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Abstract: The effect of chloride ion mass concentration (0, 1, 20 mg/L) on stress corrosion cracking of Inconel
740H, a candidate nickel based alloy for high parameter ultra-supercritical units at 630~700 °C, were investigated
by slow strain rate tensile testing and stress corrosion crack propagation testing. Moreover, the relevant
mechanism of high mass concentration chloride ions promoting the initiation and propagation of stress corrosion
cracks was explored. The results showed that, high mass concentration of chloride ions promoted the stress
corrosion cracking of 740H alloy, and the stress corrosion sensitivity index lscs) Of the alloy increased with the
chloride ion mass concentration. When the mass concentration of chloride ions increased to 20 mg/L, both the
middle and edge of the fracture exhibited intergranular brittle fracture characteristics, with a large number of
secondary intergranular cracks near the fracture. At this point, the alloy experienced stress corrosion cracking. The
average crack propagation rate in a 20 mg/L chloride ion water environment reached 1.15x<10-% mm/s, which is
111.7 times the average crack propagation rate in high-purity water.
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Tab.1 Chemical compositions of the 740H alloy
LR C Si Mn Cr Mo Ti Al S P Nb Ni
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o & . :- |1
\lv'/' / = N "_‘ w Iscc = Io : (1)
,f’ﬁ\_ e > e s 7 SCC BUBMESREL 1o ATEIEM BT
(% %

0500 umy

a) AL b) il B S SR

1740H REEERMAER
Fig.1 Microstructure of 740H nickel-based alloy
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Fig.2 Schematic diagram and physical diagram of the stress corrosion cracking test platform
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Tab.3 Stress corrosion crack propagation test plan
. — TR AR A
ENERTAS PRI RS . .
R S R e I RarEs
_ VB e gl s -6 B4t N
raoH1 =i, R 140 . BB, WYY 100, 3600, 100s ik, FADK. A
740H-2A Kmax=25 MPa m%2, R=0.7 <15 pg/L
Hif. 1mg/L & <15 1108 . N s J—
740H-2B i gL ST , BB, B9 100, 3600, 100s i1 mg/L HETK,
Kmax=25 MPa m12, R=0.7 B4 <15 pg/L
740H-3A = N e A
i 20 mg/L GBS Tk <15 15406 3 BEJRDL WHEZ9 100, 3600, 100s =i 20 mg/L HE T
740H-3B Kmax=25 MPa mY2, R=0.7 K IR <15 pg/L

http://rlfd.cbpt.cnki.net




11 ]

Z5 VL & BT REIREN Inconel 740H &4 87 7 Ji il T 24 Be 11 52 i 165

2 iR R
2.1 SSRT iIf &5 R

F 4N TA0H B S EEAFEIRE & E KA F
] SSRT RIGE5 R, RHAWIE KRR s kR
fEM K} SCC Ut H3R 4 AT IL: 7 1 mg/L & &1
KIREE, 2 ANFATREE (T40H-2A. 740H-2B) 1)
|scc(§)%|3$&/‘]\ AN 0.32%A1 0, RIFZFZLETEE
JC SCC #ustt, HPt SCC MaEIRT; THaE B i
IR ZE 20 mg/L, BEFEHIABE A s R, 2 4
FATRFE (T40H-3A. 740H-3B) (1) lsco) 70 ) N
12.10%7R1 12.74%, KA 4AE 20 mg/L & & F/KIA
b SCC g 1k,

%4 FRRSRESEFKS SSRT iR

Tab.4 SSRT test results in water with different mass
concentrations of chloride ions

WS e wEkEae 0T
740H-1 1118.6 314

T40H-2A 1098.8 313 0.32
740H-2B 1088.9 314 0
740H-3A 10724 27.6 12.10
740H-3B 10745 27.4 1274
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Fig.4 SEM appearances of 740H-1 fracture
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Fig.5 SEM appearance of 740H-2A SSRT fracture
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Fig.6 SEM appearance of 740H-3A SSRT fracture
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Fig.7 BSE morphology and EDS analysis of corrosion
products on 740H-3A fracture surface
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Tab.5 EDS analysis results in Fig.7
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Fig.8 SEM morphology of the cross-section of 740H-1
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Fig.9 SEM morphology of the cross-section of 740H-3A
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Fig.10 Crack propagation test results
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