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Abstract

In this research, TLP bonding was used for dissimilar joints of IN-738/FSX-414 system using MBF-80 interlayer
with the thickness of 50pm. TLP bonding was carried out at optimum condition (11500C/5min) in a vaccuum fur-
nace. Then, in order to refine the microstructure and increase the mechanical properties of the joints, homogeniza-
tion treatment was carried out at 1175, 1200 and 12250C for 1, 3 and 6 h. Optical microscope and scanning elec-
tron microscope (SEM) were used for microstructural studies and phase analysis was done using SEM/WDS analysis.
Microstructural studies showed that homogenization at 11750C/6h had no effect on removing the diffusion affected
zone (DAZ) phases, but considerable reduction of these phases has occurred at 12000C/1h. Homogenization at
12250C for 1h caused formation of grain boundaries and secondary eutectic phases at the joint as well as coarsen-
ing of precipitates at the joint and base metal. Profile of alloying elements concentration across the joint showed
that precipitation and coarsening of at the base metal and diffusion of alloying elements were the controlling fac-
tors of homogenization. Considerable reduction in the slope of alloying elements concentration profile at 12000C
was due to the rapid diffusion through the grain boundaries of the joint. Therefore, the optimum microstructural
features were seen at 12250C/1h homogenization condition.

Keywords: Transient liquid phase (TLP) bonding; Homogenization; Dissimilar joint; FSX-414 superalloy; IN-738
superalloy
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1. Transient liquid phase(TLP)

2. Diffusion affected zone(DAZ)

3. METGLAS® MBF-80 Nickel-Based Brazing Foil(MBF-80)
4. Murakami

5. Kalling's

6. Wavelength-Dispersive X-Ray Spectroscopy(WDS)

7. Athermal solidifieded zone(ASZ)

8. Isothermal solidified zone(DAZ)

5 eat 418 SWDS 5uUT Lulwal s i 8l o a5 S 5 sl s
S SLS 5 S wu 8 ed e ASZ dilaie o 35 50 slals
W01 sy ilaie Gl oSS wlhes 5 pssS s

2085 (ol (Raa ce L ¥ 5 Gy 9 VIVO slon Hu-Y
$9S 5 o—do 55 5 Jlail wals 5o 53 s3I ualic suse
el 438 S oy gee DAZ aalb (6308 0 oS 5 fut

VO Y lncfan ole) Gial33 Lo VVO gl as oY
O Ja 55 5 by ST o wly LIS ol s S5 il
G S oo 398 3 5o bl ¥ o 3UT sl 3o

Caeal

slos 5o ol Saa b —¢
ol San 0y oo Lo S s S S Jlall ba jo waa gais

Gl el ) o)y ey VY-

elic 358 5 4ty Jladl aali LEALL S, 5 emd o LS5
ol 438 K o) s Jlasl aals 4wl 58 51 3UT

Yo )i oley Gimlyd LAY slon Lo g3l Ran ju-0

Bla JolS b Ly ;8 DAZ o 8 5a g0 (SOSS 50 50 el

IWAR jyly/ 3@ (g5)9)lio |Lwaiga

]
<



1AW jyly/ @i 57 9Jlin jw2igo

b
<

6- Jalilvand, V., Omidvar, H., Shakeri, H. R., Rahimipour, M. R.
(2013). Influence of bonding variables on transient liquid phase
bonding behavior of nickel based superalloy IN-738LC, Materials
and Design, 52, 36-46.

7- Pouranvari, M., Ekrami, A., Kokabi, A. H. (2008). Microstruc-
ture—properties relationship of TLP-bonded GTD-111 nickel-base
superalloy. Materials Science and Engineering: A, 490, 229-234.

8- Pouranvari,. M., Ekrami, A., Kokabi ,A. H. (2008). Microstruc-
ture development during transient liquid phase bonding of GTD-
111 nickel-based superalloy. Journal of Alloys and Compounds,
461, 641-647.

9- Pouranvari, M., Ekrami, A., Kokabi, A. H. (2009). Effect of
bonding temperature on microstructure development during TLP
bonding of a nickel base superalloy. Journal of Alloys and Com-
pounds, 469, 270-275.

10- Steven, R. A., Flewitt, P. E. J. (1978). Microstructural changes
which occur during isochronal heat treatment of the nickel-base su-
peralloy IN-738. Journal of Material Science, 13.2, 367-376.

&> g @lw
1- Bakhtiari, R., Ekrami, A. (2012). Transient liquid phase bond-
ing of FSX-414 superalloy at the standard heat treatment condition.
Materials Characterization A, 66, 38-45.
2- Bakhtiari, R., Ekrami, A. (2012). The effect of gap size on the mi-
crostructure and mechanical properties of the transient liquid phase
bonded FSX-414 superalloy. Materials and Design, 4, 130-137.
3- Bakhtiari, R., Ekrami, A., Khan, T.I. (2012). The effect of TLP
bonding temperature on microstructural and mechanical property
of joints made using FSX-414 superalloy. Materials Science and
Engineering: A, 456, 291-300.
4- Ghoneim, A., Ojo, O. A. (2011). Microstructure and mechanical
response of transient liquid phase joint in Haynes 282 superalloy.
Material characterization, 62, 1-7.
5- Jalilvand, V., Omidvar, H., Shakeri, H. R., Rahimipour, M. R.
(2013). Microstructural evolution during transient liquid phase
bonding of Inconel 738LC using AMS 4777 filler alloy. Material
characterization, 75, 20-28.



