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A Study on Friction and Wear Characteristics of Welded
Rails Under Various Sliding Environments

Chung Kyun Kim
Tribology Research Center, Hongik University

Abstract-This paper presents friction and wear related results of thermite and gas pressure welded rails
under various environmental contact conditions. A welded rail which was fabricated by thermite welding and
gas pressure one has been tested over full range of test conditions in a pin-on-disk wear testing machine.
The results show that the friction coefficient and wear rates of a welded rail are heavily dependent on the
contact pressures and sliding environments for two welding methods such as thermite and gas pressure weld-

ings.
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Fig. 1. Friction and wear testing apparatus.
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Fig. 2. Pin-on-disk contact model for a friction and
wear tester.
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(a) Welded rail
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(b) Standard specimen
Fig. 3. Sampling of the rail specimens.
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Table 1. Chemical compositions
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Compositions C Si Mn P S Ni Cr
Specimens
Matrix 0.668 0.246 0.827 0.0069 0.0103 0.0025 0.026
Thermit Welding 0.578 0.189 0.892 0.0088 0.0106 0.0280 0.062
Gas Pressure Welding 0.678 0.261 0.784 0.0047 0.0118 0.0067 0.103
Table 2. Mechanical properties
Properties  Yield Strength Tensile Strength  Elastic Modulus Elongation
Specimens kg/mm’ kg/mm’ kg/mm’ %
Matrix 0.668 0.246 0.827 0.0069
Thermit Welding 0.578 0.189 0.892 0.0088
Gas Pressure Welding 0.678 0.261 0.784 0.0047

Journal of the KSTLE



Y $3e] v sl wE vk 2 pEEY o

25
o2
o~
.2
=]
s
8
c
81
B
w

05 |-

ol v —
0 50 100 150 200 250 300 (s}
(a) Thermite welding

25
.2
[
R
Q
=15
Q
1]
[~
S 1
kg
=
[

05|

o b + —
0 50 100 150 200 20 300 (s)

(b) Gas pressure welding

Fig. 4. Friction coefficient of a welded rail in dry
friction contacts for 1.5 kg load.
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Fig. 5. Friction coefficient of a welded rail in vapor or
water film friction contacts for 1.5 kg load.
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Fig. 6. Friction coefficient of a welded rail in sand
added friction contacts for 1.5 kg load.
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Fig. 7. Wear rate between thermite welding and gas
pressure welding for various applied loads and en-
vironments.
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