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Damage Mechanism of Graphene-reinforced Aluminum Matrix Composite Armature
under Electromagnetic-thermal-structural Multi-field Coupling

HUO Junwen, DU Xiaoming , XU Shujiao

( Shenyang Ligong University, Shenyang 110159 ,China)

Abstract: The armature models of aluminum matrix composites with different graphene volume
fractions were constructed by finite element method. The temperature , stress and strain of armature
in service were analyzed,and the effects of graphene volume fractions on the damage and deforma-
tion of aluminum matrix composite armature under the coupling of electromagnetic, thermal and
structural fields were discussed. The results show that,compared with 6061 aluminum alloy matrix,
the ablation of the armature in the throat region is reduced to a certain extent. The addition of gra-
phene can significantly reduce the temperature rise of the armature firing process,increase the muz-
zle speed of the armature under the same current excitation,and reduce the armature deformation in
all directions. The stress fluctuation of graphene reinforced aluminum matrix composite armature
with 0. 5% volume fraction is more stable, the velocity significantly increases and the deformation
caused by force is smaller, after firing from the muzzle.
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Table 1 Material parameters of each component

MRS WEa™ aREN 6061A10 8
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H# (J-Kg=hT 1) 385 1 000 850
PUBMR/(CT') 1L.77x107°  —7x107° 2,36 x10 77

1R 2 43 A AR A BR CAR AL T R 3
Jil 2, XA A 3 2R A T TR KN A Sl 4, A
SIS BT B2 RSORS00 00 DA% RN 2 F A )
B A 3 A5, B R RS R F R 2 mm, 580 A R
sFh 6 mm, &3 FIE 4 435 K B MK LA 2 50R0
FLAX SR B A, F SCHRT 19 ] Al 60, BRI HL 3
BRI, LT E] R 3.6 ms, JTEAILR
TEE R 22 C  ARBILIE] BE 45 R B 0. 15, B A
%IRRT S B IR AR 1L

E1 WPARTKRE

Fig.1 Finite element model of pivot rail
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Fig.2 Current excitation curve
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Fig.3 Schematic diagram of armature geometric

parameters
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Fig.4 Diagram of taking points on armature
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Fig.5 Temperature distribution of 6061 based aluminum

alloy armature
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Fig.7 Stress distribution on the armature at 2. 1 ms
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Fig.8 Velocity and stress curves at PS point on armature
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Fig.9 Strain distribution during armature launching
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