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Oxidation Behaviors of STS Series in Oxidizer-Rich
Environment Using H,O,/Catalytic Reaction

Donghae Shin* - Jiseon Choi* + Minku Shin* - Youngsung Ko*' - Seonjin Kim** - Yeongmin Han***

ABSTRACT

Metal exposed to high temperature/high pressure/oxidizer-rich environment may cause rapid
oxidation(ignition and combustion). Therefore, this study was performed for the selection of metal
appropriate for high temperature/high pressure/oxidizer-rich environment. In order to make the
high temperature, high pressure and oxidizer-rich environment, the test facility utilizing the
catalytic reaction of hydrogen peroxide was constructed and the metal oxidation and ignition of
the STS series metals were evaluated. The result showed that the change of the selected material
(discoloration) and the surface roughness were observed, but the change in the weight and

thickness of the specimen was not significant.
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Table 1 Properties of decomposition gas using CEA

Specific Heat Ratio 12557

Gas Constant (J/ kg K) 371.38

Temperature (K) 1151.8
Specific Heat

at Constant Pressure 1824
(G,/1/kgK)
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Fig. 1 Test facility schematic

Fig. 3 H.O: used catalyst bed
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Table 2 Properties of Selected metal materials

Quality STS 304 | STS 316L XM-19
Density 803 799 7:88
( g/em®
Melting point 1399 1371 1380
(TC) ~ 1454 ~ 1399 ~ 1406
Composition 9“ 9“ (3“
ratio (18 .20) (16 . 18) | (205 .23'5)
(%) Ni Ni Ni
8712 | (10~ 14) | (115~ 135

|| M200eeps2 |
e

Fig. 4 Material specimen
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Table 3 HaaN's HI-Scope HS-300U Specification

Image Sensor 20 Mega 1/32"
x 10040 ~ 130 times)
Magnification X 20070 = 200 t?mes)
X 40021 ~ 420 times)
x 1000600 ~ 1200 times)
Focus Adjustment Slight Shock and
Method Coarse Focus Knob
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Table 4 METTLER TOLEDO's ME403 Specifications

Maximum Capacity 4200 g
Readability 1.0 mg
Repeatability 0.7 mg

Linearity 1.0 mg
Resolution 1.0 mg
Readability (Certified) 1.0 mg
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Table 5 Test target conditions

Pressure ( bara ) > 10
Temperature ( K ) > 900
Exposure Time ( s ) 200
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Fig. 7 Hydrogen peroxide / catalytic resolution test
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Fig. 8 Comparison of test specimens
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Table 6 Test Results

STS 316L| STS 304

Mass Before | 7.809 7.782 7.581

(9) | After | 7800 | 7782 | 7581

Thickness | Before | 2.096 2.081 2176

(mm) | After | 2128 | 2082 | 2208
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