
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(a) Front view

(b) Rear view

(c) Plastic parting diagram
A1—PC 2807 part; A2—PC LUX2114G part; A3—PC/ABS part;

A4—Pattern area; A5S—Parting line; A6—Fusion interface;

A7—Bi-color fusion boundary
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Fig. 2 Structural and process analysis of right seat heating switch
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Fig.3 Simulation analysis model
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Fig. 4 Simulation results for standard overmolding injection
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(b) Inverted mould solution
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Fig. 5 Residual stress simulation results
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1—4 are same as Fig.6; 5—Moving cavity; 6—Vent slot; 7—1st fixed core; 8—Movable insert; 9—Longitudinal rib; 10—2nd fixed core;

11—Core insert; 12—Angle lifter; 13—Runner ejector pin; 14—Vent insert; 15—Ejector blade; 16—Z-shaped sprue puller
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Fig. 7 Molding parts design
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(b) 2nd sub-mould temperature control system

IN1-OUT1-IN4-OUT4—1st fixed mould water circuit;
IN8-OUTS, IN9-OUT9—2nd fixed mould water circuit;
IN5-OUT5-IN7-OUT7—Moving mould water circuit; 17—Baffle
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Fig. 8 Design of temperature control system
PR3, AT ZE RS 5 e Bk
W5 25 it 57 (9] % (INS8-OUTS . IN9-OUT9) , Ff 2% #55 i
BRI, DA A I s AR s % 1 A S B RS Y
20 mm, FEERPEEREIVER- . IR Slifbisl
PRI, DRt I AR ] (R EHAE A 2 4Bk i
(IN5-OUTS5., IN6-OUT6) J 1 41 H ¥ 7K [# (IN7-
OUT7). R BEHFLELAE A 20 mm, e A Rk 17 1) 1
G AR IR, X e i) R s R T T AR (Y 10 mm,
ARGRAIEIRACR, BEEE G Tih . e AR

15 mm, RGN I S, SR A I

PC o HENIPE TR, e A It 2l M okl B2 Uk, v
s w2 O HE A I AN IS . ARIB T
OCE R RBEEAY 1.2 mm, SZBRAE ELR R (LR &K
R IA 100~110 °C, 1fi] PC ¥ H1 3 5 58, etk
B JE H P SRR T TR S M, JE g T A
FE 1, KA B TREMRPIRE 7, el LAl A8 R
BREEST, PRI, BE SRR Sy 130 °C, SIS & 7
100~110 °C , X BERMEHE T S AR DG

BT A TR T A AR I N SR FH AT AR
T ) R RS R , X R R AR R

R ) R R, AR 2R R, DL AR
TE DB Sy Jip 225 S TS 00 7 it U T BT A, 5 —
TR, 32 AN LT A = AN 5 5 TR
TR, 45 4 5 11 A s A0, P Y BB 1 ) 5 AR T O
] AH S, A ELHRTE o R, T T A A BT N
70 °C, S2NF4 2 7E 80~90 °C , 43 M I 2% F =M
AT R se 2R R
2.4 BLAEEALAE

R NANE , b shideb 8 1 B i, SZ Bl
BT 4 A R BB IR, T 25— T A, R — T A
TCH NI . SRS, SENEE N —, (A
BF 2 BV E DRI 4 S P BB AR A 2 i
PRI, 35— A S A ) R ASE AT O S B 4 5
FAHLS SR T B RE™, BN 9 R

4 is same as Fig.6; 12,14-16 are same as Fig.7; 18—Angle lifter slider;
19—Rolling element

FE9 B T
Fig.9 Ejection mechanism design

T2 TS A AR R K% v ] F) i A
R E ZIERUET 160 PR R A5 158 RHE Al Y
Jo B Rl — A, bR T R T B A SR Y
o ARSI Z R, Z B RO i 2 R E T o,
TSR Ak R HE , S SR RT RS

FLUR, ZE A BE 1Y) 4 4b R A7 AE 1.5 mm {810
i, BRI 52 Bt es o RV 12 A oK
6°, HCTHUTH 5 Y BT 55, 2L [R) A B A Jl B A
T, BENNA T AT H12 0 25 mm, ]
P RO R S T 515 2] S=H *tana=2.6 mm,
FANAEITR AL . AT 12 SR A W 3 18 K IR Bh
A 19, A7 R AT HCANY o) E 452 BH T A i 52 B
(AR X 1 312

G S SR DO T A e TOUET L AR
TE i R Y R A B B T SRR A
Sl A& TUE ) 2D s VR 58 IR A 5 BERL I [R] 25
Tt .



