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Table 1 Details of specimens

R JngdiEc BHER d/mm R S/ c BEER d/mm
L-1 20 — 10.06 L-4P2 400 kK 9.92
L-2 20 — 9.82 L-471 400 EE/S 10.10

L-2P1 200 kK 10.10 L-472 400 EE/S 10.00

L-2P2 200 ok 10.06 L-5P1 500 ®K 10.04

L-271 200 EE2S 10.00 L-5P2 500 K 10.08

L-272 200 E:S 10.00 L-571 500 EE2S 9.98

L-3P1 300 kK 9.86 L-572 500 EE2S 9.86
L-3P2 300 Kk 10.06 L-6P1 600 wK 10.08
L-371 300 EE2S 9.92 L-6P2 600 K 10.10
L-372 300 EE2S 10.06 L-671 600 EE2S 9.92
L-4P1 400 K 10.00 L-672 600 EE2S 10.00

1.2 REEERMEFFE
SIS B R H e e, B iR g, W 2 iR R s L na AR TS
5 9 Yk T L SR ZE A 1 000N HE YR AA] R T BE RIS L L 47, v o A g 4R HH A ol



430

N RS TRl 4R Vol.31

Se JLIE R, i 3 PR, IR HLECA B RE RS

XA T IR L S R VR R A E FE e IR S, PRI 30min , P SR A
R | SR IE 40 BIEAT B SR EI AT K V8 20 R 00 TF 16 S #E AT T 2%, 3% K 0. 8kN/s,
JN#% 3 5kN 45 1min, SRJ5H2 I8 1. 2kN/s R IE RN, B 2 A8 IR.

K2 Al

(a) it

K 4

Fig.2 Homemade electric furnace

(b) FiR 1

IR S

Fig.4 Failure modes of specimens
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Table 2 Results of test

A TR/ C BT Jif W AR5 28/ kN b4/ kN

L1 20 — 89 86 91.6 88.1
L-2P 200 kK 88 90 91 92.8
L-27 200 EES 88.6 86 90.4 87.3
L-3P 300 K 87 87 88.7 91.4
L-37 300 EE%S 87.6 89 89.3 91
L-4P 400 K 87 87.3 88.3 88.5
L-4Z 400 EE:S 90 89.3 91.2 90.5
L-5P 500 K 89.6 90 90.7 90.9
L-5Z 500 EEZS 87 84.7 88 85.2
L-6P 600 kK 60.8 62 65 66.3
L-67 600 EE:S 61.7 61.8 66 66.6
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Table 3  Reduction factors of mechanical properties of high-strength bolts material after high temperature
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Fig.6  Reduction factors of mechanical properties of high-strength bolts material after high temperature
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Fig.7 Comparison of different test results
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Mechanical Properties of High-strength Bolts
Material after High Temperature

HUANG Bingsheng', CHEN Tao', JING Haicang’
(1.College of Civil Engineering, Nanjing Tech University, Nanjing 211816, China; 2. Jiangsu Engineering Consulting
Center, Nanjing 210003, China)

Abstract

In order to investigate the mechanical properties of high-strength bolts after high
temperature , the tensile test of the specimen of 10.9 grade M22 big six angle high-strength bolts
after high temperature was carried out.The variation rules of yield strength ,tensile strength and
elastic modulus of high-strength bolts material under different heating temperatures and cooling
methods were studied. The results show that the mechanical properties of high-strength bolts
material are basically the same under the two different cooling methods. When the heating
temperature is not more than 400°C , the yield strength and tensile strength of high-strength bolts
material are basically not affected by the heating temperature. When the temperature does not
exceed 300°C ,the elastic modulus is nearly unchanged. With the increase of temperature, the
yield strength, tensile strength and elastic modulus of high-strength bolts material decrease
rapidly. When the temperature reaches 600°C , the yield strength, tensile strength and elastic
modulus of high-strength bolts material decrease to 70% ~78% of normal temperature. According
to the test results,the formulas of reduction factors of yield strength ,tensile strength and elastic
modulus of high-strength bolts material after high temperature are obtained by fitting. The results
of yield strength reduction factors and tensile strength reduction factors in this paper are
consistent with those of some scholars, but the results of elastic modulus reduction factors of
different scholars are quite different,which need to be studied further.

Keywords: high-strength bolt; mechanical properties; high temperature; cooling method;

reduction factor



