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Forming Mold Design of a Large—Scale Composite Container

YE Qing' CHEN Bo’ NI Heng' KOU Chen'
(1 Department of Mechatronics , Xijing University, Xi’an  710021)
(2 College of physics and Electronic Engineering, Xianyang Normal University , Xianyang ~712000)

Abstract  The design and manufacturing schemes of a large—scale composite container—forming mold were
proposed in this research in order to obtain qualified container products. The studied composite container is a large
long—axis product. And accordingly its forming mold often bears considerable release load and appears great flexure
deflection during service. The composite container forming mold was designed as a main structure consisting of full—-
length steel pipe, web plates along circumferential direction, reinforcement plates along circle direction and skin.
The three—dimensional network structure composed of the seamless steel pipes, skeleton and skin was adopted to
provide sufficient stiffness. The gradient fillets and smooth working surfaces with draft angle significantly decrease
the release load. Besides, thicker steel plates were applied in the ejection end to improve the reliability of the
forming mold in mold release process. The computer simulation results show that the maximum stress and
displacement are respectively 42. 9MPa and 0. 51mm in simply—supported condition, meanwhile, the maximum
stress and displacement are respectively 188. 6MPa and 0. 5Smm in mold release condition. The composite container
forming mold was manufactured according to the processing strategy of separate welding and subgroup assembling. It
was concluded from the computer simulation and practical use results that the designed forming mold is able to meet
the fabrication needs of the large—scale composite container.

Key words Composite,, Container, Mold design, Simulation, Processing route
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Fig. 1 Shape and section dimensions of container
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Fig. 2 Main structure of mold
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Fig. 5 Diagrammatic of connection between front or rear shaft and skeleton

2.2 RENIERT 7 it AR A A B R A X R L AT BT
PR BRI BE Bt B R IEPIA T, — T BRSSO A T, — T e M
JEWNADY A SRS 5 — TR T HRE S MRS TP T, 5 — Dy TR

JiAE 15 R R AETE il IR LRI 6 A R 1 42 fk 1T A
TEASE AT 0BT, 2 B AL EL A ) 15 B K XA T AR, B 5¢ B Ah i 225Kk T )5 %

(0 JCLE AW A G 15 ik A BEAS 0 28 4R AR L R ) TR <Ra 1. 6 m , R 00119 2 1T T BE 85 AT S FAAIE
PUpEihAZILRE ) o TR 52 B Rl g s Al A i BCELRUE A A R BRI & 1 o A5 LAl I i R e
SRR JCAE AT I — SR IR G5 4, RERS I E 4R TR LR E A AR R AR

e A5 L R R BORE 0 R 2% A7 1) B 2 A AL B RE T P PET 1 AR A B RS ], A AR A B T ] B
AR W o R JEE LR e, 100 2 A 00 TR B2 BEORAR [N, AR

XI5 A, A B AR — K JCEE A AE U A T AR, TR e R R L PR, T A
32 B AR G T HE ) I BE A A 2T (B A ELAO0) TR RS U 0 [ 5 AR L AR LR ) 1 S
L 5 LS il T 0B T SRR AN JG T RS BER S 8107, mm , 79 0 T T 3 v B R~
Ui A E s b B SR 81007 mm, I T 43 1 mm , S BHIURS M) 17 46 3 2
2.3 BRiELEIEIT mm, PEILIE 6. T8 5 A bHRH i 2 52 R U 4%

N T RAEGHH UL R S8 E SR K AR TR e TR R LR A AL B L T 37
FHAE T2 htp://www.yhelgy.com  20214F 45281 — 99 —



B2 RN R A AT A S R . AR
B — 7 TR B R AR B A, BT R10 mm, J&
Uiy R15 mm , 75 — 75 A SR A58 BN T2 J5 kG 41l 152 # 38
A7, il R BB T SR, AV /AL [ A7 5 o

810, (R

(O EE SR o 2k 5 AR RE T S AR B A R, AR LA T
A R R A DAY B ik e AR R/, RE A AT K
NIRRT

ARE RO (R )

WETRIBE R 2mm

810 75 (Fi%)

-R15 (Ja¥5)

B AHE Imm

Ko AEABABBL R B

Fig. 6 Diagrammatic structures of demolding for mold
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Fig. 7 Stress and displacement simulation results of mold in simply—supported condition
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Fig. 8 Stress and displacement simulation results of mold in demolding condition

FRAMET L htp://www.yhelgy.com 2021 4

— 100 —

23]



B LR K ) AR B #8  HE 7E I il o fe RN T (B
4 188. 6 MPa,/INT-1F H W 77 260 MPa, 2544 5% 55 5 /2
BR . RS EN 0.5 mm, A FL0E P RS R
B

ZE BT MR RS2 T BRI T 00 W
SRR G L T PR, S5 M 2 4
4 HEEH)E

FER IR ELSZBR AN T T S Bk nE 9 s . &
S0 AR BETTELRME A TCAE NS st f A it S 4
IFISE F S RE o Skl o) To A AR BT T &
BT B, -5 il 1) ] 1) I 55 M i e = 928 2 45
TN HATIRE . S T AR EL B SRR 52 J AR T e %
SR BB R S T R N T AN

LU, B O T 58 B AR SR AR B R =

T 5¢ B2 L4 DN I AR 42, 20 DU TvT 56 B P L ZE AR . 4%
S BEAT IR O BRI Y 7, 90 TS B R i THD 2R
THRSE o BEEE B0 T A R s, i v At 42 2ok
SRR AR AR B I TR . Horp  BLE AR
52 He P42 B A LI B2 407 < DA 150 °C/h A I #A
LR N HE] 600 °C, R S h, ARG REP R AT &
200 Clras ¥ 2 E . H 5 vl G H2 5 1 #4035 ]
FEQTT : A 150 °C/h i A G B2 4 O A E] 600 °C,
PRI 2 h SRIG RS HI 2 200 C/es R EE .
S, A v RS L S G R T AT A
A S R AR B A [0 BE . A [RGB R 2 AT
Xof it 01 TG 4 T A 5 A 0 A R — R ME R AT
I, DA i A s sl [0 B2 el INASEEL ol FH Bsf 1)

B

_—

B AW E il 16 A 1 SR AR o BULEHSMER o CIEESUY))
T il S AR BB B T ﬁmﬂﬁiﬂul
Y= SP,
HiE R — — - BEEAR
i S it kT BT G

2

=

K9 EaFRAR AR BL AN T T L

Fig.9  Processing route of mold
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