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Abstract : A two-plate mould was designed for a complex multi-directional deep cavity plastic part of an automobile intercool-
er air chamber, solving the production challenges of difficult demolding and the difficulty in achieving automated injection molding.
The square main body of the plastic part is equipped with a round tube joint at a 73° angle to the horizontal direction, and the outer
surface is densely covered with mesh-like reinforcing ribs. The four side walls all have multiple complex features that require lateral
core pulling molding, and some of these features have interfering core pulling directions, making the design of the demolding mecha-
nism very difficult. To solve this problem, a layered cavity design method was employed, decomposing the overall plastic part into
four logical levels based on geometric topology and demolding constraints. For the second layer of feature groups where the conflict
in demolding directions is most concentrated, a centralized optimization method for demolding directions was applied, and four
lateral core pulling mechanisms were designed. Due to the need for large core pulling force and space availability on the mold top
side, a hydraulic cylinder core pulling mechanism was configured, while the remaining three sides all adopted inclined guide post
core pulling mechanisms. Specifically, for the spatial motion interference between the two mutually perpendicular demolding direc-
tions of the top cylindrical feature, an innovative slider nested slider type secondary core pulling mechanism was designed. This
mechanism, through timing control, drives the inner slider which is responsible for vertical direction features to perform the first

core pulling, and after releasing the constraints, the outer slider which is responsible for radial features completes the second core
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pulling. This step-by-step action effectively avoids interference and achieves automatic and complete demolding of the plastic part.

Production verification shows that the mould structure is reasonable and the mechanism operates stably. Its layered design concept

and nested secondary core pulling mechanism effectively solve the problems of complex plastic part demolding and multi-

directional core pulling coordination control, providing a useful reference for the design of precision molds for high-functional

plastic parts in automobiles.

Keywords : intercooler ; air chamber ; polyamide ; layered cavity design method ; nested secondary core pulling mecha-

nism ; demolding mechanism
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(c) Y+ direction angle pin core
pulling mechanism
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Fig. 6 Core-pulling mechanism parallel to the X and Y axes

W6 KRR T, ST A K T T 6b
TN RRHFAE RIS I, 2 i 2 s 3
PB4 RS BHEAE 6 S AMARLES 7 B2, T
K Tl RE e R S s . iU TR L 7K
SE5 1] AR R 85 mm. [ 6¢ [RIRE SR A AR AE O 7]
Gy BV SR, 1T Ky AT eS0T R A 1
], $HCRE A 95 mm. HZERIZH S-S5 ] 6b 2401, TAE
JEERLRAH ], A4 6 FH TR shig B 2 i Tt 5 &
Bz gl BB A A AR TR B e RSz R T
FE4& S A H A S Bz shilt 5 S B R
Hug s Pia H IO sh SR .
3.2 5 X b iE ) AR A A% 69 AL B AR AL A
&t

BEXT LS BT A3 BT A 1) 43 B S TR o T
SR RASS , T T W B i S AR A R
1) 0 TR S S, A& 7 B ol T SR T
[5R] 5 A0 5 X IE 1) B 170, PR B AR S — sy
RIHLE AU T5 B2 IE X 0] ) 1E Y1 Rt 170, &l 7a
W SO S T LURZAILAS 2 R AN 2L, 9
Heo KL i e A B0 2 f1 13 12
HELA I 11 I H RO IRET 7 418 1 5 41,
A3 R L T AT B 4 i R BR A SR T 9 2 AR
25, BHRAE S UREN 1 540 BRI K, 7 A
O T AE 9 M B L A R 12009 0 12 [l )

Component 1

Vertical / I ‘—f’;—\—ﬁ J
slider 11 K, ‘A'—‘_‘\E\'ﬁnit
. .

A N
- . . screw’7
First core pulling action

(b) Single-stroke core-pulling action

(a) Lateral two-stage core
pulling mechanism

Component 2

==

Component 1

Limit screw 7

T — 71

K, %g Limit screw 9
_—

Second core pulling action

(c) Secondary core-pulling action
1—Plastic part;2, 13—Lateral core; 3—Outer slider;4—Wear block;
5—Locking block ; 6—Inner slider; 7—Inner slider limit screw;
8—Angle pin; 9—Outer slider limit screw ; 10—Guide rails;
11— Vertical slider; 12—Slide guide
P75 X IE ] ARHA S AL

Fig. 7 Core-pulling mechanism inclined in the X+ axis direction



162 AR

2025 4E, %5 53 4,45 8 1

DR B 08 [a] ¥ H 11 W K, 1) 43 8D, B 1) PN T BIGER
() RRAS A Al 280 22 e AR AN B 3 L BRI IR ET 7, —IK
S VESE R, Qi 70 Fios o BBRsE, 154l fdes i
2595 mm, R[] B 11 528 20 mm f9 1% ] 43 il iz
8. WEEIFESIVEAREBIES T, RS 4T 8 4k 2L 3K 5 1
ST UL S, BURT ZEBR A7 IR ET 7 (19 B
T 255 1 S AL REE K, 5 T s
i3, HZ AN 3 R A BRA A 5 [ E 7E SR
(Y BR A7 BRET 9 2 fish , — RSB ESS A, WKl 7e i
TN MR, YRS S R 30 mm, PRI
OB VEILSE R T 125 mm (IS I S, BRI 1) 4
TEXE S T JASE , 3 ] LAURI 0T
3.3 A AR ERAE R B E T

BEXTIE 4 3 A 9B AF Y BE R T 40 B 7 52 i
T A 8 Fras i B KA AL . R B
1 BRG0S0 LS 4 K T 5 4Rk . I
3 PR AR A R O S5O, T B 90 mm, (R I, £ T
IR A [ P AT S B 7.8 o A [ B as Bl SR
NP 1) NS SpiR S 7 - S = 6 S P R S A
HURR T8 N s e 25 Ak Ry (R ER 1T, Sl T AR T
IFA % At 23 1] RRRE AR ISk B8 M i AR
FERE TR L, FRLS SO I, inE R,
TCRE R AT R 00T 2 AN 2 B2 Al 28 14, ko 1 To0 i
BERMI™ i . T 5 TR 3R 18 R R I, 2 5 34
AT , DRI DU AR TOUAT 225 B e AR

K.

1—Core insert; 2—Main core; 3—Angle ejector;4—Lateral core;
5—Ejector; 6—Screw
P8 Bk PRE R R BN L
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(b) Mould working principle
1—Lateral core;2,34—Locking block;3,42—Inner slider; 4—Vertical
slider; 5—Slide guide; 6,18 ,32—Angle pin; 7—Mould foot; 8—Angle
ejector; 9—Guide slider of angle ejector rod; 10—Angle ejector seat; 11,
17—Screw ; 12—Supporting column; 13—Ejector; 14—Ejector plate;
15—Ejector retainer plate; 16—Return pin; 19—Slider bracket;
20—Moving mould plate;21,25,30—Slider; 22—Main core;
23—Fixed clamping plate; 24—Fixed mould plate ; 26—Hydraulic cylin-
der bracket; 27—Core insert; 28—Moving clamping plate;
29—Stop pin;31—Wear block; 33,43—Slider stop screw;
35—Guide pin; 36—Sprue bushing ; 37—Locating ring ; 38—Hydraulic
cylinder; 39—Guide rails ; 40—Guide bush;41—Outer slider;
44—Mould locker;45—Cavity insert;46—Plastic part
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Fig. 9 Mould structure and working principle
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