5245, % 6 T B o ok N Vol.52, No.6 47
2024 4 6 H ENGINEERING PLASTICS APPLICATION Jun. 2024

doi:10.3969/j.issn.1001-3539.2024.06.008

WATGIB R R B AW TR F RS R R

W FF

(LR BN T RE24Be , B 330098)

TEE: 45 4T R, ﬁﬁ%o“%m T IR UG IR R A A A AT A B B ILF A K A&
SRR AT v el TG K F A S R R TG P, A5 ) CAEéﬁﬂi]/\#frm‘fﬂ%%ﬁwﬁ%i&”Tﬁm»\#fr kxR GAR
WABRXETRELRGE, AR AARA | mm, RELEHY ZBARE+— B HRA LR, PTIRIFHRIERL
RAFIFFEHR AW N INEBR £ 425 £ 38 CCA T (AR EML<S0 °C); RS & B o ¢ IR 20 E A
0.7373~0.998 6, fL A 2 ARIE £ & 69 25 M 5% AR S KW I 4 1.024 mm, AR ARIE AR 55 4 R T a8 s ALK
FMT3 B A Kbl 5T R A T ol 4 38 3R e BB s B 48 R &6 2 FALIRE 5 3 A X8 0.3%, Y% 0.1%, 251 0.2%, 5
fhACLE Fxd B4 iR T LA A AR 89.4 °C, #HR 292.4 °C, i 44 & 77 92 MPa, A2 /K8 B 25 °C, 2 # A #1385, 4
PLLEAM ) —Fr MR R BORE AL, — BRI By, B AW R BLBE T @ R AR IR T T 3 AR BLARALAY 3 6 A HE AR
FHIR AL For i LA AR B A S AL 2 ] K A LA AL AR IR A BT A AR

KR AL LI 5% RA IE R CABRAL ; & & M B L%t ol &

FESES: TQ320.5+2  XHIFRIAEE: A  XEHS: 1001-3539(2024)06-0047-08

Design of hot runner mould for door handle seat with glass fiber reinforced nylon composite
TIAN Ke
(School of Artificial Intelligence, Jiangxi University of Technology ,Nanchang 330098, China)

Abstract : In the design of the mould for the car door handle seat plastic part, in order to solve the potential quality defects
such as floating fibers and large warping deformation caused by shrinkage anisotropy during the molding of high content glass fiber
reinforced nylon composites, the CAE auxiliary analysis method was used to optimize the molding plan of the plastic part. The
gating system in the plan was optimized to be a double-submarine-gate gating system, with the gate inlet diameter of 1 mm, and the
flow channel structure consisting of a three-stage-cold-runner and a hot-runner. The obtained gating effect is that the mould tempera-
ture difference between the inner and outer wall that causes floating fibers is controlled below 38 °C (standard value < 50 °C); the
probability range of fiber orientation tensor on the main appearance surface cover is 0.737 3-0.998 6, which can effectively ensure
the structural strength of the cover surface; the maximum warping deformation of the plastic part is 1.024 mm, which can ensure that
the forming accuracy of the key dimensions of the plastic part meets the MT3 Class A accuracy requirement; the anisotropic molding
shrinkage rate of the cavity based on glass fiber reinforcement is set to 0.3% in the X direction, 0.1% in the Y direction, and 0.2% in
the Z direction, respectively. The optimized injection molding process parameters are as follows: mould temperature of 89.4 °C,
material temperature of 292.4 °C, injection pressure of 92 MPa, cooling water temperature of 25 °C, and injection molding cycle of
38 s. The mould structure is a two plate hot runner mould, the mould cavity layout is one mould with two cavities. Three demoulding
mechanisms were designed by using the demoulding direction integration method in the mould, of which the fixed mould ejector
plate lifter mechanism and the hydraulic cylinder ejector plate angle core pulling mechanism had a good reference for demoulding
mechanism design of similar plastic parts.

