[ DOR: 20.1001.1.2251600.1395.35.3.10.4 ]

[ DOI: 10.18869/acadpub.jame.35.3.123 ]

5 oslizul b ol sbow! TLP Jlasl S6lKe Lol 5 g, bsluyp, oY o
IN-738LC 31 5 sw ;5 MBF-20 O, gl Js 58

oA Lo e 5o 3 s nlm o i slie
bl,@sghéij& M" @@!::L@q‘djj‘;ﬁwﬁom‘ }};

OFAFNT/0Y 2 ol asend ls - FAF/)V /YA allie il )

Sl g s 0uih a5 MBF-20 501 g8 51 oolician! b 1,35 gl 56 by & IN-T38LC STy JUail Gy ol 50 — 0SSy
Pl M yhwai| i adBo Fo-Yo slaylo) g ol )5 il a0 1o A1V sbalos jo 20 Jlail uigld .cd )8 51,8 w090 (o)
syt 450 S35 Sy (ASZ) Loseh e olacasl asrli 3 o JuSCid (SiSigy slajlo a5 0l (LS (6 )lis Ly sl oms 1 lis -
doler Jolomo din 50 (o 3 juw (> 30 Mol Ll Jgoui 1 0 S0 e 1) Oligus ) g dwnd S sl 9 09,5 9 S 51 (S
L2055 gy (1S 00y 99 Canlud SRalS g (580 JLail o3 al391 b JLail (639 po 40l 5 Siigy (60318 3l S (50 cogmsy ¥
Yoho am Lod gul3dl b Ul B p bl ol ol Lo dlosmil asglyd aiddo Vo a4 01,5 6lw 45501200 gboo jo 2o Jlail plexil
G35 30 al jo a4 gl gl o 5 Olyd Bio g Lopd dSlozxil yuuls Jol5 b .0,5 Ty gdls Ledpd Slazil dlo o e s ¢ 31,5 lw 4 50

055 oy G383 (b o oS! (JLas!

ety Pl dloded Slazil «dygel g8 AN-T38LC LTy gms TLP Jlasil 1 goudS 45519

Microstructure Evolution and Mechanical Properties of TLP Bonded
Joint of IN-738LC Superalloy using MBF-20 Amorphous Foil

B. Binesh”, A. Jazayeri Gharehbagh and A. R. Foroghi

Materials Research Center, Academic Center for Education, Culture and Research (ACECR), Tehran, Iran

Abstract: In this research, the TLP bonding of IN-738LC superalloy was investigated using MBF-20 amorphous foil
produced by melt spinning process. The bonding process was carried out at 1035-1080°C for 30-60 min under the vacuum
atmosphere. Microstructural investigations showed that the eutectic phases formed in non-isothermal solidified zone (ASZ) are
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consised of secondary phase borieds rich in nickel, chromium and nickel silicides. Nickel silicide fine precipitates are formed
within y solid solution via solid state precipitation during cooling. The centerline eutectic phases decreased with increase of the
bonding time and decrease of amorphous foil thickness. It was found that isothermal solidification was completed when bonding
was done at 1055°C for 30 min. However, the isothermal solidification rate decreased with increasing of the bonding temperature
up to 1080°C. Unexpectedly, isothermal solidification rate decreased by increasing the tempretarure to 1080°C. The shear
strength increased by completing isothermal solidification stage and eliminating brittle secondary phase particles in the centerline

of bonding zone.

Keywords: TLP bonding, IN-738LC superalloy, Amorphous foil, Isothermal solidification, Melt spinning
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1. Transient Liquid Phase Bonding (TLP)
2. Melting Point Depressant (MPD)
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4. Wavelength-Dispersive Spectroscopy (WDS)
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