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ABSTRACT: The work aims to investigate the scuffing resistant properties and failure reasons of dissimilar stainless steel
specimens treated by nitriding and spraying MoS, coating after vibration. Vibration parameter was obtained by trigonometric
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series method. The simulation specimens of pedestal (I type stainless steel) and tie bar (I type stainless steel) were gas
nitrided and sprayed MoS, coatings. These specimens were studied by three dimensional microscope, XRD, SEM, EDS and
simulation platform of vibration test. The phasesof [ typeand II type stainless steel were y'-FesN, g-Fe, 3N and CrN. The
thickness of MoS,; coatings of 1 typeand I type stainless steel were 30~40 um and 20~30 pm, the thickness of nitrided
layersof I typeand II type stainless steel were about 165 pm and 230 um. On simulation platform of vibration test, pedestal
and tie bar after nitriding and spraying MoS, coating were scuffing when the vibration time was 30 min to 45 min. The upper
and inferior interfaces were badly worn, and the inner inferior interface was mildly worn. The inferior interface of tie bar was
rotating; upper interface kept contact, and the friction of inferior and upper interface was bigger than gravity of the bar, so the
scuffing occurred. Surface roughness of parts of pedestal and tie bar is increasing, the diameter of tie bar is 0.28 mm larger than
the distance between upper and inferior surface of pedestal, the nitriding layer of tie bar comes into contact with that of pedestal,
and these nitrided layers have larger solubility and contain face-centered cubic nitride, so the failure of pedestal and tie bar
occurs after vibration tests and rotation. Some suggestions for improvement of dimensions of pedestal and tie bar, surface
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treatment and process parameter are given.

KEY WORDS: stainless steel; nitriding; M oS, coating; vibration; scuffing resistance
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Fig.1 Dimension of simulation specimen: a) pedestal; b) tie bar
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Fig.2 Assembly drawing of pedestal and tie bar
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Fig.4 Time signals with trigonometric series method
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Tab.1 Chemical composition of two substrates

wt.%

Sample C Mn Si S

P Cr Ni Mo N Cu Nb Fe

I type stainless steel (pedestal) 0.05 0.80
1T type stainless steel (tie bar) 0.12 0.29

0.40 0.009 0.007 146 54 — — 33 027 Bal.
0.23 0.006 0.008 143 47 2.6

0.07 — — Bal.
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Fig.5 Microstructure and SEM of 1 typeand II type stainless steel after nitriding and spraying MoS,: a) metallograph of 1
type stainless steel; b) SEM micrograph of [ type stainless steel; c) metallograph of 11 type stainless steel; d) SEM micro-

graph of II type stainless steel
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Tab.2 EDSresultsof A area, B area, C areaand D areain fig.5

wt.%
Area N Si S Cr Fe Ni Cu Mo
Pedesta-M0S,(C area) 0.00 1.17 33.58 0.08 2.32 0.54 0.23 62.08
Pedesta-nitriding layer(D area) 4.10 0.06 — 18.86 70.23 3.95 2.80 —
Tie bar-MoS,(A area) 0.00 0.81 32.35 0.00 0.91 0.27 — 65.66
Tie bar-nitriding layer(B area) 5.54 0.33 — 22.73 65.39 4.00 — 2.01
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Fig.6 XRD diffraction patterns of 1 typeand I type stain-
less steel after surface treatment
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Tab.3 Type of nitrides and their crystal structures***®

Type of

nitrides N Phase yphase ' phase

¢ phase ( phase

Body-  Face- Face- Hexagonal .
Sﬁ{ﬁtﬁe centered centered centered close- ﬁ(;:ﬂgirc
tetragonal cubic cubic packed
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Fig.7 Cross-sectional hardness profile of I type and II
type stainless steel after nitriding treatment
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Tab.4 Direction of inferior surface in pedestal and dia-
meter of tie bar

Distance between upper

and inferior surface Diameter of tie bar

Direction of pedestal
Before After Before After
treating treating  treating  treating
D'”}ens' oS 41800 1790 1810  18.18
mm

Notes: After nitrided and sprayed MoS, coating, the fit clea-
rance between tie bar and pedesta was 0.47 mm. After
treating, the diameter of tie bar was 0.28 mm larger than the
distance which was between upper and inferior surface of
pedestal
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Fig.9 Inferior surface of pedestal by wire cutting (a) and tie bar (b) after scuffing
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Tab.5 EDSresults of selective area on inferior surface

wt.%
Area N Si Cr Fe Ni Cu Mo
Pedestal -wear scar (E area) 5.50 0.28 0.04 19.62 67.65 3.50 2.88 0.52
Tie bar-wear scar (F area) 6.00 0.20 0.21 14.01 73.06 4.33 — 2.19
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Fig.10 Upper surface of pedestal by wire cutting (a) and tie bar (b) after scuffing
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Tab.6 EDSresults of selective area on upper surface

wt.%
Area N Si Cr Fe Ni Cu Mo
Pedestal-wear scar (G area) 3.53 0.34 0.12 13.10 74.65 4.82 2.98 0.45
Tie bar-wear scar (H area) 441 0.54 0.10 22.49 62.92 4.87 — 4.67

P10 R AE ANRAT (9 N HE ki, PR SRR AT
IR JAE ) DAY 2 i T 5 2 1 AR R A A0 S PR A IR 3l
WA, PIATAERBE A A T —E RTE 8, FE
PR e e A T AR, (RS S s AN N T PR SR
G0, FT U RS0 L % i i

b HifF

K11 A (ZRDIES ) FRIAF LIS Y P £ fil i
Fig.11 Inner surface of pedestal by wire cutting (a) and tie bar
(b) after scuffing
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