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Bonding of stainless steel at low temperatur:

Tokyo Institute of Technology Yuki Ki

Stainless steel is bonded using an iron insert piece at 900°C.

thickness (100, 200um). As a result of uniaxial tensile test, str

ek s, FEOMh, FH K

es and pressures with iron insert piece.

tamura, Yuko Aono, Atsushi Hirata

Insert pieces are varied in terms of purity (2N, 4N) and
ength of bonding piece reaches 90% of raw stainless steel.

Besides, at any bonding pressure, strength of bonding piece with 2N insert piece is higher. Elemental analysis and

metallographic observation show that grain size of 2N insert
results on high diffusion rate on bonding interface between 2N

piece is smaller than that of 4N insert piece, therefore it
insert piece and stainless steel. Finally, using the proposed

bonding method, bonding of surface with 1mm square groove is performed. Observation of bonding area indicates that

high purity iron insert piece enables stainless steel to bond with

high accuracy at low temperatures and pressures.

Keywords: stainless steel, diffusion bonding, insert piece, iron.
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Fig.1 Schematic of bonding apparatus

Table 1 Bonding conditions

Bonding temperature (‘C) 900
Bonding time (min) 30
Bonding pressure (MPa) 10, 20, 40MPa
Atmosphere Air, 100Pa
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Fig.2 Relation between tensile strength and thickness,
purity of insert piece.
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Fig.3 Relation between tensile strength and bonding pressure.
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Fig.4 Elemental mapping of bonding area

Fig.5v Photomicrograph of bonding area (Fe-SUS304)
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