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SUMMARY

This paper is investigated of hardness and adhesiveness of plasma
sprayed coating steels by AE(Acoustic Emission) testing when loading a
tensile, AE parameters used are event, count, energy and amplitude, Test
specimens are carbon steel(S45C) with sprayed coating layers of
Ni-4, 5%A1(bond coating) and TiO.(top coating), and carried out heat
treatment at 800C and 1000C, respectively.

The results obtained are summarized as follows ;

1) The microhardness of the heat treatment specimen has been improved
more than that of non-heat treatment one, and the microhardness inhanced

as the temperature increases from 800C to 1000 T

2) On the tensile test, the process and occurence of the exfoliation of

the sprayed coating layer can be estimated by AE,

3) In the case of the plasma sprayed coating with heat treatment, the
adhesiveness of bond coating with heat treatment at 1000C is better than
at 800C. The top coating due to heat treatment increases the
adhesivness, but the effect according to the heat treatment temperature

is very little.

4) Characteristics of AE parameters, such as event, count, amplitude and
energy, on the exfoliation of the layer are shown the similar aspects.
The exfoliation of bond coating occures at about 25% of strain and top

coating is about 5% of strain.
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Fig. 1 The shape and dimension of test specimen(unit: mm)

Table 1 Chemical composition of S45C(wt.%)

C Si Mn P S
0. 464 0.246 0.770 0.0154 0. 00693
~ 0.470 ~0.251 ~ 0.774 ~ 0.0162 | ~ 0.00835

Table 2 Blasting conditions

Material Powder size Air pressure Distance
composition (gm) (atm) (mm)
White alumina 15~53 3 50~100




Table 3 Spraying conditions

o Type 4MP powder | Plasma gas
condition
feed Unit (psi)
DC Spray
Flow
Feed rate amps | volts [dis. (mm)
meter Ar Ha
Powder 3 indication
(ft’/h)
TiO0, 37 84 80 15 500 |65~70( 75~100
Ni-4. b%Al 37 45 80 15 500 |65~70({100~150
Table 4 Powder conditions
Condition
Typical Melting
o Typical size range )
composition point
Powder
Aluminum 4, 5% -170 + 325 mesh 1215°F
Ni-4, 5%Al 5
Nickel balance (-88+45 microns) (660TC)
Ti0 Titanium dioxide | -270 + 10 microns 3490°F
i
: 99% minimum (-53+10 microns) (1920C)
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Fig. 2 Plasma spray system
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Table 5 Variation of microhardness by heat treatment.

Microvickers hardness
. (Hv)
Materials
As-sprayed 800TC 1000C
SUB 260 290 280
BOND 261 363 327
TOP 768 999 912
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Fig. 10 Micro-photographs of specimen surfaces
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