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Fig.2 NiAl-V pseudo binary eutectic phase diagram
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Fig.7 OM images of Ni-28.5A1-43V alloy at different locations: (a) top, (b) middle, and (c) bottom

# 1 NiAl-V S & ERET SN
Table 1 Fracture toughness of NiAl-V alloys at room
temperature
Alloy NiAl-32V NiAl-39V NiAl-43V  NiAl

Fracture toughness/

MPa-m /2 13.49 15.66 12.85 5.15
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Fig.10 Positive fracture surface morphology of the three-point bending specimen with different components: (a, b) NiAl-32V and

(c, d) NiAl-43V
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temperatures and (b) constant rates (1000 °C) at different strain rates
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Fig.13 True stress-strain curves of NiAl alloy in different experimental states: (a) constant stress (2X 10~ s™') at different temperatures
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Table 2 The maximum compressive strength and the corresponding strain value of NiAl-32V under different conditions

Temperature/’C_ Compression rate/s” True strain value Maximum compressive strength/MPa

600 2X107 0.25 563 1152.10
700 2x10? 0.22 165 946.27
800 2%X10° 0.18 996 751.74
900 2x103 0.07 686 463.18
1000 2x10? 0.03 931 207.37
1000 5x10* 0.09 755 147.71

1000 2x103 0.10 090 207.37
1000 8x 107 0.10 563 374.85

1000 1.4X1072 0.14 425 399.46

3 AEEHET NiAI-43V R 5 [EHERE &N AN TE

Table 3 The maximum compressive strength and the corresponding strain values of NiAl-43V under different conditions

Temperature/C Compression rate/s”’ True strain value Maximum compressive strength/MPa
600 2x107 0.35 306 1217.40
700 2x107 0.26 580 1030.90
800 2x10° 0.14 539 837.15
900 2x107 0.13 570 435.12
1000 2x107 0.11 899 199.20
1000 5x107 0.07 582 144.97
1000 2x107? 0.11 899 199.20
1000 8x107 0.22 102 275.60

1000 1.4x107 0.37 528 318.35
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Table 4 Maximum compressive strength and the corresponding strain values of NiAl under different conditions

Temperature/C Compression rate/s”’

True strain value

Maximum compressive strength/MPa

600 2x107 0.14 902 262.41
700 2x10° 0.09 936 237.22
800 2x1073 0.09 125 142.61
900 2x1073 0.09 574 104.31
1000 2x10° 0.16 776 63.22
1000 5%107* 0.12 718 55.27
1000 2x1073 0.16 776 63.22
1000 8x107 0.28 412 87.37
1000 1.4x1072 0.33 416 101.44
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Microstructure and Properties of NiAl-V Alloy Prepared by Arc Melting

Ma Xuewei, Zhang Jianfei, Hao Wenwei, Xu Pengfei, Chen Lin, Ren Huiping
(Inner Mongolia University of Science and Technology, Baotou 014010, China)

Abstract: Ternary alloys of Ni-34A1-32V and Ni-28.5A1-43V (at%) were prepared by vacuum non-consumable arc melting. Microstructure
and mechanical behavior of the alloys were investigated. The phase composition and structure at various solidification locations of the
alloys were analyzed by optical microscope (OM), X-ray diffraction (XRD) and scanning electron microscope (SEM). At the same time,
the mechanical properties of these two alloys were tested. The results show that the solidified microstructure of the ternary alloy NiAl-32V
is mainly composed of the NiAl primary dendrite and NiAl+V eutectic. Meanwhile, the NiAl-43V is mainly composed of the V primary
dendrite and NiAl+V eutectic. The compressive properties of the two alloys at room and elevated temperatures are much higher than those
of NiAl alloy. The addition of V can remarkably improve the room-temperature fracture toughness and the elevated temperature strength of
the NiAl alloy.

Key words: Ni-Al-V ternary alloy; primary dendrite; fracture toughness; compressive properties
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