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Design of injection mould with hydraulic driven composite core pulling for 180° bend pipe joint
WANG Huafeng
(Zhejiang Industry Polytechnical College, Shaoxing 312000, China)

Abstract : Taking 180° bend pipe joint as the research object, the design of its inner wall demoulding mechanism was opti-
mized. The hydraulic driven composite core pulling mechanism for demoulding the inner wall of the 180° bend pipe joint was
designed using the step-by-step driving method with two hydraulic cylinders. When the mechanism worked, the first cylinder was
used to drive the molded part of the straight tube inner walls at both ends of the bend pipe to complete linear core pulling, leaving
space for the core pulling of the inner wall of the bend pipe. Then, the second cylinder was used to drive the rack to move linearly,
which in turn rotate the gear. The gear rotation actuated the L-shaped swing arm to drive the bend pipe core to rotate 150° for core
pulling. Finally, with the help of the ejector base plate, the L-shaped swing arm and bend pipe core were pushed out, achieving
complete demoulding of the plastic part. In order to reduce the bending degree of the bend pipe core, the bending angle of the bend
pipe core was optimized to 160° through the optimization design of the inner wall parting surface in the parting process, so that the
rotary core pulling of the plastic bend pipe inner wall could be completed under the 150° rotating of the bend pipe core. The mould
structure was designed as a set of two plate cold runner mould with one cavity. The gate was optimized at the geometric center of the
outer wall of the bend pipe, which was a 2.8 mmx2 mm rectangular section gate. After mould trial, the molding cycle is about 21 s.
The mould effectively solves the problem of automated production of 180° bend pipe plastic parts. Compared with similar moulds,
the mould structure is simpler, easier to manufacture, and has lower costs.
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G,—Bend pipe; G, , G,—Straight pipe
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Fig. 1 Structural and dimensions of bend pipe joint plastic part
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G,,G,,G,—The same as Fig.1; P, -Plastic part parting line
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Fig.2 Shape of inner and outer walls of plastic parts
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(a) Design of molded parts

(b) Inner wall molded parts

1—Side slider;2—Bend core ; 3—Outer wall core insert; 4—Cavity;

P, ,P,,—Secondary parting surface ; L,—The local small plane of P, ;

o P —Plastic part; e—Bending angle of bent pipe;
V—Vent; R —Runner; g —Gate; P, —Main parting surface
B3 BRI R
Fig.3 Layout of molded parts
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(c) Pressure drop during filling

Time to reach ejector temperature of plastic parts
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(d) Cooling time
A,—Best gating area; W,—W,—Cooling pipe number
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Fig. 4 CAE analysis of filling and cooling
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F,—Core pulling direction; F,,—Ejecting direction; 7,—Clockwise rota-
tional core-pulling direction; 1—Side slider;2—Bend core;
5—-O0il cylinder center rod connection block ; 6—Wear resistant plate;
7,10,23—Travel switch; 8, 13—Guide block ; 9—Water spout;
11,12—0il cylinder; 14—Slider; 15—Gear rack ; 16—Gear;
17—L-shaped swing arm; 18—Guiding roller; 19—Ejector base plate;
20—F]lat bearing; 21—Cylindrical thrust bearing ; 22—Core shaft;
24—Sprue puller; S —Straight pipe side core pulling mechanism;
S,—Bend core rotating core pulling sub-mechanism
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Fig. 5 Hydraulic driven composite core pulling mechanism

for inner wall bend pipe
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3635 34 33
Moving mould

Fixed mould

S,,S,,1,2,5~24—The same as Fig.5;4—Fixed mould plate (Cavity);
25—Upper clamping plate; 26—Bushing ; 27—Guide pin;
28—Moving mould plate ; 29—Backing plate ; 30—Mould foot;
31—Lower clamping plate; 32—Return pin; 33—Return pin spring;
34—Ejector retainer plate; 35—Stop pin; 36—Ejector plate guide pin;

P _—Main parting surface
Ko BLHAGHY
Fig. 6 Mould structure

1~33,8,,S,—The same as Fig.6; ', —Mould opening direction
K7 LR T AR5
Fig. 7 Working principle of mould
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