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Effect of solution treatment on microstructure and mechanical properties
of surfacing layer on inner wall of rolling stock axle box

Li Zhe', Li Rui', Cai Lei', Jin Junjun’
(1. CRRC Dalian Locomotive & Rolling Stock Co. , Ltd. , Dalian Liaoning 116000, China;
2. School of Materials Science and Engineering, Southwest Jiaotong University, Chengdu Sichuan 610059, China)

Abstract. Effects of solution treatment on the strength, toughness and residual stress of the repaired surfacing layer were analyzed by
observing the microstructure, testing the mechanical properties and testing the residual stress of the specimens before and after solution
treatment. The results show that before the solution treatment, the grains in the clad zone are large and uneven, the grains in the heat
affected zone are thick, and the substrate zone consists of ferrite and pearlite. After solution treatment at 900 “C for 3.5 h, the proportion of
ferrite in the substrate zone increases and the distribution is more uniform, the coarse grains in the heat affected zone and the clad zone
disappear, the grains are refined, and the grain boundary characteristics and grain structure are significantly improved. Solution treatment
significantly makes the tensile strength of the surfacing layer incrense from 810 MPa to 925 MPa, with an increase of about 14% . In
addition, the solution treatment results in a general decrease in hardness, from 154 HV to 143 HV for the substrate, from 238 HV to 228 HV
for the heat affected zone, from 243 HV to 226 HV for the clad layer, and at the same time, the peak residual compressive stress is reduced
from 232 MPa to 182 MPa, with a reduction of 21. 6% . These changes indicate that solution treatment improves the plastic deformation
ability and overall performance of the material by reducing defects, improving grain uniformity and eliminating residual stress.

Keywords: inner wall of axle box; repaired surfacing layer; solution treatment; mechanical properties; residual stress
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Fig. 1  Surfacing position and macroscopic appearance(a) and

tensile specimen size(b) of the axle box
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5 9 1] T, o [ AR AT AL G A A L A PN REHERR 2 L ZVRN ) “A PR HERY 2 229
R IHATEXI2] o B 3(e,d) Nl MG Aoz m X YERDE A OGE fa S R PE AT G oRE 25 0 o DALk, ok ]
AR AL XY ROEH L, vl LA BE , LR BRI R AL, ACFRRERE IR M A R S22 PERE s/ NG R ER RN T, ik

LA Bl — € B RE ik .

t

(OF

2.2

X

NPT . M

bihisi - 810 MPa,

925 MPa, [#]
T K A 22 5 11 It
FL
BT, Tﬁiﬂlmf&kﬁ
ek, )T E
ﬁﬂ/ﬂ%aﬁ*ifn f‘J =

.

—

X

B

ﬁ.

EIFAIS LT = IS
4 A h AR SR
4 n] PIFEH,

e A PR o R P Y

+- H
B2

pd

3 &

AL T S HEAR ) E

(a) ZZWIESH s (b) JLks; () /52

CANWIE L AU Rale e 34

Y Ltt ﬂf

1 3w i ZH 21
HrlJ X

s () J 75 [X

s

Fig. 3  Microstructure of the surfacing layer specimen after solution treatment

(a) macroscopic morphology ;
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