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ABSTRACT

The friction stir welding [FSW] was invented by The Welding Institute of England. For
welding material were difficult to fusion welding such as aluminum. Currently, there is research and
application for many aluminum alloys but there is no research a friction stir welding with aluminum
alloy 6063 and 7075 cause interest to do research.

The tool in the experiments was designed to be M 6 right screw cylinder stirrer. The tools
rotated clockwise tools were tilted tool at 0, 2 and 4 degree. The rotation speeds of the tools were
1000, 1600 and 2000 rpm. The welding speeds were 50, 100, 160 and 200 mm/min. The welded
examined. The joint defect, joint tensile strength, microstructure and the hardness of welded area
were investigated.

The summarized results are as follows. The variation of welding parameter such as the
rotating speed, the welding speed affected to completion of the welding surface. The onion ring
structure that was observed in the similar aluminum joint could not be observed in this AA 6063 and
AA 7075 sound joint. The optimum condition that indicated the tensile strength of 110 N/mm” was
tools tilt angle of 40, rotating speed of 1000 rpm and welding speed of 100 mm/min. The highest
hardness of the weld of 185 HV could be found when the joint was produced by rotation of 1600

rpm welding speed of 100 mm/min and tools tilt angle of 2.

Keywords: Welding, Friction Stir Welding, Aluminum, Aluminum Alloy 6063, Aluminum Alloy

7075, Tensile Strength, Hardness Test.
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A ' < A A A < A A ' =
A1TNNN N.21 ANATDUAITNLUY LATDINDLDYN 0 BIAT ATNLITITOULATOIND 1000 IDUADUIN

AA6063 AAT075
feed
6.0 55 5.0 4.5 4.0 35 3.0 25 2.0 1.5 1.0 0.5 0.0 0.5 1.0 1.5 2.0 2.5 3.0 35 4.0 4.5 5.0 55 6.0
50 61.3 62.5 61.0 61.8 54.0 143.8 127.3 137.2 123.0 136.0 161.0 163.2 149.7 136.6 146.5 159.8 148.8 126.0 120.2 135.1 147.9 138.2 133.0 132.5 126.1
100 60.4 61.5 63.4 65.8 71.5 152.8 162.6 154.6 142.0 142.7 141.0 144.9 132.7 129.6 156.5 160.1 150.6 169.0 148.4 156.3 156.4 156.3 150.0 164.1 149.1
160 58.8 62.1 583 63.1 60.7 57.3 61.4 62.7 63.4 63.1 188.0 181.4 184.8 182.5 183.5 174.9 183.4 181.0 180.2 184.0 175.5 167.2 156.0 148.6 152.5
200 555 56.3 62.1 63.9 64.6 529 157.3 151.9 158.0 169.7 163.0 150.0 144.6 1353 136.5 133.1 141.4 144.0 149.8 145.7 149.3 144.1 136.0 131.4 134.1
A 1 < A A A < A A ' =
A1TNN N.22 AMNATDUAITNLUY LATDINDLDYN 0 BIAT ANETITOUIATOIND 1600 IDUADUIN
AA6063 AA7075
feed
6.0 55 5.0 4.5 4.0 35 3.0 2.5 2.0 1.5 1.0 0.5 0.0 0.5 1.0 1.5 2.0 2.5 3.0 35 4.0 4.5 5.0 55 6.0
50 559 58.1 57.7 555 64.4 161.0 159.4 140.7 149.0 158.8 137.0 149.6 151.9 166.5 148.4 1523 147.4 157.0 122.0 175.5 159.5 165.3 163.0 159.1 153.3
100 56.7 60.8 59.7 62.0 589 60.3 59.3 62.4 168.0 165.2 155.0 162.0 148.6 150.5 162.0 151.6 142.8 125.0 161.9 157.7 147.5 164.3 180.0 159.6 144.4
160 62.3 61.8 62.5 65.1 65.2 140.2 156.3 128.2 58.0 161.0 161.0 154.1 152.4 108.4 101.0 179.6 122.5 164.0 137.6 154.9 159.6 169.5 155.0 142.2 144.7
200 70.0 69.1 68.4 63.2 67.8 58.4 183.0 169.9 146.0 174.0 149.0 171.7 170.0 139.1 97.4 106.1 133.7 157.0 169.4 201.5 131.5 127.2 134.0 124.5 121.7
' ' '
! ' < A A A < A A 1 ~
AT NN N.23 AMNATDUAITNULUY LATDINDLDYN 0 BIAT ATNLIITOULATOIND 2000 FBUADUIN
AA6063 AA7075
feed
6.0 55 5.0 4.5 4.0 35 3.0 2.5 2.0 1.5 1.0 0.5 0.0 0.5 1.0 1.5 2.0 2.5 3.0 35 4.0 4.5 5.0 55 6.0
50 63.2 60.8 66.5 62.9 67.6 68.4 67.5 156.2 150.0 157.8 136.0 128.4 125.4 129.2 123.4 123.5 119.1 116.0 123.1 126.9 132.9 122.9 121.0 136.1 116.4
100 65.6 66.1 60.6 60.1 62.7 63.1 65.6 67.8 63.4 67.9 71.7 86.2 139.8 141.7 143.5 122.5 137.9 121.0 87.3 138.0 140.2 140.8 134.0 132.8 127.9
160 63.4 66.8 62.3 63.8 64.8 60.8 60.6 63.7 68.6 71.0 922 157.2 1553 68.4 154.2 64.5 78.1 91.3 143.2 1339 122.9 128.1 113.0 120.1 115.7
200 63.4 61.4 62.2 59.2 62.5 62.8 62.3 67.9 163.0 164.5 178.0 57.1 68.8 59.9 64.7 141.4 143.0 129.0 109.9 144.3 138.8 121.0 125.0 123.8 114.1
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AT NN N.24 AMNATDUAITULUUN LATDINUDLD N 2 DIFAT AULTITOULATOIUD 1000 IDUNDUIN

