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A Study on the Evaluation of the Friction and
Wear Properties of the Sprayed Coating Layer

Tae Young Kang , Young Sik Kim

ABSTRACT

In this study, friction and wear properties of flame sprayed specimens and
hard Cr plating specimens were tested, and their properties were compared
each other in dry and lubrication condition. Ni-Cr powder and steel powder
were used as the spray powder and sprayed on the steel(S45C) substrate by
flame sprayed method. Each wear surface was observed with SEM after

friction and wear test.
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Fig.2.1 Schematic illustration of friction and wear test

Table 2.3 Cr-Ni spray powder of chemical compositions
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Fig. 2.2 Dimension of friction and wear specimen

Table 2.4 Steel spray powder of chemical

(wt.2%) compositions (wt.%)

Ni Cr |Si | B Cu|Mo [Fe | C Fe Al Mo C
Bal. | 16 | 4 4 3 3 25 |05 Bal. 10 1 0.2
Table 2.5 Spraying condition of Ni-Cr Powder Table 2.6 Spraying condition of Steel Powder

Parameter Condition Parameter Condition
Oxy. gas pressure 40 SCFH Oxy. gas pressure 30 SCFH
Ace. gas pressure 60 SCFH Ace. gas pressure 40 SCFH
Spraying distance 230 mm Spraying distance 230 mm
T valve 12 T valve 10
Rotatior'x frequency of 12094 Rotatior.l frequency of 120 r.p.m.
work piece work piece
Distance of torch feed | 6 mm/r.p.m. Distance of torch feed | 6 mm/r.p.m.
Preheating temperature 90~100TC Preheating temperature | 90~100C
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1o Coefficient of friction
F . Friction force
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Fig. 2.3 View of loading on friction surface Fig. 2.4 Schematic illustration of tensile strength

by the weight specimen of the coating layer
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A : As-—forged steel
B : Cr plating
C : Ni—=Cr powder spraying
D : Steel powder spraying

Fig. 3.1 Result of micro-hardness test of coating layer
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Fig. 327} Fig. 332 #&#i# 2029 ¥9, 42 Cr &2 39, Ni-Cr 2% &
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Coefficient of friction

Fig.

Coefficient of friction

Fig. 34 Relation between
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A: As-forged steel

ww  B:Crplating

C : Ni-Cr powder spraying
=% D: Steel powder spraying

Fig. 36 The comparison of wear volume with
surface coating material in dry condition

(W = 392)

A: As-forged steel

W B :Crplating

: C : Ni-Cr powder spraying
#se D Steel powder spraying

Fig. 38 The comparison of wear volume with
surface coating material in lubricatioin

condition (W = 392N)
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Fig. 3.7 The comparison of wear volume with

surface coating material in dry condition
(W = 588N)
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Fig. 39 The comparison wear of volume with
surface coating material in lubrication
condition (W = 588N)
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(a) Worn surface of as-forged steel
(b) Worn surface of hard Cr plating specimen
(c) Worn surface of Ni-Cr powder spraying specimen
(d) Worn surface of Steel powder spraying specimen
Photo. 1 SEM photographs of wom surface in dry condition
at W = 588N
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Fig 3.10 Result of the tensile test of coating layer
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