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Table 1 Chemical composition of GH3535 superalloy (/%)

Ni Mo Cr Fe Co Mn Ti Si C
Bal. 16.60 7.09 3.83 <0.002 0.52 <0.002 0.46 0.04
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Fig.1 Oxidation kinetics curve of GH3535 superalloy at 700 C
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Fig.2 Dependence for cubic of mass gain AM ® on oxidation time
at 700 C for GH3535 superalloy
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Fig.3 Morphology of surface oxidation film and EDS spectrum
GH3535 alloy: (a) the sample surface morphology, (b)
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Al,O3 -913.31
Cr,03 -585.39
Fe203 -377.3
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MoO; -410.78
MoOs ~333.06
NiO -301.81
SiO, -735

B &AL gk St T, EREADAWIE L, &
b )2 32 0 78w AR R T, T A A Z B RE R A,
A4 B2 AT L AVKSE SR T I8 8, A s R B
WS, X B BB 8 A AR B BB, Cr
Ni 1 O ZEANWT 1 1) Cr,045+ NiO Ji5 1 (1 7 B ok i
WIAE, § BRG] 7 A EZE . HT Kirkendall 23,
TR AR, FALEIE & A ab e A LR, 2
AAEIE R —E EE 5, Cr. Ni [ B #E 2 2 15
Bk, M HY e ARS WA B, Cr. Ni 1A
AN IR A RO 2R ) B R R 2, Crp04 2R
K7 o3 H TR AR AR M. Cr05 I & B
fIC 7 FEARFNRE (] SR A O (13 1, A 2% HbBHIE T O gt
RIYEL, AT S B e, AR A3 7 22 it 2k
ERIANEMIE EEZ B

[, FEEACR EZEK, NiO 5 Cr,O5 Fikilal Kk
HEFE M N : NiO+Cr,03—NiCr,0,, % NiCr,0,
GEMAD), XFEARSEASGHNE SR E
2R LR 1k 22 Fh <6 J@ T 3R 1m) b9 B ZR LA & O 1)
WHI Y Bod 2, A B, 7R3 70 2 th

RINEMIEZIEHKE S BT RE. 92b F, Nio
FNICryO, A i HR 23 B I S A L/ & 4 5 T 1 260
IS Bu R A s IO E I R PNE R
LW, Bk T L, BT CrOp Bk AN
JEER A i, SR T A B B, AR AR A
i

74, GH3535 A& HEin T 0.6%MTE Mn,
EAR Mn S EHAK, {H Mn M Cr Ji T EHAMZERK,
ZEE AL, Mn B 7RSS O | A3,
Al MnO, F BT AT NIO R AR [ AH S B2 A= %
MnCr,04: MnO+ NiO — NiMn,04. NiMn,O, &4k ¥ 7]
P Cr,04 3t — B AAMAIE RN A &84T NPT =R
AR w4, i A G PR AL B R Bk, E
B3R, B GH3535 44 Mo & &Mk 17%,
AL Z A KIL Mo B BIRT g, mIee2 T
FALIR LR, MoO, # K & 4K 1H 7T Mo. Mo T
FIEEm SRS AMN, HEEFIMAN>6% Cr a4
1 Mo {43 1 L,

454 XRD F38r ST 43 A AR TR 3 AT 45 SR AT
GH3535 A &% )/ZFEEH Cr,03. NiO. NiCr,04.
NiMn,O, . Hr&E&HH Cr txS O mREMK
[ Cr,O5 E 3 1 B BAEH . Cr,03 LA K AIBHE 725 A1
ORI, BRI BRI T 428 70 3 A A B 26 DL &
AR A BUCR . Kk, Cr05 /2 GH3535 444
Ao T S A VR 2 B

3 4 i

1) £ 700 ‘CZ M F, GH3535 &4 700 h # &4
1.1617 mg/cm?, A fkiEZE A 0.0166 g/(m?h), J&T 5%
EHUEAER A SR B) T 5 il G S T R

