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Study on Rotational Fretting Tribological Properties of LZ50 Steel by Low Temperature lon Sulphuration
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Abstract: Sulfide layers were prepared on the surface of LZ50 steel by low temperature ion sulphurization ion process.
Rotational fretting wear tests of the sulfide layers and its LZ50 steel substrate were carried out under different rotational
angular displacement amplitudes. The frictional kinetics of rotational fretting and the characteristic of wear damage behaviors
for the sulfide layers and its LZ50 steel substrate were discussed in detail. The results indicated that the sulfide layers were
composed of FeS and FeS,. The rotational fretting regimes of the sulfide layers and its LZ50 steel substrate were strongly
depended on the rotational angular displacement amplitudes which presented partial slip regime or slip regime, but no mixed
fretting regimes. Compared to the substrate, in the whole fretting cycles of the partial slip regime and the running—in fretting
cycles of the slip regime, the friction coefficients of the sulfide layers were always lower than that of the substrate due to
lubricating effect coming from the sulfide layers. The damage in the partial slip regime was very slight, but in the slip regime,
the damage mechanism of the sulfide layers was mainly delamination, abrasive wear and oxidation wear.
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Fig.1 Schematic of the rotational fretting tester
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Fig.2 Phase structure of the sulfide layers by XRD
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Fig.3 Evolution of the F—6# curves as function of the
number of cycles for sulfide layer and its LZ50 steel
substrate under different fretting regimes
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Table 1 Distribution of fretting regimes under different
angular displacement amplitudes
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Fig.4 Comparisons of the coefficient of friction between the
sulfide layer and its substrate in different fretting regimes

LZ505 iy J3E 45 DX % ity e 38 S 17 (B 4(a)), 391
SRV ER BB R ARME, ZRRFFRE,
i e — AOK-FHE L, HREE ¥ sh M ALR R
AN, PR BB 2 BK, BRI RN
BORLART LZSOM AR, 35t BB 6= B AT 18] 1431
WHCR; MAEHBIX (E4(b)), BEESREAER KK
TEER X BUR eI B fe KAH, B G RBUERIEED,
HIB U2 W B PR B B By B iR T~ L Z504d
ek, PEIRARIIA F H3h fAALBIRAE T B
HLZE0H R B EE OB T — B, BEWIENR S
X, %3 M ALES AR B 22 AL 150 2 B LZ50H 2
R FBOE A K, X AT RE RS X M
ToikHE R DX, BRI = AR AR . 2
i, FERAURS W XA X A b B,
SR IR BT LZS0M B4, SIS
JEAE— 2 U B R A 30 3 DB A

24 WEhBUA SR

5 i85 = B LZ50HA B (A 748 43 8 7% X A
JRIBS. AT, LZ5SOH BRIt A4 1 28 IX i g
RUBPOREHAE, 2k XIS P - L, B

20

B 5 B2 K LZ50 fRAARTERR 73 #8 X 1) SEM BIRTE
$1 (0=0.125°)

Fig.5 SEM morphologies of the wear scars of the sulfide layer
and LZ50 steel substrate in partial slip regime (6=0.125°)
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Fig.6 SEM morphologies of the wear scars of the sulfide layer (b) and LZ50 steel substrate (a) in slip regime: 6=0.5° and EDX

of the sulfide layers under before and after friction wear (c)
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