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Fig.l True stress-strain curves of Nb-16Si-22Ti-2Cr-2A1-2Hf-xFe samples at temperature of 1100~1200 °C, strain of 0.005~0.1 s™":
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Table 1 Summary of the steady stress omax of the
Nb-16Si-22Ti-2Cr-2Al-2Hf-xFe alloys at elevated
temperatures (MPa)

7/°C g /s x=0  x=1 x=2 x=3 x=5
0.1 363 320 311 175 268

1100 0.01 280 232 200 162 244
0.005 330 214 183 103 240

0.1 321 210 253 167 185

1150 0.01 294 217 138 105 109
0.005 229 78 117 100 110

0.1 277 241 145 90 132

1200 0.01 183 120 114 85 97
0.005 119 123 143 120 62
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Table 2 Power dissipation efficiency factor  of Nb-16Si-
22Ti-2Cr-2Al-2Hf-xFe alloys

77C é/5Y x=0 x=1 x=2 x=3 x=5
0.1 02451 0.0826 03629 0.149  0.0942
1100 0.01  0.1897 03501 03103 03913 02912
0.005 0.1561 0.5085 02775 0.5619 0.3899
0.1 03267 0205 0.1538 0.2848 0.3892
1150  0.01 03566 0.5633 0.5385 0.3537 0.3972
0.005 0.5581 0.7155 0.6994 0.3920 0.4019
0.1  0.0609 03081 0.1113 02490 0.1982
1200 0.01  0.6565 0.5008 0.553  0.3913  0.551
0.005 0.8636 0.5957 0.7294 0.5619 0.7019
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Table 3  Strain rate sensitive factor ¢ of Nb-16Si-22Ti-
2Cr-2Al-2Hf-xFe alloys

T/I'C é/5'  x=0 x=1 x=2 x=3 x=5
0.1 0.1462 -0.765 0.2483  -0.2932 -0.3921
1100 0.01 0.1256 -0.1435 0.319 -0.2505 -0.3514
0.005 0.114 0.2254 0.361 -0.1742  -0.3271
0.1 0.1953 -0.309  -0.5351 0.0962  0.2365
1150 0.01 0.217 0.0992  -0.055 0.0814 0.2331
0.005 0.387 0.3415 0.23 0.0726  0.2311
0.1 -0.0889 0.1821 -0.7692 0.072 -0.3762
1200 0.01 0.3449 0.334  -0.0998  0.044 0.0044
0.005 0.6023 0.4242 0.2974 0.0274 0.2304
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Fig.2 Processing map of Nb-16Si-22Ti-2Cr-2Al-2Hf-xFe alloys: (a) x=0, (b) x=1, (c) x=2, (d) x=3, and (e) x=5
% 4 Nb-16Si-22Ti-2Cr-2A1-2Hf-xFe & & BN E MM E SR
Table 4 Power dissipation efficiency of Nb-16Si-22Ti-2Cr-2Al-2Hf-xFe alloys
x Zone é/s! 7/°C Dissipation factor
Peak zone 0.005~0.01 1130~1200 0.78
Trough [ 0.005~0.1 1100~1130 0.22
0 Trough Il 0.063~0.1 1150~1200 0.14
Unstable region 0.06~0.1 1190~1200
Best zone 0.005~0.025 1160~1200
Peak zone 0.005~0.01 1100~1200 0.65
! Trough 0.01~0.1 1100~1200 0.14
Unstable region 0.01~0.1 1100~1180
Best zone 0.005~0.008 1100~1200
Peak zone 0.005~0.025 1100~1200 0.67
5 Trough 0.025~0.1 1100~1200 0.14
Unstable region 0.01~0.1 1120~1200
Best zone 0.005~0.01 1140~1200
Peak zone 0.005~0.025 1120~1200 0.52
Trough [ 0.01~0.1 1100~1150 0.18
3 Trough II 0.04~0.1 1180~1200 0.27
Unstable region 0.01~0.1 1100~1140
Best zone 0.005~0.01 1120~1200
Peak zone 0.005~0.025 1150~1200 0.64
Trough | 0.01~0.1 1100~1140 0.15
5 Trough Il 0.04~0.1 1160~1200 0.28
Unstable region | 0.005~0.1 1100~1130
Unstable region Il 0.016~0.1 1170~1200
Best zone 0.005~0.01 1150~1200
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Hot Workability of Nb-16Si-22Ti-2Cr-2Al-2Hf-xFe Alloys

Chu Chu'*?, Xu Yanjin'*?, Hou Hongliang'**, Luo Liangshun*, Su Yanging®*, Guo Jingjie*, Fu Hengzhi*
(1. AVIC Manufacturing Technology Institute, Beijing 100024, China)
(2. Aeronautical Key Laboratory for Plastic Technology, Beijing 100024, China)
(3. Beijing Key Laboratory for Plastic Technology and Equipment, Beijing 100024, China)
(4. National Key Laboratory for Precision Hot Processing of Metals, Harbin Institute of Technology, Harbin 150001, China)

Abstract: Through the research of hot deformation behavior of Nb-16Si-22Ti-2Cr-2Al-2Hf-xFe (x=0, 1, 2, 3, 5) alloys, the hot working
diagrams of these alloys were made, which would provide a theoretical basis for subsequent design and hot working study of Nb-Si alloys.
The maximum dissipative efficiency factor # appears in the region of low strain rate and high temperature; the minimum appears in low
temperature and high strain rate region. There are unstable regions in the thermal processing map of the alloys with different Fe contents,
mainly distributed in the regions with high strain rate and low temperature, coinciding with the low dissipative efficiency factor regions.
The grains in the unstable regions are obviously elongated and the grain boundaries are curved. The grain size is uneven and local plastic
flow occurs. The dynamic recrystallization structure exists in the stable deformation zone as well as the fine recrystallized grain is
distributed along the grain boundary. With the increase of the deformation temperature and the decrease of the strain rate, the size of the
dynamic recrystallization grain increases.

Key words: power dissipation diagram; deformation instability diagram; deformation stability zone
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