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Design of large inverted injection mould for plastic inspection well based on Moldflow
FENG Jibin',LUO Yongbo®, FENG Jinmao',HUANG Baoyuan', FU Yinglong’
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2. Taizhou Vocational College of Science and Technology , Taizhou 318000, China)

Abstract : In view of the structural characteristics of a plastic manhole made of high density polyethylene, the mould adopted
one mold one cavity layout, and a needle valve hot runner system. The molding process of the product was analyzed by CAE
through Moldflow. Based on the CAE analysis results and the overall structural characteristics of the product, the mould was
designed as an inverted mould, and the ejection system was designed in the fixed mould. Six sets of "embedded square oil cylinders+
large slider" demolding structures were designed on the fixed mold side, reducing the overall size of the mould. In response to the
full circumference retraction feature of the product, an "eight petal" inward retraction mechanism was cleverly designed inside the
four large sliding blocks, mainly were driven by a large movable insert to move eight small inserts. A core pulling and demolding
structure consisting of 8 sets of "inclined guide columns+springs+spring blocks+T-shaped guide blocks" was adopted on the
dynamic mould side; In the design of the cooling system, independent circulating water channels with a diameter of 14 mm were
arranged on each large insert and slider, and independent circulating water channels with a diameter of 6 mm were designed on the
small insert of the internal contraction mechanism. All water channels were almost distributed along the shape of the product,
forming a good cooling effect; After the actual production with the mould, all mechanisms operate smoothly, and the product
molding cycle and dimensional accuracy all meet the requirements, proving that the molding and demolding mechanism design of
the mold is reasonable.

Keywords : plastic inspection well ; inverted mould ; retraction mechanism ; full circle reverse buckle ; circulating water-

way
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Fig. 1  Structural diagram of plastic inspection well

T A7 , Q] 1 C AR T 5 [T = IR Y
WA T T 3 4K E R 622 mm, RN 5 mm [
B[] o 57 , 4 52 K BE R 147 mm, JE R 4.5
mm B IN5E A, A — A4k BAR N 268 mm, JEEEE N 5
mm B [EFE ISR A% , Q& 1 i D AR BT R | iX s s
A A B T RE A 75 K A B 4 19 7K A2 0k H bR 7K
SR SRS = AR AN T o 1 R i B Ak R
K E AT LA B by — 4 B 1% P T RRAE R B 3k 3 2.7
mm , VU £z CUER AT DL RRAE , 3222 FH T A e P
L R R B B E . R R A
e B R G, Vel HETS KA HL I R Bh EE T B
1RSI E . DL Lk B RRE R BOR AT S
Tl AR R TR IRAES
2 BREEHREN CAE S

SRS A %) T RS AR B BT R A R AT O,
5327 W e B Bl B A A, — )
FES AL T 22 1T, AT U CAE {5 B8 K K
W8 4 2R 40X 7 i JB 2 (0 RE MR AR 00, SR PR A T AR
BB,

HRIEIZ IR A AR L, 5 PR3 = 5 Y
R JEL A VR M THT A5 A 22 ) TIN5 7 45 ), 7™ il B S
BT TR IR A IR T 25, 7 AR — AR —
AT, 812 M7 i CAE A5 BRITHE R, SR I AUZ
AT 1) = Ff T2 A% BT, AR B0 R 95 056 1, A%
VEHE T 43 L ik 5] 90.8%, 3 12 Moldflow 2 () 3
Fo+U R A AT A A5 B B 4 o M 4 SR
WE 3 PR, i Fr= R E K, B 3a Zoniia
W 7 i TR R S ) A 10.3 55 8] 3b R 77 i AR 78
1 R PR Y R ik B 35.3 MPa; €] 3¢ e i
PREE 2 10 40 BT 25 5%, 7= it Jin i 737 A 1 JRE 438
MV HIEFR)IA S 38.5 s B, LA L R4, (H R M REdL
JE R IB ARG, , 6 IH 7R A EL T I 7 s v

