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ABSTRACT The hot-tear tendency, i.e., cracking along the vertical crystal boundary produced
in the course of the directional solidification, is the most important indication of the castability to a
directionally solidified superalloy. This paper discussed the effect of element factors of a diretionally
solidified Ni based superalloy on hot tear by way of the further tests and analysis based on the fact

that there are lots of hot tears in the turbine blades at the trial-produce stage.
KEY WORDS hot tear, effective crystallization interval, titanium, low melting point element
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Table 1 Comparison of the nominal composition for three alloys
(mass fraction,%)
Alloy C Cr Co w Mo Ta Al Ti B Hf Zr
Rene’125 0.11 9 10 7 2 3.5 4.6 2.5 0.015 1.5 0.05
No.1 0.10 9 10 7 2 3.5 1.8 3.0 0.010 - -
No.2 0.11 9 10 7 2 3.5 5.0 2.2 0.010 - -
BB
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Fig.1 Hot tear appearance in DS blade made of alloy No.1
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Fig.2 Fracture surface characteristic of hot tear in DS
blade made of alloy No.1
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Fig.3 Sketch of mush zone at the liquid—solid interface during directional solidification
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Table 2 Effective solidified temperature range of three alloys

Alloy Special element, mass fraction,% tr, t1 ts At Aty Proportion of
Ti Hf C T C C C hot-tear blade
1 2.93 - 1370 1330 1180 190 150 100
1370 1330 1215 155 115 5—20
2 2.30 - 1370 1310 1240 130 70 0
3 0.76 1.51 1370 1290 1220 150 70 0

Note: t;,—liquid temperature, t;—max. effective solidified temperature, tg—min. effective solidified, i.e., solid tempera-

ture, At—liquid-solid temperature range, At = t5, — tg, At;—effective solidified tempeature range, At; =1; — ig
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Table 3 Effect of low melting point elements on hot tear
in the blade made of alloy No.1 and its re-melting

alloy

Alloy P S Ag Si B  Proportion of

No. hot—-tear blade
1-1 0.003 0.001 0.00041 0.066 0.014 100
1-2 0.0009 0.001 0.0001 0.046 0.008 20
1-3 0.0004 0.001 0.0001 0.040 0.007 5
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Fig.4 Microstructures of DS blades made of alloy No.1
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