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The Effect of Welding Parameters on Friction Stir
Butt Welds of Copper Plates

J. Teimournezhad
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ABSTRACT

The main objective of this study is experimental investigation on the effect of welding parameters on friction stir butt
welds of copper plates. The defect-free welds were obtained on 4-mm thick copper plates at a wide range of
rotational and traverse speeds using a special tool that has non-threaded pin. The tensile tests showed the welded
copper joints have high efficiency and some welds gained 90% weld efficiency as compared to the parent copper.
The hardness tests and micro-structural analysis showed that heat-affected zone (HAZ) is formed around the stir
zone. This zone has lowest hardness and all of the transvers tensile test specimens were fractured in this zone.
Furtheremore a novel surface hardness mapping technique was applied in the present work. This experiment showed
that different points on the stir zone have very different hardness values, and weld strength is proportional to the
lowest hardness in weld zone.
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5- Heat Affected Zone (HAZ)

6- Thermo Mechanically Affected Zone (TMAZ)

7- Park

8- Xie

9- Commercial Pure Copper

10- Cam

11- Meran

12- Andersson

13- Electron Beam Welding (EBW)

14- Phosphorous Doped and Oxygen Free Copper (CU-OFP)
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1- Friction Stir Welding (FSW)
2- Thomas

3- Lee and Jung

4- Stirred Zone or Stir Zone (SZ)
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7- Thermal Conductivity
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1- Svensk Karnbranslehantering AB (SKB)
2- Cederqvist and Oberg

3- Plunge Depth of Shoulder

4- Sakthivel and Mukhopadhyay

5- Onion Ring Structure

6- Mishra and Ma
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3- Microhardness
4- ASTM E384: Standard Test Method for Microindention
Hardness of Material, 2005
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1- High Speed Steel (HSS)
2- Sintered Tungstan Carbide or Wolform Carbide (WC)
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2- Ultrasonic Contact Impedance (UCI method)
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1- Instron
2- Crosshead Speed: 1 mm/min
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Colour Legend, Vickers Hardness (HV0.1)- Accuracy of Colour: 10 Vickers
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1-Sound Friction Stir Welds
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