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Abstract

Code of project: A50/2558
Project mane : Study on parameters that affect the Friction Stir Welding of 6063
aluminum alloy and 7075 aluminum alloy

Researcher name: Mr.Wichai Pumchan

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 0-3 degree. The rotation
speeds of the tools were 1000-2000 rpm. The welding speeds were 50-160 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 bexabserved in this AA 6063 and AA 7075 sound.joint. The optimum
condition that indicated the tensile strensth of 110 N/mm? was tools tilt angle of 3¢,
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 1.5°.

Keywords : Welding, Friction Stir Welding, Aluminum

Email Address : wichai.pum@rmutr.ac.th
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1080 visngiis agilientugy Nilogiiiilun 99.60% wag 99.80% MUa1AU

M19197 2 eailleunanuuniiuniardiney AA6063

dauaununil
Fanau (Si) :0.20-0.60 wunil@en (Mg)  :0.45-0.90
wian (Fe) :0.35 dingd (zn) 0.10
NoIUAS (Cu) :0.10 lasiilea (Cr) :0.10
wnsnila (Mn) :0.10 Buq :0.05
ANUANIDUNNI]
QUM IVIRDULYIEY 655.°C
g ude 615 °C
Fulszavsnnsvenesail 20 esriaFua 23.4 um/m.K
Usums 69x10° M /m’ K
antAn1ena
Tensile Yield Elongation | Hardness Shear
Temper
strength(MPa) | strength(MPa) (%) (HB) strength(MPa)
O 90 48 7 25 69
T1 1852 90 20 42 97
T4 172 90 2, > -
T5 186 145 12 60 117
T6 241 214 9 82 152
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Fanau (Si) :0.40 winfi@ey (Mg)  :2.10-2.90
wian (Fe) :0.50 dinegd (zn)  5.10-6.10
N8IuAd (Cu) 11.20-2.00 lasidley (Cr) :0.18-0.28
wiana (Mn) :0.30 Buq :0.05
PN/ ANGRIVAFARY
QUM IVADULYIEY 635 °C
9N TiLTady 477 °C
Fulssavsnisvenesail 20 esrwaded 23.4 um/m.K
Usung 68x10° m’/m’K
ANUANING
Tensile Yield Elongation | Hardness Shear
Temper
strength(MPa) | strength(MPa) (%) (HB) strength(MPa)

O 228 103 17 60 152

T6 572 503 11 150 331

T73 503 434 - a i
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M3deushnsdsnmutuuaiuifunsuAtammstitondwsuiagvinmsiSeuuuurasy
azaneldon [11 ey egiiien BuisninaldgnAndulas TWIA(The Welding Institute)
vasanUuiTowmalulabvasdngulul | ap1991 23] daclatinsussyndldagnad
UszAvBnatuatn i InaislugaavnssunIsHan 1a3asdu” msnani3elfuayns nsuan
soeus (4] TIngndnnisuatamumne Aoinindoufionmsidsanuuvuniy 1Ju

N38UIUNTToNTANLUANIZUB AT (Solid State Welding) FeiinssaiBuansiagun 1
wazlutagdulauidseend Wlunisweniuiagvaleuseian wu egiiifisusiiaviniu
wiinnd1asueusn Msleranaunuad Wien1silen wiannaiasueusiivegiifey

wenniudlimadensgiiflendvaunuea  Jusiu




Leading edge of
i the rotating tool

Retreating side
of weld
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AN 3 TUABUNNSIIDUAIYNITLFLANIUBLUUNIU [7]



o '
(% U IS

WSUTURBUNSITRNAIUNTIEANIULUUNIUTY Uanedegun 3 Sudumen1sTudn

Mo

2 A v A | | o = d' o Al = S & v
GU‘UQ']‘UVW]ENﬂ'ﬁlﬂj@ll@EJ'NLLUUW'U']IUQUﬂ?m‘U'UEJ@ UULﬂﬁa\Tﬁ]ﬂiVﬂmUﬂ'ﬁLGﬁ@N VMNUULTUAU

A4 a4 Y 1
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4.nM51889A384330
5.50860
6. Tammiu ey
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13.9959U [10]
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Sato et al [4] hmsiTeusesseuungiiidion 6063-T6 femTdsaMIULUUAIL
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1a0) ATAIILATUN LIRS % Elongation AT

aqillilewunas 6063 106 usian1sng Elongation 4.01 % 49.5 HV
FGERIIGE

egillleunay 7075 236 IAUABANTI Elongation 2.84 % 85 HV
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1.2 M5 RUNIINIDEINIY 0 89A7 AULSITOU 1000 ToURBUT tANANISNAEDY
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ANHNTIN 6

