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High Temperature Mechanical Properties of High—Boron Austenitic Steels
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Advanced Materials Processing Technology, Ministry of Education of China, Beijing 100084, China)

Abstract: The high-temperature mechanical properties of high-boron austenite steels (HBASs) were studied at 850 C using
a dynamic thermal-mechanical simulation testing machine. The microstructure of the material was studied by optical
stereoscopic microscope and SEM. The effects of B and C contents on the mechanical properties at room temperature and
high temperature of the HBASs were analyzed. The results show that after adding B, B is distributed on the austenitic
matrix in the form of M;B (M as Fe, Cr or Mn) borides in the experimental steel matrix, which effectively improved the
mechanical properties of the material at high temperature. The hardness of the material increaseds from 200 HV to 302
HV, the tensile yield strength at 850 C increaseds from 144 MPa to 190 MPa, and the compressive yield strength
increased from 140 MPa to 168 MPa. When the content of C increaseds, the borides in the matrix of high-boron austenitic
steel are rounded and dispersed in granular manner. While the hardness of the material increase from 239 HV to 312 HV,
the tensile yield strength at 850 C increaseds from 165 MPa to 197 MPa, and the compressive yield strength increaseds
from 166 MPa to 184 MPa. The high boron austenitic steel has better mechanical properties at high temperature than
ESR-H13 steel which is remelted by electroslag for comparison.
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Tab.1 Composition of the tested steels

Steel No. (6 B P S Cr Mn Si Ni Cu Mo \"
BO 0.3 — 0.012 0.013
Bl 0.2 0.54 0.012 0.011
6~12 6~12 0.6~1.2 4~12 0.3~0.6 — —
B2 0.3 0.65 0.012 0.010
B3 0.4 0.56 0.012 0.010
ESR-H13 0.39 — 0.009 0.005 511 0.47 1.01 — — 1.29 0.93
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Fig.1 SEM images and EDS spectra of steel BO and B2
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Tab.2 Mechanical properties of tested steel at 850 °C

We R./MPa Ry, /MPa A (%)

Z(%)

Ry2/ Rn Ro/MPa Rya2/MPa Ry / R

BO
B2
ESR-H13

181
197
130

144
190
90

40.9
39.2
50.4

533
48.8
7.3

0.80
0.97
0.69

257
287
184

140
168
116

0.54
0.58
0.63
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Fig.2 Optical images of high-boron austenitic steels
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Fig.3 SEM images of high-boron austenitic steels
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Tab. 3 Mechanical properties of tested steel at 850 °C

W R../MPa Ry /MPa A(%) Rl R, R /MPa Ryo2/MPa Ryoz/ Rux
Bl 183 165 39.7 0.90 276 166 0.60
B2 197 190 39.2 0.97 287 168 0.58
B3 210 197 36.8 0.94 290 184 0.64
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Fig.4 XRD spectra of high-boron austenitic steels
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