gz Egold

21

ALE ] J&E 3 Ni 2 Ni7l
ZUEEF TLPAYY 753

Trend on Research TLP Bonding of Ni and Ni Base Superalloy
for High Temperature Heat Exchanger

Chung-Yun Kang*-¥

*Dept. of Material Science and Engineering, Pusan National University

tCorresponding author : kangcy@pusan.ac.kr

LA A

HolW g transient liquid phase(TLP) bonding)
3o HolAaEib e (transient liquid phase(TLP)
diffusion bonding)& 112 ZHAE AMESA] &,
Ni7l ZUEEa9 3 Byo|fJozHE fs At
o] A% T Hyo|y AR HIAHE ZAA 8t

le]

o AYF&e] ¥ Fo 53] 4 Askdr(Ni7]
A

HUEE A5 B, PSS BA For i),
3 2ol e da(Ni7
[¢)

@ 2h9RR A5E 2
F29 Cr, AL T 58 94 JUFE W2 Fu
AA §H AdNze FPIE 29 A webd
2t

)

o

fu

= Ae

et & gAY BAR g
dEsE We At Paxdo] iy
2, J2TodA FAGEQ A a3 FEE
A7) Hstd, 4 FFLEoA FAghe Bx
o2XE St WA} o3t S WhHe W7
of o3t Hgo] gqe} xfo]E F7] HsiA dnbro=m
'=.2.231(isothermal  solidification)? gta  §-2t}.
ARzl FH38] FAIEA, dido] mpdd] ¢ds] AL
PRItk o] o] wjio| Aol dHE & Mol
A olgtn Bt 52 ndy o|Fol| 1
A Mol 2=Ae BA Akl vHeT] flske,
743} A2l (homogenizing treatment)”} AA]dc},
nebA] S2ea g ddsHE 3 AAA H
A, JAPTE ZA9t Ao R Ao sdd AHE
ol AW 2 HIFM nzH BFINE

ok 4 gl Hrt

(

Journal of KWJS Vol.30 No.6(2012) pp507-512
http://dx.doi.org/10.5781/KWJS.2012.30.6.507

Folfrz, Hold g Beloly WY

1 oox |

=
A FFezZAE Niol B, P, Si 59 §8A45194S
A

=

HH Nidll 4% H7ksks Al 9&l oF 300TCe] &

S A 7 g, o]} e oA 71 BA

ARlFEe] 240 AlFH 1 e Nivl A5 (okE

92 §5)S Table 19 Yepdth <3714 Cr, Mo,

Co, W 53 2 F294E 59 §88 <
1.

AZIARE, e 743 abst Ade I,

O o & o

[<]
e Fesith AEdel 7



22

o

ox,

Ho

Table 1 Amorphous insert metal of Ni base

Chemical composition (wt.%) Solidus Liquidus
Alloy o o
Ni Cr Fe Co Si B p Oth. () (©)
MBF-10 Bal. 14.0 45 - 45 3.2 - - 970 1040
MBF-15 Bal. 13.0 4.2 - 45 2.8 - - 965 1103
MBF-17 Bal. 11.3 4.0 - 1.5 2.2 - W 8 1010 1160
MBF-20 Bal. 7.0 3.0 - 45 3.2 - - 969 1024
MBF-30 Bal. - - - 45 3.2 - - 984 1054
MBF-35 Bal. 5 - - 7.3 2.16 - - 973 986
MBF-50 Bal. 19.0 - - 7.3 1.5 - - 1052 1144
MBF-60 Bal. - - - - - 11.0 - 883 921
MBF-65 Bal. 14.0 - - - - - - 890 890
MBF-75 Bal. 10 5.5 23.0 - 3.5 10.0 Mo 7 1057 1165
MBF-80 Bal. 15.2 - - - 4.0 - - 1048 1091
MBF-90 Bal. - - 20.0 4.0 2.7 - - 980 1110
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Fig. 3 Two possible solutions to problem of limited
solid solubility melting point depressants,
namely use of composite interlayers (top)
and thin interlayers (bottom)
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Fig. 4 Schematic illustration of transient liquid phase bonding process
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Fig. 6 Typical microstructures of brazement made with nickel-based brazing foil at 1423 K for various
times: (a) 10 min, (b) 30 min, (¢) 60 min, and (d) 120 min
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Fig. 8 SEM secondary electron micrograph of 80 um
gap size joint prepared at 1080Cor 4 h in
IN738, (b) SEM secondary electron micro-
graph of the specimen in (a) Showing
extensive precipitation of Cr-B-rich particles
in the base metal
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Fig. 9 OM (a) and SEM (b) micrograph. Micro-
structure (c), (d) at regions denoted as
A, Bin (b) respectively. (Brazing condition :
1070C-1600s)

Fig. 7 The effect of holding time on microstructure, 25.4 im interlayer. (a) 5 min holding time, (b) 2 h and

(¢) 10 h
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Table 2 Chemical compositions at regions denoted
as 1~51in (b), (¢) of Fig. 9

Element composition (at.%)
Phases
Ni Si B
1 73.17 0.02 26.81 Ni3B
2 92.17 7.81 0.02 Proeutectic Ni
3 91.48 8.35 0.17 Proeutectic Ni
4 72.34 1.24 26.42 NisB
5 92.21 7.75 0.04 Proeutectic Ni
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