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SUMMARY

This paper is to investigate the adhesiveness between substrate and coating
layer and the effect of corrosion by acoustic emission method in tensile loading.
The used powders are Zn and Al. There are coated on brass alloy substrate,
respectively. AE signals of Zn and Al coating layer increase drastically in strain
2%. but that of Zn specimen have more than that of Al specimen. When the
specimens executed under 3.5% NaCl solution for 500 hours, the salt solution
penetrated into the surface of the substrate through pore of the coating layer.
Corrosion production formed on the surface of substrate. the adhesiveness
between coating layers is weaken by the polarization and corrosion itself. The AE
events, count and energy of corroded coating specimens decreased in comparison
with specimens without corrosion.

The results are summarized as follows :

1. In the tensile tests, the times that it took for the cracks and exfoliations
between the surface of the substrates and the thermal spray coatings to start and
develop were different according to-the thermal- sprayed materials, Zn, Al, and
Amdry625. These phenomena were obvious at the strain rate 1 to 5% and few
available data were found after the stage.

2. The specimens with Zn and Al showed the characteristics of cracking, while
those with Amdry625 showed of exfoliating. It was judged that the thermal spray
coatings on the specimen with Zn and Al have the cracks according to the
changes of the tensile strength applied on the substrates, while those with
Amdry625 have the exfoliations as a result of being adapted little to the tensile
strength.

3. The anti—erosion specimens showed that the adhesive properties between the
substrate and the thermal spray coating are strong in the order of Al, Zn, and
Amdry, and erosion specimens showed that they are cracked or exfoliated easily
even by the small energy in all the 3 cases because they have the comparatively
weaker adhesive property.

4. Among the three immersed specimens, those with Zn and Al showed no
corrosion phenomena on the surface of the substrates because they had the
function of sacrifice anode, but that with Amdry625 showed the corrosion because
it did not have that function.
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Table 1. Chemical composition of substrate (wt %)
Cu Zn Sn Ni Fe Mn Al
55.8 42 .3 0.4 0.1 0.7 0.5 0.5
Caating part
Y
wul
Lr
™y | v
2|
i - . "."Il'l
Fig. 1 The shape and dimension of test specimen ( unit : mm )
Table 2. Blasting condition
) ) ) Sur face
Blasting Type | Air Pressure Grit Mesh Nozzle Type
Roughness
Diret Pressure| 6.8 — 7.0 Kg | —14+30(#24) Boron 7® |Ra 7.82 - 7.99




Table 3 Plasma spraying conditions

(a) Zn
Coating | Coating | Wire | Volts Output Spray
Method | System | ¢| Size | [VI" | AMPS | (Lbs/Hr) | Dist(n/m)
Arc Spray | PEAAIR | zn | 160 | 26 | 240 50 250
(b) Al
] . Lighting Flow Meter
Coating|Coating WirelAiT Wire Pressure(PSI)| Reading(PSI) %Eég% Sgirsa%y
Method | system Cap | Size Oxy|Acety| Air|Oxy |Acety| Air| ) (m/m)
Flame | Metco
Spray 14€ Al | EC [3.20]| 30 15 |70 45| 42 |53 45 200
(c) Amdry625
Gas Gas
. Spray| Spray
Coat ing|Coatin Pressure| Flow |get |volts
leth ng . & lpowder|Nozzle| (PS1) | (PSI) R V) Dist | Rate
etho mps
ystem ar | me | ar w2 ™ m/m |(g/min)
Metco | Amdry
Plasma oMC 625 732B | 75 | 50 | 49 [ 10| 510 | 68 100 53




22 4933 2 WH

2.2.1 &A=

Ao Algd Zaf=nt EAE X (Metco Inc.)el AEEE Fig. 201 Yeklge 2
ol yept nle} o] Zelznp $AE X Power Supply Unit, Plasma spray
control unit, Powder feeder, Heat exchanger ¥ Plasma gun 522 TFAF o
W, g3k FFafelel A7 Fohn olrle] Fa L olZEAtAE Bl
W osbat shda Relel ofs) WAL ol LB QoA wE ki
wAeks e (SHB5000)] Bl ATt Febul HolA wowA
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of AAleAth AFAAL whs A ZAI A7 (Zwick Co)g AHE&SFe] EA 78 50mm,

Z. Fig. 65 543 23943
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ACCESSORY
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c R COMTROL |
f—— CABLE —Jes
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AR d
PLASMA GAS q
= WATER
POWER  COCLED

LME DC-ELECTRIC

CABLE
] W i
COMPRESSOR | I:I:.‘-%TLE:[}
DC+ELECTRIC
FLAMT WARRA CABLE
E COOLED RETURRM
WATER, —————*

PLANT . F DELVER
DRAN *

HEAT EXCHAGER POWER SUPPLY UNIT

Fig. 2 Plasma spray system




Load cell

"0\
Extensionmeter
p)
Universal
Testing
Machine
Y
Actuater

AEDSP32/16
MISTRAS2001
AE sensor
Computer
Printer

Fig.3 Schematic diagram of tensile and AE test
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Signal Detection and

measurement
b glectronics

Y
L""F I3 .
| Preamplifier )
Applied _| Applied
stress Acoustic stress
h BEMmIission *
" stress
WaVE

Fig. 4 Basic principle of AE method

l— Duration —=|
Rise time !

Threshold

|

signal

Relative encergy
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Fig. 5 Schematic AE signals corresponding to one AE Event
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Fig. 6 Stress and event vs. strain
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Cumulative count and energy
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Cumulative count and energy

Cumulative count and energy
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Fig. 7 Cumulative count and energy vs. strain
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Fig. 9 Surface crack layer after tensile testing
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Fig. 10 Stress and event vs. strain
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Fig. 13 Surface crack of Zn layer after tensile testing

according to corrosion time
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Fig. 17 Surface crack of Al layer after tensile testing

according to corrosion time
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Fig. 21 Surface crack of Am layer after tensile testing

according to corrosion time
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