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A Study on Friction and Wear Characteristics of Welded Rails Under

Various Sliding Environments

Chung Kyun Kim, Jun Tae Hwang, Sung-Hoon Na‘, Kyung-Joo Min’
Tribology Research Center, Hongik University

*Korea Railroad Research Institute

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 is 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 weldings.
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Fig. 3 Sampling of the rail specimens.

Table 1. Chemical compositions

C Si |Mnj} P S Ni | Cr

Matrix | 0.668 | 0.246 | 0.827 |0.0069(0.0103]0.0025] 0.026
Thermit ’

. 0.578 | 0.189 | 0.892 {0.0088(0.0106)0.0280| 0.062
Welding

Gas Pressure
Welding ~

0.678 | 0.261 | 0.784 |0.0047(0.0118{0.0067} 0.103

Table 2. Mechanical properties

Yield Tensile Elastic Elongation
Strength | Strength | Modulus | g/
kg/mm’ | kg/mm® | kg/mm’ °
Matrix 0.668 0.246 0.827 0.0069
Thermit
578 .189 0.892 0.
Welding 05 0. ) 0088
Gas Pressure
. . A 0.0047
Weldng 0.678 0.261 0.784 004
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(b) Gas pressure welding
Fig. 4 Friction force of a welded rail in
the dry friction contact for 1.5kg load.
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Fig. 5 Friction force of a welded rail in

the vapor or water film friction contact for

1.5kg load.
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(b) Gas pressure welding
Fig. 6 Friction force of a welded rail in
the sand added friction contact for 1.5kg
load.
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Fig. 7 Wear rate between thermite
welding and gas pressure welding for

various applied loads and environments.

4. 83 &

B2 8% sadgez ARy AY
"ol nlny ot §£P BRAAY 2 W
ol WE chE - EEHL HHY Az
datd ddel e wEaFo we e

#3714 B S 98¢ £2e nug pa

A ¢ vhEge F74HA Aabvhgoly ¥
Heldel FAE 3712 $ARY 99 o
Az Sieh £8 w4 ZAAA ALY A
$ vhdge o WHBAA vne ob
Edo] A4¢ &4 QA7 AT &3y
Mol st3el Wb 2A WaHA %8
& Atk oAe vhEy wAel 3
29 olUz AU Ewe AdE 24
A % % T 2cte e neo
o,

o143 ol AU oEz BAL o
YHY BAE gos, ArdA xxg
Ay AL Ge PRaFe BAN
7, % & 24 B8 A2 +
Yooz 4EFE AU Yo IR
Wo mgtoz FFe olgde AARY
¥ whagsel 4%d AdE de + UL
Aolth &% AU $HY AT/ 2FY
SOEA Bt YgAHe $Fo2 Qs
T48E BARE 298 4uE 94,
EW 248 £ ERAY 713714014 432
4g Polol AU FHHA A4 Sy
Bl 7148 4 ek,

ot o
ot &

et
32
N e

X2

oy
rr ol

ra

=1

BoE#
1. Clayton, P., Allery, M. B. P. and Bolton,
P. J, "Surface Damage Phenomena in
Rails. Int. J. Kalousek, R. V. Dukkipati
and G. M. L. Gladwell(eds.), Contact

_65...



and Wear of Rail/Wheel
Systems, University of Waterloo Press,
Waterloo, 1983

Mechanics

2. Krause, H. and Scholten, J., "Factors
Influencing the Frictional and Wear
Behaviour of the Wheel/Rail System,” 5th
Int. Wheelset Congr., Tokyo, Paper 7, 1975

3. Kalousek, ], Rosval, G. and Ghonem,
H., "Lateral Creep and its Effect on Wear
in Rail Whee!l Interface,” Int. J. Kalousek,
R. V. Dukkipati and G. M. L. Gladwell
(Eds.), Contact Mechanics and Wear of
Rail/Wheel Systems, University of
Waterloo Press, Waterloo, 1983

4. Bolton, P. J., Clayton, P. and McEwen,
I. J., "Wear of Rail and Tyre Steels under
Rolling/Sliding Conditions,” ASLE Trains,,
Vol. 25, No. 1, pp.17-24, 1982

5. Dearden, ], "The Wear of Steel Rails
and Tyres in Service,” Wear, Vol. 3
pp.43-59, 1960

6. Matsumoto, A., Yasuhiro, Sato, Nakata,
M., Tanimoto, M. and Qi, Kang, "Wheel-
Rail Contact Mechanics at Full Scale on
the Test Stand,” Wear, Vol. 191,
pp.101-106, 1996

- 66 —

7. Libsch, T. A, Becker, P. C. and Rhee,
S. K, "Dry Friction and Wear of
"Wheel-Rail Contact Mechanics at Full
Scale on the Test Stand,” Wear, Vol. 191,
pp.101-106, 1996 Toughened Zirconias and
Toughened Aluminas Against  Steel,”
Wear, Vol. 110, pp.263-283, 1986

8. Blomberg, A., Olsson, M. and Hogmark,
S., "Wear mechanisms and Tribo Mapping
of AlOz and SiC in Dry Sliding,” Wear,
Vol. 171, pp.77-89, 1994

9. Kapelski, G., Platon, F. and Boch, P,
"Unlubricated Wear and Friction Behaviour
of Alumina and Silicon Carbide Ceramics,”
Proc. 15th ILeeds-Lyon Symposium on
Tribology, pp.349-354, 1988

10. Jang, Sun-Tae and Lee, Young Z.,
"Friction and Wear Behavior of Ceramics
Under Various Sliding Environments,” J. of
the KSTLE, Vol. 11, No. 3, pp.11-23, 1995



