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Abstract : In order to investigate the evolution law of thermal deformation microstructure of B,C,/6061Al composites and
further optimize the properties of the materials, the microstructure characteristics of B, C,/6061Al composites under
different thermal deformation conditions ( deformation temperature, strain rate and strain level ) were studied by using hot
compression tests and control variable method. The research show that with the increase of the deformation temperature,
the thermal activation energy inside the 6061 aluminum matrix materials increases, the nucleation efficiency and the
grain size of the dynamic recrystallization also increases. The time for dynamic recrystallization of the composite material
decreases as the strain rate increases, which restricts the growth of grains and the dynamic recrtystallization of the 6061
aluminum matrix materials. The flow stress of the composite material increases with the increase of strain, which
improves the nucleation efficiency of the 6061 aluminum matrix materials dynamic recrystallization. The method that
enhances strength and toughness of the composites without damages of the plasticity has important reference significance
for improving the plastic forming ability of materials and optimizing the forming process (such as rolling, forging,
extrusion, etc. ).
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Figure 1  Dimensions of compressed sample
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Figure 2 Test preparation
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Table 1  Thermal compression scheme
S RRE/C AR R s O A
1 480 0.100 0.9
2 460 0.100 0.9
3 440 0.001 0.9
4 440 0.010 0.9
5 440 0.100 0.9
6 440 1.000 0.9
7 420 0.100 0.9
8 400 0.100 0.9
9 440 0.100 0.8
10 440 0.100 0.7
11 440 0.100 0.6
12 440 0.100 0.5
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Figure 4  Microstructure at different

deformation temperatures
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Figure 5 Microstructure at different strain rates

TEN A 5 TE R FE i 0 W 26 T, A MRk
HE Bl TG5O TR 5 R I ) A e R A g
I R/NEE T 6061 A1 FEE G BB TE I R 9K 58
o7 73 S AR 3 I A [] 1 AR St BT 1) A8 T B [ e e
JIELA, M AE RN 1,000 s B, A bR AR T B
) L, B R N & A R Bh A RS b R 3R 7
TGS A SRR A /N o B RN 0. 100 s 7B,
B,Cp/6061 Al & G A KN ERASIE dihi & 43 58 i ah 2
FLE i MR AR R AT 0,100 s~ B, & ARk
UG AR ISR GRISIATY e N e o PO R VAR
HR/NT 0,100 s 7 B, B SRR IR Eh A FEAS AR
RSB A8 K, BT DA ] 1 5 B A #1l T B, Cp/6061A1 &2
AR RERE B B A5 P4 SV AR # R R 0.100 s 7'
2.3 METEX B,C,/6061Al &5+ EHERA R KM

6 i B, C,/6061Al 5 & BHE A2 IE i
440 °C JWAFHEZE R 0. 100 s~ FIN A8 A 0.5 ~0.9 48
T NN Z ., WE 6 (a) iR, 4N A8 &5
0.5 I, KA M RENFRIE B T ShA P45 fh 0 dd bz ( DL
WEBARIC A,) RA K/ B S A5 FE 45 db R (LA 89 b
iCA,) s EL6(b) F16(c) AT, Bl 1 722 & A A B 1
KA PR S BN Sl A R4S A i R AN TS 22 5



(& - &it]

RBE,%F:B,C,/6061 A1 SEMRBIARTARERHR - 51

ME 6(d) aTLAF H, H AR R 0. 8 I, Shas 45 i
AR AR 0.5 I BB 22 (LA KA PR
AR S 2 A LA EIRIC D, ), AR AR AR AR T
AL Sk (LA I ARIC D,) s AL 6 (e) AT H L 2
TSR 0.9 I, A5 B RE IR s 2 A 58 i3l 245
FEEE i, Hoer /b O BEARIE E))

gl e

® g = =
R B
Patopr ol s

B6 RREEET IR

Figure 6  Microstructure at different strains
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