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Design of hot runner injection mould for four-cylinder engine intake-manifold
WANG Weiwei', XIAO Guohua', XU Sheng', WANG Shenghang’, XIAO Zhongli®
(1. Schoolof Mechanical and Electrical Engineering, Zhejiang Business and Technology Institute, Ningbo 315600, China;
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Abstract : Considering the mass production needs of large-sized plastic part of engine intake-manifold, glass fiber modified
and reinforced polyamide specialized plastic was selected for injection molding, with a fiber content of 33% added to the material.
The layout of mould cavity was one mould with one cavity, and two needle valve gates were used for gating. The corresponding
injection process parameters were mold temperature 70 °C, injection pressure 100 MPa, filling time 5.5 s, holding pressure 50 MPa,
and holding time 11 s. Aiming to the difficulty of demolding complex plastic structures, five special demolding mechanisms were
designed by using the integrated demolding direction design method for demolding plastic parts. Three linked hydraulic cylinder
driven slider angle core pulling mechanisms were arranged on the side of the fixed mold, which converted the angle core pulling into
horizontal core pulling, effectively reducing the requirements of the angle core pulling mechanism on the thickness size of the
mould. One horizontal side core pulling slider mechanism and one bent pipe core pulling mechanism were arranged on the side of
the moving mould, design in combination with the segmented core pulling demolding method for demolding the inner wall of the
plastic bent pipe was carried out. This effectively solved the problem of difficult demolding mechanism design due to the presence
of both straight and curved sections on the inner wall of the plastic bent pipe, ensuring the realization of automated injection molding
production of plastic parts. Based on the needs of the bending core pulling mechanism, the opening of the two plate hot runner mold-
base had been improved from single opening to two opening, and the second opening was achieved by using an hydraulic cylinder to
drive the moving plate. The ejection and demolding of plastic parts were achieved by using two types of hydraulic cylinders to

perform ejection in two stages. The overall structure of the mold is set reasonably, and the mechanism configuration is reasonable,
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which has good design reference significance.
Keywords : four-cylinder engine ;

demoulding mechanism
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(a) Reverse side of plastic part

(b) Front of plastic part
h;,h/,h,,h,/ hh

1 1 2272 3

,hg,he ho b he he' hy'—Characteristic hole; Q,~Q,
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—Intake passage; C,~C,—Continuous groove; 1, —Information identifi-
cation; I ,,—Brand identity;j,~j;—Short Rib;J —Perpendicular rib;
J—Transverse rib;J ,J ",J,,J,",J ;,J /—Angle rib;
Z,—Integrated cover; W ~W,—Elbow; P , P —Installation plane;

D1’% D2

Z,,Z,—Cross column
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Fig. 1  Structure of engine intake manifold plastic part

1.2 M

TR SR Z A B4 1 9 A TR A e — AR A
YRR, 28 3 1k i S & SR PAGG+
33%GF() 4 3 )6 Ak 4N 1L PA66-QGF60XX), #4 4} 14
REULER 1. & et 3R L PAG6 4 5 A 3644
VSN 33% GF B4, B — 2 5t 1 R0 7 S AR 2%
R A5 B RN B, TSRS, & TR
MR . AORHEA NI AR & R ST R
PEGF AP RSR i AT 2 TR Bk
TN T 485 55, Tl 2 RoHS, PAHSs 28 o] 93 {2 (1) BR {4
BUR ., SROHERZA RS T R 592 ¢,

MRHEREE S TS50 : TR 80 °C, T
BEIHE] 2 ~ 4 h, K43 35 HE<0.2% , BRI 290 °C, A
FLIRBE 70 °C , KT 4% 7 0.4 m/s, V51 E F71 75~120



110 T REEALI 2024 4 55 52 %45 5 1)
&1 PA66-QGF6OXX #FH1148E
Tab.1 PA66-QGF60XX material properties
. . . Impact strength of .
. Density/  Tensile strength/ Elongation at  Flexural strength/ Flexural modulus/ . Shrinkage rate/
Material 5 cantilever beam notch/
(grem™) MPa break/% MPa MPa I %
kJ-m™)
PA66—QGF60XX 1.43 =190 4.0 245 8 800 13.5 0.2

MPa, {455 #7 50~100 MPa, T H I EE 190 °C.,
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(b) Mould cavity gating system

(a) Mould cavity model
1,11—Hot nozzle ; 2—Hot runner plate; 3, 10—Valve needle oil cylin-
der;4—0Oil pipe; 5—Electromagnetic valve; 6—Oil pressure gauge;
7—Sprue sleeve ; 8—Positioning ring ; 9—Tubing rack ; 12—Pin holder;
13—Cable tray box; 14—Electric heating line; 15—Core insert;
0,,0,,0,—Delimitation boundary line; A1,A2, A3, A4—TFilling parti-
tion number; M.—Mould cavity
K2 WRERGRIT
Fig. 2 Gating system design
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(a) Mould cavity parting
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(b) Setting of bent pipe forming parts

