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Effects of high-pressure torsion pressure on microstructure and
mechanical property of SiC,-Al composites
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Abstract: SiC particles and Al powder mixtures (SiC,-Al composites) were successfully fabricated into the metal matrix
composites by high-pressure torsion (HPT). The effects of pressure on the microstructure and mechanical properties of
the composites were investigated by optical telescope, microhardness-testing device, universal testing machine and
scanning electronic telescope. The results show that higher pressure is more helpful to the strain accumulation during the
power forming of SiC,-Al composites. In the HPT process, the higher the pressure is, the better the powerful
densification is, the higher the accumulated strain is, and the more homogeneous of the SiC particles are, while the
increase of microhardness is not so high. When the pressure increases from 0.5 GPa to 0.62 GPa, the yield strength
increases by 32.6%, while the tensile strength and elongation decrease by 4% and 25.5%, respectively. The fracture
surface of the dimples shows various sizes as the main feature.
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Fig. 1 Schematic illustration of HPT processing
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Fig. 2 Microstructure of sample after pressing at 0.3 GPa
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Fig. 3 Matrix microstructures of samples at different distances from center: (a) Sample 1, =0; (b) Sample 1, =7 mm; (c) Sample 1,

r=10.5 mm; (d) Sample 2, »=0; (¢) Sample 2, =3.5 mm; (f) Sample 2, /=7 mm
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Table 1 Microstructure features of samples 1 and 2 at

different distances from center

Pore feature

Sample No. 7/mm y Crystal feature

0 0 Equiaxed Obvious

1 7 3.57 Stretched Significantly
reduced

10.5 5.z Linear Not obvious
0 0 Equiaxed Obvious

2 35 1.17xn Linear Significantly
reduced

7  2.33m Fuzzy Not obvious
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Fig. 4 Microstructures processed by HPT at different pressures:
(a) 0.3 GPa; (b) 0.5 GPa; (¢) 0.62 GPa

SiC BRI AL S M N b — BOK, RA(ED]
W3S S B Wi, R s 7 (R 48 KT 2 3 [
1.

2.2 TSRS
221 IAEE

Bl S Fis AR R ) R 418G 2 P8 sk ik FE Uy
B AR B 2k . I 5 T LLE S, S
FERY L AR e K 5 o B T 3, ik
PSR 1) Sl DRt B BT v, (RIS K, X T
— 7 THI s 2 P3G RAEA AR AR 2 2 Bes i, I
03 SiC MIURL I ISR RR L, 32 ot B4R 3 am R s
Fi—J7 M, WKy, MORE R 4 30 B K, AE
PR R B 00 A8 D) AR T 1 4, FEAR L2 4
R B =, B AR A 2, S35
BRI K o AF H T s ) P4 o) BY D) AR ] Bk 15 e 7
JEGPR, MM KIEEEA K. Boh, BT aFr g i
A7 v AL T2 BRI BRI S X, AERANSZ —
W N ER, SR L AR R BRI

100
90 -
>
jast
2 sof
S
s
z ol
S * —0.3GPa
= 4+ — 0.5GPa
60 v — 0.62GPa
Room temperature, N=2
50

0 35 7.0 10.5 14.0
Distance from center/mm

B 5 AFEFE T m R WAl 5 2k
Fig. 5 Microhardness curves of samples processed by HPT at

different pressures
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Fig. 6 Tensile true stress—strain curves of samples at room

temperature
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Fig. 7 SEM fractographs of fracture of tensile samples: (a), (b)
Sample 1, p=0.3 GPa, N=0.5; (c) Sample 2, p=0.5 GPa, N=1/3
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Fig. 8 SEM fractographs of fracture of tensile samples by
HPT at different pressures: (a) 0.5 GPa; (b) 0.62 GPa
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