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Mould design for motorcycle front center cover based on Moldflow
MING Pingxiang
(Wuhan City Polytechnic, Wuhan 430064, China)

Abstract : A simulation analysis was conducted on the front center cover of a motorcycle using Moldflow software. Based on
the structural characteristics of the parts and the requirements of the forming process, two pouring system schemes were designed.
Based on simulation parameters such as filling time, flow front temperature, freezing layer factor, and fusion line, the optimal gate
position and quantity were selected. Based on this, the injection method of "3-point needle valve hot runner+3-point side gate" was
determined, and a sequence valve hot runner injection mold was finally designed. To solve the problem of lateral core pulling in the
T1 area cavity, an innovative core pulling mechanism with "vertical oil cylinder+connecting block+T-shaped block" was designed,
making the mould structure more compact. The combination of "large inclined top and small inclined top" solved the problems of
inconsistent reverse direction, small core pulling space, and difficult demolding. The guiding positioning system adopted a method
of "0°precision positioning block+dynamic fixed mould stop" to ensure that the mould can be accurately and reliably reset during the
mould opening and closing process. Adopting a combination cooling system similar to a "conformal water path", both the slider and
the large inclined top were designed with independent cooling water paths with a diameter of 12 mm, while the rest were designed
with a diameter of 18 mm, making the mould temperature more uniform and reducing the molding cycle by about 11%. After the
trial mould, the mould runs smoothly, the movement of each mechanism is safe and reliable, and the precision and surface quality of
the plastic parts meet the requirements, which can provide reference for the design of similar moulds.

Keywords : motorcycle front center cover ; gate position ; mould design ; sequential valve hot runner ; mould flow analysis
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Fig. 1  Structural diagram of motorcycle front center cover
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Tab.1 Injection molding process parameter settings

Parameter Numerical value
Mould surface temperature/°C 30
Mould temperature range (recommended)/°C 20~50

Melt temperature/°C 210

Melt temperature range (recommended)/°C 190~245
Absolute maximum melt temperature/°C 260
Ejection temperature/°C 114
Maximum shear pressure/MPa 0.25

Maximum shear rate/s”' 100 000
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Hot runner diameter @15/06
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Gate length 18 mm, width 12 mm
(a) 1 point open hot runner and gate size, scheme 1
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Fig. 3 Design scheme of pouring system
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Fig. 8 Front mould core pulling mechanism

(d) B-B section view
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(¢) Moving mould assembly drawing

(d) Fixed mould assembly drawing

1—Positioning ring ; 2—Moving mould template ; 3—Inclined ejector block ; 4—Hydraulic cylinder; 5S—Sleeve ; 6—Fixed mould seat plate;

7—Hot runner plate ; 8—Fixed template ; 9—Internal hexagonal screw ; 10—Guide pillar; 1 1—Transport lock block ; 12—Guide sleeve;

13—Connection block; 14—Oblique slider; 15—Angel ejector rod; 16—Limiting column; 17—Moving mould seat plate ; 18—Ejector pin back plate;
19—Thimble plate; 20—Gas spring;21—Mold foot;22,23—TInlay block;24,25,26—Wear resistant plate; 27—Hot nozzle ; 28—Oblique guide pillar;

29—Slider;30—Large inlay block ; 31—Diagonal ejector rod ; 32—Cooling hole ; 33—Straight ejector rod ; 34—Straight ejector block
K14 BHZERC
Fig. 14 Mould assembly drawing
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