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Design and load-bearing simulation analysis of injection mould for built-in steel pipe plastic tray
YE Xinghui, LIANG Zhenghua, LAI Shangtao
(Zhejiang Kaihua Mould Co., Ltd., Taizhou 318020, China)

Abstract : The design of the main structure of the mold for the built-in steel pipe plastic tray, including the pouring system,
forming components, lateral core pulling, ejection system, cooling system, and exhaust system were focused. The overall assembly
diagram of the mold was drawn, and the working principle of the mold was explained. Due to the complex structure of the mold, it
was a four sided slider core pulling structure. Therefore, for the inverted buckle area on the sky side, a single-sided core pulling
mechanism of "large slidert+hydraulic cylinder" was used. For the inverted buckle area on the operating and non operating sides, a
core pulling mechanism of "large slider+hydraulic cylinder" was used on both sides. For the inverted buckle area on the ground side,
a core pulling structure of "oblique guide column+large slider" was used. For the inner inverted buckle area, a new cross auxiliary
rod oblique top core pulling structure was used to solve the problem of tray demolding. In addition, the stress situation of the pallet
under static and dynamic loads (forklift handling) were simulated by using the finite element analysis software Abaqus. According to
the analysis results, it can be seen that the maximum stress of the tray in both states does not exceed the material yield strength, indi-
cating that the tray strength can meet the requirements for use. Finally, actual production was carried out, and the results show that
the designed mould mechanism is reasonable, safe and reliable, and the formed tray has good quality, which can provide reference
for the design of similar trays

Keywords : built in steel pipe type ; plastic tray ; injection mould ; mould design ; load bearing analysis
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(a) Fixed mould frame (b) Fixed mould core inlay block
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Fig.3 Design of fixed mould forming parts
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(a) Dynamic mould frame (b) Core insert block design
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Fig. 9 Design of ejection mechanism
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1—Dynamic template ; 2—Bottom needle plate ; 3—Face needle plate ; 4—Mold foot; 5—Cross auxiliary pole; 6—Core fixing plate; 7—Guide sleeve;

8—Guide pillar; 9—Cavity fixing plate; 10—Hot runner fixing plate; 11—Fixed template ; 12—Hot runner; 13—Positioning ring; 14—Diagonal top rod;

15—Steel pipe; 16—Support column 2 ; 17—Diagonal guide pillar; 18—SAO03 large slider; 19,31,36,37—Hydraulic cylinder 1;
20—Sliding block pressure bar 1;21—Slide rail 1;22—Slide guide block 1;23—SA02 large slider;24—Reset lever; 25—Cavity insert block;
26—Wear resistant plate; 27—SAO01 large slider;28,33—Sliding block guide block ; 29—Slide rail 2 ;30—Sliding block pressure bar 2 ;
32—Core inlay block ; 34—Slide rail 3 ;35—Sliding block pressure bar 3 ; 38—Limit block ; 39—Support column 1;40—Dome pole
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Fig. 12 Mould assembly drawing
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Tab.1 Recommended process parameters

Forming process parameters Numerical value

Poisson’s ratio 0.426
Solid density/(g*cm™) 0.95
Modulus of elongation/MPa 911
Shear modulus/MPa 319.4
Maximum shear stress/MPa 0.2
Yield strength/MPa 27
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Fig. 15 Boundary conditions and load settings
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(c) Static load stress cloud diagram of steel pipes
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(b) Dynamic load stress cloud map of pallets
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(d) Dynamic load stress cloud diagram of steel pipes
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Fig. 16 Tray stress cloud chart
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Fig. 17 Plastic tray products
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