V5 +—10Y amis I¥ o 5lous 10 0,93 INVWAF Jlo /lnsyLib g Lo sl SilSo

s A
fub)fubub?uﬁ/djgv,{f

POy
»)’ba&’)

Léé‘g.b ‘_.;Lbo)'l.w 39 ‘5)}¢J ‘5)&»559.? 3! ‘:wla .,\.:Lo.wo ‘SLbuZ.U M%—MY‘ G)LwJM

Y Y a . Ve g g
™S S 9 el oy &l (3l wusg
g )l oKD « aridited (D SUSNIS (Sl cawikien Wil 5] oy U5
arng ;] LRI « cusdigen (b oSl «luiaild
Arng 5] LK « urdigen (b OUSLINS (S0 (cuwien oyl Lyl yl5 "
VR8T Ao iy )l VYA VIVE 16,5550 gu,l A YAY/- VY + 1l o o

oS

J.?u 30 as Lg);:..of SO0 ‘_gjf'l J:Jo L 6)&‘2’9? (&Y Qi‘ BN a5 Sl ))J il b ‘_g)l.i,i}}? ‘Jl,al'l L;La:é‘)gl;.é u;).,wLA )'l ‘5%
Cexto oy sl Vb e s b (0T 8 congs )lo 1) oYL plSoiul Jogz Jome el o 9525 40 (5,508 Zlsel w05 o Jlosl (g
SYlasl gl @ boauS cogar b Ladlgn slaojln colu jo (5,5 o) Kie> Sy & e Ladlgn slaoslu (59 uals (o Lawlse
Cewd 4y a0y ,S Sl (655 (s 3 iU Wlewy la s aulre gl Ldos Jow SO llas ) jo cenl 0l
Ll ool W)L"d soue wls b ool

sl cols ;o a5 el B061-T6 5LIT poiagll 5l oadaisle Glxbo ooye dilowy (i35 ay595 anlllas (5udims ol 5 oa
il oole e 13 5l S Saxdad (o eud Jlesl il gSTas a5 S jae )0 cwams o lid gull 0l oo 00 )5 Lenlen ainy
RFSyp &S Cewl 00l asie (Cudls anleds 3925 5 Wlown (iid Lalh cpl o a5 09l el Sl IS dslad o Sy 4l
Ny o S0 & L;,m Fomb zahw ;o @l pals e w4 b il bl S ool (oS aio mhw (o3 50 b s
ol 2] s a5 (g30s 5 oo Al Ll @l o o3 e ol eal (58 T syl Sid- Sl sole

Dy SVl (g5 Jore tpsrirnsl] SlasLIT ¢ oo e wiloy 25 106,50 6, Kism 1 gl lodS

Elastic-Plastic Modeling of the Residual Stresses Caused
by Laser Beam Welding in Aerospace Structures

V. Nategh', S. Rash Ahmadi? and K. Karimi®
M. Sc., Mech. Eng. Dept., Urmia Univ., Urmia, Iran
2Assoc. Prof., Mech. Eng. Dept., Urmia Univ., Urmia, Iran
M. Sc., Mech. Eng. Dept., Urmia Univ., Urmia, Iran.

Abstract

An appropriate joining technology is the laser beam welding process, because of its low localized energy
input leading to low distortion, high strength of the joint and high processing speeds. The growing of aircraft
industry in reducing the weight of aerospace structure has led the introduction of laser beam welding into the
fabrication of aerospace structure with stiffeners, instead of riveted joints. In the present paper an analytical
model for calculation of the residual stresses induced by laser welding is proposed and numerically
validated.

The aim of this work is to study the transverse residual stress distribution of plates made of an aluminum
alloy 6061-T6, which is used for fabrication of fuselage panels. The results show that, if the maximum stress
amount induced in the workpiece does not exceed the material yield stress, no plastic penetration will occur
and there will be no residual stress. It was found that high stresses are developing close to the plate surface
while these stresses decrease rapidly to almost zero values at the lower surface. An ideal elastic-plastic
material curve was assumed. Good accordance is found between the calculated and numerical results.

Keywords: Laser Beam Welding; Transverse Residual Stress; Aluminum Alloys; Elastic-Plastic Modeling.
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