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Abstract: T he single crystal superalloy DD6 was bonded by vacuum brazing at 1070 C for 15min using
the BNi82CrSiB filler metal. The sound joint was obtained. The result showed that the elements of
the filler metal did not diffused into the base metal. At 750 'C, the joint tensile strength reached about
400M Pa, and the stress rupture strength of 750°C/ 100h was 100M Pa. T he rupture of joint originated
from the compound phases in the central part of the brazing seam, and the tested samples exhibited
brittle fracture.
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Table 1 The chemical composition of DD6 alloy ( mass fraction/ %)
Cr Co Mo w Ta Re Nb Al Hf Ni
3.84.8 8.59.5 1.52.5 7.0-9.0 6.06-8.5 1.62.4 0-1.2 5.26.2 0.05-0. 15 Bal
2 BNi82CiSiB 11
Table2 The chemical composition and melting temperature of BNi82CrSiB filler met al
M ass fraction of chemical composition / % Melting temperature / C
Ni Cr B Si Fe C Ts T,
Bal 6.0-8.0 2.753.50 4.65.0 2.53.5 <0. 06 970 1000
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Fig. 1 Specimen for the joint property testing Fig.2 SEM micrographs of the DD6 single

(a) tensile specimen; (b) stress-rupture specimen erystal alloy joint brazing at 1070°C/ 15min

(a) the whole joint;

2 (b) the local phases at high magnification
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Table 3 The compositions of the phases in the joint and the base metal analyzed by EDS
Microzone Content Al Si Cr Fe Co Ni Nb Mo Ta W Re
Mass fraction/ % 2.86 4.06 5.29 3.03 3.11 7. 63 - - - 2.02 -
A Atom fraction/ % 5.80 7.91 5.57 2.97 2.89 TA.26 - - - 0. 60 -
Mass fraction/ % 2.27 - 3.76 1.68 3.38 81. 00 - - 7.91 - -
b Atom fraction/ % 5.04 - 4.33 1.81 3.44 &.76 - - 2.62 - -
Mass fraction/ % 1.77 1. 39 4.65 2.37 3.42 8. 39 - - - - -
¢ Atom fraction/ % 3.70 279 5.03 2.39 3.27 82.82 - - - - -
Mass fraction/ % - N 4817 1.78 2.72 17. 54 - 6.03 - 11. 88 11. 88
b Atom fraction/ % - - 61.99 2.14 3.09 19.99 - 4.21 - 4.32 4.27
Mass fraction/ % 2.14 6.28 4.91 2.46 2.47 80. 47 - - - 1.28 -
. Atom fraction/ % 4.26 12.02 5.08 2.37 2.25 73. 66 - - - 0.37 -
Mass fraction/ % - 6.73 3.59 1.88 2. 64 8. 16 - - - - -
’ Atom fraction/ % - 13. 04 3.76 1.84 2.44 78.93 - - - - -
Mass fraction/ % - - 7.60 0.51 2.00 2.08 - 11.20 3.72 44.71 8.17
¢ Atom fraction/ % - - 14.77 0.92 3.43 38. 00 - 11. 80 2.08 24.57 4.43
" Mass fraction/ % 0.62 - 4.01 0.64 7.87 2.89 1. 88 9.27 10.83  29.18 5.81
Atom fraction/ % 2.05 - 6. 88 1.02 11.92  45.42 1. 80 8.62 5.34 14. 16 2.78
Mass fraction/ % 5.64 - 4.22 - 8.97 60. 47 1.21 2.17 6.44 9. 40 1. 47
: Atom fraction/ % 13. 04 - 5.06 - 9.50 .27 0.82 1.41 2.22 3.19 0.49
The base  Mass fraction/ % 5.53 - 4.20 - 9.02 59.95 0.97 2.50 7.07 9.05 1.71
metal Atom fraction/ % 12. 85 - 5.07 - 9.61 64. 07 0. 65 1. 64 2.45 3.09 0.58
2.2 BN i82CrSiB 1070 C/ 15min
, 750C DD6 DD6 750 C
, 4 MPa , 750°C/ 100h 100M Pa
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Table 4 M echanical properties of brazed joints of DD6 single crystal alloy at 750C
T ensile property Stress-rupture property
Strength/ MPa Stress/ MPa Life/ (h: min) Note
80 119: 30 T he stress was raised to 90MPa after 100h
404 408
90 190: 45 T he stress was raised to 100MPa after 100h
2.3 (2) 750°C 400MPa
B 750 C/ 100h 100M Pa
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