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Influence of Tool Pin Profiles on Mechanical Properties of 5083 and 7075 Aluminum Alloys by
Friction Stir Welding
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Abstract

This research aims to study and compare influences of tool pin profiles on mechanical properties of
friction stir welded 5083 and 7075 aluminum joints. Three different tool pin profiles (Straight cylindrical,
Straight Hexagonal and Tapered cylinder) were used to fabricate the joints with two different rotation speeds
(420 rpm, 1320 rpm) at a welding speed of 50 mm/min. The sample temperature during friction stir welding
was recorded by thermocouple and mechanical properties of the joint were measured. From this investigation
it was found that Straight Hexagonal pin profiles highest tensile strength properties with rotation speeds 420
rpom measured is 287 MPa. The highest hardness of nugget zone at 152 HV when Straight Cylindrical pin was

used.

Keywords: Friction stir welding / Aluminum alloys / Tool pin profiles
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116 Si Mg Zn Fe Cu Mn Cr Ti Al
Al 5083 0.12 4.6 0 0.27 0.03 0.66 0.07 0.05 Bal.
Al 7075 0.08 2.35 5.32 0.14 1.36 0.039 0.20 0.027 Bal.
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Cy 420 rpm 171.2 MPa 21.88
Hx 1320 rpm 185.7 MPa 20.81
Cy 1320 rpm 176.4 MPa 12.31

Lﬁ:ﬂﬂmimnrﬁhm’muﬁqmﬁ”umuwmauﬁ”\igﬂﬁ' 6 wudn A nudalnedulnnjresuusazisnuasivultingenay
Wil umaideaiu TagaunsauantsineAnuLdilEeaniiu 3 1o Ae W3 Advancing side (Al 7075), Bnsenden
(Friction stir zone) ua 131uRetreating side luiinns Advancing side AnArsidagagmagil 160 HV TnalivanaFauuuuuuy
yasnazURNUNIMALY iAa1uiE2lunsuaL 1320 rpm 3ianisesida (Friction stir zone) A1ALNLTgIAATW T NLARTILL Ay

A < o da ! S @ P Y o < o N
BYLTLIUNINANLUILTBNVILTENIN Nugget zone IﬂﬂNﬂ’]ﬂ'J’]NLL‘NQ\?Qﬂ@QW 152 HV M danai@auuuunsanszuans e i

Created with

Proceedings The 6™ National Science Research Canferency

Pray PDF’ :
20-21 March 2014 Burapha Universit (I nitro profESSIOﬂa|

download the free trial online at nitropdf.comiprofessional



SCIENCE w

BESEARC |—| 'i?ﬂ\i’luallLﬁ‘ﬂﬂ“ﬂ’mm?ﬂ‘i:ﬁj“ﬁ“ﬁ’lﬂﬁ?%ﬁﬂﬁﬂﬁ ANEPFNARTINY” AT 6 TUTl 20-21 HWIAY 2557 NUANENALLYTH

@ CDN ERENCE

< ' = . . ! < o : = > <
mwmlumwgu 420 rpm daulusinn Retreating side ANANLINT IR Ta N LA AL U LA R W THuTa9A NLIAa B A LW

wiHlewiy naasfiFauuisednegi 75-90 HV

1 »
& ’AS (Al TO75) | Fsz RS (Al 5083)

160

g3d —u—Hexagonal 420 rpm
—#—Hexagonal 1220 pm
—d— Cylinder 420 mpm
—w—Cylinder 1320 ppm

100

Micro hardness (HV)
I~
{=J
T

a0 | y—

S B e e e Y IS L e i s e e e e e
-16 14 1210 -8 6 4 -2 0 2 4 6 & 10 12 14 16

Distance fram weld center (mm)

