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A Study on Developement of Insert Metal for Liquid Phase Diffusion Bonding
of Fe Base Heat Resistance Alloy
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Abstract

The change of microstructure in the bonded interlayer and tensile properties of joints were studied
for liquid phase diffusion bonding using STS—310 and Incoloy —825 as base metal and base metal +B
alloy as insert metal. Main experimental results obtained in this study are as follows.

D The optimum amount of B addition into the insert metal was, found to be about 4mass%.

2) When isothermal solidification was completed, the microstructure in the bonded interlayer was
the same with that of the base metal because of the grain boundary migration in the bonded interlayer.

3) All of the tensile specimen fractured at base metal and joints bonded at optimum condition
exhibited tensile properties in excess of base metal requirements.

4) It was determined that fine car-borides and borides such as M..(CB)., Cr.B, and CrB in STS
—310S and TiB in Incoloy—825 exist at the grain boundary around bonded interlayer. These pre-
cipitates almost disappeared after homogenizing treatment at 1373K for 86.4ks.
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Fig. 1 Configuration of specimen for tensile test

Table 1. Chemical composition of base metal and amorphous B powder(mass%)

Materials Fe Ni Cr C Si Mn Ti Al Cu others

STS 3108 Bal. 19.97 24.89 0.04 1.39 146 - — —

Incoloy 825 Bal. 3197 20.55 0.074 0.35 1.55 0.46 0.36 0.34 0.013
B powder B: 9551, H,0: 0.76, Mg : 0.63, ~BH, : 0.11
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Fig. 2 The effect of B content on melting point
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Photo. 1 SEM microstructures of STS—310S bonded at 1523K
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(c) 2.16ks

(d) 6.0ks

Photo. 2 SEM microstructures of Incoloy— 825 bonded at 1483K
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Table 2. Tensile properties of STS—3108 joints.

Bonding YS TS E RA
condition | No | (mPa) | (MPa) | () | ()

1 216 607 >4 72

1523K 2 215 580 50 68
X 8.64ks 3 214 580 52 70
Av. 215 589 52 70

1 195 417 41 82

1553K 2 203 483 45 84
X 6.0ks 3 202 485 53 83
Av. 200 462 46 83

BMR* 2007 15207 1307 ]507

BMR* ; Base metal requirements(from JISG4303)
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Fig. 3 The effect of holding time on eutectic width of bonded interlayer
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Table 3. Tensile properties of Incoloy—825 joints.

YS TS E RA

No. | (vpa) | (MP) | (®) | (®
1 230 594 45 63

2 232 602 49 65

3 235 599 45 67

Av. 232 595 46 65
BMR 220 1 580 1 401 50 1

BMR : Base metal requirements

(fom Nisshin Steel Co. Ltd)
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{a) STS 310S, 1523K X 8.64ks (b) Incoloy 825, 1523K X6.0ks
Photo. 3 Optical microstructures of joints after isothermal solidification

a STS 3108 p Incoloy 8 25

Photo. 4 SEM microstructure of precipitate at grainboundary of bonded interlayer and the result
of their line analysis by EPMA
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