75

Ni7) 2H AT SRR AR FE2ARA AR

H R E"
* A MOBIS(F) 714974

Metallurgical Study of Microconstituents
in Transient Liquid Phase Bonded Joints of Ni Base Superalloy

Dae-Up Kim*
* Research Institute, Hyundai MOBIS Co., Yongin 449-910, Korea

Abstract

The metallurgical study of microconstituents in transient liquid phase bonded joints of Ni-base single
crystal supcralloys, CMSX-2 and CMSX-4 was investigated employing MBF-80 insert metal. TLP
bonding of spccimens was carried out at 1,373—~1,523K for 0~19.6ks in vacuum. Three types of
microconstituents ineedle-like constituent. dot-like constituent and abnormal shape constituent were
formed in the bonded interlayer during TLP bonding operation. All these microconstituents were
identified as boride.Microconstituents contain a large percentage of Cr in the early stage of bonding. As
increasing the holding time, the amount of Cr was decrcased and the amount of W, Co and Re were
increaged. IFrom the analysis results of clectron diffraction pattern by TEM, composition of clements in
microconstituents were turned into MB—M;B,—M:B type with the inereascd in holding time. It can be
explained by the fact that the relative amount of boron in microconstituents was decreased when the
holding time was increased.
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Fig. 1 Temperature profile in bonding
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profiles of analyzed by EPMA
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Table 2 Results of identification of microconstituents
in honded interlayer for CMSX-2 joints

CrWB Tetragonal | 2.0]0.9

5 CrsWB: | MiB | Tetragonal | 3.7(1.1

CrWBs Tetragonal | 2.9 1.1

L CrsW,Bs Tetragonal | 2.40.9

L Cr W .By MSBW Tetragonal 1.1125
CrWh; Orthorhombic | 2.4 | 4.0

Cr;WBs | MB | Orthorhombic | 3.4 | 4.0

Cr,WB, Orthorhombic | 4.0 | 4.0

W.B Telragonal | 2.8 1.8

Dot-like | 1 CrWB | MoB | Telragonal | 3.8 1.7
constituent CreW.Bs Tetragonal | 4.0 1.7
Cr;Bs Totragonal | 3.8 1.6

Cr;Bs2 M:By | Tetragonal | 2.9] 1.1

CriaWa By Tetragonal | 1.5]2.2

o of M : Error(%)
Typ.(\o No.| Bubstance |[MxBy Crystal |57

congtituent system d 8

CrB(@) Orthorhombic 1.57 4.0

Cr,Wh, Orthorhombic| 3.3 [ 3.5

Cr,WB, MB Orthorhombic| 2.8 3.6

Cr.W.Bs Orthorhombic| 3.8 | 3.3

Cr,WB, Orthorhombic) 2.5 3.6

1| CrWBy, Orthorhombic| 1.9 3.9

W:B Tetragonal | 2.9]3.9

Cr:B-2 | M\B |Orthorhombic| 2.8 1.1
Cr,WD, Tetragonal | 3.4 1.9

Needle-like
constituent

L CrigWeBy | M;B; Tetragonal | 3.3|2.0
W,B Tetragonal | 2.6 0.9

2 Cr, WWauBy M;B; Tct]‘ag()nal 4.0 OUJ

WB(S) MB | Tetragonal | 3.1]2.5

W.B Tetragonal | 3.4] 1.2

CrwB Tetragonal | 2.7 1.2

Cr,WB, Tetragonal { 1.012.5

‘ Cr.W.B; | MuB | Tetragonal | 3.2 1.2
(,‘()nstltuent 1 Cr,W.B, Tetragonal | 2.9(1.2
n bonded CrsW,Bs Tetragonal | 3.6 ] 1.2
interlayer Cr,WhB, Tetragonal | 3.911.2
CrsIy Tetragonal [ 2.0 1.2

CI‘;B:FZ Mng
L CrisWy, By
2 CrysWi 0B, M:B,

Tetragonal | 1.8]1.2
Tetragonal | 2.8 3.9

Tetragonal | 2.5 0.4
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Table 3 Results of identification of microconstituents
in bonded interlayer for CMSX-4 joints

£ 1 Error(%)

Typ‘eo No.| Substance |[MxBy Crystal s
constituent system d| ¢
CrB-2 Orthorhombic{ 2.3 [ 1.1

WB MB | Orthorhombic| 3.0 | 3.9

Cr,WB, Orthorhombic| 1.8 | 1.4

Cr.WB, Tetragonal | 1.4,1.2

1 W.Bs MB Tetragonal | 2.8| 0.5

Cr;W.B;, - Tetragonal | 1.8 0.1

CoWR Orthorhombie| 1.0 21

Dot-like CrisWy:B; | MyBs | Tetragonal | 1.2 O 94

-onsti t

constituen CoW:B. | MuBe \Orthorhombic] 0.7 | 1. 5]
Cr,WB, Orthorhombic| 2.3 1.6

CoWB M:B |Orthorhombic| 0.9 1.4

Cr,Wh; Tetragonal | 1.3(1.9

2 CrisWsoBs | MsBs | Tetragonal | 3.210.5

W.By2 | MiBs | Hexagonal | 2.9 1.8

CTB:{ MBz Hexagona] 24 2.5

Cr,Wh, Orthorhombic| 2.9 2.7

CrwB, MD Orthorhombic| 2.8 1 2.2

Cr,Wi3; Orthorhombic| 3.2 1.3

LCTQWB1(; Orthorhombic| 2.6 | 1.2

1 CrwB Tetragonal | 0.4 0.8

CrsW.B; | M:B [ Tetragonal | 1.011.4

Constituent CoWB Orthorhombic| 1.9 1.4
in bonded CryaWszBs | MiBy | Tetragonal | 1.5 1.2
interlayer CrBi |y, |Orthorhombic | 2.1 0.8

WB, Hexagonal | 28114

CrB(@) Orthorhombic| 2.5(0.7

MB
CoWB Orthorhombic | 3.6 | 1.3

9 Cr, sWy.B, Tetragonal | 1.0 1.8
Cr;By MsBs | Tetragonal | 1.6]2.6
Cr:Bs2 - Tetragonal | 3.5]0.8

CoW;.B; M;B: | Orthorhombic| 2.1 | 0.6

2 3 MB¥, M:B:8 ¥ M:B¥<2| 3579 44 4o]
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