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Mould design of multiple sliders synchronous ejection and accelerated ejection mechanism
for indexing ring
XIAO Guohua', LIU Xiaobin®, SHEN Zhongliang'
(1.School of Mechanical and Electrical Engineering, Zhejiang Business and Technology Institute, Ningbo 315012, China;
2.Ningbo Branch of Chinese Academy of Ordnance Science,Ningbo 315103, China)

Abstract : In response to the characteristics of the indexing ring plastic part, which features numerous undercuts on the outer
wall of the ring body and high requirements for molding precision, the following mould design measures had been adopted to ensure
the molding quality of the plastic part and achieve automated injection molding production. Firstly, two pinpoint gates were used at
the top of the ring body to ensure balanced filling of the mold cavity. Secondly, 12 sliders were employed around the circumference
of the outer wall of the ring body to achieve synchronous radial side core pulling, preventing deformation during demolding of the
outer wall. These 12 sliders were driven by the ejector plate to push the ejector ring, achieving synchronous core pulling. Thirdly, a
secondary acceleration ejection mechanism was utilized to accelerate ejection, ensuring complete demoulding of the plastic part and
avoiding the deformation issues associated with using small ejector pins. The optimized mould structure designed was a three-plate
mould with a 1-mould with 2-cavity layout and three opening stages. The synchronous core pulling of the 12 sliders was optimized
to be driven by the ejector plate, achieving partial core pulling of the outer wall of the ring body first, and then driving the secondary
acceleration ejection mechanism through the continued pushing of the ejector plate to achieve the final demoulding of the entire
plastic part.

Keywords : scale division ring ; circular multiple slider ; accelerated ejection mechanism ; radial side core pulling ; second-

ary ejection ; mould design
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Fig. 1 Scale division ring plastic part(unit: mm)
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(b) Filling pressure

g,,g,—Point gate; V,,,—Single-cavity cavity; P, ,, P, ,, P ,—Parting

L1°7 L2
surfaces; S ~S,,—Sliders; W,—Waterway ; G, —Limit screw ; G —Limit
slot; 1—Cavity insert; 2—Core insert; 3—Positioning cone insert;
4—Moving plate ; 5—Push ring ; 6—Push rod; 7, 7—Reverse locking
block ; 8—Sealing ring ; 9—Elastic compression spring; 10—Ejector pin;
h—Ejecting distance; R, , R,,,—Vertical runner; R, ,—Horizontal
runner;s,—Slider radial side core pulling distance
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Fig.2 Design of forming scheme
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(b) Pressure drop in the filling path
g,,g,—The same as Fig. 2; P —Pressure (MPa);
D, —Path length (mm);a, b, c,d—Path reference points
[#13 FEIAm ] A

Fig. 3 Filling time and pressure

Time to reach the ejecting temperature: path diagram

0 50 100 150 200
D /mm
(a) Time for the plastic part to reach the ejecting
Deformation, all factors: path diagram
0.150
0.125+
E  0.100F
£
o 0.075}
0.050
0.025 :
0 50

D /mm
(b) Warping analysis results

t—Time to reach ejecting; 0, —Warping deformation values
D, —Path length(mm); a~x.,,~q,,—Path reference points
&4 B oo b
Fig.4 Cooling and warping analysis
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(b) Fixed mould

g,.2,.5,W,,G,2,5,6,7,10,R,,,V,,—The same as Fig.2;

R,,—Horizontal runner; R —Sprue; V,,,—Mould cavity ; 2—Core

insert; 11, 13—Guide Pin; 12—Long pull rod; 14—Short pull rod;
15—Clamp block ; 16—Resin buckle ; 17—Support pillar; 18—Return
pin spring; 19—Return pin; 20—Ejecting plate guide pin; W,—Water-

way; M, ,M,—Stripper plate ejection mechanism
&5 BERSHAE
Fig. 5 Mould structure layout
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(b) Left sectional view
P.,.P,,P,1~20,S,,S,,M ,M,—The same as Fig.2 and Fig.5;
21—Ejector retainer plate; 22—Ejector plate; 23—Lower clamping
plate ; 24—Stop pin;25—Screw ; 26—Bush ; 27—Mould foot;
28—Moving mould backing plate ; 29—Fixed mould plate;
30—Runner stripper plate ; 31—Insert; 32—Spring ; 33—Lock head;
34—Swing board ; 35—Axle pin; 36—Support seat;
37—Compression block ; 38—Pulling rod ; 39—Main sprue flange;
40—Upper clamping plate ; //, —Mould opening direction
Ko MLHZZES TR

Fig. 6 Mould installation and working principle

zﬂxﬁ ’ ]”
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d

1

21 34 35
2,21,32~37,F,—The same as Fig.2,Fig.5 and Fig.6;
F, —Mould close direction;y, —Pressing distance;
y,—Ejection distance;
d,,d,—Warpage short end and long end arm length
P77 B M, M, Y T A
Fig. 7 Working principle of mechanisms M, and M,
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