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Thesis Title Effect of Multi-passes FSW on AA6063 Aluminum alloy and AISI430

Stainless Steel Lap joint Properties

Name-Surname Mr.Eakkaluck Tantipiriya
Program Manufacturing Engineering
Thesis Advisor Assistant Professor Kittipong Kimapong, Ph.D.
Academic Year 2014
ABSTRACT

Aluminumy/steel lap joint is applied in automobile industry because of a requirement of the light
weight structure that can affect to save energy and preserve environment. Although, fusion welding of
aluminumy/steel joint is difficult, however, this joint could be solid state welded using friction stir weld (FSW)
and show a higher tensile strength than that of the base aluminum. In FSW, an increase of the joint strength
could be reached when a combination of the materials around the joint interface was increased. This research
aims to investigate the materials combination around the joint interface by applying multi-passes FSW on
dissimilar AA6063 aluminum alloy/ AISI430 stainless steel lap joint.

Materials in this experiment were AA6063 aluminum alloy and AISI430 stainless steel. Plates
dimension was 200 mm. in length, 105 mm. in length and 3.0 mm. in thick. FSW applied to weld the lap joint
using a rotating speed of 250-750 rpm, a travelling speed of 175 mm/min, multi-passes distance of 0-2 mm, and a
tool tilt angle of 2 degrees. The FSW lap joint was investigated for joint strength, hardness and microstructure.

The experimental results showed that increase of the multi-passes distance affected to increase the
tensile shear strength of the lap joint. The optimum welding parameter that showed the tensile shear strength of
17460 N was a rotating speed of 750 rpm, a travelling speed of 175 mm/min, multi-passes distance of 2 mm,
and a tool tilt angle of 2 degrees. Increase of the steel parts that were stirred by the FSW tool across the joint
interface to the stir zone affected to increase the tensile shear strength of the joint because of the bonding area
between aluminum and steel was increased. Interface structure of maximum tensile shear strength lap joint also

showed the formation of FeAl intermetallic compound phase that implied the ductile properties.

Keyword: aluminum, stainless steel, friction stir welding, lap joint,
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agfiilua AAGB3 uaziwannan (5atia AISI430
Overlapping Friction Stir Welding Passes Properties Study
of AA6063 Aluminum Alloy and AlSI430 Stainless Steel Lap Joint

“ s omas g omoa a o
Lananul aUARTDE" fadwad fuzwad
medramnymgamnns ansdmnsmmand sndnodonalulainsueeasyyd Yl 12110

E-mail: nuicooo@hotmail.com’

Eakkaluck Tantipiriya’ Kittipong Kimapong?
"“Department of Industrial Engineering, Faculty of Engineering,
Rajamangala University of Technololgy Thanyaburi, Pathumthani 12110

E-mail: nuioooo@hotmail.com ’

unAnta

ST U@ n ss BT o o e M ULL LN UG Suausasdatn g3zwingagiiifion AAGO3 wax
wannéliatin AISI430 AdaudoaEasen 500 mm wasaTASNEWLIULAEEY 175 mm/min HANTTNAADS
I@ﬂa’gﬂﬁ@ﬁﬁ Mg audsamuuu o nainlian g s i daus ase v aun oaa ssuaELR
aruudiwnasiuadunafiavassasdains lulansdanusainiunindvesswnannirmna gl
aQu%nmu‘fawaaagﬂLﬁusﬁamﬂfhl.flummqlumﬁﬁﬂﬁ'ﬁnmmuiauwaﬂaa mMrdouisanuuyunIug
wintanadiningesariliieuudiedadsadivdy Mudsmadaviianumnealsmadensasde
mm:w’ma@ﬁL.‘ﬁum.m:mﬁﬂ‘fiﬁﬂ%“lﬁmmmuﬁmﬂL-ﬁauﬁﬂ'ﬂﬂi:mm 127MPa fio au571981 500 T8/
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Abstract

This research was to study Overlapping friction stir welding passes properties of AABOB3 and AISI430
stainless steel lap joint that was produced by a rotating speed of 500 rpm and welding speed of 175 mm/min.
The results are as follows. The overlapping friction stir welding passes affected directly to decrease the
tensile shear strength of the lap joint and increase the hardness of weld metal at the lap joint interface.
Microstructure of the weld metal showed that a large steel particle was pushed to aluminum side and might
be reason to decrease the lap joint tensile shear strength. The less overlapping friction stir welding passes
showed that the tensile shear strength was higher and the hardness was lower than that of the many
overlapping friction stir welding passes. The optimum welding condition that indicated the tensile shear
strength of 127MPa was the rotating speed of 500 rpm, the welding speed of 1756 mm/min and 1 pass of
overlapping friction stir wedling.

Keywords: aluminum, stainless steel, friction stir welding, lap joint, overlapping passes
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