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Design of injection mould for car handle based on gas-assisted molding
YE Xianzhen',RONG Xing®, CAI Bulin’, YOU Helu'
(1. Chengyi College, Jimei University , Xiamen 361021, Xiamen,China; 2. Jimei University, College of Marine Equipment and Mechanical
Engineering, Xiamen 361021, China; 3. Xiamen Bulin Technology Co.,Ltd., Xiamen 361100, China)

Abstract : To ensure the reliability of the injection molding structure and quality of a certain car handle, CAE injection
molding simulation was conducted based on Moldflow, and gas-assisted flash molding method was determined as the mould design
and injection molding scheme. CAE simulation results show that total effect deformation of the plastic parts is reduced by 31.3%
compared to the gas-assisted standard forming method. Requirement for the accuracy of the filling melt volume is relatively low and
easier to control. Gas-core penetration effect is good, and the most suitable gate position, optimal injection process parameters, as
well as the optimal inlet position, gas delay time, gas injection time, gas pressure, and gas holding time for gas assisted forming are
obtained. According to the molding plan, a targeted design was made for the pneumatic injection needle movement mechanism
driven by the oil cylinder, the material channel closure movement mechanism, and the flash groove. Based on the structural charac-
teristics of plastic products, the angle pin is used to drive the sliding block mechanism to drive the double-sided inclined wedge
block to move, thereby driving a pair of sliding block inserts to move towards each other, solving the problem of core pulling and
demolding of umbrella shaped tooth surfaces and countersunk holes in limited space. An angle pin driven slider core pulling mecha-
nism was designed to achieve lateral core pulling with features such as ribs and tapered holes on the shaft. To ensure the safe, accu-
rate and reliable operation of gas-assisted molding, plastic part ejection and other actions according to the optimized injection
molding process, corresponding sequence control and guarantee mechanisms have been designed for each motion mechanism. After
injection molding production verification, the mold control and debugging are simple and convenient, the operation is safe, accurate
and reliable, the quality of plastic parts is stable, and it meets the design requirements.

Keywords : gas-assisted injection molding ; wedge driven core-pulling ; CAE injection molding simulation ; sequential
control ; injection mould

EEWH: HEI AN H (No.2022CXY0306) , #8248 il =24 /E5 H (No.2021H6032)

BIEEE: A, BIHIR, BRI M MR BTN T BB AR BRI 5 ]

WFs BHA: 2024-07-21

SRR MR, SRR, SO, A5 AU U S IR A TR i A L )], TR RN L 2024, 52(10): 116-123.
YE Xianzhen, RONG Xing, CAI Bulin, et al. Design of injection mould for car handle based on gas-assisted molding[J]. Engineering Plastics
Application,2024,52(10): 116-123.



ML, 45 B T U R A T R R e 117

U B T s AR (RO I L e
TEIBARIE AR T B A 1, T i BB AL AR
BRI R K S 7™ i BB A v 2 S5 i ] LAY /b
77 it 2% TR M1 i S it 728 T 5 ) G, Rk 98 2
(AU 1 5 8 i ) 98 2 BE JELE AR 1 57 S A%
e, T 4 e A R S s AR R R A
AR B RLAS , ks B AR T H A

SRR T2 S8 R BRI R G i Gl
VoI EAUS A R AR IE IR B[] AR AR
PRI} [R]85, 3k e S 80 2 [R] 2 A H S ), 75 B &R
PEIRE Y, A0S BV A S B, AR A 3 HE
FEVSE B VR I () SR RIS, R 38 B 8 2 B
SR | I 2 I S AR, s YR e FH TR

X B JRAH 22 B K HL AR i R Ry b 25 25 44 1Y
SRRt L 3 5 L SO B S Y R T
SR A S T S R R v B — e AR R
P, A2 E T CAE BRI H AR A FL A T2 A
ATT AT T A AW FE T AR, sk i AL .
SR A RS R W A 1 = AW VA Y R e
e

2 3 FHVE AL R CAE B AR X 7R 424
FTA RN T2 B AT 07 5 RO As iy <
R Ty R SR L S R T, IR R Y
b B S R T AR AR R I ] L SRk 1
P44 sh VR, BT HAR I 9 S AR SER LA , DL K sV nT
SEVEMIRBR S RS . IR EIRTF I SR,
BETE BT SE A A AL AR S5 44
1 BFBEF=RERSH

SR T TR R (PP, Hif KAME R
5ok 172.5 mmx132.7 mmx69.4 mm, 4544 4 & 1
7 AT B TR o Sk BE SR f ROEB A, # T R 0
B 254, RSF =k ©29.8 mm, 4 T4 3L i 14 755
SRR/ IME A 1.2 mm, S8 BE SR A KA 5 e/ IME
AHZE 2 24 8485 , OE PR TE S A" T4
TR S5 R B 2%, i AR 22 LR R/ TR IE R PR
BT R T A2 IR TR RS R 1T T

P SRR T RIT o, B LR oy — e —
Mo ARYEAET- VB S5 R R A, S 43 28 T Sy i e
A BRI, 42 B E 1 9T 7R PL AR R 53
RN PR AT 43 B 5 ¥ 4 2 A7 Wi A7 AE ©25.5 mm
SRR 4% % 08.5 mmAEFL, TR BIE T L R )T
[ TR TV RS AL 5 [ 4T 5 b L P A it T A

@2918 mm

59 mm
(a) Bottom view
(back side of handle)

©®20.3 mm Small end 8.5 mm
Deep4.l mm tapered hole

Fixed
mould

=

PL

Moving 4=
mould 7 Bevel gear
Wall thickness at

small end of rib 1.6 mm
(b) Axonometric drawing

Wall thickness at small  Large end is a #25.5 mm
end of ribl.6 mm  rotafing shaft tapered hole

