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ABSTRACT

In this study, friction-wear test was carried out on the carburized layer depth of a mechanical structure steel
SNCM carburized with RX and LPG for 7hrs at 930°C and also the wear properties of wear loss, wear rate,
coefficient of friction, friction force and friction temperature were investigated. The wear properties for
carburized layer of SNCM were tested on dry condition at the room temperature by the thrust load of 49~
245N range at sliding speed of 0.2m/sec and the sliding speed of 02~1.0m/sec range at thrust load of 98N.

Wear loss on the depth of carburizing layer was increased with increasing of thrust load and sliding speed,
and with decreasing of hardness,

The condition of worn surfaces were showed mild wear at less than the thrust load of 98N and sliding
speed of 0.6m/sec but were showed severe wear at more than 98N and 06m/sec. The friction load and
temperature were increased with increasing of thrust lead but with increasing sliding speed was appeared
minimum at 0.6m/sec. With increasing thrust load the wear rate was increased and the coefficient of friction
was decreased, but with increasing sliding speed the wear rate and the coefficient of friction were decreased
in 0.2~06m/sec and increased in 0.6~1.0m/sec, therefore 0.6m/sec in this testing is a transition velocity.
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Table 1. Chemical composition of specimen.

(wt %)
C Si Mn P S
0172 0.283 0867 0015 0.001
B Cr Mo Ni Cu
0.546 0.293 0482 0014
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Fig. 1. Heat treatment cycle of specimen.

4256 \ 30 |5
3
_ 30
! 15
(a) [ (Unit ; mm)

Fig. 2. Schematic diagram of (a) upper fixed
relative specimen and (b) lower rotation
specimen.
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Fig. 3. Schematic diagram of the friction—
wear testing machine.
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Fig. 4. Schematic diagram for relation between
the relative specimen and the friction
(torque) load cell in the friction-wear
testing machine.
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Table 2. Vickers hardness on depth from
surface of carburized SNCM.

Depth From Surface HV
0.2mm 727
04mm 711
0.6mm 695
08mm 672
1.0mm 645
12mm 553
14mm 496
1.6mm 442
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Fig. 5. Variation of the friction load and temperature on increasing thrust load for the 0.2mm
depth specimens.
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Fig. 6. Variation of the friction load and temperature on increasing sliding speed for the

0.2mm depth specimens.
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Fig. 7. Optical microscopy of the worn surfaces on increasing the thrust load(TIL.) and the sliding

speed(SS) for 0.2mm depth specimens.



164/ ¥A 2 ¥ Ni-Cr-MoZte] via-nlZ &4

utE e & el

8 4T 719kskE sl 02~04m/sece] Wi
&xoME 8B nlR scratchyt A3 A%
mid FE4HE JeER S 06m/secoldel o}
FE&roAMs 94t nledo] A Flebe A}
3 BYE ASE severe FPAYHE Byl
Severe tlAAEflAM e Axje} wlAEH| H4}
of & 24 HYol LdAeY ojnf YAE F&A
Rl ZitE ) slAge s oYy
upat o) 93] Absiso] miEHe QEBR $3
Hed ARRGME 402 ®elrg ntd&er)
06m/secol 3t A& 43} viXE ¢H 49 Fe:0s
Faro] wAIsIglo Y} 06m/secolAteiAE whEL
5 5ol A3E JIEANEEAN Fe:0:8 ¥
B A o] FesOs 70| EAsA Yebytee

323 022 YW OIRg

£ AgdAM A vl Z(wear volume) VE

V = Wa - Wb (mg)9] 422 AH&sigen
Wat \lEAIEH SNCM AH2 F3o)F Wbt
AE AEe FHOEA ARAEE AHE3lA
0.0001gr ©17}2] A FaAch

Wear Loss (mg)

49 98 147 196 245
Thrust Load (N)

Fig. 8 The wear loss vs. the thrust load for
the specimens of 0.2, 0.8, 1.2 and 1.6mm
depth from carburizing surface.
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Fig. 9. The wear loss vs. the sliding speed for

the specimens of 0.2, 0.8, 1.2 and 1.6mm
depth from carburizing surface.
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Fig. 10. The wear rate vs. the thrust load for
the specimens of 0.2, 0.8, 1.2 and 1.6mm
depth from carburizing surface.
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