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High Temperature Endurance Property and Steam Oxidation Resistance of G115 Steel
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Abstract: The high temperature endurance test of G115 steel was carried out under different stresses at
625—700 ‘C to study its high temperature endurance performance, and the 1X10° h long-term endurance strength
of the steel was extrapolated by the Larson-Miller (LM) parameter method. The oxidation test of G115 steel was
carried out at 650 ‘C /27 MPa steam parameter for 2 000 h, and the surface and cross-section morphology, phase
composition and microarea composition of the oxide film were studied and compared with those of T92 steel. The
results show that under the action of reinforcement of copper-rich phase, the long-term endurance strength of G115
steel at 650 C was 82 MPa, which was significantly higher than 53 MPa of T92 steel. The steam oxidation
resistance of G115 steel was better than that of T92 steel, and the thickness of oxide film on the surface of G115
steel was about 102 pm, which was smaller than about 110 pm of T92 steel. The oxide film structure of the two
was similar. The outer oxide layer consisted of coarse columnar Fe; O, , and the inner oxide layer consisted of fine
Fe-Cr spinel and a small amount of Fe; O, ; the outer oxide layer had many holes, and the tendency of spalling was
relatively large.
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Table 1 Chemical composition of G115 steel and T92 steel %
JB R 2 L
JE=
C Si Mn Ni Cr w Nb v Al Zr B Cu N
G115 0.08 0.19 0.5 0.02 8.90 2.8 0.19 0.014 1.0 0.008
T92 0.09 0.41 0.45 0.33 8.81 1.65 0.05 0.17 0.01 0.005 0.001 0.04
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Fig.1 Microstructures of G115 steel (a) and T92 steel (b)

PIRFR 350 10 %6 i AR 1 90 V6 £ 1 Ay v A R
FEZE IR 20 V LR T LR 110 BUBUST 7T R A 4ol 2
A SRR A QUANTAX AL, 7 3 1O
FBHL (CEBSD) #1 JEOL JSM-2100 %435 §f fi 1 i fik
Bi CTEM) X3 5 40 19 000 T 0 28 47 W 4%, F& ]
GB/T 2039—2012 7E i 5 80 - UK 2 s iy
o R ACRE AT = R R O, BRI 5 S 4o
2 Fin . AR RE A W 24 ] 5 R i O R LR
Larson-Miller (L-M) Z 8/, 3845 G115 W H T92
BATE 25 TR BE T R I 5 5 B

P GB/T 388042020, % JH £k ) #) )7 ¥4 1
] —F9 45 1 R VR A AR RE  BURE 7 8 5 ke R
SHAnE 3 BRI 2R T 28 IR B Ol 3207 ~ 6007

[7]0.025[A—B]
Te
8
= OYS/ S 0% o
= R10
} O.VS/ Q| R10 =

B2 BEFAKERST
Fig.2 Size of high temperature endurance sample
SRR AR FT R R BT R, TR S, R TR E
0.000 1 g AYHLF KPR PO HE A BT i, 76 B I
RIS & E AT 28R A il R 7
AN 56 3 AR v R e 22 N B £ 3°C L i IR R AR

49



ML EH

MATERIALS FOR MECHANICAL ENGINEERING

x2 BERARBSH

Table 2 High temperature endurance test parameters

i35 4K MR/ C ¥ 71 /MPa
625 190,210,230
650 120,140,150,160,175,190
G115 4
675 100,120,140,160
700 80,100, 120
620 135,145,155,170
T92 ¥ 650 85,92,100,120,140
700 45,53,65,73
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Fig.3 Sampling position (a) and size (b) of steam oxidation sample
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Fig.4 Schematic of steam oxidation test device
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Fig.6 L-M parameter curves of G115 steel (a) and T92 steel (b)
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Fig.7 Curves of oxidation mass gain per unit area vs oxidation

time of G115 steel and T92 steel
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Fig.8 SEM morphology of oxide film of G115 steel (a—b) and T92 steel (c—d) after steam oxidation for 2 000 h: (a, c¢) surface and

(b, d) cross section
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Fig.9 Element surface scanning area (a) and results (b—f) of cross section of oxide film of G115 steel after steam oxidation for 2 000 h
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Fig.10 Element surface scanning area (a) and results (b—f) of cross section of oxide film of T92 steel after steam oxidation for 2 000 h
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Fig.12 EBSD morphology of G115 steel after normalizing and tempering: (a) grain orientation and (b) grain boundary distribution
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Fig.13 TEM morphology of strengthening phase (a—b) of G115 steel after normalizing and tempering and element surface scanning area

(c¢) and results (d): (a) M,;C, phase and (b) copper-rich phase
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Fig.14 Element line scanning position (a, c¢) and results (b, d) of oxide film cross section of G115 steel (a—b) and T92 steel

(c—d) after oxidation for 2 000 h
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