AA6063 AA7075
feed
6.0 55 5.0 4.5 4.0 35 3.0 2.5 2.0 1.5 1.0 0.5 0.0 0.5 1.0 1.5 2.0 2.5 3.0 35 4.0 4.5 5.0 55 6.0
50 64.6 64.7 66.2 71.5 72.4 162.4 154.5 151.6 149.8 146.6 155.0 140.6 161.6 159.1 151.1 160.7 157.4 153.1 159.0 162.0 163.8 152.4 151.2 158.3 157.4
100 62.0 63.3 65.9 68.3 59.4 60.5 61.0 156.8 155.8 158.4 146.0 144.0 118.2 117.0 109.3 110.6 108.6 172.1 175.0 172.2 168.0 156.2 160.9 152.6 157.5
160 55.4 58.1 63.1 61.2 63.3 57.8 61.5 171.5 185.1 174.2 187.0 176.4 184.2 176.5 165.9 169.5 177.2 181.9 170.0 167.4 169.1 172.6 161.1 164.9 165.2
200 61.5 60.2 59.7 58.9 61.1 65.9 61.8 61.9 62.3 169.5 171.0 173.5 173.4 173.6 172.9 175.8 171.0 176.0 167.0 164.6 157.6 157.8 149.1 146.1 146.2
A ' < A A A < A A T ~
A1TNN N.25 AMNATDUAITNLUY LATDINDLDYN 2 BIAT ATNLIITOUIATOIND 1600 IDUADUIN
AA6063 AAT7075
feed
6.0 5.5 5.0 4.5 4.0 35 3.0 2.5 2.0 1.5 1.0 0.5 0.0 0.5 1.0 1.5 2.0 2.5 3.0 35 4.0 4.5 5.0 55 6.0
50 62.8 59.0 63.0 65.7 66.0 71.4 67.2 75.8 183.3 178.0 190.0 143.6 144.7 1325 150.4 138.8 158.1 143.0 145.0 138.1 182.3 176.2 145.0 175.7 160.0
100 62.9 68.8 66.9 68.0 61.6 68.1 157.3 184.4 173.2 175.1 176.0 195.0 185.5 147.5 165.4 168.2 158.0 150.5 162.0 151.2 163.7 159.2 170.9 163.1 150.2
160 53.9 59.9 60.7 63.3 56.7 61.4 66.5 65.9 170.9 169.7 170.0 161.2 157.7 174.2 173.1 176.6 178.1 173.8 156.0 176.6 161.9 151.6 138.1 132.1 131.2
200 59.7 55.6 54.3 52.8 60.8 60.4 62.4 62.7 60.0 53.8 57.9 154.7 136.5 1252 146.5 122.1 157.3 142.4 144.0 131.0 136.8 137.7 134.7 139.2 127.2
A 1 I A A A < A A ' =
A1TNN N.26 ANATDUAITNLUY LATDINDLDYN 2 BIAT ATNLTITOUIATOIND 2000 IDUADUIN
AA6063 AAT075
feed
6.0 5.5 5.0 45 4.0 35 3.0 2.5 2.0 1.5 1.0 0.5 0.0 0.5 1.0 1.5 2.0 2.5 3.0 35 4.0 4.5 5.0 5.5 6.0
50 65.3 68.1 64.6 63.1 65.6 68.1 73.8 156.2 167.6 161.5 152.0 149.5 1523 135.4 150.8 136.3 158.1 143.0 145.0 138.1 146.8 143.8 155.6 130.5 123.4
100 63.3 62.6 57.9 58.3 60.0 130.0 154.8 166.3 157.1 144.9 138.0 152.5 64.5 69.0 71.1 97.4 129.0 143.2 111.0 145.7 150.0 134.9 1353 136.7 132.8
160 66.5 64.6 61.4 54.8 57.8 53.8 159.2 156.0 116.6 135.1 109.0 117.1 117.3 112.5 111.6 59.6 107.9 113.8 113.0 103.9 130.2 119.2 113.4 98.9 85.5
200 583 66.2 62.8 58.7 61.6 60.7 60.5 58.8 61.5 67.6 60.9 63.1 53.7 176.5 165.5 159.5 96.1 67.4 108.0 162.6 145.4 132.0 121.5 120.3 123.5
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AT NN N.27 ANNATDUAITULUUN LATDINDLD U 4 DIFAT ANULTITOULATOIUD 1000 IDUNDUIN

