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ABSTRACT A new welding process of transformation superplastic diffusion bonding with interlayer
(TSBI) is proposed, which is different from conventional transformation superplastic bonding (TSB)
in the following: the TSBI process must be required to placed interlayer (such as amorphous foil)
previously; the maximum temperature of thermal cycles must be higher than the liquidus of the
interlayer and the transformation temperature of the base metal. The experiment of the new TSBI
process is carried out to determine its merits and mechanisms using low carbon steel as base metal
and Ni-base amorphous foil filler metal as interlayer. The process parameters are that the maximum
temperature is 1050 ‘C, the minimum temperature 400 C, the pressure 18 MPa and the number
of temperature cycling 15. The evaluation on joints by using metallography and tensile testing shows
that using TSBI process there is no remained voids at the interface, so the bonded ratio can be
increased greatly and the number of temperature cycling decreased; the joint has high strongth and
is not sensitive to the number of temperature cycling. The microstructure of bonded zone at room
temperature is consisted of fine ferrite and a few Widmanstatten structures.
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Table 1 Experimental methods, parameters and condition

Specimen Welding Omax 9min Number of Pressure

method T C

temperature  MPa

cycling
A TSB 850 357 20 25.3
B TSBI 1050 R.T. 1 9.3
C TSBI 1050 364 15 18.6

Note: fmax—maximum temperature; Omin—minimum
temperature (in a temperature cycle); R.T.—

room temperature
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Fig.1 Morphologies of tensile speciments of transforma-
tion superplastic diffusion bonded joint with inter-
layer (above). showing fracture position to be at
base metal, o,=481 MPa and base metal (below,
o, =461 MPa)
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Fig.2 Microstructure of low carbon steel as base metal
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Fig.3 Microstructure of the specimen A in Table 1 joined
by transformation superplastic bonding (TSB),
showing residual voids on the interface between the
base metal indicated by arrows (p=25.3 MPa, N=20,
Bmax=850 'C, 6yin=357 C)
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Fig.4 Microstructure of the specimen B joined by transfor-

mation superplastic bonding witn interlayer, showing
no residual voids at interface between the base metal
and interlayer indicated by arrows (p=9.3 MPa,
N=1, 6max=1050 C and 6, is at R.T.)
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Fig.5 Microstructure of the specimen C joined by transfor-

mation superplastic bonding with interlayer (TSBI),
showing grains crossing the interface indicated by
arrows (p=18.6 MPa, N=15, 6max=1050 T,
@min=364 C)
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