Moving
mould
PL
y -
Fixed s == L
mould 1‘;‘ "ﬂ Small end is a

®8.5 mm tapered hole
Wall thickness at the small end of
inner rib of tapered hole is 1.2 mm
(c) Sectional view of rotating shaft part

1 S e s

Fig. 1 Structural diagram of a certain car handle product
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Fig. 2 Gas-core from standard molding method simulation
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Tab.1 Simulated injection molding process parameters
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Fig. 3 All effect deformations from standard molding method

simulation
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Fig. 4 Gas-core from flash molding method simulation
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Fig. 5 All effect deformations from flash molding method simulation

JITA 8O AR T BB A 5 6F L, A T 3 A 7R 3 9
1 A8 RN A T e A B IA AR T 31.3% K
e R TR AR T E AR AR
P FE T A IE WA ELZE A T S I R R R T 3
FA=85.1%, HAWRAL M T ESHOLE 1.
3 EEXBEMILIT
3.1 AHRA R4kt

(HEAWU I

] 6a b S LY (1 23 [E) A5 Jy , 1R 6a JUT 7,
HEGE O A — o BT, T B ) @4 mm 435 77
Pl AR d A 00 1 R X AR R R i 1T 2.5
mmx0.5 mm 35BS T, T AL RS R
THEREFARSMIL T AR TR EB A7, FLAE TR oh i
SO, AU AR B R BT BR IR 25 5 st
TESPPFFTT , N 2520 5 MR -4 1) R

WA 6a iz , TEAEE 77 i @ B 75 [ T
B 74 21 1 SR 1 shE A el e B 73 BRI 7E
ST 4 VR N B A 7T R IR S AE
WL 21 3K 3l 18 77 (938 Sh s i e e 76 15



2024 4F 45 52 45 45 10 1)

120 AR
73 74 75 76 77 48 49 25 26 27
43 Flash
7 gate
71

21

Nitrogen
gas
interface

64 63
Material passage
sealing hydraulic
cylinder interface

20

Gas needle hydraulic
cylinder interface

Oil pipe

(a) Spatial layout of gas-assisted molding

(b) Material passage closing mechanism
20—Oil circuit integrated seat;21,63—Hydraulic cylinder;25—Sprue;
26—Handle plastic part;27—Flash;28—Flash groove insert;
43—Limit switch;48—Material passage closing needle;
49—Moving mold cavity;62,67,69—Ejector pin;
64—CQuide rail block ; 65—Single bevel wedge; 66—Angular slider;
68—Ejecting pin; 70—Limit column; 71—Fixed seat;
72—Limit switch fixing plate ; 73—Pressing block ; 74—Slider seat;
75—TFixed block ; 76—Guide block ; 77—Gas injection needle
K6 MRS
Fig. 6 Gas-assisted molding system
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(a) Spatial layout diagram of core-pulling mechanism
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(b) Axonometric drawing of internal core-pulling mechanism
5,17,24—Slide strip; 6—Spring seat; 7—M10 bolt; 8—Spring;
9,15,23—Extended seat; 10, 16,22—Angular pin;25—Sprue;
26—Handle plastic part;27—Flash;29,39,41,47—Slide insert;

30,38,46—Slide seat;31,32,36,37,44 ,45—Wear-resistant block;
40—Double bevel wedge; 57—Positioning block;
58,61—Molding insert; 59 ,60—Guide rail
K7 ey
Fig. 7 Core pulling mechanism
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1—Locating ring; 2—Fixed mold base plate; 3—Fixed mold plate;
4—Moving mold plate; 5, 17,24—Slide strip; 6—Spring seat;
7—M10 bolt; 8—Spring;9, 15,23—Extended seat of slide guide rail ;
10, 16,22—Angular pin; 1 1—Block; 12,43—Limit switch;
13—Cushion block ; 14—Moving mold base plate; 18—Push plate;
19—Ejector pin fixing plate; 20—Oil circuit integrated seat;
21—Hydraulic cylinder; 25—Sprue; 26—Handle plastic part;
27—Flash;28—F]lash groove insert;29,39,41,47—Slide insert;
30,38,46—Slide seat;31,32,36,37,44 ,45—Wear-resistant block;
33—Return pin;34—Guide bushing;35—Fine positioning block ;
40—Double bevel wedge ; 42—Return spring ; 48—Material passage
closing needle ;49—Moving mold cavity ; SO—Counter; 51—Sprue
bush; 52—Fixed mold cavity ; 53—Wear-resistant block on end face of
return pin; 54—Guide pillar; 55—Guide pillar fixing plate;
56—Wear-resistant block on mold clamping surface
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Fig. 8 Mould structure
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Gas-assisted injection molding system

Gas supply system starts to inject 5 MPa nitrogen,

Delay for maintain for 25 seconds (holding pressure) and stop
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injection molding | injection molding opened, and
machine controls | machine controls the the ejection o
hydraulic cylinder of gas| | hydraulic cylinders of mechanism 1.E.]CCt1'01’1
Mould is injection mechanism and| | gas injection mechanism| ejects plastic m@hamsm
closed and material passage sealing and material passage part, sprue, is reset.
injection |1 mechanism to extend in LY, sealing me.chamsm to || | and flash. ) Mould is
lasts for 1.2 place. / retract in place. / / closed.
seconds. I/ / 2 Limit
| 2.Limit . .
2.Limit switch 43 loses 2.Limit switch 43 is switch 12 SWltCh. 12dls
power. energized. loses power. energized.

K9 TFABINUT K]

Fig. 9 Opening and closing sequence and control
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