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Acoustic Emission Characteristics of Plasma Sprayed Ceramic Coating
Layer after Salt Spray
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ABSTRACT: This paper was to investigate of a adhesiveness for the plasma sprayed coating materials did salt spray by acoustic
emission method in tensile loadings. The powders used for the coating were nickel aluminum composite powder Ni-4.5wt. %Al and
titanium dioxide powder TiO. These powders were coated on a carbon steel S45C by plasma spray method. The salt solution was a
5% NaCl and the salt spray times were 2, 5 and 10 hours respectively. The salt solution penetrated into the surface of the substrate
through pore of the coating layer built in the process of plasma spay. Corrosion productions formed on the surface of substrate. The
adhesiveness between the substrate and the coating laver is weaken by corrosion and the exfoliation initiated chieflv at the corrosion
surface of the substrate. The AE events and energy of the corroded coating specimens decreased as the salt spray times increased.

1. = 2. AEuy

T aksdel R s, v, A Gl BekH o R A g AlgHe] 7 $aS450) 01 1 B 9 A& Fig |
gk 7hEel skl Al ARRE = ARIZIANE Sk A XH of vepiich mElE AR WS Eeasdk F Fig 1o o
ol #wHo Abg e HEhe 43 v eg Holdhs A bl mEEES Zalzaol 2a}#X](Metco Co)E o] 85}
MR Eo] el o] 45w alu}«e)—ﬁé; S, 1997). EHejzn) % Table 19] §Abzd o= HAIBIGITE 2R A 2 Table 2 vhet
Apl e R vl e & W ot i Alahe, W A2k TiO:9F Ni-4.5wt. %Al HERure Algslel o )z
T 88 bl Aol BE Al AE %1 7Fe s, ¥ A|F L Table 39 vrehdich
o] wojut AA, 7AE E4ow ¢lal WA, WoknA gl FEFAE TiOrS 200m, Ni-4.5wit. %Al 53 100ymo 2
W & 71%01 Aad 71 de] ARG ok sk o] AldE e FEEY Bao] YR &) ste] 2
(FF12], 1998) “12ivt Alghul gabe Aol R E Alolo] v Il o)glo] RE-& fAFQIER RAMR A S o T JpR
Aghe] i, SAbbg ol A bé*é? T F TOR B @Al AL
SAl F Ayos 2hgate] gl #Ad e s AXEa vt A1 Coating part

alo A gho L}- & NG 3

& A%don A% S N

T2 40 ZEa g 9lrky ;ﬂmx %1996, Akita er al, 19%). e i
Gep 2 Qe A ARzl A2kl gah mg Aol vl S '

& A ot Aetel, A5 TOn ekt S4ptle] e w

ola) Rlalol, Aorsol] old HAE AR F AgalE . :

74 g A1zl el sheel nhit ABSA S A ESC . ol

Fig. 1 The shape and dimension of test specimen (unit : mm)
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Table 1 Plasma spraying conditions

. Plasma
Condition  poyder feed unit gas S
®s) _pCc pCc R
Flow Feed Ay v (mn;)
Powder meter rate Ar H
(f‘'/h)  (g/min)
. 65~ 75~
TiO, 13.5 53 80 15 500 70 100
. 65~ 100~
Ni-4.5wt. %Al 135 68 80 1S 500 70 150
Table 2 Spraying powders
Typical Typical Melting
Powder composition size range point
Ni- Aluminum 4.5% 170 ~ 660°C
4.5wt. %Al Nickel balance 325mesh
Titanium 10 ~
TiO, dioxide 270mesh 1920C

99% minimum

Table 3 Test specimens
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Fig. 2 Stress and event vs. strain
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Fig. 3 Cumulative energy vs. strain
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Fig. 4 Stress and event vs. strain
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Fig. 6 Stress and amplitude vs. strain
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Fig. 7 Photograph of exfoliation for STOP specimen
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Fig. 8 Stress and amplitude vs. strain
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Fig. 9 Surfaces cracks at coating layer after tensile testing
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