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Effects of Re on stress rupture properties of
single crystal superalloys at elevated temperature and high stress
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Abstract: The effects of Re on stress rupture properties of high refractory content single crystal Nt base superal-
loys at elevated temperature and high stress were investigated. Based on the compositions of DD6 alloy, five experi-
mental single crystal superalloys containing varied levels of Re and Cr were produced. High temperature stress rup-
ture tests were carried out at 1 038 C with an engineering stress of 248 M Pa. The stress rupture life is found to be
remarkably improved with Re addition but the strengthening effect of Re is depressed with increasing Re content

only, and alloys can achieve rather longer stress rupture life by increasing Re content and decreasing Cr content at

the same time.
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Table 1 Contents of Re and Cr for

studied alloys (mass fraction, %)

Alloy Re Cr
A 0 4.3
B 2.0 4.3
@ 3.0 4.3
D 4.0 4.3
E 4.0 2.0
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Fig. 1 Stress rupture lives of single crystal
superalloys at 1 038 C under 248 M Pa
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Fig. 3 Enhancement effect of

unit Re on stress rupture lives (f)
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Stress rUpTUl‘e Specimens
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Table 2 Cr and Re contents and

volume fractions of T CP phases of alloys

Stress q;(TCP)/%
All w(Cr)/ w(Re)/ rupture
” % % life/ Dendrite lnger
h dendrite

A 4.3 0 17.5 0 0

B 4.3 2.0 41.4 0 0
C 4.3 3.0 49.8 1. 64 0.62
D 4.3 4.0 57.9 6.21 2.06
E 2.0 4.0 98.5 2. 14 0. 67

#3 A& TCP MBS
Table 3 Compositions of TCP phases

( mass fraction, %)

Alloy Al Cr Co W
C 4.61 5.60 9.74 27.65
D 4.42 5.80 9.68 29.32
E 3.24 1.87 7.17 15.31

Alloy Mo Ta Re Ni
C 6.30 1.62 21.50 Bal.
D 6.92 1.51 23.19 Bal.
E 5.66 5.23 17. 14 Bal.
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