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A study on the friction weldability of inconel alloy -
stainless steel
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3 Abstract }

In this study, the friction weldability and properties of incone] alloy{IN738LC) to stainless steel(STS304) was investigat-
ed. Upset length increased according to increment of friction pressure and time. The tensile strength of the friction weld-
ing reached 83% of the STS304 base metal strength under the conditions of 8sec friction time, S0MPa friction pressure
and 150MPa upset pressure. From the result of fracture surface analysis, IN738LC section can be joined with STS 304
materials in shape of a convex lens, Also, the temperature of welded interface was measured with k-type thermocouple.
Finally the plastic flow confirmed at the welded interface STS304 by micro test.
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Table 1 Chemical compositions of materials (wt.%)

Materials | Ni Cr | Co W i Mol Ti

IN738LC | Bal 16 | 85 | 26 17| 34
Materials | Al Cb C B Ta zr
INT38LC [ 34 [ 09 | 011 | 001 | 17 | 0.05

Materials| C | Cr [ Ni [Mn| P | S | Si |Fe | Al

STS304 |0.08118.1( 9.1 | 2.1 {0.04{0.03{ 0.9 |Bal.| -

Table 2 Mechanical properties of materials

Tensile Yield Vickers
Materials strength strength hardness
o, (MPa) | o, (MPa) (Hv)
IN738LC 1,060 918 -
STS304 650 360 224
o D= = ®,
CHifl- Tk
1 =] = //
® * 7z
fHiA e
L[| 1

Deluch @brake @rotation chuck @fixed chuck Gpiston
®hydraulic cylinder (Ddrive belt @specimen
{@reciprocal table {Delectric motor

{iDhydraufic system

Fig. 1 Schematic diagram of conventional brake type
friction welding machine
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Fig. 2 Schematic of the tensile test specimen
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Table 3 Friction welding conditions

TItems Conditions Items Conditions
Friction Upset
pressure 30, 50, 60 pressure 150
P (MPa) P,(MPa)
Friction Unpset time
time t (sec) 212 L(sec) 3
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Fig, 3 Relationship between the total upset length of
friction time and pressure
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Fig. 4 Temperature distributions of axial direction
in the $T5304(3mm, 6mm ,12mm}
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Fig. 5 Tensile strength of IN738LC-STS304 welded interface
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Photo 1 Fracture surface of IN738LC -STS304 welded
specimens
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Photo 2 Microstructure of tensile fracture surface
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Photo 3 Micrestructure of IN738LC-STS304 welded interface
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