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ABSTRACT Low temperature ion sulfuration and high velocity oxy-fuel (HVOF) sprayed processes
were used to prepare the FeS solid lubrication coatings respectively. Their friction and wear behaviors
were comparatively investigated on a MM-200 ring—on-block wear tester under dry condition and a
QP-100 ball-on—disc wear tester using No.40 machine oil as lubricant. SEM equipped with EDX and
XRD were employed to analyze the morphologies of the two kinds of FeS coatings, as well as their
phase structures. The results show that the properties of friction-reduction, wear-resistance and anti-
scuffing of two kinds of coatings are all superior to the same substrate. The friction-reduction and
were-tesistance of the ion sulfuration coating are better than those of the HVOF sprayed FeS coating,
and the anti-scuffing of the sprayed FeS coating is better than that of the ion sulfuration coating. The
difference of the tribological properties of two coatings can be attributed to their different forming
mechanisms and coating structures. The ion sulfuration coating prepared in the vacuum furnace was
formed through the diffusion and penetration of sulfurs into the substrate. The bond between coating
and substrate is chemical bond. The coating is thin and successive. The sprayed FeS coating prepared
in atmosphere was formed through the building up of FeS grains. It belongs to mechanical bond. The
coating is thick and contains some impurities and pores.
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Fig.1 Surface morphologies (a, c) and compositions (b, d) for the compact ion sulfuration coating (a, b) and more

pores containing sprayed FeS coating (c, d)
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Fig.2 Cross—sectional morphologies of ion sulfuration coat- Fig.4 XRD patterns of two kinds of FeS coatings

ing (a) and sprayed FeS coating (b) (a) ion sulfuration coating (b) sprayed FeS coating


http://www.cqvip.com

1034

& B ¥ #

39%

TBH FeS BRAR T FeS2 M, XREBHATFH,
BOTRTRMETE, B FeS; RREHE S RELM, %
NEA WL

2.2 PWHRENREREREEE

B 5a X EFEH FeS 2. Wik FeS BMFLH 45 5
MEMBERARPCE LK. 7T AR R PR,
EEERPE—NRENEEATESL, BE LA &
FETFEH FeS EMME FeS B2 g SMEAMBIE
A, BWEMN®EERBHBMETIRE 45 5K, HPHE
T FeS BB AYCEMR, TLEEE /.

& 5b NER BRI, 7] 5 R ] A 1
K. Bf FeS BRYEHME RIEELY/MFRN 45 5
W, HYETBH FeS BEHEHREXINER/.

Bl 5c HFEGEAHEHMLE. TREREEPEE
TREERNEGES. MEREARN, BRFARE
TR, REIFETRAGYERE A R . Bk FeS B
T FeS BHEMGIERETES TR 45 549K, HPm
% FeS BRHEBERE SR
2.3 i

FeS B EHE N 45, a=0.597 nm, ¢=1.174 nm,

(a)

L &

—a— FeS coating - on sulfuration
—e— FeS coating - Sprayed
—A— 1045 steel — Plain surface

f /./\./\./‘—‘—\._._,

30 40 50

t, min

0 10 20

60

BRHID, B EHE R, Y RASRE R, 1B A
1100 T, AMHRBEEREE. BEERIMETE N,
BHE R EI T R, SEATMRA, 7
AR R R Bk, BarERNEE.

{EF 2 FeS B, BF&5i FeS EMMER FeS B2 A
KEREERARA—HY. BTFEH FeS BREEHH
WEEVE I BEYE, TIWER FeS R AA E A1,
X E R ER AR E AR ARG kR ET
B

ETem FeS BRTIESES, EEEAZRETE
S8, HBEE S RFEE AP &R SRR m A
V¥, 5 Fe RFRVM4ER FeSB. RE2MR¥, B5%
HHEEMX RFNEE, HBEE, BERIBRPERTR
BEVE B RREE R, TR FeS BB THRE S, ER-E
b, A4E40i FeS Bk (10 pm) BRGE St EEbRE,
REBHEERERTMRLY. BRE, E3EHEE, FeSHK
BAEALBEIRKR, REE, A& FeS BRLAIALF RN
K, BBEA—EEFSEENERTR—B. HET
B FeS BREERIMK, BELK TR FeS 2.

& 6a, c 1 e FHIRETFBH FeS 2. BHR FeS B

(b) —a— FeS coating — lon sulfuration
6} —o—FeS coating -- Sprayed
—A— 1045 steel -- Plain surface

1200 (©
1000
800 -
a’ 600 |
400 |

200 +

—n—FeS coating — lon sulfuration
—e—FeS coating -- Sprayed
—a— 1045 steel - Plain surface

1.8

v, m/s

H5 HTBH FeS E5MR FeS EZRIBEIRFHR
Fig.5 Tribological properties of the two kinds of FeS coating

(a) friction coefficient (fixing the load of 50 N)

(b) wear volume (fixing the load of 50 N)

(c) scuffing load (adding load at the step of 58 N and the duration time of 2 min)
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Fig.6 Worn morphologies (a, c, €) and compositions (b, d, f) after sliding for 15 min

(a), (b): ion sulfuration coating

(c), (d): sprayed FeS coating

(e), (f): plain 1045 steel surface
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Fig.7 Morphologies (a, c) and compositions (b, d) of abrasive dusts from ion sulfuration coating (a, b) and

sprayed FeS coating (c, d)
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