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Effect of Al content on properties of B,C-AlB;,-Al composites
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Abstract: B,C-AlB,-Al composites were sintered by powder metallurgy method under high pure argon shield at
1 200 °C using boron powder, aluminium powder and boron carbide powder as raw materials. The phase composition and
microstructures were characterized using XRD and SEM. The effect of Al content in materials on crystal transfer,
mechanical properties and room-temperature electrical conductivity were studied. The results show that the main phase of
the reduction product are B4C, AlB,, Al, AlLBC and small amount of Al,O;. With the increase of Al content, a-AlBy; is
converted into -AlB,. When the Al content reach 39.71% and 45.85%, the maximum hardness and bending strength are
661 MPa and 64 MPa, respectively. Al content is about 45.85%, which is the minimum adding amount can determine if
the prepared materials can form the conductive network. The minimum adding amount of Al content is 45.85%, and the
resistance rate is 9.82 X 107 Q-cm.
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Table 1 TInitial composition of raw materials (mass fraction,

%)

Sample Al B B4,C
Gl 8.6 41.4 50.0
G2 22.01 35.32 42.66
G3 31.99 30.80 37.20
G4 39.71 27.31 32.98
G5 45.85 24.53 22.26
G6 50.86 22.26 26.88

0.98 N, JN#kifia) 5 so £ CMTS5105 AL 5 A ik i
BL R = 0 ik e MR P iR i, 3R T
4 mmX5 mmX35 mm, ¥ 30 mm, MBI 0.05
mm/min. 5K FH DY A2 58 A4 R} I L BH 2

2 HERESH
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G3 . % . °— B,C
a a— ALBC
Ao- sl °3 a4
G2 b *— z-AlB,,
A A - ‘_E_AIBIQ

20/(%)
Bl1 £ 1200 CHe45 1.5 h J5ilFE) XRD #%
Fig.1 XRD patterns of samples synthesized at 1 200 C for
1.5h
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Fig.2 Binary phase diagram of B-Al
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Fig.3  Relationships between micro-hardness and bend
strength and Al content in initial materials synthesized at
1200 °C for 1.5h
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Fig.4 SEM images of fractures of samples G1~G6 synthesized at 1 200 “C for 1.5 h: (a) G1; (b) G2; (¢) G3; (d) G4; (e) G5; (f) G6
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YE MBI RETIE ST S IR RGN &, BRI A4 k)
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FR2 21200 CHe4h 1.5 h WFE R B EL 2
Table 2 Room-temperature electric resistivity of samples

fabricated at 1 200 'C for 1.5h

Sample w(AD)/% Electric resistivity/(Q-cm)
Gl 8.60 7.12%X10%
G2 22.01 7.61%10°
G3 31.99 1.32
G4 39.71 124X 107!
G5 45.85 9.82X102
G6 50.86 1.63%x10°°
G7 70.00 5.88%X10°°
G8 90.00 5.55%X10°°
G9 100.00 5.55%X10°°

6

lg[ p/(Q+cm)]

20 40 60 80 100
w(Al)/%
5 BEAG AN I PR S AIAA UL P AL ARG R
Fig.5 Relationship between electric resistivity of sintered
samples at room temperature and Al content in initial raw

materials
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6 RFE G3~G6 ML FE IR SEM 1%

Fig.6 SEM images of polished surface of samples: (a) G3; (b) G4; (c) G5; (d) G6
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