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Abstract :

This study was aimed at development of fabrication process of functionally graded

materials(FGM), consisting of metal and ceramic by thermal spraying method. NiCrAlY/ALO; FGM
were made by using plasma spraying onto the SS400 carbon steel substrate. And mechanical properties
such as microhardness, thermal shock resistance and adhesive strength of the coating layer were
investigated. Adhesive strength was evaluated by acoustic emission method. It was resulted that
NiCrAlY/Al:Os FGM made by thermal spraying method showed excellent thermal shock resistance and
adhesive strength compared to the other lamellar structures of sprayed coatings and that AE is useful
tool to evaluate the defect of thermal sprayed coating laver.
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Table 1, 25 ZZ 2 A g AFE3 AlOs
3} NiCrAly 29 3}8x2A S Table 32 £ A9

Table 1 Chemical compositions of AlQOs; Ceramic
powder used (wt%6)

A4 11me! AlLOs ¥ E(Met 10INS)& A} &3
'ZH 3 J7.1 203 &2 (Metco, )& AH&-8} AlOs Ti0s
St}
AAE2A #30 EFoi EH2E o3 7 A 97 3
EWe ZUNSL ofMELE 2SHANEG B3
F AANRAL Ze SAZESS A AT &,
712 e] EHo WA NiCrAlY £2< 8483, = Table 2 Chemical compositions of NiCrAlY
9ol NiCrAlY B%3 ALO; %<& 747} 82, 64, powder used (wt%)
46, 2:82 ZHu T T THELE AHZ SA )
shof AAZAE 2 430 TGS A4S T, M or Al Y
top coatingZdlE ALO; ETE &AEH, EF 6 Bal. 22 10 1
Zo02 TAY B¥a"FE AAAGAD. NiCrAlY
Table 3 Spraying conditions
Specimens
ALUNA NIALY MIXED GRADE
Parameters
Spray gun type Metco TMB
Gas pressure Primary 0.69
(MPa) Secondary 0.35
Arc Amps (A) 500
Power
Arc Volts (V) 60 0 | 6 60-70
Carrier gas flow(m®/hr) 1.05
Spraying distance{mm) 75 140 100 75-140
Spraying rate(kg/hr) 32 36 34 3.2-36
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Fig. 1 Schematic
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Fig. 2 SEM photographs of lamellar structures
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Fig. 6 AE energy and cumulative energy during 3 point bending test
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