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Design of injection mould for paper shredder storage barrel plastic parts
JIANG Bingchun', LI Zhenhao®, ZHAO Liping'
(1. School of Mechanical and Electrical Engineering, Guangdong University of Science and Technology , Dongguan 523083, China;
2. School of Dongguan Electrical and Mechanical Engineering, Dongguan 523846, China)

Abstract : A complex injection mould was designed based on the appearance characteristics and molding requirements of a
paper shredder storage barrel, which included a oil cylinder core pulling mechanism of tunnel slider in fixed mould, a ejector plate
with angular lifter core pulling mechanism, an angular lifter with ejector sleeve and pogo pin structure. The ejector plate with
angular lifter core pulling mechanism was used for demoulding the two undercuts on the inner view surface of the plastic parts. The
angular lifter with ejector sleeve and pogo pin structure successfully solved the demoulding problems of four pillar undercuts inside
the plastic parts. The oil cylinder core pulling mechanism of tunnel slider in fixed mould was used for demoulding the undercuts on
the appearance surface of the plastic parts. The ejector plate drove the angular lifter for core pulling while simultaneously pushing
out the plastic parts to complete the ejection, eliminating the need for a ejector retainer plate structure in the mould structure. During
the production and debugging process of the mould, there was no interference in the various ejection and core pulling mechanisms.
Further optimization design of the mould structure was used for solving the common problems that may arise during plastic molding.
After the mould was put into use, 30 000 plastic parts had been produced, and the dimensional accuracy and appearance quality
requirements of the plastic parts could meet expectations.

Keywords : paper shredder ; core pulling mechanism ; ejector plate mechanism ; oil cylinder ; ejector sleeve structure of

angular lifter ; pogo pin structure
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Fig. 1 Detailed 3D display of structure and dimensions of storage

barrel plastic parts

FC. BB B AIM BHE R DI (PP) , i BHEAT T
2 TG RS AER T R 2R R R RE AR
SEOLR, A SISO Fo R X S MR ARG i i
X T R RS B BER A i S PP AT RN B . 98
1 B RETE A 2.8 mm, 2548 1 A W25 RN 4 4
T AR TG TR SRR 2R AR
A 440, TR T 4 A BN , 43 R8I0 A b i
TR T8 1 P 4507 030 B AR i)
TASKEHTHF R 47 B0 C b s 14>
SRR T Y R FH T g DR 8 LR 9 T A
U BB BB R, 2t T 3ASRMTURT—
ANTEAS R M HOR S S A LA A T
SN 2L TG S SO ASIF T [ 58 B AR T
2 AN SRS
2.1 A%

SRPEINAT K] () SN Fi et B (14 235 K0 A o5, R
DU & kg ST, TS FF 11 R4l 1 a8 f ke 43 P38
ST G S RS A R A FE B 55 e T ) A T
S AR SN, S A B AG Fe A B, IR 2 B .
H I 2 7R A7 B I A 3SR I [R] 4 2.204 s,
FEAE BV o SRPF B R BE 5 R T I RE
JEAHTE], 428 1.5 mm, 75 FEARBEE ) 60% LA , A2
PR ARILGE A5 5 SR S S TS (B
TFFE) , 3488 FH KK 11 s e AR A MO T P e 0 i
EA WIS /33 (R WK e i ) 11 1L 7 A e
S R S RS <

Filling time
=2.204[s]
Large gate ]

(a) 3D diagram of gate location
P2 Ber 3DIRE I RETE AT
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(a) Overlooking 3D diagram (b) Overlooking 3D cutting diagram

2—Fixed plate; 26—Core pulling block of fixed mould;27—Limit
block of heeling wedge ; 28—Oil cylinder base; 29—Heeling wedge;
30—T-insert of heeling wedge ; 31—Straight T-slot; 32—1Inclined T-slot;
45—0il cylinder; 46—Stroke limit block of oil cylinder;
47—T-block of oil cylinder
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Fig. 3 3D diagram of oil cylinder core pulling mechanism of tunnel

slider in fixed mould
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Plastic parts

Angular lifter A

Insert of stripper plate

Retainer of angular lifter A
Inclined T-slots

(a) Position distribution 3D diagram of
angular lifter A

Retainer
Angular lifter A

Limiting
groove

) Limit rod Inclined T-slots
Dowel pin

(b) 3D structure diagram of angular lifter A
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Fig. 4 Position distribution and 3D structure diagram of angular lifter A
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Plastic parts Insert of angular lifter B

