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Design of injection mould with a tunnel-two-stage-core-pulling mechanism for oil return cover
MAQO lJiangfeng, SHENG Guodong
(Zhejiang Industry Polytechnical College, Shaoxing 312000, China)

Abstract : In order to solve the problem of difficult demoulding of complex local features in plastic parts, the area segmenta-
tion method of local feature was first used in injection mould design to separate the local difficult demoulding models from the
feature set. Then, based on the distribution of demoulding directions, the same direction integrated classification method was used to
design single or multiple core-pulling mechanisms for each integrated demoulding direction, just as “demolding direction integrated
classification demolding design method” , effectively solving the problem of difficult demoulding design of plastic parts as a whole
or in local areas caused by multiple demoulding directions. Based on the above design principles and combined with the difficulty of
demoulding the lubricating-box oil return cover plastic part, a tunnel-two-stage-core-pulling mechanism was innovatively designed.
In the mechanism, an angle pin was used to drive the tunnel-slider inside the main formed block to turn and drive another moveable
block inside the main formed block for completing the first core pulling. During this process, the main-body-slider separated from
the main formed block, while the main formed block remained stationary. Then the angle pin continued to drive the main-body-slider
to drive the main formed block to complete the second core-pulling for achieving the demoulding of the local area of the plastic part.
Based on the analysis of mechanism kinematics, in the structural design of the mechanism, the closed locking of the main-body-
slider and the main formed block was carried out by the angle planes on both sides of the wedge block with different angles of 23°
and 25°, respectively. Correspondingly, the angle pin of the main-body-slider had an angle of 20°. The tunnel-two-stage-core-pulling
mechanism designed with this parameter has successfully overcome the design difficulties of the demoulding mechanism in the local
area of the plastic part, and is applied to the plastic part mould, effectively realizing the automated injection molding production of
the plastic part. The mould structure of the plastic part is a three-plate-mould with a single point gate, the layout is one-mould with
one-cavity.

Keywords : lubricating-box oil return cover ; mechanism innovation design ; secondary core-pulling ; tunnel-slider ; mould
structure
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Fig. 1  Structural features of oil return cover plastic part

i s FHRHE KL ~ k6, AR RHL KL EZIK F k2 B2
K3 (Z)2I) AfiH k4 Insm i kS S HERE k6 %38
HALKT

FRAE T2 (9 F R AR AL 5 A T RRAE T3 B (1) 2
AT, AT P ALEE 3 5B M/UN, T4 =)
JEK9, 1| F5briiffsk .

FRAF T3 AL4E 0 FAAIEA 2 4 MR A k8, 1 A5
K10, LSk k11, 4F0F T4 03500 FHRIEA
PR SCF k12, S FEBE K13 M R ARIH S0 F k14 L
k15,

FRAE TS ~ T9 (1) FHAE /0 L 5, Bt Ab AN%E
Uy

SRR R P 2R T AR IR R M)A BR 2
A PP Y -5 S RTP Compounds ESD 805 (9 58 H i
(POM) 38}, B4 e} 28 i B i FL AR AP PR R, ELES
15% BTSRRI 2R 0.56% ~ 0.64%

1.2 BAZHRT

SR 25 R RT an 81 2 B 6 38 44 1 B A HL 1k
THE 8 B XERE B 2548 RS T

SR> B 35K R el 52 A 1) [B B3R~ 42 4 70.7 mm,
BEJE R 3.9 mm, 5ol KRS

BRI T ik A 1A EEE DG AR
& f5 K AME B4 N 160.8 mm, /5 N 6.6 mm, &
S T FF AT 1SR A BRI (1) 5% BB SRR, A AE IS
BEREJE A 2.4 mm;

FRAE T o, BZAK 11 k2 A9 5124 20.1 mm, &L
k1 B94ME R 18.3 mm, H0 2 SR TR PO 2R i
Jeffoh 69° , BHAEEE K 61.1 mm, B IR K3 A%
0.1 mm;

AR T2 T, SR B 1.2 mm;

FEOE T4, FL K15 Fr7ERERYEE RN 4.7 mm;

FRIET6,T7, T8 AYXUEERE ][] B4 1.9 mm.

