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Fracture Analysis of Plasma Spray Coating Layer Corroded
by Acoustic Emission Signals

Gui-Shik Kim* Kyung-Shuk Park®™. Yong-Ui Hong™*

and Chang-Hae Hyun*™™™*

ABSTRACT

This paper was to investigate of a adhesiveness of the plasma sprayed coating materials did a salt spray by

acoustic emission method in tensile loading. 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 layer is weaken by corrosion and the exfoliation initiated chiefly at the
corrosion surface of the substrate. The AE events and energy of the corroded coating specimens decreased as the
salt spray times increased. The AE amplitudes increased at strain range of 6%-11%.

Key words : Acoustic emission. plasma spray coating. coating laver corrosion. adhesiveness.
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Fig. 1. The shape and dimension of test specimen.
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Table 1. Plasma spraying conditions

Powder feed Plasma
Condition unit gas(psi) |Spray
Flow | Feed dis.
Powder meter rate | Ar | Hp |{mm)
(ft'/h) (g/min)
. c - | 75~
TiO» 135 53 80 | 15 100
Niasweoeal | 135 | 68 |80 | 15 |00
30
Table 2. Powder conditions
Typical Melting
Powder size point
Ni-4.5wt. %Al 170 ~ 325mesh 660°C
TiO: 10 ~270mesh 1920°C
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Fig. 4 Cumulative energy vs. strain.
71AMet LS Atol7l A2 g Qsla] Ui o) st
UeTE . SALEE A7 B8 &
T BARYE R ZEsE 7)F 59 Ages
F7F 71N AFEHT, 7N AR dee AR
ol Aol met gA1mE ST J)FAlolg Salgof

S,‘in&



SEUE AEH|of 28 Z2AX0RRAIRY KRR ] HEeH

4 %09101 53] E2t2" (blasting)ol oJ@ 714 ¥ 10%018o0 A 65dBolste] ZR T} gopAn

Ego 258Ys BUZES Wz F4o] w2 At e upghgo] IYF EAste 71FE

Rgsio), Dol AP Fasy] dEolth 1y A7t Astad 7149 F4o] 5@, o2 A

SAIZA o FAlel = oldF FEol A9 Yok FA44 80 293FH 719 2RYE FaAN
fEeg Azdd

32 Ni-45%Al BEIXjS] AFRIZE T Fig. 61 10BOND A~1@®9] A3A1E ¥ A1¥¥Y

Edg 29 Aoz Y3l B4Y ¥AH 7
Fig 50 4% ¥ggd B2 AENE2¥E 4 @ ¢42 Usdd JAg ¥402 olstd 43

Btk IYelA RE A¥AL RANN) BAY 244480 292 Fwdl Uehin Azaze
of WA QMg PN AENZo Yehiw, ] o] B2 F4oz ol WA AEWA
AEREe RS oF §0dBolTh olE AENERE Zuo] welse B4 Ha 31

£ WEE 15%01% 65dBolste) AE 5o WS
of ik weba o] WHg elM IYHe welg

sgaga waRde 47440, S8l o TR
2BOND 9} 5BONDAIE M AENZEEE FF4
#Ho A9 vmald. R4 A9E RRAH
2o AEgl L83 YAY 2 FEE Ao

BM, 29 5H TS LRG0l A FastA o
¢ ¢ F At 22y EFFAE 1041 2Ag
10BONDQ! Z% 2% £¥& ©& AgH 2ol
AFz7IMMEe HxE 2ES Yed AATh A

g »0 200 g g 0 . 1 s00 g
300 : | + 300
g" I N Jwes 5
e ° . 10 18 20 e :o:w had l ' T - ¥ y -;m
Strain(®%) ° * Strain(%)
(a) BOND (b) 2BOND
AV =5 ¥ ~ - g
?-nb r/ - e ¥ _mg ?.‘,» l . et Py -aoog
~ T x 7, .. - z00 ol R - 3 200
er I;:‘-x',‘#-wv: e { o0 e i oo
o ,os".":(..‘) 20 28 30 o s 108".":(-%) 20 28 30
(c) 5BOND (d) 10BOND

Fig. 5. Amplitude vs. strain.
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Fig. 7. Stress and event vs. strain.
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Fig. 9. Cumulative energy vs. strain.
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