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Multi-tooth automotive knob injection mould design based on combined processing
LIU Jinggi', HU Guangliang’, ZHANG Yuefei', YAN Shengyi’, ZHU Shaojun’
(1. Zhejiang Industry and Trade Vocational College, Wenzhou 325003, China;
2. Zhejiang Changjiang Automobile Electronic System Co.,Ltd., Wenzhou 325025, China)

Abstract : As an important component of automotive interior panel, knobs were often designed with multi-tooth structure and
electroplated on the surface to provide unique human-machine experience. In order to successfully demould multi-tooth structure,
the mould must be designed with multi-directional core pulling mechanism, and the mismatch between side cores should be
controlled to ensure the quality of product. In this paper, taking an automotive interior knob as an example, analysis to establish a set
of calculation methods on the tooth profile and the number of side core, according to which the optimal core-pulling scheme was
determined. Electrical discharge machining process was adopted for forming tooth surface of side core. According to the discrete
degree of process, the actual production can be divided into split processing and combined processing. The combined processing
requires five-axis computer numerical control technology to prepare the integral electrode,and relies on mould assembly relationship
to combine side cores to achieve integrated machining. A set of multi-tooth automotive knob injection mould based on combination
processing is designed with the rational structure splitting of the moulded part and machining positioning holes to realize the reliable
locating of side cores during machining, the structure design scheme of which is described in detail. Practice has proved that the
combined processing has significantly improved the production efficiency and quality compared with the split processing, and the
mould is safe and reliable according to design and manufacture scheme. The moulding of plastic parts meets expected requirements,
the mismatch between side cores improves significantly and controls within 0.02 mm, the plating surface quality is good,no accumu-
lation of plating, burrs, bulging, peeling and other defects.
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(a) Knob structure with
3-directional side core moulding

(b) Knob structure with
6-directional side core moulding

(c) Knob structure with

(d) Knob structure with
6-directional side core moulding  10-directional side core moulding
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Fig. 1 Multi-tooth structure automotive knob design structure case
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and screenshot schematic
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knob structure

Maximum
wrap-around area

>1.50

1A50| e
; 71.50|

<-1.50

(d) Drawing analysis of
knob lateral

(c) Geometrical relationship between
settings of side core

B2 R eI st R
Fig.2 Structural analysis diagram of car knob plastic parts
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(b) Top view of cavity layout
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Fig.5 Schematic diagram of parting line and cavity layout of plastic part
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(a) Gating system

(b) Cooling system
Gl—Locating ring; G2—Opening in front plate; G3—Slope in fixed plate;
G4—Sprue bush; P—Plastic part; F3—Moving mould core insert; G5—
Sprue; G6—Runner; G7—Subsurface gate; IN1/OUT1—Cooling water
circuit in fixed plate; IN2/OUT2—Cooling water circuit in moving plate
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Fig. 6 Schematic diagram of gating system and cooling system
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F3 is the same as Fig.6; F1—Fixed mould core insert; F2—Cavity plate;
F4—Side core; F5—T-type slide guide ; F6—Core plate; F7—Moving
mould core splitting inserts ; F8—Positioning holes in side cores;
F9—Positioning datum; F10—Cavity of electroplating bracket;
F11—Positioning holes in core plate ; F12—Stop-rotation holes;
G8—Mould temperature test hole
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Fig. 7 Schematic diagram of moulded parts split
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P,F3 are the same as Fig.6;F10 are the same as Fig.7;E1, E2—Ejector
blade; E3—Ejector guide pin; E4—Ejector guide bush; ES—Retaining
plate; E6—Stop pin; E7—Ejector plate ; E&—Limit switch; E9—Return
pin with compressed spring; E10—Support pillar; E11—Z-shaped sprue
puller; E12 —Stop block ; M4—Support blocks ; M5—Back plate
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Fig. 8 Schematic diagram of mould ejection mechanism
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F4 is the same as Fig.7; C1—Side core locating pins; C2—Wedge block ;
C3—Plate; C4—Angular pin; C5—Screw ; C6—Core slide;
C7—Locating pin; C8—Wear-resistant block ; C9—Limit nail;
C10—V groove; C11—Slide positioning device
9 ASHLI R R
Fig.9 Schematic diagram of core pulling mechanism
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G1,G4 are the same as Fig.6;F1~F4,F6,F7 are the same as Fig.7;
E1~E3,E5~E7,E9~E11,M4,MS are the same as Fig.8;
E13—Z-type pulling rode; C2,C4,C6,CS8 are the same as Fig.9;
MI1—TFront plate; M2—Fixed plate; M3—Moving plate;
M6—Safety strap ; M7—Precision positioning column
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Fig. 10 Schematic diagram of mould structure
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