XoF TR BE R R 1 ~ 3 mm (14 X 88, fy T8¢
Z A 22 AR K, B e B b o B AR (R AR T i
Xof B JEL LT 48 TR 1y DX 3l ) 25 7 7= A PR i 4 22 57
T S A KA , InfL k15 BT 7EBE A BE I 5 4.7 mm,
HASTEME AR o X F/NT 1 mm BEBA7 , WRE

T2t R, HEBERE (U 1 mm, 25 5 7 A FE AN A
L1710

2 BRI S
AR T ME S A 34— 2 X
T1 AR, — R X SRR T4 B A, = S8y &



BVLIE, A 1 5 RS A A WU TR B RR T 57

957 —

F2 PSSR oA

Fig. 2 Analysis of structural dimensions of the plastic part
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(b) Forced demoulding area

F0—Mould opening direction; F1-F5—Core pulling demoulding direc-
tions ; a/b/c/d—Analysis point numbers ; #,/h,—Forced demoulding
heights ; k2/k3—The same as Fig.1;Z1/Z2—Local-area
3 B RS AL T
Fig. 3 Analysis of demoulding difficult for the part's local-area
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(b) 3D view of mechanism

1—Moveable block ; 2—Tunnel-slider ; 3—main formed block ;
4—Positioning cone block; 5, 14—Guide shafts; 6—The 1st angle pin;
7—Main-body-slider ; 8—Guiding bar; 9—Water quick connector;
10—Nut; 11—Slider for locking; 12—Wedge block ; 13—Wedge wear
plate; 15—Screw; 16—Spring ; 17—Draw bar; P,, P,, P,—Driving iden-
tification points; £, —Tunnel-slider driving distance;#,—main formed
block core pulling distance; £,—The 2nd core pulling distance of part 7;
s, —Moving down distance of moveable block; s,—Moving down
distance of main-body-slider; a—Angle of angle pin;f—Locking angle
of main-body-slider; 0—Locking angle of slider 11;6—Angle between
k1 angled hole's centerline and horizontal-line ; /,—Horizontal-line ;
V,—Horizontal-line's vertical line ; /—Forming height of main formed
block 3 in F71 direction; T /T,/T,—Guide rail; T,—The Ist core pull-
ing vector triangle; T ,—The 2nd core pulling vector triangle ;
F0—Mould opening direction; '1—Core pulling demoulding direction;
F6—Angle moving direction; O, , 0,,0,,0,—Reference axis
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Fig. 4 Innovative design of the tunnel-two-stage-core-pulling

mechanism for Z1 area
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(b) Demoulding mechanism for T4 local-area feature
7—Main-body-slider; 18—k1 angled hole core; 19—Guide block;
20—Connecting slider;21—Sharp locking block ; 22—Guide bar;

23—Pneumatic cylinder;24—The 2nd angle pin;

25—The 2nd main-body-slider; 26—T4"s formed slider-head ;
F2,F5—Core pulling direction
&5 BHLKFIXBRAE T4 BRI B
Fig. 5 Design of demoulding mechanisms for k1 angled hole and T4

local-area feature
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(b) Section view of internal installation of mould
1,3—The same as Fig.4;18,24,26—The same as Fig.5;27—Protection
column; 28—Pins ; 29—Upper clamping plate ; 30—Locating ring;
31—Runner ejector plate; 32—Fixed mould plate; 33—Handling mould
block ; 34—Cable tray ; 35—Limit switch; 36—Ejector plate;
37—Ejector retaining plate; 38—Lower clamping plate; 39—Ejector
guide pin;40—Moving mould plate ;41—Latch-lock ; 42—Spring;
43—Limit-bolt; 44—Guide bush;45—Guide block ;46—Return pin
wear plate;47—Return pin;48—Nylon latch-lock ; 49—Precision posi-
tioning block ; 50—Lock-plate ; 51—Guide bush retaining plate;
52—Core insert; 53—Cooling circuit; 54—Cavity insert;
K1/K2/K3—TFlat parting surface ; G;—Point gate
Ko MRS
Fig. 6 Mould structure
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1 ~ 54/K1/K2/K3—The same as Fig.6; 55—Ejector; 56—Sprue puller
pin; F0—Mould opening direction; Part—Plastic part; M,,—Injection
molding machine moving plate ; M, .—Injection molding machine fixed
plate; R,—Runner waste
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Fig. 7 Working principle of mould
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