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ABSTRACT: Magnetorheological elastomer, as an advanced intelligent material with the elastic modulus effectively
controlled by magnetic field, has important application prospects in aerospace manufacturing engineering. In this paper,
firstly, the basic forming mechanism of complex curved plate and tube components based on magnetorheological forming
medium was analyzed. In addition, the research progress of magnetorheological elastomers, including its preparation,
properties and flexible medium pressure forming process, was described. Finally, based on the key technology of precise
forming of complex curved surface components of magnetorheological elastomer, the feasibility of this technology was
analyzed from the preparation of elastomer, the construction of magnetic field and the control of loading path, the process
simulation of magneto-solid coupling conditions and the control of forming defects.
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Fig.1 Soft mould bulging process principle of plate magnetorheological medium
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Fig.2 Principle of tube bending forming based on magne-
torheological medium

B
F L T 534 2 L

AT

Kl 4 G S rE ARG UI R SEM &)
Fig.4 SEM diagram of longitudinal section of magnetorheo-
logical elastomer
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Fig.3 Tube bulging principle based on magnetorheological
elastomer



164 Ko# o B T R

2019 4 11 H
Al11060
[19]
3
128, 133, 143 °C 128 °C
22 WARTWMEM TR HE N
Lord  Jolly [13:201
30% [29]
0.6 MPa 30%~40% 5
Stepanov 2!
03T
Boczkowska  [?2] Thiruvarudchelvan  B%
2.7~3.0

Mazlan 324

‘ 3.1 WERTEMAA S F B A
23 ETHRATNRHWEBEREIZHMR
FHE

[25—27] [9]

FE2E HE2
| F
| oA 4eAE
‘ % RS Ca
R RTIARE : RS
WL
- I \ g
rl | Ir F F
a HUBHT b BUIE

5 T Rl AR SR B0 BRI 2 1 129

Fig.5 Plate soft mold forming device based on magnetorheological elastomer
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Fig.7 Radial forming of magnetorheological elastomers
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Fig.6 Forming diagram of magnetorheological elastomer with
variable axial magnetic particle distribution
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Fig.9 Magnetic field intensity under different magnetic field loading paths
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