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Reheat Crackings in Nickel-Base Superalloys

Synopsis:

Hiroshi IXRAWA and Yoshikuni NAKAO

In this report, factors which infiuence the susceptibility to reheat crackings in Ni-base superalloys
were clarified and the mechanism of reheat cracking was discussed.

Decreasing S content in Ni-base superalloys is practically very useful to improve susceptibility to
reheat of Ni-base superalloys. It is also important to select proper heat treatment conditions before
welding to avoid reheat crackings in Ni-base superalloys.
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Photo. 1. Typical reheat cracking in welded
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Fig. 1. Comparison of ductility minima and weld

circle patch test results in René’ 41.
Minimum tensile elongations were obtain-
ed between 816°C and 899°C. Weld
Circle Patch test®) [test specimen; 5.7 X
102 102 mm, welding method; automatic
TIG, filler metal; Hasteloy W, welding
current; 80A, arc voltage; 8V, welding
speed; 17.8 cm/min].
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Fig. 2. Effect of temperature on the hardness
and @, of Ni-base supealloys.
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Table 1. Chemical compositions of materials (%).
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Fig. 4. Effect of time and temperature on the
isothermal stress relaxation behavior of
solution annealed René 41,
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Fig. 5. Effect of Al4-Ti content on @, of Ni-base

superalloys.
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Fig. 6. Effect of Mg content on @, at 800°C of
Inconel X-750.
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cracking susceptibility of Inconel
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by AES.
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Fig. 10. Minimum tensile elongation in air plot-
ted as a function of the reciprocal of
the square root of grain size.

Heats with greater than 0.10% Si are
shown with solid circles.
Minimum elongations were obtained bet-
ween 816°C and 899°C.
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Fig. 11. Effect of grain diameter on @ at
800°C of Inconel X-750.
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Fig. 12. Crack susceptibility C-curve as generated
by the patch test (René 41).
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