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Design of injection mould for helicopter cockpit connectors
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Abstract : In response to the functional requirements of helicopter cockpit connectors and the production requirements for
injection molding, glass fiber modified polysulfone was selected for injection molding, and a kind of two plate cold runner double
opening mould was designed for the injection molding production of plastic parts. In the mould, when using polysulfone for
molding, the gating system was designed as a single submarine gate, with the gate opening on one side of the mould cavity and a
gating port diameter of @1.5 mm. Two oil cylinder core pulling mechanisms were designed for the molding and demoulding of two
deep square holes in the local position of the plastic part. A core shrinking slider core pulling mechanism was innovatively designed
for the forming and demoulding of segmented discontinuous internal threads in plastic screw seat. In the mechanism, three discontin-
uous internal threads were formed using three core shrinking sliders, and then these three core shrinking sliders were driven by a
central core through a diagonal dovetail groove. The driving power of the central core comes from the opening power of the mold.
The advantage of using this mechanism is that it can avoid the complexity of the mechanism and the increase in mould manufactur-
ing costs caused by the use of a 6-sided differential slider mechanism or an internal thread rotating core pulling mechanism when the
internal thread feature was used for core pulling. Under the condition of using the internal shrinkage core pulling slider, the mould
manufacturing cost and processing assembly difficulty have been reduced, and the mould manufacturing cost had been effectively
reduced by about 10%.

Keywords : polysulfone ; glass fiber modification ; helicopter cockpit connector ; shrinking core slider mechanism ; mould
structure ; injection molding

EEUE : 2023 4RO BB e 2 s RS (Y B2302)

BIRAERE  RO5H, TR, PRI, 2SRRI S RE BRI A HOR WL BOA (R AR T 1A s AR, AL, 0% s R AR, J2 2 A At
A S B E O TR

Wr#E B : 2024-09-05

S| 25, B, RIO5HE 55 TS A A i YR B T 0]. TR BRI, 2024, 52(11): 110-115.
YANG Qin, WANG Qing, WU Fangrong, et al. Design of injection mould for helicopter cockpit connectors[J]. Engineering Plastics Applica-
tion,2024,52(11):110-115.



W2, 45 ELTHOUREAR AR B A 111

ROU(PSU) & — F i 14 RE () VB PE TR SR,
LA 5 AT B TR Ak 2 b Pk | H o P S5
PEo A7 T, PSU BFVIEIZ IR 0 175 °C, n] 7E
—100~150 °CZ [R5 1 HL7E i i1 i =2 4k
PEREM LY o TR Al 8 b M 1T, PSU & —Fifit TEAIL
TR ) JEE Ao ), BRI 50 OF A R N il AL AR |
B IR | A5 TR LA AP X LAl Ak 27 30500 (an JE WL R Bl 5
ykasE . WSy I, PSUTEMIIR Y BREE Fh Aok
REAS PR EE R AP R A M RE . 4 S 1 v Tid , PSU
BA B0 i 8 5% , 2053 0.4~1.6 MGy 48 5 Fil K
U8 1 PSU KR, AT DAAR 25 5 i 147 V8 S AR
IO R HoMUER A P RE , PSU BT 2 W H T4 40
I, A FEHUAR Tl BRIl B dh Tk %5 il
T A SR B T A R B IR AL AE A, DL
AU oK 8 R VR R G e B G s B4
SRR LRGN AR A -

PSU & & W RHE 1 G B 2o A vh e 30 R 4
PIMERES T BN, AE+310 °CRYIRE FIALR+170 °C
(IZPE T, PSU M BHR 25 5 BEAT I 9T R . k4,
PSU & &M Rka v FIAE 2 Rk B 6500, B fa s
fik B 1) B AR 1 PSU-SR . PKXR % 34 A VR 5471
T B3R BET (GR M SB T de b/ = A kokt . i
GF H45 i, PSU T B ] LA R B2 2 15

