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Abstract: Diffusion bonding is the key manufacturing process for the micro-channel type heat exchangers. In this study,
austenitic alloys such as Alloy 800HT, Alloy 690, and Alloy 600, were diffusion bonded at various temperatures and the
tensile properties were measured up to 650 °C. Tensile ductility of diffusion bonded Alloy 800HT was significantly
lower than that of base metal at all test temperatures. While, for Alloy 690 and Alloy 600, tensile ductility of diffusion
bonded specimens was comparable to that of base metals up to 500 °C, above which the ductility became lower. The
poor ductility of diffusion bonded specimen could have caused by the incomplete grain boundary migration and
precipitates along the bond-line. Application of post-bond heat treatment (PBHT) improved the ductility close to that of
base metals up to 550 °C. Changes in tensile properties were discussed in view of the microstructure in the diffusion-
bonded area.
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Table 1 Chemical composition of the test materials (in wt.%)

Materials Fe Cr Ni C Ti Mo Mn Al Si Cu Others
Alloy 800HT Bal. 21.0 | 33.6 .06 .55 .20 93 A48 A48 .10 .003B, .05Co
Alloy 600 9.33 16.1 Bal. .077 .20 - .30 .16 .30 .02 .04Co
Alloy 690 834 | 283 Bal. 0.02 .26 - .18 .30 24 .01 .002B, <.0INb
Table 2 Diffusion bonding condition
Alloy Temperature (°C) Pressure (MPa) Duration time PBHT
1120 -
Alloy 800HT 1150 10 -
1180 1100 °C/20 h
1010 Hold (10 min) + -
Alloy 690 1040 Pressure (60 min) _
1070 1010 °C/20 h
1010 -
Alloy 600
1040 1010 °C/20 h
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Fig. 1 Tensile properties of diffusion-bonded Alloy 800HT
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Fig. 2 Tensile properties of diffusion-bonded Alloy 690
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Fig. 3 Tensile properties of diffusion-bonded Alloy 600
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Fig. 5 SEM and EBSD image of grain boundary orientation along the bond-line of diffusion bonded Alloy 690
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