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Mechanical Properties and Fracture Mode of 2 060 MPa Grade
High-Strength Steel Wire at High-Temperature
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Abstract: The non-contact optical strain testing system was used to track and test the stress-strain curves of
2 060 MPa grade high-strength steel wire specimens throughout the entire process at 20—900 °C. The mechanical
performance index at high-temperature was determined, and the high-temperature fracture parameters of high-strength
steel wire were obtained. The results indicate that the mechanical properties of high-strength steel wire specimens
suffer various degrees of impairment at high-temperature. When the temperature does not exceed 200 C, the
degradation of each mechanical property index of specimen shall not exceed 10% , and the fracture mode is brittle
failure. After the temperature exceeds 200 ‘C, the degradation of each mechanical property index of specimen
significantly increases, and the fracture mode gradually changes from brittle failure to plastic failure.
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Schematic diagram of high-temperature mechanical performance test for high-strength steel wire
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Fig.2 Dimensional drawing of high-strength steel wire specimen (size: mm)

55— B B (9 TN 2 2 8 0y 0.003/miin, R IR 3E A
JoE R I B I 3 > i B 2 5 (4) 7 T T S RE T
156 MR XA [k B2 7P 93P I AT
EEIBNITE S8

2 BRAFEHEERERXERS 2N
Wik & RIC 2

I T 20~900 "CH 10 41 B /K F F w i
223 F Y ) A PR RE AR A, 45 R ANSR 1B . D i)
B TR 22 | BRI /KPR 3 MG, 33T 30 413K

2.1

0 235 AL 3 AR A I 3 2 S ST 41
22 MA-RITHL%

SR AR 42 fih O 27 0y A8 DK R G, T 5 58
L2 AN ()L BE KT N — AR e T AR LR
B AL b 0L % A% S B T A% B A ) 20 i e 480 -
L & J b #3345 T e iR 22 i AR AR 100
800 “CF iy 4= ik 2 1 J7 — i A8 i 4k, Ay 45 2 i 4
GRS Z L, AT RS 025 4L ik £k 4
ATH 15 30 = i 0 22 KR 7E 20~900 CF () 4 it A2
7 = AR 2, an il 4 s

1 EEMLRMN TR PRI
Table 1 High-temperature mechanical property indexes of high-strength steel wire specimens
T/C E/GPa /,/MPa /,/MPa f./MPa e/ % &/ %
20 197.0 1733.5 2058.3 2156.2 5.86 6.65
100 198.3 1499.3 1957.3 2077.6 5.48 5.65
200 185.2 1253.5 1883.7 2015.2 4.52 5.02
300 172.7 1001.2 1691.4 1715.0 3.50 9.48
400 142.7 646.9 1307.0 1311.7 2.44 12.23
500 97.1 362.9 715.1 726.3 2.85 14.93
600 50.6 101.3 312.8 322.8 3.04 24.89
700 25.8 36.1 135.8 138.2 2.93 35.39
800 22.3 26.0 79.6 83.3 5.61 40.79
900 25.2 22.7 45.8 57.0 12.93 54.16
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Fig.3 Complete stress-strain curves of high-strength steel wire specimens at 100 , 800 °C
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Fig.4 Complete stress-strain curves of high-strength
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steel wire specimens at 20—900 ‘C
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Fig.5 Comparison results of elastic modulus reduction
coefficients at high-temperature for different types of
steels
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Fig. 6 Comparison results of strength reduction coefficients at high-temperature for different types of steels
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Fig. 7 Micro fracture morphologies of high-strength steel wire specimens at different temperatures
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