K2 CAEFRICHER
Fig. 2 CAE finite element model



T, 5 3T Moldflow SERHE A H- (1) KA (EI4% VR B Lk 111

Fill time Pressure at V/P switchover
=10.29[s] =35.25[MPa]
[s] [MPa]

10.29

l35.25

7718 26.44

5.145 17.63
2.573 8.873
0.000 0.000

(a) Filling time

3000.00

Air traps 2500.00 ¢
2000.00 +
1500.00+
1000.00 + \\‘\

500.0

(b) Filling pressure

Clamp force: xy Plot

Frozen layer fraction
Time = 38.47[s]

1.000
0.750 0
0.5000

02500

0.000
(c) Frozen fraction

Deflection, all effects: Deflection
Scale Factor =1.000
[mm] ’

l 5.304

4.396
3.487

2.579

1.670

(d) Air traps

0.000  5.000 10.00 15.00 20.00 25.00 30.00 35.00
(e) Clamp force

(f) Deflection

3 CAE/MIIEER
Fig. 3 CAE analysis results
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(d) Fixed mold assembly drawing

1—Bottom plate; 2—Moving mould B plate; 3—Stop block ; 4—Large slider; 5—Small insert; 6—Moving insert; 7—Guide pillar; 8—Small cylinder;

9—Connection Block; 10—Slider ejection cylinder; 11—Column; 12—Upper clad plate; 13—Fixed mould A plate ; 14—Hand ring; 15—Guide pillar;

16—Guide sleeve; | 7—Moving mould B plate; 18—Core block ; 19—Locating ring; 20—Ejector plate; 2 1—Guide sleeve ; 22—Guide pillar;
23—Guide plate ; 24— Valve needle; 25—Cylinder; 26—Hot runner; 27—Mould foot; 28—Slider block ; 29—Spring ; 30—Angle pin;
31—Catchment block ; 32—T-shaped guide strip; 33—Ejector cylinder;34—Return pin;35—Wear plate ; 36—Catchment block ; 37—batten;

38—Hot runner wiring port; 39—Hydraulic reversing valve

e H A

& 11
Fig. 11

%
()% KA SE ARG A H B AR ELR T 41 i =X 34
T RS EER , BT R KA M 2 4%,
9138 21 CAE 43#H 7™ Sl 4 R0 2k 78, & 307 i ] BBl
SER A7 N7 A AR ™ F A RSB, SR T ORI i Y
RS T, 7655 7 0 5 A o g A A
Wit T 2 A HE RS54, (A5 S R e, B
R b ) SR REAE IR HEH

QI ELE TR RGEPE T A, e a1 i
SEK8 SR FH 4 A T00HE R T [R5 T 7 7=t JBi A 5 7
ERMIEETE T 6 AN K He, 76 b 4 AR S py
BT T —Ff iy 8 A~/ INEEER A B 1) N 4R 454, 15 b
R T 7 i U 10 4 SR A A ) A

QG)TEREE A SR BT T 8 414 & LAY
SR T 7 i D ] 4 B4 DO A AR P A (] R 5 7%
RELSRRHR A HA A ™ J5 |, 44 AR5 T AL

5

Mould assembly drawing

N

BATFRR 7 R TS RO RS AR AT B R
IEZ BB A A I B, BAT RIS 5 M
fis

& % 3wk
R A FHSRMR A AR T). 2K K L 2008,
34(zl):158-161.

(1]

LU Weichen. Discussion on the design and application of plastic
inspection wells for drainage[J]. Water & Wastewater Engineering,
2008,34(z1):158-161.

S, B AT, A S SRS A I R SE B M T E S 0],
PR T, 2015,43(7):117-120, 124.

ZHANG Wei, WEI Ruoqi, ZHE Dongmei, et al. Study on structural

(2]

integrity of plastic inspection chambers[J]. China Plastics Industry,
2015,43(7):117-120,124.

LMFTE , d JE Rl AN R TR BT AR RS, A T M i BERIF S (D).
B TR [ 81k, 2023(5):73-74,77.

JI Haibin, MENG Xiankai. Study on stiffness and strength of large

(3]

plastic manhole under different landfill depths[J]. Mechanical Engi-



Tk, 4 HET Moldflow ¥R A - Ay A RUE) e 1 ¥ FLisE

115

(4]

(3]

[6]

(7]

[8]

[9]

neering & Automation,2023(5):73-74,77.