Angular lifter ]7
|

Retainer
Spring Retainer

Spring retainer
(a) Position distribution 3D diagram of angular lifter B

Insert of angular lifter B
T-slot structure

Retainer \\ ’
| \
\\
Angular\\lifter\ B
\

Internal ejector sleeve and pogo pin
structure of angular lifter

Retainer

(b) 3D structure diagram of angular lifter B

Bottom plate of ejector pin . .
Face plate of ejector Pin

‘ Pogo pin

Ejector sleeve
Ejector pin <
Spring Retaining plate

(c) 3D diagram of ejector sleeve and
pogo pin structure of angular lifter B

Angular lifter B Delay plane of pogo pin

Guiding slope

Bottom plate of ejector pin
otfom plate ot ejectorp Retaining plate

(d) 3D section view of ejector sleeve and
pogo pin structure of angular lifter B
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Fig. 5 Position distribution and 3D structure diagram of angular lifter

B and its ejector sleeve and pogo pin structure
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Thumb and index finger structure

Balance block tube position structure

(a) Precise positioning structure forward graph

Thumb and index finger structure

Balance block tube position stucture

(b) Precise positioning structure backward graph
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Fig. 6 3D diagram of precise positioning and guidance

auxiliary structure
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Front mould core (fixed plate)
\
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Secondary venting (blue)
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(a) 3D diagram of fixed mould venting system

Core pulling block of fixed mould

Primary venting (red
Overflow tank (yellow) 24 g (red) K

Secondary venting (blue) K 5:1 Angular lifter A

Vacancy avoidance (yellow)

(b) 3D diagram of venting system of angular lifter A

Secondary venting (blue) Primary venting (red)

Angular lifter B

Primary venting (red)

Secondary venting (blue)
Insert of angular lifter B

(c) 3D diagram of venting system of angular lifter B
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Fig. 7 3D diagram of venting system
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Cooling circuit of fixed mould (red)

Cooling circuit of fixed plate insert (yellow)
Y)oling circuit of fixed plate (purple)
\

)

o
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Cooling circuit of angular lifter B (green)

(a) Side view of cooling circuit

Cooling circuit of moving plat‘e (blue) \\
\
Cooling circuit of stripper plate (dark green)
(b) Front view of cooling circuit

Cooling circuit of fixed plate (purple)
\\ Cooling circuit of fixed plate insert (yellow)

\ \

Cooling circuit of angular lifter B (green)

(c) 3D stereogram of cooling circuit
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Fig. 8 3D diagram of cooling system
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(d) Front view 1

(e) Front view 2

1—Panel; 2—Fixed plate; 3—Stripper plate;4—Moving plate ; 5—Bottom plate; 6—Insert of fixed plate; 7—Moving mould core;

8—Inserts of stripper plate; 9—Angular lifter A ; 10—Plastic parts; 1 1—Sprue bushing; 12—Angular lifter B; 13—T-slot insert (angular lifter B);

14—Return insert of angular lifter B; 15—Ejector retainer plate; 16—Ejector Pin; 17—Pogo pin; 18—Ejector sleeve; 19—Spring ; 20—Wear block;

21—Spring pressure plate ; 22—Retainer; 23—Pin; 24—Limit slot; 25—Pressing block ; 26—Core pulling block of fixed mould;

27—Limit block of heeling wedge ; 28—Oil cylinder base; 29—Heeling wedge ; 30—T-insert of heeling wedge; 31—Straight T-slot;

32—Inclined T-slot; 33—Thumb and index finger structure of parting surface ; 34—Positioning block of parting surface; 35—Cooling circuit;

36—Air nozzle ; 37—Guide bush; 38—Guide pillar; 39—Limit pull rod ; 40—Balance block ; 41—Clamping block ; 42—Air ejection of moving mould;

43—Ejector/return rod ; 44—Air ejection of fixed mould;45—Oil cylinder; 46—Stroke limit block of oil cylinder
K9 BH S
Fig. 9 Assembly drawing of mould
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Drainage tank

Overflow groove

Rill mark

(b) 3D diagram of  (c) Surface rill mark on
overflow groove a plastic component

(a) 3D diagram of
drainage tank

(d) Appearance of plastic part after mould testing
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Fig. 10 Related schematic diagram of mould testing status analysis
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