ANS197 6 ANAIUATUNTLLIIRIYBITOURBNTINY 0 93T ATIHL5ITOU 1000 F8U
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ANULITAAULTON (UL./U)
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50 100 160
g/’ Tadu/an” 1] Sadu/an’
1 111.50 112.30 100.68
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0 0 0 0 0 0 0 0 0
1 4" 8.0 7.0 - 6.5 3.¥ 3.0 55 7.5
2 6.0 8.5 6.0 8.0 75 7.5 6.5 6.5 6.0
3 5.0 6:6 8.5 6.5 5.0 6.5 4.5 7.0 6.0
4 7.5 6.0 T 6.5 6.5 7.5 7.0 55 55
5 6.0 6.0 7.0 7.0 55 6.0 6.0 6.5 7.0
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AA6063 AAT075
feed
6.0 55 5.0 4.5 4.0 3.5 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 61.3 62.5 61.0 61.8 54.0 143.8 1273 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 1325 126.1
100 60.4 61.5 63.4 65.8 715 152.8 162.6 154.6 142.0 142.7 141.0 144.9 132.7 129.6 156.5 160.1 150.6 169.0 148.4 156.3 156.4 156.3 150.0 164.1 149.1
160 58.8 62.1 58.3 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 1525
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feed
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50 55.9 58.1 57.7 555 64.4 161.0 159.4 140.7 149.0 158.8 137.0 149.6 151.9 166.5 148.4 152.3 147.4 157.0 122.0 175.5 159.5 165.3 163.0 159.1 153.3
100 56.7 60.8 59.7 62.0 58.9 60.3 59.3 62.4 168.0 165.2 155.0 1620 148.6 150.5 162.0 151.6 142.8 125.0 161.9 157.7 1475 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 1225 164.0 137.6 154.9 159.6 169.5 155.0 142.2 144.7
a \ I a A A I3 = a ' a
AITNN 27 ANNAFDUAIULUY LATDINUDLDYY 0 B9A1 AIULIITRULAIDINE 2000 38URABUIN
AA6063 AAT075
feed
6.0 55 5.0 4.5 4.0 3.5 3.0 2.5 2.0 s 1.0 0.5 0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 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 1578 136.0 128.4 125.4 129.2 1234 1235 119.1 116.0 123.1 126.9 1329 1229 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 77.7 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 1279
160 63.4 66.8 62.3 63.8 64.8 60.8 60.6 63.7 68.6 71.0 92.2 e 554 68:4 154.2 64.5 78.1 91.3 143.2 133.9 1229 128.1 113.0 120.1 1157
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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 25 3.0 35 4.0 4.5 5.0 55 6.0
50 64.6 64.7 66.2 715 724 162.4 154.5 151.6 149.8 146.6 155.0 140.6 161.6 159.1 151.1 160.7 157.4 153.1 159.0 162.0 163.8 152.4 151.2 158.3 157.4
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
a ! I3 A4 A oo < A A i ~
BN 29 ANAFDUAINULLYY LATDINBDLDEN 1.5 93AT AULIITDULAIDNND 1600 I8UABUIN
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 a5 5.0 55 6.0
50 62.8 59.0 63.0 65.7 66.0 71.4 67.2 75.8 183.3 178.0 190.0 143.6 144.7 132.5 150.4 138.8 158.1 143.0 145.0 138.1 182.3 176.2 145.0 175.7 160.0
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
160 539 59.9 60.7 63.3 56.7 61.4 66.5 65.9 170.9 169.7 170.0 161.2 TRLE 174.2 Ty 176.6 178.1 173.8 156.0 176.6 161.9 151.6 138.1 132.1 131.2
a 1 < a P a < = = T =
A1 30 ANNAFDUAINULYY LATRNUDLDYN 1.5 B3A1 AIMULIITRULAIDINUD 2000 S8URBUIN
AA6063 AAT075
feed
6.0 55 5.0 4.5 4.0 35 3.0 2.5 2.0 B.5 1.0 0.5 0.0 0.5 1.0 1.5 2.0 25 3.0 35 4.0 4.5 5.0 55 6.0
50 65.3 68.1 64.6 63.1 65.6 68.1 73.8 156.2 167.6 161.5 152.0 149.5 152.3 135.4 1508 136.3 158.1 143.0 145.0 138.1 146.8 143.8 155.6 130.5 1234
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 e 97.4 129.0 143.2 111.0 145.7 150.0 134.9 135.3 136.7 132.8
160 66.5 64.6 61.4 54.8 57.8 53.8 159.2 156.0 116.6 135.1 109.0 1¥71 117.3 112.5 111.6 59.6 107.9 113.8 113.0 103.9 130.2 119.2 113.4 98.9 85.5




= ! 13 = = a < = =) ' =
ATV 31 AMNAADUAIMULUY LATBIUBLDEN 3 B3A AINULIITBULATBIUD 1000 F8UNDUIY
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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 25 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
a ! I3 A4 A oo < A A | a
A1 32 ANAFADUAINULLYY LATDIUDLDEN 3 D9A AINULTITOULATDNIUD 1600 T9UNBDUIN
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 a5 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 1741 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 1495 148.3 = 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
~ 1 I3 A = a < d{' = 1 =1
BTN 33 ANNAFDUAINULYY LATBIUDLDYY 3 B9A1 AIULIITRULAIDIN® 2000 38USADUIN
AA6063 AAT075
feed
6.0 55 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 0.5 1.0 1.5 2.0 25 3.0 35 4.0 4.5 5.0 55 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 1588 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 1694 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
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-Wichai Pumchan. 2010. The Influences of the Friction Stir Welding on the
Microstructure and Hardness of Aluminum 6063 and 7075. International Conference

on Advanced Materials Engineering. Singapore.
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