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The Evaluation of STS304 Coating Layer on S45C Substrate by Friction Surfacing Process
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Abstract

Friction surfacing of STS304 consumable rod on S45C substrate was investigated by microstructural observation and
mechanical tests. STS304 layer formed a strongly-bonded thick layer under a wide range of surfacing conditions. The
highest coating efficiency was obtained in the condition of 1000rpm-2.5mmy/sec-2.5mmy/sec. The hardness distribution
showed the peak value in the boundary layer and as the consumable rotation speed increased, the boundary layer also
hardness increasing. As the consumable rotation speed and the traveling speed increased, the coating efficiency tended
to decrease. On the other hand, as the feeding speed increased, the coating efficiency appeared to be increased. The
new Fe-Cr-Ni alloy layer is showed in the interface layer on 5~15ym width. After friction surfacing, corrosion
resistance of STS 304 surfacing layers were equaled to that of STS304 consumable rod.
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Table 2 Mechanical properties of S45C substrate and
STS304 consumable rod

Mechanical Properties
Yield Tensile Elongation | Hardness
strength | strength (% in 5en) (Hv)
(kg/md) | (ke/m) Y
545C 28 55 46 190~210
STS304 30 59 55 205~230

Table 1 Chemical composition of S45C substrate
and STS304 consumable rod.(wt%)

Chemical composition (wt%)

C | S |Mn{ P S | Cr | Ni | Mo| Fe

S545C[0.45] 0.3 10.7510.0310.035f - - - | Bal.
STS
304 0.066) 0.58 | 0.8210.029 0002} 1829 879 | 0.14 | Bal.
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Fig. 1 Schematic diagram of friction surfacing process
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Table 3 Friction surfacing parameters

Rotation Traveling speed Feeding
speed (mmg/s)p speed
(rev/min) (mm/s)
1000 2.5 2.5
1500 3.5 2.0
2000 4.5 1.0
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Fig. 1 Front surface and macrostructure of cross-
section of friction surfacing layer
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Fig. 2 Variation of thickness and ‘width of surfacing
layer with friction surfacing parameters.
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Fig. 3 Microstructure of friction surfacing layer
and substrate. (1000rpm-2.5mmy/sec—2. fmmy/sec)
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Fig. 4 Hardness profiles in cross section of friction
surfacing layer
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Fig. 5 EPMA and EDS analysis of interface layer.
(1000rpm-2.5mm/sec-2.5mm/sec)
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Table 4 Fe-Cr-Ni alloy layer depth with friction
surfacing conditions

Friction surfacing conditions (ﬁlll;;i 1(auy rir)
1000rpm-3.5mm/s-2.5mm/s 7.1
1500rpm-3.5mm/s-2.5mm/s 8.4
2000rpm-3.5mm/s-2.5mm/s 12.9
1000rpm-2.5mm/s-2.5mm/s 11.3
1000rpm-3.5mm/s-2.5mm/s 8.2
1000rpm-4.5mm/s-2.5mm/s 6.3
1000rpm-2.5mm/s-1.0mm/s 6.7
1000rpm-2.5mm/s-2.0mm/s 9.1
1000rpm-2.5mm/s-2.5mm/s 11.3
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Fig. 6 Potentiodynamic polarization curves for
surfacing layer in 3.5% Nacl solution.
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