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Tensile Analysis of Plasma Spray Coating Material by Classification of
AE Signals
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ABSTRACT: Thermal spray coating is formed -by a process in which melted particles flying with high speed towards substrate, then
crash and spread on the substrate surface cooled and solidified in a very short time, Stacking of the particles makes coating. In this
study, the exfoliaion of ALO; and Ni-4.5wt. %Al thermally sprayed coating which were deposited by an atmospheric plasma spray
apparatus are investigated using an AE method. A tensile test is conducted on notch specimens in a stress range below the elastic limit
of substrate. The waveforms of AE generated from the three coating specimens can be classified by FFT analysis into two types which
low frequency(type 1) and high frequency(type II). The type I waveform is considered to corresponds exfoliation of coating layers and
type Il waveform corresponds the plastic deformation of notch tip or the resultant fracture of coating. The fracture of the coating layers
can estimate by AE event and amplitude, because AE features increase when the deformation generates.
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Table 1 Chemical composition of S45C (wt.%)

C Si Mn P S

0.00693
~ 0.00835

0.770
~ 0.774

0.0154
~ 0.0162

0.464
~ 0470

0.246
~ 0.251

Table 2 Test specimens

Coating materials
BOND Ni-4.5wt. %Al

TOP AlLO;

BT Ni-4.5wt. %Al and Al;O3

Specimen names

Table 3 Plasma spraying conditions

Powder feed  Plasma gas
unit (psi) Spray
Flow  Feed dis.
A v
meter rate  Ar H (mm)
3 .
(ft/hy  (g/min)
ALO; 13.5 53 80 15 500 65 100

Condition

Powder

Ni-4.5wt. %Al 135 68 80 15 500 65 150

Table 4 Powders used plasma spray

Powder Composition Typical size range
2.5%Ti0s, 2%Si0,, N
ALOs 1%Fe;03, ALOs 5 ~ 45um
Ni-4.5wt. %Al Al 4.5%, Nickel 45 ~ o0um

balance

Notch 6mm
—

VD m
@

N sensaor

[\
®

sensaor -~

60

103

Fig. 1 Shape of test specimen (unit: mm)
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Table 5 AE events

Total event Selected event
BOND 1098 288
TOP 2227 606
BT 469 39
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Fig. 3 Events and stress vs. test time
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Fig. 4 Count vs. stress
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Fig. 7 Two types of typical AE waveform and power spectrum in
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Table 6 Classification of AE events

Selected
I T 1
Type Event Type ype
BOND 288 208(72%) 80(28%)
TOP 606 352(58%) 254(42%)
BT 39 32(82%) 7(18%)
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