& ] o = A G a A )
§ﬂﬂ 6 ATAINNLLINABITUINUNARDLNAINNLTIAULTAN 50 mm/min

4. unaql

madszgnanszuauna@eni@uaniuuuunam seudidianaesaianilauaniiniaueil wazananRdananuansiu
A o dl =< = a a ] . dl o ' Y o a
Aa AI7075 fiu Al 5083 ileAnmuaziBLfiyavianaresglsainadeuuuuadnunusuniususe ansnsnagl |
1. FUNUNERNFETINATRNLLLNSINIZUANUNIMALN WAZRLLNSINTZLANAAAT Rontiuusideniaduanysal
= = P o o = a 9 o4 Apgy a 9 L a2
AagALWINTgTeN daudunuiidensogionadenuuumsinet Rauihuuadenilfaziisdeunnsesfindunass
4 4 yooo 4 . 4o 4 A doa
wwInaien dvenaagdlidionadenuuunsneylimunzanlunisdendaniuanaiiusesetinililsran
Anuls
2. sudslunagesd@samiuuuuniui ldA1anufinuniunssseresseasieny Al 5083 uay Al 7075 g8 Aa T
TRNAIETIINATANLLLNIINIZUANAAMTY NANEI UMY 420 rpmuazXiEAWEaN 50 mm/min AAgeqa
X
9 287 MPa
3. maapuilatannuialunisuyuiinasaaianusinuussis wazaArauudsresiua TneAiauEalung

T o d « s 4 d &odd e
wugeasi A mumuussiressesden uazaruuiedlndnuinauaidensesdunuilidenfoei
NATBNULLANNTAIA

5. nmmAnssudsEnA

Vo ya o

nuddeRlFFunuaiuayun1sinade andudisanenay sinanendeidesua uar §idureveunm n1alnANduas

Fanpnans wraneduidudlul, Insdumeaiingnu waz Audwaluladlavzuazfanuieai (MTEC) ilfinuayaneilunsld

' ¥
a

wisastiauazgUnanllunimasesausuidaidndaganslyisianm

Proceedings The 6 National Science Research Conference “ """
20-21 March 2014 Burapha Universitr (I I'IItI'O pr@(955|008|

he free trial online at nitropdf.com/professional




SCIENCE

tt

o
o

BESEARCH 'i?ﬂ\i’mallLﬁ‘ﬂﬂ“ﬂ’]ﬂﬂ?i‘ﬂ‘i:“ﬂﬂﬁ“ﬂ’lﬂﬁﬁ?ﬁﬂﬁﬂﬁ ANEPFNARTINY” AT 6 TUTl 20-21 HWIAY 2557 NUANENALLYTH

Oan

CONFEREMNCE

6. LaNd1981989

Friction Stir Welding-Process. (2013). Retrieved July 21, 2013, from http://www.twi-global.com/technologies/welding

Mishra R.S. and Ma. Z.Y. (2005). Friction stir welding and processing. Materials Science and Engineering. 50, 1-78.

Mahoney M.W, Rhodes C.G, Flintoff J.G, Spurling R.A. and Bingel W.H. (1997). Metal. Materials Transactions. 29, 1955-1964.

Elangovan K. and Balasubramanian V. (2008). Influences of tools pin profile and tool shoulder diameter on the formation of friction stir
processing zone inn AA6061 aluminum alloys. Materials and Design. 29, 362-373.

Shigematsu I. (2003). Joining of 5083 and 6061 aluminum alloys by friction stir welding. Journal of materials science. 22, 353— 356

Alexandre G. (2004). Friction Stir Welding of a Commercial 7075-T6 Aluminum Alloy : Grain Refinement, Thermal Stability and Tensile
Properties. Materials Transactions. 45, 2503-2508.

Muhsin J.J, Moneer Tolephih H. and Muhammed A. M. (2012). Effect of friction stir welding parameters (rotation and transverse) speed
on the transient temperature distribution in friction stir welding of AA 7020-T53. ARPN Journal of Engineering and Applied
Sciences. 7, 1819-6608.

qaufa Aiflesan. (2554). Tasas g puazauRaassanratuazgdlifiaunay 6061 lasnaidan@uamuuiunau. ingnAaniumiingie
A TARANERT ALUANENANERT Nudnenaedea

AnAna Nuewad. (2551). mi?ﬁ"ﬂuﬁoﬂmﬂ%‘ﬂmmutmumu : miLLﬁﬂmmmiﬁiai@q‘ﬁ'mﬂrﬂ"an'm%wmmmw. N19U9LgaRTINNITNEU
AranssngramnIelszant) 2551, 712-717

152130 PRLLUAINY WAY AEn SmuAtana. (2550). Mauuifiaunssiaunadedanusuniuagiiiliuide AAGDS3-T6 szuineadn

unumyunsInsEuanaiamse iU lAe. nstssgadannistneenidaanssngnaiunisilszant 2550

Created with

Proceedings The 6" National Science Research Conferencs

20-21 March 2014 Burapha Universitr (I I'IItI'O profESSIOﬂa|

i the free trial online at nitropdf.c

e

rofessional