2) GH3535 A& AR B FHEHE, HEM
NRGHIL, THNEARILER, iEER R, Al
YIWURL ' & O+ Ni. Cr, (HA % Mo fil Si Jt% . GH3535
AR RN S um /245 B4 2 B Cr,05 4L,
HAEBEA NiO. NiCr,04 & NiMn,O4 25 E AW -

3) £t 700 C/700 h % fk, GH3535 & 4N HBH
DLAT A, A A2 W A, E S Mo Si Tt R .
X —45 L 5 GH3535 #via e MWt FE A3 45 R &

S 30k

[1] Rebak R B, Crook P. Advanced Materials & Processes[J],
2000, 157(2): 37

[2] Akhter J I, Shaikh M A, Ahmad M et al. Journal of Materials
Science Letters[J], 2001, 20(4): 333

[3] Turchi P E A, Kaufman L, Liu Z K. Calphad[J], 2007, 31(2):

References



+ 1958 -

WA ERMES TR

44 3

237

[4] Jiang Mianheng(iT.47%18), Xu Hongjie(44: 4t 7%), Dai Zhimin(#
L #0). Bulletin of the Chinese Academy of Sciences(H E #}
BB FI)[J], 2012, 27(3): 366

[5] Rosenthal M W, Haubenreich P N, Briggs R B. ORNL-4812[R],
1972

[6] Koger J W. ORNL-TM-4189[R], 1972

[7] Li Tiefan(Z%ki#%). High Temperature Oxidation and Hot
Corrosion of Metals(4: & & il 4L F#4JE 1h)[M]. Beijing:
Chemical Industry Press, 2003

[8] Geng Shujiang(Bk#4 L), Zhu Shenglong(%k 2 /), Wang
Fuhui(F4f£>). Journal of Chinese Society for Corrosion and
Protection(H [ Ji 11l 5 B 97 224 ) [J], 2003, 23(6): 335

[9] Stott F H, Wood G C, Stringer J. Oxidation of Metals[J], 1995,

44(1-2): 113

[10] Tang Z, Shemet V, Niewolak L et al. Intermetallics[J], 2003,
11(1): 1

[11] Greene G A, Finfrock C C. Oxidation of Metals[J], 2001,
55(5-6): 505

[12] Hussain N, Shahid K A, Khan | H et al. Oxidation of
Metals[J], 1995, 43(3-4): 363

[13] Jiang Yan(3 #fi). Anisotropic Oxidation Behaviors of Some
Single Crystalline Alloys and Compounds(JLF L &% 5 &
G0 SR K H A %% ) S 4E)[D]. Shanghai: Shanghai Jiao
Tong University, 2010

[14] Beltran A M. Cobalt Mar[J],1970, 46: 3

[15] Geng L, Na Y S, Park N K. Materials & Design[J], 2007,
28(3): 978

Isothermal Oxidation Behavior of GH3535 Superalloy at 700 <C

Fan Jinxin*?®, Lu Yanling®?, Li Zhijun*?, Dong Jiasheng*, Zhang Jixiang?®, Zhou Xingtai*®, Huai Ping"*
(1. Shanghai Institute of Applied Physics, Chinese Academy of Sciences, Shanghai 201800, China)
(2. Chongging Jiaotong University, Chongqing 400074, China)
(3. Key Laboratory of Nuclear Radiation and Nuclear Energy Technology, Chinese Academy of Sciences, Shanghai 201800, China)
(4. Institute of Metal Research, Chinese Academy of Sciences, Shenyang 110016, China)

Abstract: Isothermal oxidation kinetics and oxidation mechanism of GH3535 superalloy was studied at 700 <C for 700 h. The morphology
and component of the high-temperature oxide scale for GH3535 alloy was analyzed by SEM, XRD, EPMA and SRXRF techniques. The
results show that the oxidation kinetics curve of GH3535 alloy follows the cubic law at 700 <C. Thickness of the oxidation film is about 5
um and internal oxidation does not occur. The oxidation film has no obvious spallation and it is composed of NiO, Cr,03, NiCr,04 and
NiMn,0,.
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