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Injection mould design of automobile instrument panel frame
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Abstract : Based on the structural characteristics and moulding materials of the automotive instrument panel frame, a large
valve hot runner injection mould with one mould cavity was designed. The rationality of the moulding system (13-point valve hot
runner, U-shaped cold runner, straight gate/lap gate) was verified using Moldex 3D software, and moulding defects were predicted.
Based on the encapsulation phenomenon observed in the simulation results, venting inserts were added to the cross ribs of the
moulded part, and venting grooves were added to the mould parting line to further enhance the mould’s venting performance. For
the side hole features of the plastic part, a combination of hydraulic side core pulling with large spring block side core pulling was
designed for core pulling. For the cross ribs and boss columns on the A-side, due to their different heights, spring block side core
pulling mechanisms with different angles and strokes were adopted respectively. To prevent the spring blocks from getting stuck and
damaging the plastic part during mould opening, mechanical pull hooks were designed to provide initial force. The ejection mecha-
nism consists of a bushing, ejector pin, direct ejector, while the cooling system comprises a direct flow, partition plate water circuit.
Following actual mould testing, all mould structures meet design requirements, operate smoothly overall, and achieve plastic part
assembly accuracy consistent with assembly needs, enabling mass production.

Keywords : injection mould design ; automotive instrument panel frame ; valve hot runner ; mold flow analysis ; side core
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Fig. 1 Automotive instrument panel frame
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Fig. 3 Design of automotive dashboard skeleton casting system
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Fig. 4 Finite element model of automotive dashboard skeleton
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Fig. 5 Flow analysis results for automotive dashboard frame mould
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1—Coring core;2—Guide block; 3, 7—Limit switch;4—Cylinder;
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9—Boss column pin; 10—Phillips bar inlay; 11, 14—T-guide block;
12—SJ03 pull hook; 13—Boss column pin; 15—SJ04 pull hook
K7 AR AR M S U B
Fig. 7 Design of automotive dashboard skeleton side core extraction

mechanism
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(a) Straight ejector+Ejector sleeve

(c) Ejection system components  (d) Ejection system assembly
1—Straight ejector block ; 2—Straight ejector rod ; 3—Ejector sleeve;
4—Ejector stop; 5—Ejector retainer plate; 6—Ejector plate;
7—Moving die plate; 8—Ejector pin; 9—Return pin;
10—Ejector cylinder; 11—Ejector plate guide post; 12—Support pillar
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Fig. 8 Design of automotive dashboard frame ejector mechanism
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Fig. 9 Design of automotive instrument panel skeleton cooling system

4 HETITIERIE

XA L B AR A AN i) e oS ALY L T00 s B A
RHAGHITRRC, 15 BN RARB 2R ke
Be [ Fn 3D AR AL, i 10 FniE 11 ffrzs . AR EL T AR R
LG/

B2

D ,\

2

I—Dynamic mould plate ; 2—Pusher plate ; 3—Ejector pin panel;
4—Pad ; 5—Waterline adapter; 6—Dynamic mould; 7—Straight ejector
rod; 8—Straight ejector block ; 9—Fixed mould; 10—Hot runner fixing

plate; 11—Fixed mould plate; 12—Positioning ring; 13—SJ02 bullet
block; 14—Square guide pillar; 15—Supporting head ; 16—Ejector cylin-
der; 17—Ejector pin; 18—Specialist cylinder; 19—Hydraulic side extrac-
tor; 20—Hot runner;21—Cold runner;22—Pulling rod ; 23—Push plate
guide column; 24—Push plate guide column guide bush;
25—SJO3 bullet block ; 26—Reset lever
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Fig. 10 Auto dashboard skeleton 2D mould assembly drawing

Fig. 11  Auto dashboard skeleton 3D mould assembly drawing
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Fig. 13 Automotive dashboard skeleton samples and assembly
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