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

The friction coefficient of the as-forged steel specimens was the highest among surface
treatment specimens, and the other specimens appeared in order as follows ; hard Cr plating
specimens, Ni-Cr powder sprayed specimens, steel powder sprayed specimens. Comparing the
wear volumes in dry condition, as-forged steel specimens appeared the greatest wear volume,
and the other specimens appeared wear volume in order as follows ; Ni-Cr powder sprayed
specimens, steel powder sprayed specimens, hard Cr plating specimens.

In friction and wear test, the hard Cr plating specimens were worn by the abrasive
phenomenon, involving the cracks. The wear volume of steel powder sprayed specimens was
lower than that of Ni-Cr powder sprayed specimens. Comparing the tensile strength of both
sprayed coating layers, the steel powder sprayed coating layer was better than Ni-Cr powder
sprayed coating layer.
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Fig. 1 Schematic illustration of friction and wear
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Table 1. Chemical compositions of substrate and Table 5. Spraying conditions of Ni-Cr powder
steel ring (wt7%) Parameters Conditions
Fe Mn Si C p S Oxy. gas pressure 40 SCFH
Bal. | L0l | 0.23 | 0.14 | 0.019 | 0.004 Ace. gas pressure 60 SCFH
Spraying distance 230 mm
T valve 12
Rotation frequency
of work piece 120 r.p.m.
Distance of torch feed 6 mm/r.p. m.
Preheating temperature 90~100T

40

Table 6. Spraying conditions of steel powder

Parameters Conditions
” : Oxy. gas pressure 30 SCFH
¥ Ace. gas pressure 40 SCFH
Spraying distance 230 mm
Fig. 2 Dimension of friction and wear specimen T valve 10
Rotation frequency
. 120 r.p.m.
of work piece
Table 2. Hard Cr plating conditions Distance of torch feed 6 mm/r.p.m.
Parameters Conditions Preheating temperature 90~100T
Cr content 250gr/1
£} Bate] 318t A4 & Table 3, Table 49 Z+z}
HzSO4 2. 5gr / 1 _
S ” Yetidck. E4 Y &4 FX 2+ EutecticAHAl <
° y“:i;pec ¢ 19~20 Terodyn System 20008 AH& 35 c}.

: era Table 5% Ni-Cr £ &A1 AlHH AZA] &4}
Platmg temperature 50~60C }—ﬁ% L]—E}-l;“_ 3_]\0] l:]-_ Eﬂ' Table 6‘\% ﬁﬁ 'E‘q-;_} _g_
Current density 208/dm A NYE ARA G FAZAE e Rolt,

Electrolytic liquid PH Strong acid (2~3)

Table 3. Chemical compositions of Ni-Cr spray

powder (wt. %)

Ni | Cr | Si B

Cu | Mo | Fe C

Bal. | 16 4 4

3 3 125}0.5

Table 4. Chemical compositions of steel spray
powder (wt. %)
Fe Al Mo C
Bal. 10 1 0.2
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Fig. 3 View of loading on fricion surface by the
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Fig. 4 Schematic illustration of tensile strength
specimen of the coating layer
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Fig. 5 Results of micro-hardness test of coating layer
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Fig. 6 Relation between friction distance and
coefficition of friction for different coating
materials in dry condition
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Fig. 7 Relation between friction distance and
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