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Mould design of nylon 90° bending pipe joint with 8 cavities
YANG Shaozeng"?, LI Weiding’, YE Jianhui*, LIU Jian', MA Changyue'
(1. School of Ninghai, Zhejiang Business and Technology Institute, Ningbo 315012, China; 2. Institute of Artificial Intelligence and Brand Innova-
tion, Ningbo 315012, China; 3. Ningbo Careful Special Automobile Co., Ltd., Ningbo 315033, China;
4. Zhejiang Sapphire Instrument Science & Technology Co., Ltd., Ningbo 315636, China)

Abstract : To meet the requirements for efficient multi-cavity production of a certain nylon 90° elbow plastic part, a pseudo-
three-plate mould was designed for automated injection molding of the plastic part. In the mould, the cavity layout adopted a vertical
layout, which enabled the single-mode to achieve a layout of 1 mould with 8 cavities. In conjunction with the 8-cavity layout of the
mould cavity, the key point of an innovative design of an oil cylinder driven swing arm type bent pipe core rotating core pulling
mechanism has been developed for the core pulling and demoulding of plastic bent tube inner walls. The working characteristics of
this mechanism are as follows: arranged on one side of the moving mould, using a swing oil cylinder to drive the swing arm to drive
the bent pipe core to perform a 90 ° rotation core pulling action. However, before rotating the core pulling, relying on the opening
driving force of the mould cavity, the wall insert slider of bending pipe's straight pipe end was driven by a locking block with a T-
shaped guide rail to first complete the core pulling of the end wall, eliminating obstacles for the rotation core pulling of the bent pipe
core. Then, the swing arm driven the inner wall insert slider of the straight pipe end to rotate together with the bent pipe core,
completing the rotation core pulling of the plastic bent pipe inner wall. The corresponding mould structure was designed as a pseudo
three plate mould structure, in order to facilitate the core pulling demoulding of the inner wall of the other bent end of the plastic part
and the automatic demoulding of the runner waste. The mould structure design is reasonable, production is stable, the molding cycle
time is not more than 30 s, and the pass rate is not less than 98%.

Keywords : 1 mould with 8 cavities ; bend joint ; mould design ; arm-swinging rotating core pulling mechanism ; pseudo

three plate mould ; innovation of demoulding mechanism
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Fig. 1 Nylon 90° bend pipe joint
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Fig.2 Single cavity CAE Moldflow analysis
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(¢) 1 mould with 4 cavities

(d) 1 mould with 5 cavities
X+, Y+—Mould coordinate axis
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Fig.3 Analysis of cavity layout
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(c) Horizontal first layout (d) Horizontal second layout

D,, D,, D,—The same as Fig.1 ; X+, Z+—Mould coordinate axis ;
A,, Q—Difficult demoulding area
B4 SealdiRo
Fig. 4 Vertical layout analysis
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(c) Single mould cavity design of
rotating core pulling mechanism

(d) Four mould cavity design of
rotating core pulling mechanism

1—=Cavity insert ; 2—Core insert ; 3—D, end inner wall insert ; 4—Bent
tube core ; 5—D, end inner wall insert slider ; 6—Lower ejecting block ;
7—Upper ejecting block ; 8—D, end insert ; 9—Beam board ;
10—Locking block ; 11—Compression block ; 12—Wedge tightening
block ; 13—Cross beam ; 14, 15, 16—Support seats ; 17—Rotating pin ;
18, 19, 20—Swing arm ; 21—Cross beam travel switch ; 22—Oil cylin-
der ; 23—Cylindrical pin ; X+, Z+—Mould coordinate axis ; V=V —
Mould cavity number ; M,, M,—Mechanism number ; ', —X—
demoulding direction ; F,,, F, —Mould close/opening direction ;
Fy—Core rotation direction ; P, P, P,—Parting surfaces ;
G,,R,R,, W1, W2, W3, W4—The same as Fig.2
K5 BTt BB LR A

Fig. 5 Design of molded parts and layout of demoulding mechanism
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Moving mould
Fixed mould
1-23 ,M,, M,—The same as Fig.5; 1',2', 22/, 23'—The same as 1, 2, 22,
23 ; 24—Fixed mould base plate ; 25—Fixed mould plate ; 26—Runner
insert ; 27,28—QGuide pin ; 29—Locating ring ; 30—Sprue bushing ;
31—Spring ; 32—Mould foot ; 33—Bottom clamp plate ; 34—Ejector
plate ; 35—Ejector retainer plate ; 36—Moving mould plate ;
P,, P,—Mould opening surface
K6 3DRIRLEH
Fig. 6 3D mould structure
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(a) Mould assembly
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(b) Formed plastic parts
1-36,M,, M,, P,, P,—The same as Fig.6 ; 37—Ejector ;
38—Connector ; 39—Location pin ; 40—Guide sleeve ; 41—Supporting
pillar ; 42—Ejector plate travel switch ; 43—Ejector plate guide pin ;
44—Pulling rod ; , —Mould opening direction
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Fig. 7 Working principle of mould
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