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Oxidation Behavior of STS Series at High
-Temperature/Stagnation/Oxidizer-Rich Environment
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ABSTRACT

Metal exposed to high temperature/high pressure/oxidizer-rich environment may cause rapid
oxidation(ignition and combustion). In this study, a DC power supply test system that controls
the temperature of specimen by supplying power to the specimen was constructed and after
simulating the high temperature/stagnation/oxidizer-rich environment, the metal oxidation and
ignition of STS series metal materials were evaluated. As a result, we was confirmed that the
deformation (discoloration) of the selected material, the change in the surface roughness and the
peeling of the metal surface were observed, and that the weight and the specimen thickness were

changed. The most oxidized specimen was STS 304 and the less oxidized specimen was XM-19.
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Fig. 1 Test facility schematic
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Fig. 3 DC power source
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Fig. 4 Material specimen
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A+] Thermo Tracer TH9100 Series©]™ Fig. 5
oF o, AA|gE AbFE Table 29} 2t

Fig. 5 Thermo Tracer TH9100 Series

Table 2 NEC AFe| Thermo Tracer THI100 Series

-20 to 100 C
Measuring range 010250 T
g rang 100 to 800 C
200 to 2000 C
ResolLion 006 Clat 30 C 60
Hz)
Accuracy +2 T
Spectral range 8 to 14 um
Emissivity correction 01to 1
Potassium Bromide (KBr)
, \\

Transmission (%)
. =

1

12345 878810 20 30 40 50 0 NN W
Wavelength (pm)

Fig. 6 Visualization window transmission about KBr
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Table 3 HaaN's HI-Scope HS-300U Specification

Image sensor 20 Mega 1/32°
x 10040 ~ 1304H)
Magnification X 20070 ™ 200tH)
X 40021 ~ 420HH)
X 1000(600 ~ 1200tH)
S S e L ojls ¥ =5

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

Fig. 7 HS-300U

Fig. 8 ME403
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Fig. 9 Specimen temperature using infrared camera

Table 5 Test target conditions

MrEE (%) 100
2z (C) > 700
& AZH(s) > 300
32 43 A3
B AdE T A4 Fig. 1034 2ol 7+ Al
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(Before) (After)

STS 316L

(Before)

(After)
XM-19

Fig. 10 Comparison of test specimens

Table 6 Test Results

STS 304 [STS 316L| XM-19
A" ® | 4751 4824 | 4621

I:I7 _ _

(Tg“) A& & | 4747 | 4821 4620
L28()| 0842 | 0518 | 023
NERS
) 1.965 1982 1982

S

(mm )| Aet =
) 2124 | 2120 | 212
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