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Fig. 1 Metallurgical structure of 25MnCrNiMoA steel after 920 °C quenching and 450 C, 550 °C, 650 °C tempering heat treatment
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Table 1 Effect of tempering temperature on tensile strength
and impact energy

iH AR heReEl ARRET)
[l R °C 450 550 650
PR A /MPa 1253 1051 850
~40 °C VAV T ) 45 103 181

SRR ITAE, HEEp=50% FHIHER SRR
( 0'.1) 50$Dp=95%"FE’\JF)§z'%7f&BF'\< ( 0'-1) 95 EJZFZZD%Z
Firo

RBEZEEN, EERRIERE T BAFEE—T
KE, WFH. REEN, RSRRESTIALREZ(E
AAZLMXEM, B2, YBENSH, X—%(&
BB . 25MnCrNiMoANE AR RS e E
SRS IRRIX X NEAFTR.

HETLESL, BEKFERE, NibneERES
B, EERR o B2 FE . ERESSHMHEAER,
ERRKET, HiNEESZEL 253 MPaiT, EHRRA
BAFE, KifiH524.1 MPal£%£500.6 MPa. 12BEid =
AsRE R A S ST BT R .



F

Vol.70 No.2 2021

‘!t [y ——
{EE Founory ITLIG 5T

(a) 450 °C

(b) 550 °C

(c) 650 °C

El2  25MnCrNiMoAN-40 °C B O R X TR
Fig. 2 Morphology of impact fracture of 25MnCrNiMoA steel at —40 °C
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Fig. 3 Cylindrical smooth fatigue specimen
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Table 2 Fatigue limit and corresponding tensile strength
of three samples
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Fig. 4 Relationship between tensile strength and fatigue limit
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Fig. 5 p-S-N curves of high strength-low toughness steel tempered at
450 C
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Fig. 6 p-S-N curves of medium strength-high toughness steel
tempered at 550 °C
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Fig. 7 p-S-N curves of low strength-high toughness steel
tempered at 650 C
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Fig. 8 Fatigue fracture morphology of 450 °C tempered steel under o =700 MPa, N=413 x 10°
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Fig. 9 Fatigue fracture morphology of 450 °C tempered steel under o- =580 MPa, N=1 224 x 10
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Fig. 10 Fatigue fracture morphology of 550 °C tempered steel under o =712 MPa, N=617 x 10
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Fig. 11 Fatigue fracture morphology of 550 “C tempered steel under o- =589 MPa
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Fig. 12 Fatigue fracture morphology of 650 °C tempered steel under o- =513 MPa, N=5 728 x 10°
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Fig. 13 Fatigue fracture morphology of 650 °C tempered steel under o =495 MPa, N=14 152 x 10
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High Cycle Fatigue Behavior of Heavy Haul Coupler Materials with
Different Strength and Toughness Matching Properties

TIAN Chang-liang', ZHAO Geng-ning', CUI Shi-hai', WANG Hao', LI He—fei?, QIN Zuo-xiang®
(1. CRRC Qigihar Rolling Stock Co., Ltd., Qigihar 161002, Heilongjiang, China; 2. School of Materials Science and Engineering,

Dalian Jiaotong University, Dalian 116028, Liaoning, China)

Abstract:

The high cycle fatigue behavior of heavy haul coupler materials with different strength and toughness
matching properties was investigated. Three kinds of specimens made from 25MnCrNiMoA steel with
different strength-toughness matching properties, namely, high strength-low toughness, medium strength-
high toughness and low strength-high toughness, were obtained by different heat treatment processes. The
fatigue limit of the coupler materials were measured by the method of rotary bending fatigue test. The p-S-N
curve was drawn, the fatigue fracture surface was observed, and the influence of different strength-toughness
matching properties obtained at different tempering temperatures on the high cycle fatigue behavior of the
coupler material was analyzed. The results show that the high cycle fatigue behavior of heavy haul coupler
material is significantly affected by the strength-toughness matching. The medium strength-high toughness
coupler material has higher fatigue limit and life level, which is consistent with the low cycle fatigue test
results. This study provides an important theoretical basis for the material selection and production of coupler

design.
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heavy haul coupler; strength toughness matching; high cycle fatigue; fatigue limit
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