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Fig.1 Traditional bellows mould
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Tab.1 Other chemical composition mass fractions of CX steel %

C 0.07 Mo 0.5
Ni 3.0~5.0 Mn 0.4
Cr 15.5~17.5 Si 0.4
Al 1.2~2.0
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Tab.2 Physical properties of CX steel
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Fig.2 States of different steel samples after 48 h corrosion
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Fig.3 3D model of bellows mould

AR TRIE ARG T B A A ) 45 A i
TTPolyNURBS #: 5% Ah 3 , 4 JHL Py 4 B 2 245 44 72 i
1 [ B A CF WAL BE) o S AR EE A .
SEATHIE R R AR AR FNE e, gt i Dl
VERRL T H 7251V i Ak ) #EPolyNURBSH A |
HE MR E E AR 2R s, -
T A PR I I SO R AR N R 4
2.3 =B

F HIMagics 3 {4 HE 37 5 L5 14, 1 3D AL
A B Magic i, 2 F A 250 (B A 2548 L RT
FELE A R IE G540) o K 3P A 45 44 BT 1 T Al
PR IR TIR , Z5 R AR TR

i A 25 R B TR AR R B B K, DA S5 A
A A% AL TR S I S B YR SR S5 TR R S
JnAMREZERE RS 4xiS mm, ANEIS R .

B4 FELERHENERIER

Fig.4 Bellows mould model after smoothing
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Tab.3 Tensile strengths of different structure lattice units

Ak SR LR/ mm PR/ MPa
i85y 2 1340
RHIT RS R 2 940
L3iZen) 2 1062
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Fig.5 Schematic diagram of lattice structure
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Fig. 6 Lightweight model

3 &£E3DITE
3.1 #RES

2 JE R AR HICXANARE ELby R (22 B p =4
BHEABR 2 A ™) HHADE S i E 7R, K
AR, A e DN . BREEARNET A .
KA 15~53 um, MAEHE 3.92Mg-m°,
PREHE 4.84 Mg e m”  JishtE 0.704s+ g,
ZH 3 10% kA2 20. 9 um, B340 A 50%HY
RifE 33,7 um, BRI 90% A kAR 53.2 um,

3DFT EF i 200 % C XA HL by A 147 07 43 F
HEF b3, 1 AVI-S4007# 75 5k 3% sh 07 07 0 W A
3of K UKL 5 (i I DZEF-605015 25 T 4 46 AL 13
A HEBHEE 100 °C L, BHE] 4 h,
3.2 FTEDRE

HI A Quantam 4K {4 %t 42 1t 4k 19 i1k 2045 B AL
STL GZARGZ) AR A T 425k U0 R 3 )2 it &
AR BN TS5, KA TZ3H

(b) Jilt K 50017

E7 CXNEEMARFEIR
Fig.7 Powder morphologies of CX steel mould
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Fig.8 3D printing equipment for metal
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Fig.9 Lightweight bellows mould
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Lightweight Design and Manufacture of Moulds of Aerospace Rubber Bellows

CAI Xiaoye, CHENG Zonghui,BAI Bing
(State-owned Wuhu Machinery Factory, Wuhu 241007, China)

Abstract: This paper introduces the lightweight design and manufacturing of moulds of aerospace rubber

bellows. In the design process, the solid structure of the upper and lower die was changed into the topological

mesh lattic structure based on ensuring the same performance of the moulds,and then the STL (stereoscopic

lithography ) model was generated. The lightweight moulds was manufactured by metal 3D printing and

selective laser melting forming technology using CX die steel. The results of vulcanization test showed that

the size of aerospace rubber bellows prepared by the lightweight moulds met the requirements of enterprise

standards.

Key words: aecrospace rubber bellow ; moulds; lightweight; topology optimization;lattice structure; metal

3D printing; selective laser melting forming