142 AR

2026 4E, 45 54 455 5 1)

IR A RS SR A 18 A AT [ A L, T
BEHAE s, B RR o, A 2008 0 BE SR 0
HSEEE BRI, ARG AR BRI L L T
e By ISR o
3 BEAEI{EFEE

BT DB R T, PR TR R S e
AR —F, T E L A AR (OB R B R
A B IR B AR B, AR R 7 Ak A
20 O SR EE AR , F B AR AR R S5 A )
fit, M EAAR R 5] 450 mmx250 mmx395 mm, H
SVREER AN 10 s o A SR B AR P R LT
BEar = AL, A S — TR IO & R g
HERLAN, Fi A0 G T N i SR RE, TR B LR Y
S S Rl RS B T A 0 3 e B — I S B R R
PC/ABS RS . 255 77 A e 38 A 7= 1 S2 B
TR IR TAE R AR

(WA= HER B . PR R 155 A s A2 3 1 55
—ERLE R 22 58 e B AR 37 R T4 H I T
D7, BIRSEH am 1 B AR 33 S AGE | JR Sk e
T Sy 5L B Bl 7 25 2 sl S B T ASE ] PR o B A
Z5 R HEVE A5 R 2 S T IR R e —
B, EEIMEL £ 26 .27 .38, JiT s H B E AU #
R, I IR SRR S . BT Ik
FRETE 1) B o YR AR R K A s 1 Bl
PUAE , 7 e 1L AL 3 T B A 21, 1E S 0AR T,
56 BT 5 IR R A W, 5 LA T R L T
/BN 23k 45 47 SMER R & . IR RGiis
FRIER I, BT AR A =R A

QIS B (55— T A7) HEMG G, E
SAPLIA S — P20 55 B & 23 70 lEA
PC 2807 % PC LUX2114G. &R 76 E AR 25
PR, B B RIS 4, 32 10 R AR T 5
], 8 45 [ I 1.2 A — AR AL R R
B, 78 BRI G R 2 — BT
BT, B2 2 B HERDRT 4 i 2 hi Ve B TESh A
TeTo i S0, SR S U5 T4 o

)R IHRBL (5 T A0) . BE A0 sh K i
IR AEMETE R 255 = T 47, 550 R A BRI
J& , BEEBALIA S =P8 114 36 1 A PC/ABS XCY
620 #5F1A , AT TA ML 39 FATLIE 3 7RSS A
s, SERIE —R . BEIE S RO, &
ARG o IR ZRET AR 40 T AR IHET 41, #F

Nelor)

WNLILINIWLY  NINND—
W —O

=

yemmp =10

(b) 2nd sub-mould

1-2 are same as Fig.6; 5, 7, 10 are same as Fig.7; 20—1st color sprue
bushing; 21—Insulation plate; 22—1st fixed mould clamping plate;
23—2nd color sprue bushing; 24—Side nozzle fixing plate; 25, 39—Hot
runner plate; 26, 27, 38—External junction box; 28—Pad; 29—Support
pillar; 30—1st fixed mould plate; 31—Guide pillar; 32—Rectangular
locating piece; 33—Moving mould plate; 34—Guide bushing; 35—Lock
block; 36—73rd color sprue bushing; 37—2nd fixed mould clamping
plate; 40—Inlet pipe; 41—Hydraulic cylinder; 42—Piston; 43—Return
pipe; 44—Limit pin; 45—Ejector joint; 46—Ejection guide bush;
47—Return joint; 48—Ejection guide pin; 49—2nd fixed mould plate;
50—Position stroke switch; 51—Ejector return pin;52—Ejector pin
retainer plate; 53—Ejector plate; 54—Return stroke switch
K10 ZEBH LY

Fig. 10  Three-color mould assembly mechanism
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Fig. 11  Plastic product molding quality
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