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Mechanical properties of stainless steel bolts at elevated temperatures

Zhang Jun . Lin Hui, Hu Ying, Yang Chengbo
(School of Civil Engineering, Chongqing University, Chongging 400045, P. R. China)

Abstract: To provide the basis for the analysis and design of fire-resistance of bolt connections in steel
building, the mechanical properties of the stainless steel bolt at elevated temperature were studied. Two
groups of stainless steel bolts with different grades were tested to obtain the full stress-strain curve of
stainless steel bolts at different temperatures. The Young’s modulus, 0. 2% proof strength and tensile
strength of stainless steel bolts were derived. The test results were compared with the mechanical properties
of the parent materials and fire-resistant bolts at elevated temperatures, and the recommended values for
parent materials in relevant design standards. Based on the experimental data, reduction factors models for
tensile strength, Young’'s modulus and 0. 2% proof strength are proposed in this paper for stainless steel
bolts at elevated temperatures. The test results shows that the tensile strength degradation of stainless steel
bolts at elevated temperatures are found to be rather close to those recommended by Eurocode 3 for their
parent materials, but the reduction factors of Young’s modulus are of great discrepancy. When
temperatures lower than 650 °C, the 0. 2% proof strength of stainless steel bolts decreases more slowly

than that of their parent materials. In the temperature range of 500 to 900 °C, the stainless steel bolts retain
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their tensile strength, Young’s modulus and 0. 2% proof strength better than fire-resistant bolts.

Keywords: stainless steel; bolts; elevated temperatures; stiffness degradation; strength degradation
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Table 1 Chemical composition of stainless steel bolts

) 2= oy (B 80 / %
W A5 JEL A% L
Si Mn P S Cr Mo Ni Cu
A4-70 3161 0.018 0.38 1.17 0.033 0.001 16. 21 2.03 10. 18 0. 31
A4-80 316L 0.03 0. 39 1. 04 0.028 0.001 16. 06 2.03 10.02
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Table 2 Material properties at room temperature

and testing temperatures

) BaEAs JERERE % BR ik 5
REE MR _ _
D/mm fo.2/MPa fu/MPa
A4-70 3161 20 620 810
A4-80 3161 20 650 880
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Fig. 1 Geometry of tension coupon specimens
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Fig.2 Tensile test set-up
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Fig. 3 Failure modes of test specimens
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Fig.4 Stress-strain curves of stainless steel bolts
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Fig. 5 Reduction factors of Young’s modulus at

elevated temperatures
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Fig. 6 Reduction factors of 0.2% proof strength strength

at elevated temperatures
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elevated temperatures
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Table 3 Common coefficients for the reduction models for

temperatures up to 600 C
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a 1.35
b —58.0
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n 0. 28
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Table 4 Coefficients for the reduction models for

temperatures above 600 C
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