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Erosion Properties of the Stainless Steel and Cr—Mo Steel in Fluidized Bed Condition

Keiji SONOYA, Ichiro KANGAYA and Muneharu SHIMAZAKI

Synopsis : The erosion tests were carried out about the MITI SUS304J1HTB and MITI STBA28 used to be utility boiler in the actual boiler-simulated
conditions. And the effect of tube materialsand impact velocity of bed material on the erosion properties were considered. The results ob-

tained are as flows.

(1) The higher the velocity of bed material became, the peak of erosion wastage shifted to the less angle side of the circumference of

specimen.

(2)

In the range of lower temperature on specimen surface, MITI STBA28 had better erosion-resistant than MITI SUS304J1HTB, be-

cause of thick oxide formation on MITI STBA28. On the other hand, in the range of higher temperature, the above tendency became reverse,

because of separation of oxide on MITI STBA28.
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Fig 1. Schematic diagram of fluidized-bed erosion tester.
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steel C Si Mn P S Cu Ni C Nb N Mo Cb Al V
MITI
sUssonra| OF 027 078 0027 — 30 925 1815 04 0091 — — — — . . - .
gagxm 01 040 040 001 0001 — 014 848 — 0057 095 007 001 021 Fig. 2. Sﬁhematl.c diagram 1llustratlgg the erosion mor-
phology in the surface of specimens.
Table 2. Models of relation between erosion and oxidation.
Area
) Areal Area Il
Material
Erodent s Erodent Hard and thick
trong and thin ‘ oxide layer
MITI ‘ oxide layer
SUS304J1HTB
Base metal Base metal
Erodent Segaration of
oxide layer
‘ Thick oxide layer | ... ... .. ErocIem e / .....
MITI STBA28
Base metal Base metal

46



]O;zm

; ~ ¢ ?
PR XA PO N u s “*

a) MITI SUS304J1HTB b) MITI STBA28

Fig. 3. SEM micrographs of wear part on the surface of
MITI SUS304J1HTB and MITI STBA28.
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Fig 4. The relation between erosion wastage and apparent

impact angle of MITI SUS304J1IHTB and MITI
STBA28 (impact velocity: 2.5 m/s and 3.5 n/s).
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Fig. 5. Average erosion wastage against metal surface tem-
perature at a bed temperature of 1073K for the im-
pact velocity of 2.5m/s and 3.5m/s (test time 7
hours).
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Fig. 6. Schematic diagram of the relation between erosion
wastage and metal surface temperature.

Fig. 7. Secondary electron image in the cross sections of
MITI SUS304J1HTB and MITI STBA28.
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Fig. 8. AES analysis result of MITI SUS304J1HTB and
MITI STBA28.
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Fig. 9. Structure of oxide layer formation on the Fe—Cr al-
loys.
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Fig. 10. SEM micrographs of wear part on the surface of
MITI SUS304J1HTB and MITI STBA28.
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Fig. 11. The relation between testing velocity and erosion
wastage for MITI SUS304J1HTB and MITI
STBA28 (773K).
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Fig. 12. The relation between testing velocity and erosion
wastage for MITI SUS304J1HTB and MITI
STBA28 (1048K).
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Fig. 13. Microphotograph of wear part in the cross section of MITI SUS304J1HTB and MITI STBA28 (velocity: 2.5m/s and

3.5m/s).
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