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Optimization of core shift for thin-walled parts with large length-diameter ratio and its mould design
WANG Genhua', LU Yunxiang’, XIAO Guohua', WANG Yang'
(1. Zhejiang Business Technology Institute, Ningbo 315012, China; 2. Ningbo Huabaishun Mold Manufacturing Co., Ltd., Ningbo 315600, China)

Abstract : To address the challenges of core deflection and difficulty in the quality control of the formed product during injec-
tion moulding of thin-walled plastic parts with a large length-to-diameter ratio of 30, the core deflection behavior was systematically
investigated using mould flow analysis technology, and an innovative mould design of the hot runner mould balancing moulding
precision and production efficiency was proposed. Firstly, mesh generation and gate location optimization were conducted using
Moldflow software to analyze the influence of different gate positions on core deflection. The results indicate that the gate placed in
section 4 (10 mm from the end face), where the core diameter is larger, significantly reduces core deflection. After optimization, the
final core deflection after the core-punching pressurization process is reduced from 0.059 9 mm to 0.010 2 mm, achieving an reduc-
tion rate of 82.97%, which effectively ensures uniform wall thickness and dimensional stability of the product. In terms of mould
structure design, considering the appearance requirements of sections B and C, an integrated moulding scheme with large slider was
adopted to avoid the impact of parting lines on the surface quality. To meet the long core-pulling distance of 133 mm, an innovative
transmission mechanism with the rack to the gear to the rack again was designed, utilizing the mould opening action to provide driv-
ing force, achieving smooth core-pulling and limiting of the sliders. Additionally, to address the difficulties in venting and negative
pressure during demoulding in section C, a pre-ejection mechanism for venting pins was designed, effectively solving filling defects
and demoulding issues. The mould adopts an 8-cavity hot runner layout, with independent circulating water cooling for the berylli-

um copper long core inserts, ensuring moulding efficiency and mould life. Practical production verification shows that the mould
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structure is reasonable and operates stably. The research results of this paper can provide theoretical basis and engineering reference

for the mould development of similar high-precision plastic parts with large length-to-diameter ratios.

Keywords : large length-to-diameter ratio ; core deflection ; mould flow analysis ; hot runner mould ; rack-gear transmission ;

core-pulling mechanism
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(a) Grid division
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(b) Aspect ratio restoration in Moldflow
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Fig. 2 Grid division and aspect ratio restoration of the product
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core shift
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1,5, 9-Gear shaft; 2, 3, 6, 7-Gear; 4, 8, 11, 12-Rack; 10-Shaft; 13, 14-Key
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Fig. 8 "Rack-gear-rack" long core-pulling system
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Tab.1 Components and parameters of the "rack-gear-rack" long core-pulling system

No. Part name Parameters No. Part name Parameters
1 Gear shaft 1 m=1.25,Z =20 8 Rack 8 m=1.25,L=232 mm
2 Gear 2 m,=1.25,7,=21 9 Gear shaft 9 my=1.25,L,~262 mm
3 Gear 3 m;=1.25,72,=30 10 Shaft 10 L,,=262 mm
4 Rack 4 m,=125,L,=232 mm 11 Rack 11 m,=1.25,L,,=172 mm
5 Gear shaft 5 mg=1.25,2=20 12 Rack 12 m,=1.25,L,,=139 mm
6 Gear 6 m=1.25,Z=30 13 Key 13 7 mmx4 mmx16 mm
7 Gear 7 m=125,7Z=15 14 Key 14 7 mmx4 mmx16 mm

Notes: m is module; Z is number of teeth; L is length.
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15-Heat insulation plate; 16=Top clamp plate; 17-Hot runner plate;
18-Fixed mould plate; 19-Moving mould plate; 20-Support plate;
21-Spacer block; 22-Ejector housing; 23—Heat insulation plate;
24-Cover plate; 25-Sliding pin; 26~Insert rod; 27-Pull rod;
28-Limit pull rod; 72-Rack guide plate; PL1, PL2—Parting line;
1 to 14 same as Fig. 8
O PSMERE SN
Fig. 9 Internal and external parting limit device
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29—-Manifold plate; 30—Hot nozzle; 31-Product; 32~Upper mould insert;
33, 45, 67-Spring; 34, 44-Limit pull rod; 35-Small ejector pin retainer
plate; 36—Small ejector pin; 37-Lower mould insert; 38—Locating pin;
39-Flat ejector pin; 40-Ejector push plate; 41-Ejector pin retainer plate;
42-Bearing; 43—Actuator block; 46—Floating block; 47=Stop block; |
48, 49—Limit stop block; 50-Beryllium copper cooling channel; 51-Small
insert; 52-Long insert; 53—Venting groove; 54, 69—-Guide bushing;
55, 70-Guide pillar; 56-Tapered precision lock; 57-Water well; 58—Core
plate; 59-Guide element; 60—-Support pin; 61-Limit post; 62—KO rod
connector; 63—KO hole locating ring; 64-Support pillar; 65-EGP guide
bushing; 66—EGP guide pin; 68—Return pin; 71-Cavity plate; 73—Left
large slider; 74-Right large slider; 75—-Wear plate;
The rest are the same as Fig. 8 and Fig. 9
B0 BEHZERLE
Fig. 10 Mold assembly drawing
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