FE L TH AL M 7 422 1 LA SRR AR & TR A 1
PR, 25 B BT M R R Z B
FIATUABN ) ISR R A A i A 25 A PR BB K, ik
JH GF Bl i PSU REAE UMbt L 3% — 8350k . 4%
B A EL T LSRG T A SR R B SR R
T T 20%GF Btk PSU TSR AR EL, i T
SRS R 2 2 R s B L R B R e R A X
TH NGBS B B A B A5 — ik
P, AT RIS AR L A 2R A 2
1 BEANEEEG B ST

ELTHHURE R S R SR A AN R 1 R . ¥4
TR —A~90° BB & . Fe I G & 55 R N 36.5
mm, &REEEEE Jy 3.8 mm, MWIHAILEHE, &%
TE T 7E 2 4% 181.5~106.8 mm =2 [8] (47 [ % B A
T ST ZE L HES Y 136 4~ B IR & X Fil 144 1R
Zh, BN A X EE R 0.8 mm, HIHI % h i E N
0.5 mm. 7EF4% 181.5~189.0 mm 22 [a] (1) F- 1 K 9k
IS T, SR 5.5 mm.

T2, T3 A FIZEANY &, & AR 0.8 mm. P

= (] 1 =
Left view : i Bottom 3D view

Rigﬁ view
Bottom Vie\%

Al_Top view

X—Star shaped convex platform; H—Shallow circular protrusion;
T1,T2,T3—Arc-shaped protrusions; Z1 ,Z2—Square holes;
L,—Screw seat; L1,L2,L3—Internal thread segmentation;
J1,J2—Reinforcing bars; Z1,Z2—Square hole; Cw—Ripple pattern
B BT
Fig. 1  Plastic part of helicopter cockpit connector
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Z1,Z2—Same as fig.1; PL—Main parting surface; P, , P,

Parting
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surface; F,,—Mould coordinate axis X+; ¥, —Mould coordinate axis ¥-;
F,—Mould coordinate axis Z-; 1—Cavity insert; 2—Core insert;
3,4—Square hole core; 5,6, 7—Internal shrinkage core sliding block;
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Fig.2 Parting and molded scheme
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Moving mould top view

Fixed mould bottom view

Mould 3D view

F..,F, ,F, ,1 ~8—The same as Fig.2; 9—Upper clamping plate ; 10—Fixed mould plate ; 11—Moving mould plate; 12—Moving mould back plate;

13—Mould foot; 14—FEjecter retainer plate; 15—Ejector plate; 16—Lower clamping plate; 1 7—Locating ring; 18—Sprue bushing; 19—Spring;

20—Return pin;21—Runer pull rod; 22—Cover board ; 23—Ejector; 24—Water way ; 25—Seal ring;26,31—Hydraulic cylinder;27,30—Slider;
28,29—Square hole core;32—Straight guide bush; 33—Guide pin;34—Nylon buckle;35,36—Guib(Guide Rails);37,38—Jaw;39—Puller bolts;

40—Separate spring; K1—First mould opening surface ; K2—Second mould opening surface; M1, M2—Slider mechanism;

M3—Shrinking core mechanism
K3 BEHAGY
Fig.3 Mould structure

(a) Fixed mould plate
3~8,PL,g0,R0—The same as Fig.2;
10,11,27,30,34—The same as Fig.3;

(b) Moving mould plate

P,—Plastic part; S, ,S,,—Slider groove
4 RSB
Fig. 4 Design of fixed mould plate and moving mould plate
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5~8,22,K1,F,—The same as Fig.3;P, —Plastic part;
Tg— Angle dovetail groove
5 B M3 2544 K T AR 3

Fig. 5 Structure and working principle of mechanism M3

(b) Status of mechanism molded

(a) Installation of M3 in Part 11 parts in P,

5~8,11,22,K1,Tg,P, —The same as Fig.3
16 HLF M3 Y4225 3D P
Fig. 6 Installation 3D view of mechanism M3
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Fig. 7 Working principle of mould
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