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Microstructure and mechanical properties of vacuum brazing joint
between Niz;Al-based alloy IC6 and wrought superalloys GH3030
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(1. School of Materials Science and Engineering, Beihang University, Beijing 100191, China;
2. Beijing Institute of Aeronautical Materials, Beijing 100095, China)

Abstract: Two Ni-based filler metals BITP24 and GHL-6-2 used to produce Ni-based superalloys blades and vanes were
used on vacuum barzing between alloy IC6 and wrought superalloys GH3030. The microstructures of bonding seam and
base metal nearby were observed, and endurance life at 900 ‘C was tested. The results show that BIIP24 has no
significant effect on the microstructure of the base metal near the bonding seam. Due to a high borocic content in
GHL-6-2, much acerose borides bring a bad effect on the properties of the joint precipitate in the base metal next to the
bonding seam. The 900 ‘C, 22 MPa stress rupture life of joint using GHL-6-2 is 73 h while that of the joint using BI1P24
is 361 h. The joint using BITP24 finally breaks in the base metal GH3030. This indicates that the endurance of the joint is
better than that of the base metal GH3030.
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Table 1 Chemical compositions of filler metals used in

experiments (mass fraction, %)

Ni w Co Mo Al Cr

Bal 8595 8.5-95 1.6-20 4.0-5.0 6.0-7.0
Ti Si Nb B C

0.3-0.9 2.5-3.0 10.0-11.0 0.25-0.35 0.10-0.15

%2 GHL-6-2 £FRHIL =y
Table 2 Chemical compositions of GHL-6-2 filler (mass

fraction, %)

Ni Al Cr Si B C Fe

Bal. <03 9.0-10.0 6.5-7.0 1.8-22 <0.1 6.5-7.0
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Fig.1 Back scattered electron (BSE) image of vacuum brazed
joint between IC6 and GH3030 with BITP24 filler

Table 3 EDS analysis results of phases component in bonding seam shown in Fig.1

Mole fraction/%
Zone
Al Si Ti Cr Co Ni Nb Mo w
A 3.96 0.80 0.38 8.56 8.10 72.98 1.73 1.35 2.14
B - - 0.73 27.33 3.41 13.12 14.53 23.56 17.32
C 0.47 16.86 0.69 1.43 4.72 57.29 15.94 1.83 0.76
D 0.79 8.59 - 10.09 5.16 34.17 11.88 12.09 17.23
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Fig.2 EDS elements line distribution of joint between IC6
and GH3030 with BITP24 filler

Table 4 EDS analysis results of phases component in bonding seam shown in Fig.3(b)

Mole fraction/%
Phase

Al Si Cr Fe Co Ni Nb Mo W
A 0.98 6.41 7.32 5.15 - 79.61 - 0.53 -
B 1.92 10.91 3.41 3.80 - 79.76 - - -
C - - 4.49 4.20 - 90.89 - - -
D - - 86.67 1.39 0.36 2.85 0.42 8.03 0.13
E - - 63.21 3.54 - 15.33 1.08 16.81 -
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Fig.3 BSE images of vacuum brazed joint between IC6 and
GH3030 with GHL-6-2: (a) Whole zone; (b) Magnified image
of Fig.3(a)
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Fig.4 EDS eclements line distribution of joint between IC6
and GH3030 with GHL-6-2 filler

REEM 2, 1C6 41 R SR AT X AT 4% 420
AR . AR GH3030 VA SLANBR bR UE R AL FRRAR A5 1
FEAN S—# ik, ER 900 CF 50 h FFAF i
XFV IR ) 22 MPa AE R RER N Iy . FEAGRE S5 R
X5 0%1, {5900 ‘C. 22 MPa 4ff T, BIIP24 4747
eI RE AR L2800 =T GH3030 BERFIF, BAE T
24T GH3030 BE# |, ¢ A 511~ 361 hs 1] GHL-6-2
FTIRESKWT TATEEAL, HESkFFA A ar A 73 he fEEH]
GHL-6-2 4T /58H) GH3030/IC6E #3kikkE, fEmif ke
SR I T G A U AT 4% UL ) NisB-NisSi S5



21 % 8

EEM, %5 Ni;Al HE4 1C6 528K A4 GH3030 7] BLAS T 18k AL 2R 5 ) 241k R 1891

= .}\\ " { *{, T ‘_.-(..-
5 HAREPEHN T EEX B I ROW A 2T 30

9 {

GH3030

Fig.5 BES image of base metal next to bonding seam with different filler metals: (a), (b)BIIP24; (c), (d) GHL-6-2

F5 #3900 C. 22 MPa b A MRS Bt

Table 5 Stress rupture properties data of joint under 900 ‘C and 22 MPa

Specimen Filler metal Temperature/ ‘C Stress/MPa t/h Fracture location
IC6E/GH3030 BITP24 900 22 >361.00 GH3030
IC6E/GH3030 GHL-6-2 900 22 73.083 Seam

i Y REWT 2L, TCOE — T4 FEAA RN 1T 44 X REM 41218
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