Keywords : composite ; glass fiber reinforcement ; nylon ; injection molding ; CAE optimization ; anisotropy ; mould

design ; shrinkage rate
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Fig. I Door handle seat plastic part
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Fig. 4 Design of core pulling and demoulding mechanism
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Fig. 5 Optimization analysis of gating system



FRE: BEETIE R 8 b A PR T T PR I B e 51

SR B ) 2R REEESRIRA, T H SR
1 G1/G2 b 1 F AR i Rl Tl A2 93 2 4 B ) e £ 1Y
OYAELR . HE— 2 SRR 25 45 SR v LUK B, AR
2 B KA KA 0 F A8 A2 B TRIERAL , WA 5b
Fiw , WANR RS 22 /N T 38 °C KT 77 AL 17 2F 7]
F AR VERSE IR, 22 1.(50 °C), TR 2F 77 AR 1 KUK A%
e E T A Sc s i 145 18 R 5005 (W1~W6
HEH TR 2EK T 3 °C, Bl A 20, ¥ RS AR
JE 0 1.539 mm, H & A 78 SR 8 1) L i il
(E sd iRy, Gt —2 R T 2238, i
LA IR 2R By 1.024 mm, REARTF 2 14 64 ) Y
K BE R MT3 9, A 2208 R A ZE RGP ZER (RG] 258
mm, MT3 %A 2:H 8 AZE 1.1 mm),
3.4 ARGkt

WE Sc i, i F R A5 0 BR il 1 H1 K
B EIE O A E W1L,W2 FF e i e
3N, ELFEASE W2 kA2 BB 2 k11,02 DI
ST TR A2 (RS TR AR A, 4 /N T 18 A2
(ARG TR BB 07 PRBE SMEE AR 22 , b7 I VR 4R & 2 .
B W3, WA FX) Eahg s 2 fr 2 AT 40, 4
T WS FH X #HE He 6 BT 30, & 18 W6 Xt
RUWEEE 4 AT R . B HIKEE DR BE 25 °C(H
1K)
3.5 BERAM YRR E

i FEALEATRHE TR N GF J5 5 51 # I 4e 545 17
S R AR BET AR s RSE R, 4% 18] 3% B A B
R i FR AT 208 23R 2 IR 9 1 B 8 R v Al A — A
AR it o B XU 1 AR I 5 il AR TE B AR
IR N E 6a . 1E] 6a 1] L& B, 76 S KAl 2
(R 1~5, 25 29~32 JITHEI Sl —301 5 B3 1I~22 T AETL R
— 00 AR T S AR EE /0N TR A 2 (05, 6~
R0 FTAE R R — 301 5 25 23~ 1 28 T 7E 1 Sl — 1)
AR T AR B A . 3 3 Xk P& 6b Ff 41 4 SF- 2 B i)
KK 6c H L ERET 2 B 1 L AT LA E , 1 35 Y 7 1)
(ISR R A TV 2 X7 Ta] AL S5 55, IR T 7
LA 1) R A e 2, BT XA LA R R R Y
B 647 25 S AU RSH i , o A e 46 32
0.1%~0.3% , IS4 3 47 0.2%, IR M4 4 P 6 4y
B, ROT Tl s X o) R KA RIS 45 52 0.3%, Y ] R
e /IR RIS 45 3R 0.1%, Z 1) DU BORE R I 45 2R 2441
0.2%.
3.6 EW I EAKMAKT

I AEXEAR NP TP R, 22 CAE i T 4k

Deformation, all factors: path map

1.6 . b v
9ul0 EHE o i
8lss 4 3 2 2347 2aF3%0 50
i A 2 g 332807 2
i\ 2
£ 748, | X+.+ /’ y2 \»,
£ 1.2 a7 23 '-;’1314
g ) O = )25f33
: 64ty 13 ‘ ;l)l‘? 2l sa
S 1.0 t | 2<)f J
°Q </ 16, 18 I ! /
(=] 2 A { AyA 422 \
0.8~ X | 1517 W9 30 /32
4 W | Y
0.6 \ O ) I
0 100 200 300 400 500 600

Length/mm
(a) Path detection of warping value

Average fiber orientation
Time=30 s

0.997 13
0.8682
0.7349] |

0.6106] G
04818l

X+ ‘_LH

(c) Fiber orientation in center of plastic parts

X+—Positive direction for mould coordinates horizontally orientation;
Y+—Positive direction for mould coordinate perpendicular orientation;
¥ —Path detection point
6 MR R BT
Fig. 6 Analysis of cavity molding shrinkage rate setting
o i R AR R 0.923 5, X W A AL T3 T
LB HCR AR 89.4 °C, BHIE 292.4 °C , T 5 Bt [A]
1.12 s, 7 411K 77 92 MPa, {4 JE i} ] 8.4 s (75 MPa-3
$,55 MPa-3 s, 30 MPa-2.4 s), & #I/K & FE 25 °C, %

