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Design of injection mould for complex plastic parts of automobile air conditioning pipe joint
XIA Yu,GAO Yunxiao
(School of Mechanical and Electrical Engineering, Zhejiang Business and Technology Institute, Ningbo 315012, China)

Abstract : A two plate mould was designed for the injection molding of a complex plastic part of an automobile air condition-
ing pipe joint, which solved the practical problem of difficult demoulding and automated injection molding production due to the
complex structure of the plastic part. In this plastic part, four irregular structural features were added to the cylindrical shell body,
including a 90° bent pipe joint, an angle straight pipe joint, a flange platform straight pipe joint, and a straight pipe+65° bent pipe
joint, making the demoulding mechanism design of the plastic part very difficult. To solve this problem, design methods such as inte-
grated classification of demoulding directions were adopted in the design to design the demoulding mechanism of plastic parts
according to regions. Six fixed mould sliding blocks were designed on the fixed mould side with features of 90° bend pipe joint and
angle straight pipe joint for the first core pulling demoulding of these two features. The core pulling action of the six mechanisms
was mechanically driven by the opening of the mold on the side of the fixed mould to complete the fixed mould first pulling action.
Four demoulding mechanisms were installed on the moving side of the mould including two slider mechanisms, a slider+bend tube
composite mechanism, and a large-sized pipe pushing mechanism. Two slider mechanisms were driven by angle guide columns and
oil cylinders respectively for demoulding the flange platform through pipe joint. The slider+bend tube composite mechanism was
used for demoulding the joint features of straight tube+65° bend tube. In this mechanism, the angle guide column drived the slider to
complete linear core pulling, and then the oil cylinder drived the bend tube core to drive the linear core pulling slider to move togeth-
er,completing the rotational core pulling demoulding of the 65°bend tube features. The plastic part was finally pushed out by a large-
sized pipe pushing mechanism to achieve complete demoulding.

Keywords : automotive air conditioning pipe joint ; first core pulling on fixed mould ; injection molding ; bend core

pulling ; composite mechanism ; push tube ; mould design
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BO—-Central upright cylindrical shell; BI—90° bend pipe joint; B2—Angel straight pipe joint;

B3—Flange straight pipe joint, B4—Straight pipe+65° bend pipe joint
K R R

Fig. 1 Plastic part of automobile air conditioning pipe joint

(b) Basic classification 3D diagram

PS,,PS,, PS;—Layered parting surface;
G,—Gate; 1,11, 11,1V —Layer number
K2 SRR
Fig. 2 Layered parting design
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(b) Right view

(e) Front axonometric drawing view

(f) Back axonometric drawing view

(d) O-Q section view

F14

F12 F13 F9

(g) B4 axonometric drawing view

B0~B4—The same as Fig.1;FO—BO inner wall; F1—BI1 inner wall straight pipe; F2—B1 outer wall circular groove ; F3—B2 outer wall circular groove;

F4—B?2 inner wall straight pipe; F5—B3 flange platform;F6,F6'—Flange straight hole; F7,F7'—Flange groove; F8,F8'—Ribs groove; F9— Ring

groove; F10— Round cone; F11—B3 inner wall straight pipe; F12—B4 straight pipe outer wall; F13—B4 bend outer wall; F14—B4 straight pipe inner
wall; F15—B4 bend inner wall; &,k .k, .k, .k, .k, .k, .k, .k, —Positive direction of core pulling; k_,k, .k, .k, .k, ,ks .k ,k, ,k,—Negative direc-
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tion of core pulling; A |, A ,— Local area codes ; PS,— Main parting surface; P, , P, ,, P, ;, P ,— Partial profile; PS,, PS,—Layered parting surface

L2°° L3 L4

3 SRR A
Fig. 3 Analysis of plastic part demoulding
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(a) B1 demoulding mechanism  (b) B2 demoulding mechanism part

(c) All B2 demoulding mechanisms

(d) Enlarged graph of K1 region

1,3,12,16—Angle pin; 2—F1 slider;4—F2 left slider;
5,8,13,14,17—Locking block ; 6— Guide rail ; 7—F?2 right slider;
9—F4 slider; 10—Slider seat; 11—F3 left slider; 15—F3 right slider;
S. .S...S..,S .S, ,S.  .—Mechanism number; Tgl N ng—angle

B11°~BI12>~BI13° ~B21 >~ B22° ~'B23

guide rail; k,, .k, .k, . k,..k, .k, .k, .k, ,P,,,P ,—The same as Fig.2

4 BI,B2 WﬁWZiﬁsr
Fig. 4 Design of Bl and B2 demoulding mechanisms
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(a) Front view of demoulding
mechanism in fixed mould

(b) Reverse view

1~15—The same as Fig.4; 18—Cavity insert;
PS,—Layered parting surface
5 BI, B2 JBURHUAL7E A5 Y 222
Fig. 5 Installation of Bl and B2 demoulding mechanisms

in fixed mould
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Spi2 3024
(a) Design of B3, B4 demoulding mechanisms

(b) Installation of S, S,,, S,, mechanism components in moving mould

19—F11 slider;20,27—Angle pin;21,35—Hydraulic cylinder;
22—FS5 slider; 23—Locking block ;24—Core insert; 25—Central dowel
pin;26—F 14 straight pipe slider;28—F15 bend core;29—F15 arc slid-
er;30—Positioning block ; 31—Arc guide block ; 32—Arc driven slider;
33—Gear; 34—Gear rack ; 36—Ejector sleeve core; 37—Ejector sleeve;

G,—Guide shaft;Wg—Bent core section; S, S50, 85,5855 Spu Spe—

Mechanism number; k. .k, .k, ,k,.,PS,—The same as fig.2
K6 B3,B4,BOBBHLILLT
Fig. 6 Demoulding mechanism design of B3,B4,B0
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(a) Mould 3D View
Sui0rSpi50S

BI2?~BI13?

(c) Moving mould
S5225Sp232Sp31 5 Spaa» Spas Syy—The same as Fig.4 and

B22°~'B23”

SBll ’
Fig.6;38—Sprue bushing;39,49—Adiabatic plate;40—Fixed clamping

B21”

plate;41—Fixed mould plate;42—Moving mould plate;

43 ,44—Adjustment plate ;45—Mould foot;46—Ejector retainer plate;
47—Ejector plate;48—Moving clamping plate; 50—Lower insertion
rod;51—Lock body ; 52—Lock hook ; 53—Guide pin; 54—Guide bush;
55—Spring; 56—Puller bolts; //,, H,—Mould opening surface;

P —Plastic part; S —Commonly used plug in rod control mechanism;
PS,—Layered parting surface
7 HERSEHY
Fig. 7 Mould structure
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(f) Moving mould (g) Fixed mould

HZ H!
(h) Mould opening

(i) Mould opening 3D

S5 S0 Sh135Sh01 s Sh0n s Sios s Siap s Spas s Sy s S The same as Fig.4 and Fig.6; 1~18—The same as Fig.4 and Fig.5;19~37—The same as Fig.6;

BI11”>~B127~BI13°~B21 >~ B22° ' B23* ~'B31° ~B32 B4 BO

38~56,H,,H,—The same as Fig.6;k, —The same as Fig.3
K8 AL

Fig. 8 Assembly of demoulding mechanism
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