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Formation and evaluation of functionally gradient material for thermal
stress relaxation -I-

Kazunori Hayashi*, Shigeki Kano*, Yasushi Hirakawa** , Eiichi Yoshida**

Abstract

Planar specimens of functionally gradient material (FGM) for thermal stress
relaxation in fast reactor environment were formed and evaluated. FGMs of Al O3-
SUS316L system and Y,04-SUS316L system were deposited on SUS316L substrates by
low pressure plasma spraying. The deposited coatings with 6 layers in which the ratio of
ceramics/SUS316FR changes from 0 to 100% by 20% were successfully formed. Cross-
sectional observation of the coatings showed no cracks and the hardness in the coating
increased continuously from the substrate to the surface. From the results of X-ray
diffraction, there were no changes in the structure of SUS316L and Y,O5 between the
powder and the coating. On the contrary, in the case of Al,O5, 7-Al,05 phase was
detected in the coating formed from a-Al,0O; powder. The specimens were exposed In
liquid sodium at 823K or 923K for 3.6Ms(1000h). The coatings were damaged with
many cracks in liquid sodium. It was revealed that the bonding strength between the
sprayed particles were not sufficient. To improve the stability in liquid sodium, another
specimens were formed with changing the chamber pressure during deposition. From the
microstructural inspections of the specimens, the coating formed at higher chamber

pressure showed less porosity.

*Frontier Technology Section, Advanced Technology Division, OEC, PNC.
**Structure Safety Engineering Section, Safety Engineering Division, OEC, PNC.
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3 BAEE 20%Al503-80%SUS316L SUS316L 35t
4 BAeRE 40%A1203-60%SUS3 16L SUS316L 3544
5 BAREE 60%A1203—40%SU33 16L SUS316L 35
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C Ar+H, 42kW 100mbar 300mm
#3. BEHEEOY v I — ATHE.
1-A 2-A 3-A 4-A 5-A 6-A
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B&/ME 189kg/mm2 944kg/mm? | 51 5kglmm2 624kg/mm? | 759%g/mm2 | 745kg/mm?
SEHE 21 7kg,f'mm2 1222kgjmm2 644-kg;"mrn2 83 1kg/mm2 963kg/rnm2 101 6kg,v'mm2
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