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Design of dual-color inverted hot runner injection mould for automobile air conditioning control panel
ZHANG Yuefei', LIU Jingqi', HU Guangliang’,ZHU Shaojun’, YAN Shengyi’
(1. Zhejiang Industry and Trade Vocational College, Wenzhou 325003, China;
2. Zhejiang Changjiang Automobile Electronic System Co.,Ltd.., Wenzhou 325025, China)

Abstract : As an indispensable operating part of the human-machine interface, the automobile air conditioner control panel
had been generally designed as a dual-color injection moulding part in order to integrate multiple requirements such as functionality
and aesthetics. Taking an automotive interior air conditioning control panel as an example, a pair of dual-color inverted hot runner
injection moulds were designed, and the structural characteristics of the parts, the mould structure design scheme and the working
principle were introduced in detail. Due to the special structure of the part and the difference in the temperature of the injection
moulding materials, the surface of the plastic parts in the moulding process using the traditional orthotropic moulding solution was
prone to defects such as stringing of colors, stress marks. Because of a low moulding yield, so the mould adopted the inverted struc-
tural design, the first color was moulded into the tawny transparent polycarbonate (PC) appearance part first, and then the second
color was moulded into the black PC/acrylonitrile-butadiene-styrene copolymers (ABS) substrate part. Based on the inverted struc-
ture of the mould, both the first and second colors were fed by hot runner system. Meanwhile, in order to ensure the smooth produc-
tion and ejection of the parts, a pulling sprue and a pre-pressure demoulding mechanism were set up in the first color sub-mould, and
the second color sub-mould was designed with a joint demoulding mechanism including angle from pins and ejector pins, which was
driven by a cylinder to achieve the release of the moulded parts. Practice has proved that the overall structure of the inverted dual-
color hot runner injection mould is stable and reliable, and the quality of the mass production of plastic parts meets the design
requirement.

Keywords : air conditioning control panel ; dual-color moulding ; inverted mould ; hot runner ; joint demoulding mecha-

nism

EEWMA : SedtHH CAX AT B H (CX202102)
BIEEE: WDLR b, W RN, S B, RN AR S T 205
WeFs B HA: 2024-04-08
SRS TRER G, XL, B0E R, 4 VR A PR I T AROSU € {55 AL T AR 0], TSR, 2024, 52(7): 116-123.
ZHANG Yuefei, LIU Jingqi, HU Guangliang, et al. Design of dual-color inverted hot runner injection mould for automobile air conditioning

control panel[J]. Engineering Plastics Application,2024,52(7):116-123.



FRIR T, 58 - P40 28 PR IRTAROOL (0 B R i il B et 117

BE# P A 6 g5 E L AT S
SR, A R 7 A A A R
BT LI AT RE AR R g A A
1 A S UL R ) SRR, PR L T 2 £
IR T TR R BLE A 1R IR A
BILAE ST ) SR AR AR , 2 84 o T A 7 [ st S Jost
FHNE FL A d AN N i SE AR T g, % F FERL P R
FEA T I A B R R TR — R P RRAS [ 28
B BT DA AN R D) REREIE S ALK, TR
JE SRS B RIS, AR PR UE PRI TR AR 2 25 6 o

AH G S R SR LT 7, UL B T T
FHOBLE 3 98 5 R 15 4, WU E SR A Pl ST 7
52 G0 HAR AR BPAT , 0 50 SR U 1 S W A AN
[ B0 € P 2 R SRR PRI o TR I SIS 9 A A
HLAR T 5 1l 365 Ty THE B2 B0 5, 5 2 B2 HER LK
A Jey , 38 B AL L Be T R G AR 25 A HE A 7 38
JO7 , AT A e AL R Bl o i DA S R At o A = 2
RO, — BT T, L I T B g AR SR FH I
RIJ5 %8, FFORUE AL 2 BTG AU = I kL, AR
SR R PR UE B FR AR SIS, (H 122 42 1 e e ol 24
LM RRE bR E Y | Ty B S K AP UL
KA R G W R ELIE B R T 2 e R A )
7 A R € T B A5 4/ [ R 1T G 5 A2 Kk, PRt
o R IR T 12y SO ™, 2838 DA 2s s ol T
A7 Ry 80 0 40 S T Obb A UL 9 7 ) ) e L
SERH I
1 BESH
1.1 BAZEHHH

