YO-AY L o0 (BY (gly o3led) Vet Ol — 33 05ked — w8335l dlu 03190 cwkign 53 p 8 ST 3

g0 (cwikigo 38 (g8 ST

ma.iaumayjlesi.ac.ir

lino o IS sl ST g TLP Jlail I35 50 pyigi! slozmil JuoSi g jlisluj s JUail o il

Nimonic 75 ¢ IN738LC

T ERVERAP PRV JVETMIRVE TSR G RN I {EPE IO

Sl egsS dige =0, 3lge (qudigs &S 58 (5lasl (i pe 55 )5lle 5 Slge (cwdige (5250 )

Ol S die - olge cwdigee 85 18 2lep Slahad (g5l cwdige yow (65,50l 5 Slge cwdigee 0l el I8 -Y

Ol o5 (65l g olge  swaige 0aSitils wilidss ¢ pgle amly ¢ oDl ol 5T olfiils coliwsl ¥
Khakian_meysam@yahoo.com s

oduS Wlio sl

ol ol b s NI-Cr-B (g5l Lauls ¥ 51 oslizal L VO &S5 pmb 5 VA JisSal S a0l ST e Jlasl
Calizes a0l 5 VAPC 5110:°C 11 Y+°C (V2 A+°C labes 45 (TLP) 1,08 gl b 1T 5 Lbw s MBF-80

VWRA/ Y)Y sedl
VWAA OO 15y

D3l sy50 5)5 5SS s CSEM) oy 55 S G Sy Sn 51 oslinal L sl jlestl ) s plonil :o5ly auls

gy ST G o a6 ot Sl s (Lt ol ST ladles 53 o7 sl O (ks (sla gy 28 5 5 V0 sl Sl s

, ) o VYA LisS

Gl JolS sba l:;“L@;')erl | Toba b sles 5o Jlasl Obj (ol 3l L 5 wab oo Jlasl (6557 0 o s TLPJA?S“
S 35 odalie 5 b oslizal 05 358 SVslae 1 p g snl sl JaSS sl p3Y Olo) gty 5 sliten s o0 L

SeEe )

23033525 o2 gl 5 p 5l sleail oSS (6l 0dkd (gt Do) o g 35 eyl slosel

Effect of bonding time on microstructure and completion of isotherm solidification during TLP bonding of dissimilar
nickel base superalloys IN738LC and Nimonic 75

Meysam Khakian Ghomi*!, Mohammad Saeid Shahriari?, Saeid Nategh®

1- Ph.D. Materials science and engineering, Manager of repair of airospace department of Mavadkaran Engineering Co., Mapna,

Karaj, Iran.

2- M.S. Materials science and engineering, Manager of repair and refurbishment department of Mavadkaran Engineering Co.,

Mapna, Karaj, Iran.

3- Ph.D. Department of Materials Engineering, Science and Research Branch, Islamic Azad University, Tehran, Iran.

* Khakian_meysam@yahoo.com

Article Information

Abstract

Original Research Paper
Doi:
10.30495/apme.2021.510140.1047

Keywords:

Inconel 738 and Nimonic 75
Nickel Base Superalloys
Transient Liquid Phase Bonding
Microstructure

Isotherm Solidification

Joining of Inconel 738 and Nimonic 75 nickel base superalloys using Ni-Cr-B-
containing interlayer, MBF-80, performed by transient liquid phase process (TLP) at
1080, 1120, 1150 and 1180°C and different times. Bonding microstructure was studied
using a scanning electron microscope (SEM) and a light microscope. Microstructural
studies showed that in short bonding time, the microstructure consists of continuous
eutectic intermetallic phases in the center line of the joint and with increasing bonding
time at constant temperature, eutectic intermetallic phases gradually decrease from the
bonding and finally completely disappear. In order to predict the time required to
isotherm solidification completion, Fick’s diffusion equations were used and it was
observed that there is a good agreement between the predicted time of isotherm
solidification completion and experimental results.
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029 0.55
MBF-80 14.89 - -

Mo Ta Nb Fe C B Ni
- - 478 0.10 - Bal.
- - - - 3.72 Bal.

2. Diffusion Affected Zone - Nimonic 75 Side
(DAZ- Nimonic Side)

3. Isothermally Solidified Zone - Nimonic 75
Side (1SZ- Nimonic Side)

4. Athermally Solidified Zone (ASZ)
5. Secondary phases
6. Isothermally Solidified Zone - Inconel 738

Side (ISZ- Inconel Side)

7. Diffusion Affected Zone - Inconel 738 Side
(DAZ- Inconel Side)

8. Base metal - Inconel side
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