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Experimental Study on Friction and Wear Characteristics of Head
Hardened Weld Rails Under Various Sliding Environments

Chung Kyun Kim, Jun Tae Hwang
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 is manufactured 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. 1 Friction and wear testing apparatus
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Specimen

Fig. 2 Pin-on-disk contact model for a

friction and wear tester
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Fig. 4 Cross section of welded zone for

thermite welding and gas pressure welding

Table 1. Chemical composition of the rail

C Si | Mn| P S{Cr|V

Carbon 1063~ 10.15~|0.70~ <0.
<0.03 L -

Steel 075 | 030 | 110 5
0.72~10.10~ [0.70~
082 | 055 | 1.10
0.72~10.10~ | 0.80~
082 | 065 | 1.20

HH 340 <0.03|<0.02}<0.20{<0.03

HH 370 <0.031<0.02{<0.25(<0.03
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Table 2. Mechanical properties of the rail

S’It:senrfgteh Elongation| Hardness
(kgt/mm? | %) (HB)
Carbon Steel >82 >10 >235
HH 340 >110 >8 >340
HH 370 >115 >8 >370
2-3. Mg 2 M xH
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Fig. 6 Typical pattern of friction torque
for various environments

aA o9&
= - ClE
Ztol ﬁﬂrf&oﬂ kA FAbgk whE
o] A Aeld =&EA Hx, v
F571U4 FTol A AL I3t
Z7tetA S, Tdd AL BoFE
dutdoltt, el miA RadAst AdE
npde] AL e F ASdE: g8 o
Z7)MEH ELAT wAEHE HAF
o, olgigt EAAA ol A&H oz velhvr
b bRdTE AME 4 4 Ao

o714 AAE slEHEHLE Ha2Y &4
gojut 7k25ty #Yel BAglel FAHEHA

78 ol
% I

7 0]

o

- 349-



UEE I, o]Ed] Wt FAAL 4
Bl & Figs. 7~99 A A A3t}

Figs. 7~9% &d@del 15, 30, 456N
Z3t5S HEYes W HEHEA Wy o
npd E3F AANE A2 Zzhe] O
95 "HED SHAUY, 252 7HaYA
ggdel g 4F dHolHE ZHz AAE A
o}, ,

Az vt &49 vt EAE Fig 7
A AAE RAHY H=ZZ A Loly 7}
244 wdel ARl FAE IR EALS
BAFy Qt. F, @473 EHdddAE
z719] wtZAF7} #2A JERut ¢

d

gl e}

%»1$Evﬂmﬂ AFNYANE At Zol
Ae dA" 2702 AHE qrqﬂu}
FAF7E A3 FrrsEA ARsE o) 7
oo S |
A e e £ S ST

Traiie * Tenetonct

uuuuu

ction Terque (Nem]
o
{

Time {sec] Trefse)

.........

(c) 45N
Fig. 7 Friction torque distribution for a
dry contact mode in thermite and gas

pressure welded rails

AFQe ol

]_7134 u]-;‘d-
439 HUS9E A= AL

7tete FHE

2aFn Yok 3 ga% HAYoIME
z719 shEE4el FRHoz FAHTI
BEAS FAEHT, 2 olFolE oA
F4E SHAEHL RoAFD Utk 2y
AFALANE 2719 wAEH B2y
YUuchs 7Y FRAEY dFoz o

R A | Th7k Alzbo] 7 3ol

A7V Z71E A s34 7 HgdxP o

d3tg o] &t

Fig. 9% vhaA|del w A3 2YzE
FEE vlRHE APS FYF ARz v
AAT EAL vtEEF AR de 2
2 Attt e Sl o 27)9 whE <
AR EGE vl stE YRt 2t R ujg
' A2 YEiga, ddBdY Zxy 9

Ue) %@%i S R DR
2 Yelygoh

A7IM AAG AHH Aol 9o3td &4
ZF ade A9E nEAE dE stago)
o Abgers 1 AA SEEHBA wb@ZA 7t
FHA ATt GAHILE Folrte
Zgo] ik, 23y HH 3408 HH 3709
AFALAME olgd dgo] E4s W
=0 A EgE ddy FRAME FES =
SHANE BELRVF FY87) Wi x7)d)
T 7oy AtgiutEel odte YA Az
T GAE R AHE A&t vjny
R AIZbo] FFEIRAM vRAEAE AAF
B3 A AABE olEH. oJRE 7|EY
gaZ ddde 2 s2As ddolnt

—-350-



Encton Torgue Nm)

Time (s0c) Time [sec]

Frction Torque [Nm)

Teme (e} Tene fsac)

Fuctian Torua (Nm}

(c) 45N
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