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The Effect of Atmosphere Gas on Hot Erosion Properties of the Materials Applied to PFBC Boiler
Keiji Sonova and Hiroyuki Isoo

Synopsis :

Three kinds of materials applied to PFBC boiler have been examined in the atmosphere of the mixed gas (N,-0,-SO,),

and the effect of atmosphere gas on hot erosion waste of the materials was studyed. The results obtained are as follows.
(1) The erosion waste of materials is accelerated by SO,,and is restrained by O,.
(2) The erosion waste is small on the condition of low testing velocity below 7m/s.

The erosion waste becomes larger in proportion to the increase of the testing velocity on the condition of the high

velocity beyond 7m/s.

(3) The erosion waste becomes smaller at larger Cr content because of a formation of Cr oxide at the most inner layer

of an oxide scale.
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Table 1. Chemical composition of steels {(mass%;).

C Si Mn P S Cr Mo Nb \ Al N
STBA28 0.10 0.41 0.39 0.011  0.001 0.08 8.57 1.05 0.08 0.21 0.01 0.051
SUS347HTB 0.07 0.50 1.48 0.021  0.001 12.30 18.35 - 0.69 - - -
SUS310JITB 0.05 0.38 1.24 0.015 0.001 20.06 25.18 - 0.46 - - 0.23
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Fig. 1. Schematic representation of experimental
apparatus.

Fig. 2. Erosion test specimen.
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Table 2. Testing conditions.

Erosion test Hot corrosion test
Bed material SiO; —_
Average size of 25 _
powder (um)
Temperature (K) 773, 973 773, 973
Velocity of specimen (m/s) 3, 5 7,10,14 0

Atmosphere

N3 -3.6%03>-0.01%5S0; , N2-0%0,-0.01%50;
N3 -3.6%02-0.10%50, , N2-0%0,-0.01%50;
N3 - 3.6%032-1.00%5S0; , N2-0%0,-1.00%50;
N3 - 15.7%C0,-3.6%0, -0.01%50,
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Fig. 3. The effect of SO, content on erosion wast-
age for STBA28 (testing velocity : 5m/s).
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Fig. 4. The effect of SO, content on erosion wast-
age for SUS347HTB (testing velocity : 5m/s).
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Fig. 5. The effect of SO, content on erosion wast-
age for SUS310J1TB (testing velocity : 5m/s).
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Fig. 6. The relation between testing velocity and
erosion wastage for STBA28 (773K).
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Fig. 7. The relation between testing velocity and
erosion wastage for STBA28 (973K).
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Fig. 8. The relation between testing velocity and
erosion wastage for SUS347HTB (773K).
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Fig. 9. The relation between testing velocity and
erosion wastage for SUS347HTB (973K).
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Fig. 10. The relation between testing velocity and
erosion wastage for SUS310J1TB (773K).
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Fig. 11. The relation between testing velocity and
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Table 3. Index a, and boundary velocity.

) Test 50, Boundary
Material |\ perature(k) | (mass) 2 2 velocity (m/s)
0.01 0.30 4.15 5
773 0.10 0.18 3.00 5
1.00 2.7 2.17 -
STBA28
0.01 1.25 4.47 7
973 0.10 1.20 2.75 7
1.00 1.83 1.83 -
0.01 1.28 4.69 7
773 0.10 0.93 3.40 7
1.00 2.16 2.16 -
SUS347HTB
0.01 0.86 4.36 5
973 0.10 0.59 4.98 7
1.00 0.56 4.97 7
0.01 0.56 3.89 7
773 0.10 1.95 1.95 -
SUS310ITB 100 223 22
0.01 -0.35 3.95 S
973 0.10 -0.74 3.74 5
1.00 -0.16 4.17 7

Table 4. The results of X ray diffraction analysis.

Test SOz
temperature(K) |tmassx)

Material Fey03 [ Fe304 | FeCraQ4 [ Cra03 | FeS
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773 0.10
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0.01

973 0.10
1.00

STBA28

000|000
[¢]

0.01
773 .10
1.00

0.01
973 0.10
1.00 [e)
0.01
773 0.10
1.00
0.01

973 0.10
1.00 [¢] o

SUS347HTB
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Note: N2-0%02-X%S032
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Fig. 12. The effect of Cr content on erosion wastage
(testing velocity : 5m/s).
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Fig. 13. The effect of Cr content on erosion wastage
(testing velocity : 14m/s).
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Table 5. The results of X ray diffraction analysis.

Test SO2
temperature(K) |(messx)
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