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Abstract: T he superalloy GH586 was brazed with BNi82CrSiB and BNi81CrB amorphous foils for dif
ferent holding time. The joint strength was tested. The microstructure and fracture surface were ana
lyzed by SEM and EDS. The results show that, when prolonging the brazing time(60min) , alloy ele
ments distributed more uniformly in the brazed seam and the diffusion area, and the joint strength not
only at room temperature but also at 930 C was increased. Also the joint tensile properties were ir
creased by adjusting chemical compositions of nickel base filler alloys, and the joint strength at 930C
was increased 22. 5% . T he joint fracture occurred at the base metal near the brazed seam, with an irr
tergranular fracture mode. The influence of elements Si and B on the joint microstructures and proper
ties was also discussed.
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Table 1 Chemical compositions of GH 586
[23] GH586 alloy ( mass fraction/ %)
Ni (0 Cr Co W Mo Ti Al

Bal 0.05 19.30 11.20 2.95 8.17 3.28 1.5
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Table 3 Braz t
, 30~ 408m able razing parameters
2 N Brazing Holding Pressure/ Vacuum/
o
temperature / C tim e/ min MPa Pa
1#¥  Liquid temperature+ 50 10 1-5 <1x10-2
2 2% Liguid temperature+ 50 60 -5 < 1x 10-2
Table 2 Chemical compositions and melting
temperature range of filler metals - ..
— 1.4 EBR7Hk
M ass fraction of element/ % elting
No Filler metal temperature
Ni G 8t B Fe . Quanta600 Oxford
A# BNi82CrSiB Bal 7.0 4.5 3.1 3.0 970- 1000
B#*  BNi8ICrB Bal 15.2 - 4 - 10251080
1.3 412 2
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Fig. 1 Microstructures of the joint brazed with A# filler metal under the 1# brazing parameters
(@) without erosion; (b) after erosion; (¢) magnification of fig. 1(b)
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2 2 2
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# #
A B ,
Lt = Lr+ 2L»p (1) , >
St = (Le/Lv) x 100% (2) (), Si B
Sv = (Lv/Lr) x 100% (3) : B ,
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Fig. 2 Microstructures of the joints brazed under the 2# brazing parameters

(a) without erosion( A* filler metal) ; (b) after erosion( A* filler metal) ; ( ¢) magnification of fig. 2(b);

(d) without erosion(B# filler metal); (e) after erosion( B* filler metal) ; (f) magnification of fig. 2(e)
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Table 4 T hickness of the brazed seam and diffusion layer

with different filler metals under brazing parameters

No of Brazing
Filler LF/le SF/% L[)/Um SD/%

parameter
1# A# 66.7 31.1 74. 1 4.5
2# A# 35.0 29.2 42.5 35.4
2# Bt 36.0 23.1 60.0 38.5
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T able 5 Mechanical properties of GH586 ,
. .. #
alloy and its brazed joints 81%, A
Content Filler :()/Ol\r/[nptempe;j:;ue I‘(I)i/g]l\l/[tpem per‘gt;e* ) 22. 5%
a o b a o )
2.3 o gy
GH586 alloy - 1480 24 955 40 Bra At
1# process A 745 - 173 - 3 4
2# process A 1130 7 310 - 3(b) 4(b), (e,
2% process B 1200 11 380 1
- , 27~ 36Hm ,
* Note: M ical ti f GH586 all d
u ote: echanica prouper 1es o alloy were tested at [2] 33“’1‘[1
800°C, the others were at 930°C.
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Tensile fractograph of the joints brazed with A# filler metal under the 1¥ brazing process
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Fig. 4

B# filler metal (d),(e),(f)under the 2

# brazing process
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Tensile fractograph of the joints brazed with A# filler metal (a),(b),(c)and
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6 [13 _ 2
« 077 6 (1) N 60m1n/(1~ 5)MPa
( xx 3. , BNi81CrB
( D xx 1) (
Dxx3)Ni/Cr 2 , 81%,930 C
Ni/ Cr BNi82CrSiB 22. 5%
Ni/ Cr 2
CrNi LI NiCr( a) (2)
, ) B
NiCr , ’ ’
Si
6 Ni/ Cr B, Si, C (3) Ni2Cr ,
Table 6 Ratio of atom Ni/Cr and distribution of
element B, Si, C in test areas (4)
Test area Ratio of atom B Si C
0Al 7.35 - 0o - ’
_ QA2 0.96 - - 0
ig- 1(c) QA3 2.10 - - -
QA4 0.74 - 0
KAL 5.65 _ 0o - L1 [M].
. KA2 1.76 - - 0 - 1993.
ig- 2(c) KA3 2.22 - - [2] [D].
KA4 0.69 - 0 : , 1999,
KBI1 3.82 - 0o - [3] \ , .. GH202
Fig. 2() KB2 1.96 - 0 GH 586 [I1. ,2005, 17(3): 68— 71.
KB3 2.32 - - - [4] , , . BNi82CrSiB GH 586
KB4 0.71 — — 0 1. ,2010, (1):52- 56.
DQAL 2.12 - - 0 [5] . GH586 [D].
Fig. 4( ¢) DQA2 2.54 - - 0 2004
DQA3 1.94 0 - 0 ’ ’
_ DKA1 2. 14 - - 0 [6] [M] ,2008.
Fig. 3(c) DKA3 1.98 0o - 0 [7] . ()M
DKBI 2.05 - - 0 , 2006.
Fig. 5(%) DKB2 1.37 - - 0 [8] . [M]
DKB3 2.00 0o - 0 ,2004.
3(¢) 4(c),(f) - 2010- 06 20; 12016 0727
Si : (1977—),
: 81 20 ( 100095), F mail:
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