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Evaluation of solidification crack susceptibility of 825 Ni-base superalloy
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Abstract: [Objective] Solidification crack sensitivity is a key technical problem in the engineering application of domestic Ni-based 825 alloy
at present. [Methods] In this paper, transverse displacement solidification crack test (TMW) and phase diagram calculation method were used
to study the solidification crack tendency of two kinds of Ni-base alloy with different composition. The fracture morphology and microstructure

of solidification cracks in welded joints were analyzed by optical microscope and scanning electron microscope. Using the thermodynamic

1/2

phase diagram software Pandat, the solidification curve and solidification crack sensitivity index of 7-(fs) ** of the two alloys were calculated by

Scheil solidification model. [Results] The results show that the solidification crack sensitivity of Ni-base 825B alloy is higher than that of
Ni-base 825A alloy. The solidification crack sensitivity index of Ni-base 825A alloy is 3 452 °C, while that of Ni-base 825B alloy is 4 074 °C.
[Conclusion] The calculated results of solidification crack sensitivity of 825B alloy are higher than those of 825A alloy, which is consistent

with the TMW test results, and shows higher solidification crack sensitivity.
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Tab. 1 Chemical composition of two kinds of 825 Ni-base alloy (wt.%)
1A C Mn P S Si Cu Ni Fe Cr Mo Co Ti \Y
825 A G 0.01 0.30 0.011 0.007 0.06 1.87 40.194 31.66 21.38 33 0.526 0.7 0
825B A4 0.01 0.49 0.011 0.007 0.1 2.03 39.6 31.93 22.17 2.69 0 0.985 0.191
25.40 1.2 TMW {5
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Fig. 1 Size of test plate for transverse displacement crack test
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Fig.2 Transverse displacement solidification crack test
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Tab. 2 Welding process parameters

P2 S TR NE Y R T
FLJT R Ay fi £y Hiz NS
I/A  v/(mms) L/min 6/(°) D/mm a/(°)
110 1.5 18 20 32 15
R 1] (57 % S48 6 1) T B AR 2
PR R . WU AR ¢
e S A ML etk
AR TR AR TR
[ 7 DI FEVES B [ 7 PITR VS Bl
1 PET P Bl el SOTCICICE OO TR L L LIt
BRI BRI -
R i M B
HE— K MRRE J
—If =L ez
Sk i PRkraE
— PiE
R o N
iy By
&
M\L/
ELEAS

K3 TMW 28050 RGH R

Fig. 3 Dual velocity model of TMW crack test
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Tab. 3 Crack test results of Ni-based 825A alloy
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Fig. 4 Cracking interval of Ni-based 825A alloy
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Tab. 4 Crack test results of Ni-based 825B alloy
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Fig. 5 Cracking interval of Ni-based 825A alloy
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Fig. 6 Comparison of solidification crack sensitivity between A

alloy and B alloy
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Fig. 7 Metallographic structure of crack in A alloy. (a) micro-
structure of sample No. 3 of A alloy (low magnification); (b)

microstructure of sample No. 3 of A alloy (high magnifi-

cation)
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Fig. 8 Metallographic structure of crack in B alloy. (a) micro-
structure of sample No. 3 of B alloy (low magnification); (b)
microstructure of sample No. 3 of B alloy (high magnifi-

cation)
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Fig. 9 Morphology of weld crack port. (a) morphology 1 of sample
No. 3 of alloy A; (b) morphology 2 of sample No. 3 of alloy
A; (c) morphology 1 of sample No. 3 of alloy B; (d) mor-
phology 2 of sample No. 3 of alloy B
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Fig. 10 Solidification crack susceptibility index of two Ni-based
825 alloys
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