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2. Objectives

1. Problem Statement
 As

a solid-state process, friction welding avoids solidification and segregation
problems which are typically associated with fusion welding of dissimilar metals. [1]
 It is essential to identify microstructure-property relationships to compare friction
and fusion welding.

3. Experimental Methods

4. Results

Friction welds:
• 304L stainless steel and 1018 steel bars of
25 mm diameter & 100 mm length.
• Equipment: MTI 120 Inertia Welder
 Fusion weld:
• Multi-pass bead-on-plate flux cored arc
weld to deposit 309L on 25 mm thick 1018
steel plate (welded on end grain for
comparison with friction weld).
• Equipment: Miller Axcess 450 in DCEN,
heat input of 1.3 kJ/mm for high deposition.
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Compare properties of welds made by friction and fusion
processes with the down-selected parameters.
 Evaluate the heat affected zone (HAZ) microstructure and
its impact on mechanical properties.
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Digital image correlation (DIC) method was
used to monitor strain during tensile testing.
 Hardness mapping was performed using a
Struers Durascan Automatic Tester.
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Friction welds had a narrower HAZ in the
1018 than the fusion weld as observed in the
hardness map.
 Friction welds had fine Widmanstatten ferrite
and 2nd phase in the 1018 steel near the bond
line.
 Fusion welds had fine equiaxed ferrite and
2nd phase near the bond line due to the multipass process.
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6. Conclusions
Friction welds had higher tensile strength
than fusion welds.
 Tensile fracture occurred in the soft HAZ of
the 1018 for both dissimilar welds.
 The fusion weld resulted in a de-carburized
zone in the 1018, not found in friction welds.
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5. Discussion

Microhardness
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 Work-hardening in 304L near interface
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For all dissimilar welds, necking and
final fracture was in the 1018 steel.
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