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Abstract

With the development of aircraft industry,the requirement of aircraft material performance
is increasing day by day.On the one hand,the increased thrust-to-weight ratio and prevortical
temperature,as well as the decrease of compressor and turbine engine stages,lead to the further
increase of blade load and worse working conditions,the SAFE flight time of the aircraft has also
been raised to an unprecedented height. The increasing flight life index has led the fatigue problem
of most important aviation structures and key components into a new field,the so-called super-
long life stage.Therefore,it is necessary to optimize the process design and fatigue analysis of
Aluminum Alloy Butt joint in aircraft structure.

In this paper,the aluminum alloy t-joint and the aluminum alloy joint of the aircraft are
studied,and the software ABAQUS is used to study the structural modeling and fatigue of the
system.By adjusting the current,it can be found that the maximum stress is distributed at the weld
toe,and the tensile stress changes to the maximum compressive stress gradually. With the increase
of welding voltage,the tensile stress of welding area increases gradually,the tensile stress of
welding current 100A is the smallest,the tensile stress of welding current 140A is the largest,and
the large stress increases gradually with the change of welding current.Select the current is not
easy to too large should not be too small,too large current will occur through the welding
plate.The tensile stress is the largest at the weld velocity of 15mm/s,and the smallest at the weld
velocity of 10mm/s,but the tensile stress increases with the increase of the weld velocity.From
the three groups of stress nephograms,it can be seen that the tensile stress is diffused from the
center of the weld to the two sides, and the stress decreases gradually. The negative displacement
of the weld is the largest at the velocity of 10mm/s,and the smallest at the velocity of
I5mm/s.From the Weld bi-directional dispersion,the displacement gradually reduced.By
comparing the change of stress and Thickness Direction Displacement,the weld velocity is
13mm/s,and the weld current is 120A,which is an ideal welding parameter.

Keywords:T-joint; ABAQUS;Modeling;Force analysis
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LIl
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— e [
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s
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Secton-ASSEMBLY PART-11 SET-8 [Surface  Ke=1 Undefined  Material Default 1 r}
Default Surace f= 1 Undefined | Materll Default 1 4
'
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dnalysis Settings  Loading Settings | NG Generated Results
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(*F3: 75%)
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HRAELL R a2 1.98 X 107 AR A dr A2 MR Hh 75 e /N 43, = ANT7 TR D30 o
BT RARREG, IREEM v B AT = N A F A i K . I AR # T DL I Y
IIMTRSAN, FEPRSR T RSk i 07 F Pt oy 2 A5 b 2 B N AR R B R 55 e by, oA
BT EL T RISk 0 75 R AR 2 A 1 B R g AN PR
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sk, FINFEIEBE RN A S KEA RN, BRI KRS H IR SR BRI 5.

QJEEEA I FF A2 1.98 X 107 b A 25 fi SR AR 5w /)N BI04 5 J 42 (1) 25ty e o
JRAEIAE R AR FAT NI RS J AR, VA 5% S BERA PR iy B K . 738 PRI

(DI 5 B 8 Ao A5 P v UL R P R 1 £, SR 4% 7 1) b2 5 RS TR R 7, F AR 4 1) —
A P78 A 320 7 R 7 S AR, RIS M 2 087 g o SRR B i B8 TN 10mmY/s [ 4%
fFN 0.14mm, HE 15mm/s FIIREENFE N 0.78mm, [l 55 0 BE R 3 = 1R % 6 F% 38 7 %
s MIRGEIM LY B, AR IZHT PR

@38 I B AR AN B J7 [ A AR A ) LU, R EEE T 13mm)/s, SRR 120A 2
BONFEAR RS

@i i #ofar LA 57 4 MRl (EBLSR T ek i 8 FH ot o7 3 2 R e Ak 2 B AN AR
Mo s T, SHRE TS T RSk T7 R AR FE B2 A 1 5 R . ) A R 77

il o
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Bt 3%
Abaqus TF& 7

SUBROUTINE DFLUX(FLUX, SOL, JSTEP, JINC, TIME, NOEL, NPT, COORDS,
JLTYP, TEMP, PRESS, SNAME)

INCLUDE ABA_PARAM.INC
parameter(one=1.d0)

DIMENSION COORDS(3), FLUX(2), TIME(2)
CHARACTER*80 SNAME

wu=16
wi=80
effi=0.5
g=wu*wi*effi
v=0.005
d=v*TIME(2)
C L FITAR 7> AR AR
x=COORDS(1)
y=COORDS(2)
z=COORDS(3)
C JEaRAL PR
Xo=0
Yo=0
Z20=0
C WHHERIEIRSHL
a=0.005
b=0.004
¢=0.007
C f1, f2R/RINELER AU J5 PR3 ) 7 BRI B ], F1+2=2
f1=1.0
P1=3.1415926
C RIiE
heat1=6*sqrt(3.0)*g/(al*b*c*PI*sqrt(Pl))*fl
heat2=6*sqrt(3.0)*g/(a2*b*c*PI*sqrt(P1))*(2.0-f1)
shapel=exp(-3*(x-x0-d)*2/(al)*2-3*(y-y0)*2/b*2-3*(z-z0)*2/c*2)
shape2=exp(-3*(x-x0-d)*2/(a2)*2-3*(y-y0)*2/b*2-3*(z-z0)**2/c *2)
C  ILTYP=1L/ AR
JLTYP=1
if(x.GE.(x0+d))then
FLUX(1)=heat1* shapel
else
FLUX(1)=heat2* shape2
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endif
return
end

(1D wu NEEHE

(2)  wi I

(3)  effi AR R

(4) v HE

(5) a. b. ¢ AXUHERKIIRZ 2
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