(c) Setting of bent pipe forming parts

.18, —Cutting surface of plastic parts; F\, F, ,F\", F, F, , F,—Core pulling direction; P, —Main parting surface;J ,,J,,J ,—Angle rib;h,,h",h ,h’,

h,,h,,h,,h—Characteristic hole; Q,—Inlet vent hole; Q, — Straight segment of Q,;Q, —Arc segment of Q,; P_ —Plastic parts; B;—Inner wall segmen-

tation line of Q,; C,—Continuous groove;J ,,J ",J ,,J ", ] ;,] ;"—Angle rib; Z —Cross column;V_,V_—Vent; 15—Core insert; 16—Cavity insert; 17,

32—Ejector; 18—Slider; 19—Small cylindrical inserts;20,23—Angle core pulling slider;21,22—Cylindrical insert;

24 ,24'—Square ejector; 25—Bend core; 26 ~ 29—Straight segment inserts ; 30—Integrated cover partial inserts ; 31—Sector gear
3 et
Fig. 3 Demoulding design
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(a) Fixed mold core pulling mechanism

(b) Horizontal side core pulling slider mechanism
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(c) Bend core pulling mechanism

F,F,F,F, ,F) —Core pulling direction;31—Sector gear;33,45,49,60—Hydraulic cylinder; 34 ,56—Contact rod;35,61—Travel switch;
36—Batten; 37,44 ,50—Slider; 38—Limit lock bar; 39—Guide Block ;40,40 —Wear resistant plate; 41—T-piece ; 42—Stop block;
43—Pressure block ;46—Middle angle slider; 47—Sliding sleeve;48,57—Cylinder install plate; 51,51 —Angle pin;52,52—Upper arc guide block;
53,53 —Lower arc guide block;54,54—Rack;55,62—Rack guide bar; 57—Rack slider; 59—O0il circuit auxiliary block ;63,63 —Extension tube;
15,16,18,20,23,25,26~29,30,31—Same as Fig.3
K4 BB

Fig. 4 Design of demoulding mechanism

(3) KPS T Bk 18 LA o

& 4b Fras , K F-faes i B 18 By dh s 3K 2l
Y 2 AR AE 51, 517 [R5 3K 5y, b4 5 50 -
W S SS AR, 3 F 7 T Es Bl da b g F
5 F AR

(4) AR 25 T eI

WA de fIr s, 2548 A0S 25 (3K 30 i ik T 60 3K
31, I 60 Fi7 Bl B 57 % F 1m B 8, e 57 W

Prohiki 2% 54,54 B ol , 1 2%k 54, 54" 0 519K s B3 T ik
531,31 5530, NIl s &5 R 25 3 F 1] Jig e il
. B acrh, HEANGE 63,63 FTAMEAK IS S AE AL 2
JRI AR 30 VA HIVAT I (3% 38 AR HNZER
4.2 PERAEARZEH

W Sa [T , A5 5L Ay T BIAE T AT, A5 s B fi
AiJare METE RN 25 BYHER L , A H s —
MG T SN 69, PRI, HE TP 547 i 2k



E, 4 DU R BB A S AR 113

TEASAR SJy PR FARL, B A IfT K T, K AT HT
FF ML 78 ¥, RIFE K 4T — @ B e, i
78 Zh1E , HESh B iR 67 Tt , BhAiAR 67 15 B, 38
T IMGL 81 P Sh TR HEM 75 e H: b Ay 23— T
KT IR Bt Al 72 5 1 R AN TR T
XT3 A MHE . K T IF5E 5, R 25
SE LT L THET 81 B4, hr Bl TRUE AR 75 — R T
BB SRR 15 B TR, SERR SR 4 A

W Sb FiR  BEL | & da TR 3 S HILR 2%
TERL LAY E A 66 L, 1] 4b JIF 5 M 3 B pLAL 22 255
TESHBEMR 67 I [ dc BT R Z EHlE AL R 1 Bl
Kt 67 b ZhHR 67 5 hiE iR 69 1 435S

K, AT IR, A EEE 21, 22, 2 Bk 20,
23 e SE BN . K T T TR, W 18 52 B
K AT, SR T00 1, 6T 60 SR 3l 25 45 78S 25
SR

(a) Mold shape
1,8,15,16,18,20,25,30,31—Same as Fig.3;60—Hydraulic cylinder;
64—Fixed clamp plate ; 65—Hot runner partition plate; 66—Cavity-

(b) Installation of mechanism components

retainer plate ; 67—Core-retainer plate ; 68—Catchment block ; 69—Core
cushion plate; 70—Spacer parallel; 71—Moving clamp plate;
72—Lower contact rod; 73—Travel switch; 74—Support column;
75—Ejector plate; 76—Ejector retainer plate; 77—Ejector plate return
pin; 78,81—Hydraulic cylinder; 79—Ejector guide pillar; 80—Square
guide pillar; 82—Length bolt; K, , K,—Mould opening surface;
P, —Plastic part
K5 BIRZE MR
Fig. 5 Mould structure installation
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