AA6063 AA7075
feed
6.0 55 5.0 4.5 4.0 35 3.0 25 2.0 1.5 1.0 0.5 0.0 0.5 1.0 1.5 2.0 2.5 3.0 35 4.0 4.5 5.0 55 6.0
50 63.4 60.9 61.5 66.4 175.0 165.5 167.1 153.3 156.2 169.6 163.9 161.9 170.0 163.0 155.0 158.3 144.0 141.1 139.9 150.1 142.8 150.0 146.0 144.0 132.8
100 60.2 59.3 62.0 63.1 61.7 164.9 169.9 168.0 134.1 128.3 150.0 146.1 155.0 142.0 130.0 140.7 123.0 134.0 134.7 159.2 167.4 179.0 157.0 158.0 139.8
160 53.0 55.4 59.7 58.2 62.1 60.0 59.9 57.9 58.8 62.0 180.5 177.0 182.0 183.0 185.0 184.6 187.0 171.8 183.3 188.1 170.3 167.0 168.0 165.0 152.6
200 56.9 55.9 61.1 62.8 63.2 60.1 60.8 63.9 64.4 63.0 62.9 60.3 67.0 188.0 190.0 175.9 187.0 171.9 182.1 162.5 155.5 164.0 151.0 152.0 151.6
A ' < A A A < A A T ~
AT NN N.28 AMNATDUAITNLUY LATDINDLDUN 4 BIAT ANLIITOUIATOIND 1600 IDUADUIN
AA6063 AAT7075
feed
6.0 5.5 5.0 4.5 4.0 35 3.0 2.5 2.0 1.5 1.0 0.5 0.0 0.5 1.0 1.5 2.0 2.5 3.0 35 4.0 4.5 5.0 55 6.0
50 55.6 55.8 60.1 58.2 59.1 57.6 118.7 159.9 143.6 139.5 146.2 153.0 158.0 151.0 150.0 149.6 149.0 150.0 138.8 153.4 158.6 152.0 160.0 159.0 148.7
100 57.9 59.1 58.5 61.9 63.8 65.4 172.5 163.7 162.5 162.6 168.2 172.7 189.0 133.0 123.0 128.2 137.0 138.1 96.2 148.1 136.5 137.0 130.0 120.0 123.6
160 52.3 57.7 57.3 61.6 60.7 61.0 58.2 60.1 64.9 149.5 148.3 152.2 156.0 163.0 154.0 147.0 151.0 128.4 177.4 161.9 152.2 134.0 127.0 118.0 113.5
200 64.0 73.6 70.9 68.3 66.6 61.3 57.0 58.6 62.2 64.6 65.8 65.9 173.0 74.7 174.0 1715 162.0 158.1 151.0 148.1 140.6 133.0 142.0 127.0 129.7
A 1 I A A A < A A ' =
A1TNN N.29 AMNATDUAITNULUY LATDINDLDYN 4 BIAT ATNETITOUIATOIND 2000 IDUADUIN
AA6063 AAT075
feed
6.0 55 5.0 4.5 4.0 35 3.0 2.5 2.0 1.5 1.0 0.5 0.0 0.5 1.0 1.5 2.0 2.5 3.0 35 4.0 4.5 5.0 5.5 6.0
50 58.9 55.6 59.4 61.2 177.2 174.1 148.6 153.9 166.1 140.1 174.7 183.8 162.0 165.0 159.0 151.0 122.0 142.9 131.9 149.6 170.1 175.0 152.0 137.0 133.0
100 58.8 62.8 61.7 59.0 64.0 65.7 61.5 58.9 63.9 158.4 150.6 158.8 161.0 160.0 180.0 168.7 186.0 170.8 165.9 166.1 154.6 160.0 157.0 141.0 147.4
160 60.2 64.5 63.9 68.5 63.1 60.5 64.3 65.0 177.7 169.4 194.1 184.1 175.0 178.0 177.0 181.0 179.0 171.6 159.0 181.4 164.5 152.0 144.0 146.0 144.7
200 583 58.6 62.5 59.8 59.9 56.0 61.3 162.3 104.1 64.9 61.2 67.3 67.2 109.0 109.0 147.5 137.0 137.9 163.9 110.6 166.7 152.0 141.0 133.0 122.3
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