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Influence of extrusion ratio on microstructure and mechanical
properties of Al matrix composites by hot extrusion of powders
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Abstract: The Mg,B,05 whisker reinforced Al matrix composites were fabricated using powder metallurgy routes. The
effects of different extrusion ratios on the microstructure and tensile strength of composites were investigated. The results
show that the alignment of Mg,B,0s whisker along the extrusion direction is improved and the aspect ratio decreases with
increasing extrusion ratio, meanwhile, the composites exhibit the best mechanical properties at the extrusion ratio of 25:1.
Respectively, the yield strength, the tensile strength and the elongation of the extruded composites is 113.5 MPa, 230
MPa and 7.0%. The tensile strength increases by 37% and 25%, in comparison with the aluminum and composites.
According to the analysis of fracture, the ductile failure of 6061Al matrix, the reinforcement fracture and the
whisker-matrix interface debonding act as the main mechanism of fracture nucleation.
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Table 1 Nominal composition of the 6061 matrix alloy (mass

fraction, %)

Cu Mn Mg Zn Cr
0.15-0.4 0.15 0.8-1.2 0.25 0.04-0.35
Ti Si Fe Al
0.15 0.4-0.8 0.7 Bal.

1 6061 £k SEM 4
Fig. 1 SEM image of 6061Al powders

2 WIEREES IR SEM 14
Fig. 2 SEM image of Mg,B,05 whisker
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B3 BkEE 12 h 50 Mg,B,0s,/6061 Al B &K RIS
Fig. 3 SEM image of Mg;B,05,/6061Al mixture powder
after 12 h milling
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Fig. 4 Schematic diagram of extrusion press for powder blend

compact
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Fig. 5 Surface morphologies of extruded composite samples

(25:1) at various velocities

2.1 EEMRIBRIFESES

Kl 6(a)F(b) T2 A A FFAS R (9:1. 25:1)
RS AR EMAL. K 6@)AT I, 4P
JEECR 9:1 B, ERZIUR AN [ FR B2 (4T B, AH Lk s
BRI, KARLEA By, Ak, S E A AR
SRR, 4R L 25:1 I, AT T & S
B S, (HAHEEBRISEE N 9:1 MbARE,  Sh20 A2 HOE
¥y, BRI W, s 6(b)Firs.

22 HESEEMRRAMEES T

VIPIN 2 WERI TR e S A0 K TN ) 445 44
FRAERS, T8 R FH WA PR 7SR [ IR TR J5 TN
FEFA G5 R IR AT 0T, A 8 S e R AR 1)
A4, JLPTIRRZUY R F(DRT XRD AT = sl
S DA PR R X o B 5 — BRI T 5 5 2 R LU
1B

T=Ihkd Y[ I +hokolthsksly)] (=1, 2, 3)

TEARSEE T, X 4 FhEs LR 5 A 21T 1
XRD A4, 4T 4 PR T MgaB,Os i 21 2 R1
AT T 28T, B 7 B A RIS L S A 0 R
XRD i Je 234 K122 4

T iR T SRS SR A E S, Btk
PATE SRR T A R 3 AT 4
B, il 7)FTR. ISR, MBS AR
J . BRI A3 HE (100 TRIAFEAE RO R],  HLBEAE B¢
JE LI xR AU B e, (RS EE R Ll 25:1



B23BHTHM TER, 55 BRI WO AR St s & S0 A BB SURU 24 PR AR IR 1829
B16 I MeB0u/6061 S 2 A SRS
Fig. 6 SEM micrographs of Mg,B,0s,,/6061Al composites at different extrusion ratios: (a) 9:1; (b) 25:1
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Fig. 7 XRD patterns (a) and texture coefficients (b) of composites at different extrusion ratios
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Fig. 8 Tensile stress—strain curves of as-hot extruded

Mg,B,05,,/6061 composites at different extrusion ratios
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Fig. 9 Effect of extrusion ratio on mechanical properties of

Mg,B,05,,/6061Al composites
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Table 2 Tensile properties and densities of hot-extruded

6061Al and composites
Extrusion ratio oy/MPa  gy,/MPa /% p/(g.cm73)
6061A1 25:1 168 90 24 2.75
AMC 9:1 184 118 8.8 2.71
AMC 16:1 193 100 6.4 2.75
AMC 25:1 230 114 7.0 2.78
AMC 36:1 193 79 6.5 2.78
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Fig. 10 Fracture surface morphologies of Mg,B,0s,,/6061Al composites at different extrusion ratios: (a) 9:1; (b) 16:1; (c) 25:1; (d)

36:1
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