23 2 Vol 23, No 2

2003 3 TRBOLOGY M arch, 2003
( , 210018)
crl2 45* . X
FeS FeS
30% , . ,
,Crl2 45*
: TG156 81 CA : 1004-0595 (2003) 02-0099-05
6 20 .um
Fes [, , ;X
. (XRD) ,
(24 . , CuKoa  ; (Sem ) X
e, (EDAX)
12
6], , , MM -200 -
, . Crl2 45 2
, 304 ;
, , Crl2 45 . : ,
400 r/min ( 9 6m/s), p
, , 20N 60N 100N 150N 200N, 18 min, ,
) SEM EDA X
1
u
11 to Ms
Crl2 (980 + 210 ), ,
59H RC ; 45" 30H RC . w
¢5mmXSmm 10 mm %
10 mm x 20 mm ( R.=Q 8 um),
21
) ( 4%), 190 1 Crl2
SEM . ,
) ) . XRD ( 2)
: (BK 99206).
: 2002-05-26; : 2002-07-20/ ,email: jhjiang@seu edu cn

L1971



100

23

(b) Crosssection

Fig1 SBV morphologies of sulfide layer on Crl2 steel substrate
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Fig 2 Phase structure of the sulfide layer
on Crl2 steel substrate
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(b) p-p curves
Fig 3 V ariation of friction coefficient of sulfide layer
against stainless steel w ith sliding tme and gpplied load
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(a) A gainst Crl2 steel ring

(b) A gainst sulphurized (c) A gainst sulphurized

(4min) Cri2 steel (4min) Cri2 steel (18 min)

(d) A gainst (e) A gainst sulphurized (f) A gainst sulphurized

45" steel (4min) 45" steel (4min)

45" steel (18 min)

Fig 5 SBEM morphologies of wear scarsof stainless steel block coupling w ith Cr12
and 45" steel rings under dry sliding (500x )
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Tr ibological Properties of SulfidelL ayer Produced by
L ow TanperaturelL iquid Sulphurization Catalyzed with Rare Earth

JIAN G Jing-hua, JIAN G Jian-qing, MA A i-bin, ZHAN G Xu-hai, TU Yi-you, FANG Feng
(D eparment o M aterials Science and Engineering, SoutheastU niversity, N anjing 210018, China)

AAbstract: Sulfide layersw ith a certain thicknessw eremade on the surface of Cr12 and 45 steels by meansof
low temperature liquid sulphurization process T he tribological propertiesof the sulfide layersunder dry slid-
ing against 304 stainless steel w ere investigated on a block-ring friction tester. A n X-ray diffractometer and a
scanning electron microscope equipped w ith energy digersive gpectrometer w ere adopted to analyze themor-
phology and structure of the sulfide layers Themorphologies and composition of thew ear scarswere al
analyzed by meansof scanning electron microscopy and energy digersive gpectrometry. The results show ed
that the sulfide layersw ere porous and composed of FeS, FeS; and substrate phases T hey functioned to de-
crease the friction coefficient by about 70% and increase the w ear resistance to some extent, as compared
w ith the un-sulphurized substrates The sulfide layer registered increased antiw ear lifew ith increasing layer
thickness, w hile theone on harder Cr12 steel substrate had longer antiw ear life than that on A 1S1-1045 steel

Key words low temperature liquid sulphurization; rare earth; sulfide layer; friction-reducing and anti-w ear

behavior
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