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Table 1 Chemical composition of IC10 directional solidification superalloy (mass fraction) %

C Cr Ni W Mo Al
0.07~0.12 | 6.50~7.50 7S 11.50~12.50 | 4.70~5.20 | 1.00~2.00 | 5.60~6.20
Ta Fe B Hf S P
6.50~7.50 <0.30 0.01~0.02 <0.10 1.00~2.00 <0.01 <0.015
Si Mn Bi As Sn Sb
<0.20 <0.20 <0.0001 <0.0005 <0.005 <0.001 <0.001

&2 FGHYs AEUERD(RESH)

Table 2 Chemical composition of FGH9S alloy (mass fraction) %
@© Cr Ni Co W Mo
0.04~0.07 12.0~14.0 N " 7.00~9.00 3.30~3.70 3.30~3.70
Ti Fe Nb B Zr Ta
2.30~2.70 <0.50 3.30~3.70 0.006~0.015 0.03~0.07 <0.20
Si P S Al Mn —
<0.20 <0.015 <0.015 3.30~3.70 <0.15 —
£3 Ni-Nb-W-Co-Cr-Al & EBMLZRH Y (RESH)
Table 3 Chemical composition of Ni-Nb—W-Co—Cr-Al alloy solder (mass fraction) %
© Cr Ni Co W Mo
<0.15 6.0~7.0 R 8.5~9.5 8.5~9.5 1.6~2.0
Ti Si Nb B Al ==
0.3~0.9 2.5~3.5 10.0~11.0 0.25~0.35 4.0~5.0 —
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Table 4 EDS analysis of typical phases in brazing seam (mass fraction) %
! '/ ' /' | ' [ |
flX Al Si Ti Cr Co Ni Nb Mo Hf Ta W
1 7.21 0.25 0.00 7.00 12.18 54.84 0.03 2.06 1.03 7.43 7.97
2 0.52 5.45 0.60 8.30 11.38 30.86 24.34 6.97 0.85 1.73 9.00
3 0.05 0.00 0.32 13.18 1.52 3.73 15.41 19.42 0.00 3.30 43.07
4 425 5.17 0.80 6.19 8.28 50.66 13.17 1.90 0.61 2.05 6.91
5 6.70 0.53 0.71 8.88 9.17 56.85 4.20 2.02 0.00 1.95 8.98
6 6.70 0.73 0.83 9.71 9.52 56.76 4.17 1.76 0.00 1.70 8.12
7 6.86 0.09 0.08 7.13 11.98 54.95 0.00 1.90 0.82 7.28 8.92
8 6.46 1.09 0.74 8.31 9.35 55.02 5.32 2.09 0.04 2.48 9.10
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Microstructure and Properties of Large Gap Brazing Joint of IC10 Superalloy

QIU Jiayu', DING Ning’, ZHANG Yuanwei', MAO Wei', REN Xinyu'
(1. AECC Beijing Institute of Aeronautical Materials, Beijing 100095, China;
2. The Sixth Military Representative Office of the Air Force Equipment Department in Beijing, Beijing 101300, China)

[ABSTRACT]

Focus on the requirements of aero-engine turbine guide vane manufacturing, the joining of directionally

solidified IC10 superalloy was studied. The results show that, when using Ni-Nb—W-Co—Cr—Al based filler alloy, combined

with superalloy power pre-filled into the brazing seam, the IC10 joints with good quality can be obtained under the brazing

condition of 1225 °C/30 min. With the thickness of brazing seam of 0.2 mm, the average creep rupture life can reach up to

44.56 h at 980 °C/75 MPa. As the brazing gap increases, creep rupture life of the joint gradually decreased. According to the

fracture of the joint after creep rupture test, it can be seen that the brittle phases within the joint was the weak link, and the

crack easily initiated from these phases.

Keywords: IC10 superalloy; Braze; Joints; Microstructure; Mechanical property
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