JE iR 988 i B Bk R ik (PC) (SABIC /A ], 123R
GY4G232T) Fl PC/IN s i - T 05 - 28 & I 33 )
(ABS) (SABIC 2 7l , XCY620S 76701) i i A4 e 4t
[ SR A . SETF 7 S D RE ALY &2 & 2K,
XL, 235 P — fi5 P L T 325 G 235 440 R T AN 38 ] A4
SERY AR, BARGEHI NI 1 fon . SR RAME R
PO 115 mmx25 mmx10 mm, J& T - Atk 25
Faga . Horp IE HEOEEE A H PC R, B 25 (0
BHANILE P, Y RER K 2.30 mm HASH S, iR
5.5 go IR IE TN, 2 1 o BRIk B 3R
TAHLRE B Ra 0.2 wmo SR PC A RHS A AT A S 4501
()RR B (RS R R b B, T R AR
75 W SR ZE 4 1t PC/ABS R , 32 A0 235 #g 52 25 il v
bR L 25 F4) A T 7 BRL (A BE JEL 23 A7 7E 0.50~1.60

B Color of materials A4-A

’é» P1: Black opaque | 7 mm P3 IT]
=) P2: Tawny & Transparent [N g =)
£ 8 £
= o
= L o
7 2mmx25mm Pl P2 -) mm

25 mm

118 mm I
o

P1—PC part; P2—PC/ABS part; P3—Clip construction;
P4—Positioning columns
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Fig. 1 Schematic diagram of size structure of the plastic part
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Fig.2 Schematic diagram of molding sequence of plastic part
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(a) First-color mould frame  (b) Second-color mould frame

M1—Staionary platen; M2, M2'—Epoxy plate;
M3,M3'—Fixed clamp plate; M4 , M4'—Hot-runner manifold;

M5 ,M5'—Ejector plate; M6 ,M6'—Ejector retainer plate ;
M7,M7'—Ejector housing; M8 ,M8'—Fixed plate; M9, M9'—Moving
plate;M10,M10'—Moving clamp plate; M11—Movable platen
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Fig.3 Schematic diagram of mould-base structure
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(a) 3D model of the feed system of (b) 3D model of the feed system of
the first color sub-mould the second color sub-mould

(c) Top view of the first color
feed system
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Fig. 5 Schematic diagram of gating system
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(d) Top view of the second-color
feed system
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Fig. 6 Schematic diagram of cavity plate structure

(a) First color
A-plate cavity inserts
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(a) First-color mould cooling system
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(b) Second-color mould cooling system

1~4 (1'~4")-in—Moving mould side water inlet;
1~4 (1'~4")-out—Moving mould side water outlet;
5~9-in—Fixed mould side water inlet;
5~9-out—Fixed mould side water outlet
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Fig. 7 Schematic diagram of mold cooling water circuit
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M5, M6 are the same as Fig.3 ; D1—Urethane ; D3—Ejector pin;
D4—Push-pack pin; D5—Ejector guide pillar; D6—Support pillar;
D7—Stop block ; D8—Stop pin; P—Moulded part
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Fig. 8 Schematic diagram of ejection mechanism of

first color sub-mold
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(a) Side view

(b) Top view

M4'~M6' are the same as Fig.3 ; D4'~D8'are the same as D4~D8 in the Fig.8, respectively; D1'—Ejector pin @3 ; D2'—Z-shaped sprue puller;
D3'—Ejector pin @4; D8 —Stop pin; Y |—Hydraulic drive; Y2—Oil return pipe; Y3—Oil return; Y4—Oil inlet pipe; Y5—Oil inlet;

Y6—In-place travel switch; Y7—In-place stopper; Y8—U-shaped iron; Y9—Reset stopper; Y 10—Reset travel switch
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Fig. 9 Schematic diagram of ejection mechanism of second color sub-mould

M5’,M6'are the same as Fig.3; P is the same as Fig.8;
D9'—Angle from pin; D10—Guide block; D11'—Track roller;
D12'—Slide of angle from pin
10 BB LR R R
Fig. 10 Schematic diagram of mould demoulding mechanism
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M2~M10 are the same as Fig.3;D1,D3~D8 are the same as Fig.8; F1—Locating ring; F2—Sprue bush; F3—Hot-runner system;
F4—Hot runner connector box ; M12—Guide bush; M13—First color sub-mould cavity insert; M14—Concave positioning block;
M15—Convex positioning blocks; M16—Core insert; M17—Guide pillar; M18—Safety strap; D9—Ejector guide bush in hot-runner manifold;
D10—Ejector guide bush in ejector plate; T1—Fixed plate cooling channel ; T2—Moving plate cooling channel
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Fig. 11

PO R K

Schematic diagram of first color sub-mould

M2'~M10" are the same as Fig.3;D1'~D8',Y1 are the same as Fig.9;D9'~D10’,F1'~F4',M12',M14'~M18', T4 are the same as D9~D10,F1~F4,M12,
M14~M18,T2 in the Fig.11,respectively ; M13—Second color sub-mould cavity insert; T3—Fixed plate cooling channel
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Fig. 12 Schematic diagram of second color sub-mould
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Fig. 13 Quality of trial moulded products
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