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Effects of check corrosion on high cycle fatigue

properties of nickel-base single crystal superalloy
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Abstract: In order to study the effects of check corrosion on the high cycle fatigue properties of a kind
of nickel base single crystal superalloy, the samples with standard heat treatment were corroded twice
and four times with FeCl, +HCI+ H,O, respectively. Then the surface topographies of uncorroded,
twice corroded and four-time corroded samples were observed with Leica DCMS8 confocal microscope
and SEM. After that, in ambient atmosphere, the uncorroded and four-time corroded samples were
subjected to rotary bending high cycle fatigue (HCF) testing at 760 ‘Cand 980 °C, respectively. The
results show that the surface roughness of uncorroded samples is low, and there are many longitudinal
fine scratches in parallel resulting from polishing on the surface. After twice corrosion, the scratches
are reduced, the corrosion pits appear in interdendrite areas, and the surface roughness increases.
After four-time corrosion, the scratches are removed completely, and the depth of corrosion pits and
surface roughness further increase. The high cycle fatigue property of the alloy at 760 °C decreases
after four-time corrosion, and the high stress amplitude zone is more affected than low stress
amplitude zone. However, the high cycle fatigue property at 980 °C is rarely affected after four-time
corrosion.
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Table 2 Measurement results of surface roughness of

samples with different corroding times

N o N o Number of Surface roughness/ Average
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Table 1 Nominal compositions of alloys (mass fraction/ %) 1: 163 '
Cr Co Mo W Re Ta Nb Al Hf C Ni
4.3 9 2 8 2 7.5 0.5 5.6 0.1 0.006 Bal
2.2 FEMIR

R36 $4+0.02
' l‘\gvo" . g
o021 g

B1 57 R ANE AR ST

Fig. 1 Shape and size of fatigue samples
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Fig. 2 Morphologies of samples with different corroding times
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Fig. 3 S-N curves of samples with different corroding

times at 760 °C
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Table 3 Equations of S-N curve of samples with

different corroding times at 760 ‘C

Number of corroding Equation
0 IgN=12.265—2.97211g(S—374.7)
4 lgN=11.465—2.81631g(S—381. 1)
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Fig. 4 S-N curves of samples with different corroding

times at 980 C
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Table 4 Equations of S-N curve of samples with different

corroding times at 980 ‘C

Number of corroding Equation
0 lgN=18.776—5.31681g(S—259. 4)
4 lgN=19.182—5.56891g(S—280. 0)
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Fig. 5 Fatigue fractures of samples with different corroding times at 760 “C
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548

I 6 5 FE o o B B o T 4 o 9B 07 T B 1 R 81

57 REGR I TR R 1w 0 5 (b)) (3 H Sk TR
XM e AR5

A YR b iR B T 11 3% T8 A AE 22 A0 S ik BT T IR
T AEAE BB RS I 5D R BaF LA, 4K
Ji i R 2R T R TR BT AR R PR AR R A2 3R
KIS Gead — @ MG IR TR & S8 Tl i 3 25 7
A 2GR Cn B 5 (D w17 Sk B 9 1] R PN R
P BB SR ERE W EACA s N E B AL 5] &5
PN IR L L AT RN RIS A W o S & A
TR 0l /0N o DTS5 BO0% 55 7% o B AR . 53X 5 8 00 T e

A AF1410 Y F1 30CrMnSiNi2A 3% 32 7 A9 W 24 5 3%
B,

980 CMIKZ&MF T » AR b R 4 Y b 1CA 1Y
H 59 57 IR IXTE SN 1&] 6 firs . 5 760 C IR F T
(R AR S AN TR) B2 7 W B7 T 32 2l TR X B R X R
W b DX AL 8. R 114 8 5 T 2 TR A7 TR 2 A IR
P 6(h) s (D EEk 20 . mRILAAET
BURE R T A ™ L W D B AT T AR A R
Br. RIS 4 YR R Y 57 R B IR TR AL
7R RS

6 980 °C AN [l Ji§ it U Hisk b 5 57 1 11

(), (W) K JEHlt,6,=500 MPa, Ny=2. 31X 10%;

(), (D4 WJE M ,6,=500 MPa, Ny=1. 80X 10°
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