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Design of two-color injection moulds for integrated automotive knob assembly
LIU Jinggi', HU Guangliang’, YAN Shengyi’, ZHANG Yuefei',ZHU Shaojun’
(1. Zhejiang Industry and Trade Vocational College, College of optoelectronic manufacturing, Wenzhou 325003, China;
2. Zhejiang Changjiang Automobile Electronic System Co.,Ltd., Wenzhou 325025, China)

Abstract : Automotive knob assembly consisted of main body and inner shell. Due to various constraints such as part structure
and mould complexity, traditional manufacture process of assembling with hook after separately injection was usually adopted,
which had the defects of small assembly gap, difficult to control manual process, and poor stability after structural wear. Based on
years of practical experience in mould design and manufacturing, an integrated moulding process was proposed, using the process of
two-color injection with the 1st color moulding inner shell of polycarbonate ,and the 2nd color moulding main body of acrylonitrile-
butadiene-styrene copolymer. Combined with structural characteristics of plastic part, the maximum contour was selected as main
parting surface, and the optimal solution for multiple side-core removal inserts was analyzed and determined. The standard mould
base of pin-point gate with four times parting was adopted. The two-color sub-mould has differences in design of its gating system,
moulding parts, temperature controller and side-core mechanism, enabling different moulding processes such as pre-core pulling in
the fix side of the 1st color sub-mould and segmented core pulling in the moving side of the 2nd color sub-mold. Practice shows that
the design of mould structure is reasonable, and the action is reliable. Compared with traditional processes, the production cycle
reduces to 32 s, the scrap rate reduces by 23%. Production efficiency was greatly improved, while quality was enhanced. As a result,
the number of related customer complaints significantly reduces.

Keywords : knob assembly ; integrated moulding ; two-color mould ; pre-core extraction ; segmented core pulling
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Fig. 1 Schematic diagram of traditional automobile knob and inner

shell assembly
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(c) Prismatic distribution

P1—Knob main body ; P2—Inner shell; P3—Side hole and emboss;
P4—Gear slot; P5—Tab; A—Circular prism columns ; B—Entire prism
rows ; m—Side-core prism rows ; n—Side-core prism columns
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Fig. 2 Schematic diagram of plastic product structure
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(a) Feeding system of the Ist color (b) Feeding system of the 2nd color
1—Sucker pin; G1,G1'—Sprue; G2—Runner; G3, G5—Pin-point gate;
G4—Sprue puller runner; G6—Submarine gate
B3 OB R
Fig. 3 Design of feed system of two-color plastic
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(b) The 2nd color filling contour
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(c) Regional analysis of two-color plastic remelting
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Fig. 4 Results of two-color plastic filling analysis
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(d) Exploded view of the 2nd color
mould cavity

(e) Schematic diagram of fixed
mould side-core

F1—The st color mould cavity ; F2—Inner insert; F3—The 2nd color
mould cavity ; FA—Fixed mould side-core ; F5—Central insert;
F6—Moving core; F7—Runner insert; FS—Moving mould side-core;
F9—Gear slot moulding insert; F10—Tab moulding insert; F11—Outer
wall of inner shell moulding insert; S1—Side-core radial datum;
S2,S3—Side-core matching bevels
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Fig.5 Schematic diagram of moulded parts of two-color mould
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(a) The Ist color mould water circuit (b) The 2nd color mould \?vlaJtZr circuit
W1—The Ist color fixed mould water circuit; W2—The 1st color
moving mould water circuit; W1 —The 2nd color fixed mould water
circuit; W3—Central insert water circuit; W4—Bulkhead
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Fig. 6 Schematic diagram of temperature-controlled water route of two-

color mould
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(b) The 2nd color mould

(a) The 1st color mould
M,1,M,3,M,5,M,7—The st color side-core mechanism;
M, 1~M,8—The 2nd color side-core mechanism
7 EBLRAT LA R =
Fig. 7 Schematic diagram of side-core mechanism layout of two-color

mould
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(a) Main and top view of single side-core (b) Main and top view of single side-core
mechanism in the 1st color mould mechanism in the 2nd color mould

End of fixed
o ide core-pulling

Clamping
'y position
o
1 “ a/

. g

Fixed side core-pulling

End of moving
side core-pulling

Beginning of fixed
side core-pulling

Moving side core-pulling

Delayed action

(¢) Segmented core-pulling of the 2nd mould
2—Fixed plate of the 1st color mould; 3—Dog-leg cam of the 1st color
mould;4, 15—Retainer; 5—Slider of moving side;6, 13—Limit screw;
7,12, 17—Wear strip; 8, 16—Limit block ; 9—Spring and block assem-
bly; 10—Core-pulling plate of the 2nd color mould; 11—T-shaped dog-

leg cam of the 2nd color mould; 14—Slider of fixed side
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Fig.8 Schematic diagram of side-core mechanism of two-color mould
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(a) Open state of the 1st color sub-mould

(b) Open state of the 2nd color sub-mould
2,10—The same as Fig. 8; 18—Locating ring; 19—Top clamping plate;
20—Spacer bushing;21—Stripper plate ; 22—Screw ; 23—Puller bolt;
24—Pull-rod guide post;25—Pull-rod guide sleeve ; 26—Fixed mould
pre-pulling plate; 27—Rubber spring ; 28—Guide bush ;29—Guide pin;
30—Round stripper fastener;31,49—Magnetic lock block;
32—Moving mould plate ; 33—Return pin; 34—Blade ejector;
35—Sprue puller; 36—Support block ; 37—Support pillar; 38—Stop
block; 39—Retaining plate ; 40—Ejector plate;41—Bottom clamping
plate; 42—Sprue bush;43—Spacing screw for pre-pulling ; 44—Pre-
pulling insert; 45—Limit switch;46—Stopper pin; 47—Spacing screw
for core-pulling ;48—The 2nd fixed plate; 50—Ejection guide pin;
51—Ejection guide bush; 52—Ejector block
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Fig. 9 Schematic diagram of mould structure
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