HIwE] 23.5 s, FE I JE ) 38 s,
4 HELEHMETIIERE
4.1 HAZMZH

W7 BIE7R ARLEL A —Fl 1455 2 s BRI T 1 A A
B WREAERE R A Ja R PR A1 sy AR T
fT A A2 T B BILAG) BT L ) B AR S5 by
FESE X PRI AR SR T, AR L (%) 38 AR A AT A
o 2 A BB B R — A IK S AL A 1 17 3K
gl (R BS R s HLAS 3K 2l 03 o8 5 T AR = 3K By 1
T Y S ZR P BB A R () BIR SR P HR T T 5K
3y, XA R A BT BB AR G A 1 52 2 bk, 1) T
BEEL R Il i T R 2ee . 1Rl 4 B EL I HAL
FRAL X A P 7 H ALY VLIS BRI R VLA
V2 . BLELBIPRLIRTCY P, R 10 R K

PRI 4 k22 55 A6 8 Y
H 3 hge, VA VI E AR 6], 515 %
mr.

(HUE 7 89 A-4 E R Bt T e SR R
THLAE G2 ALA 2 1) T 8K 3l E AR5 8 4% K4 [m]



52 AR

2024 4E %5 52 4 45 6 1

1/2/3/4/5'/6/7/8/K0/K1/K2/K3/K /P —The same as Fig.4; 9—Upper
ejector plate; 10—Lifter seat; 1 I—Upper push rod; 12—Angle pin;

13—Ejector; 14—Pulling rod; 1 5—Ejector plate flange; 16—Lower ejec-
tor plate; 17—Back plate; 18—Oil cylinder; 19—Trailer guide pillar;
20—Drag plate; 21—Moving mould plate ; 22—Slotted drive block;
23—Fixed mould plate ; 24—Hot runner cushion plate;
25—Clamping plate; 26—Hot nozzle; V1/V2—Cavity number
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Fig. 7 Mould structure
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Fig. 8 Plastic part simulation door panel + probe testing
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Tab.1 Sampling test results of plastic part

Item Dimension specifi- Specification Data measurement Data of organization measurement results/mm Up to
cation limits/mm times Cavity V1 Cavity V2 standard
1 Warping +1.05 (MT5A) 3 1.02 1.01 0.99 1.04 1.02 1.04 Pass
2 Dimensionl.2 0.2/0 3 1.21 1.2 1.17 1.1 1.1 1.1 Pass
3 Warping 0.5 (MT5A) 3 0.37 0.36 0.38 0.45 0.41 0.39 Pass
4 M6x2 M6 3 Qua}iﬁ- Qua.liﬁ- Qua.liﬁ- Qua.liﬁ- Qua.liﬁ- Qua}iﬁ- Pass
cation  cation  cation  cation  cation  cation
5 Position 1 3 1.02 0.98 0.92 0.95 0.99 1.02 Pass
6 Warping 3 0.84 0.87 0.91 1.01 0.97 0.93 Pass
7 Warping 2 3 2.01 1.94 2.02 1.96 1.89 1.72 Pass
8 Warping 0.5 3 0.31 0.45 0.44 0.32 0.35 0.35 Pass
9 Warping 0.5 3 0.39 0.38 0.49 0.51 0.47 0.41 Pass

(2)i5 FH CAE AL 43 BT AR A5 B I 452 1 1) e 1
ok 2 AR DA R, R H R E AR 1.0
mm, 8 A R — I .l
TEALSE 58I RS AAS BT ACR - R 25/ VT
38 °C LT = A= PREF [ A FRIERL R 22 (E/(50 °C); &
FLAHNLTA T5 1 ALY £ 4 EE) 5K A 0.737 3~
0.998 6, i IA] A1 Y254 58 B 4 5 fe G AR I 5>
1.024 mm, RE PR IE 58 17 G B RS 1Y) 1 286G B il A2
MT3 G 2B R A SR A ZE R 5 151 B TR 4 %
K22 A, 43 30 X Ta B 0.3%, Y B 0.1%,
ZIAHL0.2% HEALE X R B3 T 23500 R
89.4 °C, #hk 292.4 °C, 5 J% 1 92 MPa, 2 HI /K i
J& 25 °C, 1 EYEJEIN 38 s

()L G 44 S — A5 s AT AR L, LR
FEE B BT A A A AR TTUAILA) R T 4
M T ARk WA A B4 LA BT R T i T+ 2 2%
YEH .
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