MRS, R A R AR R B B BB T[], B I T
R L2002, 14(6):23-25.

SUN Hongying, GAO Changxing. Design of the mould for large
caliber electric melt pipe fittings[J]. Modern Plastics Processing
and Applications, 2002, 14(6):23-25.

I 2, SCHE , i SE L, 56 R TIRG A 32 FAR S B AL i
FE[I WU TR S A 31k, 2022(3):16-19.

SHI Caiyun, TAN Wensheng, MENG Xiankai, et al. Study on
multi-objective parameter optimization for large plastic check wells
[J]. Mechanical Engineering & Automation,2022(3):16-19.

FEZE, RKOK R A5 R BRI A S A B S
SEPERE ML) AR, 2023, 54(6):715-719.

CUI Ji, WU Zhangyong, YANG Wenyong, et al. Support structure
design and mechanical property analysis of large diameter plastic
inspection well[J]. Architecture Technology,2023,54(6):715-719.
SO, R 2 R T Moldflow I R AU AG 2 -1 8 i 3 43 BT 7],
HUINC 5 H8E,2016(1):51-54.

TAN Wensheng, ZHOU lJianzhong. Flow analysis of injection
molding process based on Moldflow for large manhole[J]. Electro-
machining & Mould,2016(1):51-54.

WU FALAR, #IR L 45 BT RE IR E PC AT S i T B AL i
(0], TSR0 1, 2024, 52(4):101-107.

PENG Xianfeng, WENG Lijie, SHAO Jun, et al. Design of injec-
tion mould for PC lampshade of new energy vehicles[J]. Engineer-
ing Plastics Application,2024,52(4):101-107.

a2, sk B B, 45 JE T SVG 5 CAE BRI 4 RIY
FMERBEBETI]. 28 Tl 2023, 51(2):55-61.

FU Yinglong, ZHANG Liuwei, YE Xinghui, et al. Auxiliary instru-
ment panel based on SVG and CAE technology[J]. China Plastics
Industry,2023,51(2):55-61.

[10]

(1]

[12]

[13]

[14]

[15]

AN, AL, A, S YR RIS SRR TR 2
IIRLRBAT)] SRR, 2023, 51(2):79-83.

FU Yinglong, FU Lihua, YE Xinghui, et al. Design of large preci-
sion inverted injection mold for automobile auxiliary instrument
frame[J]. Plastics Science and Technology,2023,51(2):79-83.
FRERW], e, WA M, 26 . SR s IR 2 B R O 1 U I B
[J]. RSN T, 2023, 51(11):102-107.

CHEN Liming, XIONG Jianwu, HU Youhua, et al. Design of the
injection mold for the hot runner of the dust collector cover[J].
Engineering Plastics Application,2023,51(11):102-107.

AT, BT . L B2 4 A ARy S B A KL B — Ul B8 T S A
I o E R, 2020, 34(7):92-96.

FU Yinglong, SHAO Mingchao. Injection mold design for child
safety seat headrest with double slider secondary core-pulling
mechanism[J]. China Plastics, 2020,34(7):92-96.
(L o) 3 S S =D A S e e B ERE 2 8
TSR L 2020,48(3):104-108.

FU Yinglong, CHU lJianzhong, SHAO Mingchao. Design of hot

ZERBETTI]

runner injection mold structure for high gloss back cover[J]. Engi-
neering Plastics Application,2020,48(3):104—108.

A 2 PRGN AR KB IR AR TR
SRR HT,2022,50(5):107-112.

HONG Wei, FU Yinglong. Design of large injection mould for
automobile instrument panel lower body[J]. Engineering Plastics
Application,2022,50(5):107-112.

A M B RS A
TAREERD T L2020, 48(3):104—108.

FU Yinglong, CHU Jianzhong, SHAO Mingchao. Design of hot

TR A B

runner injection mold structure for high gloss back cover[J]. Engi-

neering Plastics Application,2020,48(3):104-108.



