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Fig.1 Initial morphologies of element powders: (a) Nb, (b) Ti, (¢) Al, (d) Cr, and (e) V
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Fig.2 Morphologies of Nb-35Ti-6Al-5Cr-8V powders after ball milling for different time: (a, b) 3 h, (¢) 6 h, and (d~f) 9 h
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Fig.3 XRD patterns of pure Nb powder and hot-press sintered
Nb-35Ti-6Al-5Cr-8V alloys after ball milling for different

time
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Kl 4 AS[EBRBE ] Nb-35Ti-6A1-5Cr-8V &4 ) SEM-BE JH 1
Fig.4 SEM-BE images of Nb-35Ti-6A1-5Cr-8V alloy after ball milling for different time: (a, b) 3 h, (c) 6 h, and (d) 9 h

e}
(=]

¥
¥

N
[=}

_MWWW\MMV&W Nb
7" Z

0 1 1 1 1 1 1 1
0 50 100 150 200 250 300 350
Distance/um

w20 pm { o 20pm

K5 & 4ab & ST s I I o A K2R o A
Fig.5 Maps of elements for Fig.4b: (a) Nb, (b) Ti, (c) Al, (d) Cr, and (e) V; (f) line scanning of elements along line A in Fig.4b
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Fig.6 Optical micrographs of Nb-35Ti-6Al-5Cr-8V alloy after ball milling for different time: (a) 3 h, (b) 6 h, and (c, d) 9 h
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Fig.7 Vickers hardness of Nb-35Ti-6A1-5Cr-8V alloy after ball

milling for different time
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#* 1 EKELRFERE Nb-35Ti-6Al-5Cr-8V & £ H K EE(HV).

=IRIESEE BRIEIE (60.2) FI R PR 52 Z (6max)

Table 1 Vickers hardness (HV), 0.2% offset yield stress (o9.2)
and maximum stress (6max) at room temperature for
Nb-35Ti-6A1-5Cr-8V alloy after ball milling for
different time

Vickers hardness, 0.2% offset yield Maximum stress,
Sample

HV/MPa stress, g9.2/MPa Omax/MPa
3h 4450+40 1058+ 1 1293 +1
6h 4670+30 1100£1 13171
9h 4710£30 1173 £1 1415+1

1500 F on
6h
3h

& 1420
S 1000
\% 1418f 9h
g 1416f
2 500 1414}
£ 1412f
[ 1410
0.20 0.22 0.24
0 = N 1 N 1 N 1
0.0 0.1 0.2 0.3
True Strain
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92 A% il 2

Fig.8 Compressive true stress-strain curves of Nb-35Ti-6Al-
5Cr-8V alloy at room temperature after ball milling for

different time
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Microstructure Evolution and Mechanical Behavior
of Powder Metallurgy Nb-35Ti-6Al-5Cr-8V Alloy

Wei Wenqing, Cao Guangming, Liu Bingqiang, Cui Dawei, Wang Hong, Zhang Peng
(Weifang University, Weifang 261061, China)

Abstract: The plastic deformation behavior of mechanical alloying powder with different ball milling time, microstructure and mechanical
properties of hot press sintered Nb-35Ti-6A1-5Cr-8V alloys were investigated using powder metallurgy method. The results show that the
Nb-35Ti-6Al-5Cr-8V powders with good plasticity are deformed into large-sized flakes powder firstly, and then broken into flocculent
powder during continuous process hardening with the increasing of ball milling time. The Nb-35Ti-6A1-5Cr-8V alloy with controllable
microstructure and fine grain can be prepared using hot pressing sintering technology, and the sintered materials consist of single Nbs
phase. The solid solution elements of Ti, Al, Cr and V dissolving into Nb crystal cause the reduction in lattice size of about 0.006 85 nm.
The Vickers hardness and compression strength at room-temperature increase significantly for grain refinement caused by ball milling time
increasing, and this trend is in accordance with the Hall-Petch law of hardness and strength for material. It can be firmed that
multi-mechanical properties of Nb-35Ti-6Al-5Cr-8V alloy prepared by powder metallurgy technology are obviously better than those
prepared by fusion casting method.

Key words: Nb-Ti-Al alloy; powder metallurgy; mechanical behavior
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