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Fig.3 SMRE shape memory performance
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Fig.4 Finite element model schematic diagram

T AR A

T A8 P A T 70 B AR AR, R T — R AL
PN, S — i Y Sk RS 2l 38 (AR NS AT AR I
ORGSR A R AR AR BRI 4 5 7 AR AR Y A 3
TZSAE R 138 M R AR TR RS | e M A BB 1 N
F, S HARRERIEAR . SRR e R, sk RXDE
AR VAL it 2 B PR A 8 it e I 4 7, Pl T e AR R A
FITARA L — K T 0.49, J& TN AT R 4i bR}, DRI, 76 He 4

e-
+4.824¢-01

B +4.342e-01
L +3.859e-01

L +3.377e-01

(a) 6mm

STH
TfJ 75% )
+9.166e-01

(b) 8mm

_ +7.236e-01
+6.754¢e-01
L +6.272e-01
+5.789¢-01

L o3 377e 01

(c) 13mm
K5 [EEAEE T E MR RIKIE S
Fig.5 Thickness expansion results of the pipe under

fixed displacement

LR S AR R I AR ) AR T, DT 30 A 1 R AR e
I
3.2 iHIRER
TR o et P ) 2 A O Rl R R T v ok
FIWT, LR L 20% J5 SR A G AR R R R AR
B, AR YRR 6 75 L5 (A AU RN T 20% 2 1 T
BEXFER B DR A T A RS AR A A R
22, U 3o JEE W (S A T o A S R A st 2



EAE A JETIRARICTCRE AR SE A (8 B W B A 101
16.5mm 15.0mm

P

Ko JARICICRE AL K BUE i B
Fig.6 Shape memory magneto-rheological elastomer bulging

forming principle diagram

TSR E R R M vk R T R T, SRS
RS RO H AR KR 2 B2 A T 10 5%

T Y A A 7 B 6 i B AR i B
BRZAEEA TR TR i ARl v 56 (4 0 i =2 I, 0o L i 2 S
S MRITEIEE A, R 2, NR2AT LI R
SRR KTIE 5 (R 250N 5.62% F110.07%. A BRICHI
HEST P AT SRR R T SRS IE

K7 e B R E A
Fig.7 Target part obtained through experimental verification

&2 BRTHUESHIELR

Table 2 Comparison of finite element predictions and

experimental values
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Forming Technology Based on Shape Memory Magneto-rheological Elastomers

Wang Jun, Yang Bingxue, Yao Yongtao
Harbin Institute of Technology, Harbin 150001, China

Abstract: With the increasingly widespread application of bulging forming technology in the preparation of complex
pipe fittings in the aviation, aerospace and other fields, the development of soft die bulging forming technology with
magnetic field regulation and shape memory properties is of great significance for reducing the thinning rate of
workpieces and the difficulty of demoulding. In this paper, a shape memory magneto-rheological elastomer soft mold
medium is proposed. The influence of different magnetic particle contents on the shape memory and mechanical
properties of magneto-rheological elastomers is analyzed. Finite element simulations are conducted to analyze the
influence of the soft mold medium on the forming accuracy of the target pipe during the bulging process, and bulging
experiments on the target parts are then carried out. Experimental results show that the shape recovery rate of the
shape memory magneto-rheological elastomer soft mold medium can reach 90.9%, with a maximum thinning rate of
13.2%. The simulation results have an error of no more than 4.93% compared to the experiments, effectively
addressing the issues of excessive thinning and demolding difficulty.

Key Words: shape memory properties; magneto-rheological elastomer; soft mold bulging technology; magnetic
field control; maximum thinning rate
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