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THEORETICAL AND EXPERIMENTAL STUDY FOR
THERMAL STRESSES DISTRIBUTION IN (TIG SPOT)
WELDS OF AL-MG ALLOY (5052).

Abstract

In this study Tungsten Inert Gas spot welding (TIG Spot ) is carried out for Al-
Mg alloy (5052) with the overlap join for sheet of 1mm thickness. Welding process is
carried out at different welding currents and times at a constant arc length (1.6mm).
optimum welding conditions are determined depending on maximum shear force of
weld joint. Theoretical work is by using finite element method by utilizing program
(Ansys 5.4 ) to calculate thermal stresses in TIG Spot at welding currents
(80,100,110,120)Amp and welding times(6,7,8)sec.
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The results showed that the best maximum shear force for welds was 2000N at
110Amp and 6sec. These result gives better distribution for thermal compressive
stresses through depth and diameter of spot weld. The comparisons between
computational results and experimented work from hardness measurement through a
cross section of spot weld have a good agreement.
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[8](5052-0) Al-Mg il (Wt%)sskasll Sl (1) Jsoa

Element | Si | Mg Fe Mn Cu Cr Zn Al
wt% | 0.215]2.26 | 0.21 5| 0.0042 | 0.04 | 0.3025 | .0025 | 96.9
[8 1(5052-0) Al -Mg 4l A€l alal) (2) Jsaa
Jelee Jalee Teal | eal | e
E G oT T oy i
HB HV
Gpa Gpa MPa MPa MPa
70 26.3 195 125 90 25 50 50
J—a gl Jalaa sacdll Jalne 2,‘: 1] 4 .’.\)g ix A 4] 3, .
- g 0 o | P G 53
W/m.k m/m-° C Cp Tsol C TLiq C Kk /m3 ,Y
K Jkgk &
138 23.7 901 605 650 2860 | 0.33
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(Amp) 6 (Sec) 7 (Sec) 8 (Sec)
50 - 1400 -
60 - 1500 -
70 - 1900 1750
80 1500 2000 1400
90 1650 2400 1300
100 1800 - -
110 2000 - -
120 1750 - -
130 1400 - -
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54
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50 -
48 -
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44 -
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,(100 Amp) Ol die (Al_Mg) S (e Asatial e\Au‘ lia 5l dadal) sadlall @)}3 a2 (4) J&
(1.6 mm) o258 Jshs (6 sec) bl ey

Gy A8l (a)
oSl e 38X

(A sl laaa)s ) jally 5 il Askiall (b)
Sl 5 380X

519



B Al adl clalgay) & e A ki g dutas Al 4o
(5052) psusiia — a gaial¥) dSumaad Jadil) alalll cBla g

wibe pad e o
AU ) ae Dl ala

A shall lusall 5 (el Gl alalll dahia ()

380X LSl s 58
(AI-Mg) 4 dlal A sl 4y seanall 2 (5) IS

MNSTS 5.4
DEC 28 2008
21:13:19

HODAL SOLUTION
STEP=1

| 5B =1

TIEE=.5
5% (4V5)
RST3=0
SN =-.328E+08
SHE =.101E+08
- J28EH06
g - 260E408
o - 232E408
- isres
e
- 417E407
596158
\536E407
. 101E+408

5Ys 5.4
DEC 28 2008
21:14:30

HODAL SOLUTION
5TEP=1

518 =1

TINE=.5

5X {RYG)
RETS=0

SHN =-.3288408
SHX =.101E+08
- 32BE408
- 280E408
- 232E408
- 185E+08
- 137E+408
- BY4E407
- 417E407
596168
LSIEEHDT
L101E4+08

(1.6 mm) o 58 Jshs (6sec) cx (80 amp) ks die alalll dilaia b Clalga¥) &y )55 (6) S
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ANSTS 5.4
e TS 5.4
NODAL SOLTTION WIS ey el
— 22:10:09
TR =1 HODAL SOLUTICH
TIME=.5 STEP=1
)4 . {AVG) SUB =1
R3T3=0 TIME=.5
SN =-.333E+08 )4 [LVG)
SHX =, 1128408 b
: SHN =-.333E408
-, 333E408
| SHE =.112E+08
g -R83EH0E vt
-, 234E408 |
| -.283E408
-. 1858408 |
| -.234E408
e -
-.958E407 m .135E o
-, 364407 " I
- B5RE407
L 130E+407
- 524E -.304E+407
m SR 130E407
L112E408 .
= . 624E407
1128408
1.6 mm) 8 Jshs (6sec) ¢+ (100 amp) ks i alalll ddhaia & Glalea¥) g5 (7) JS&
LW3YTS 5.4 ANSYS 5.4
JAN 23 2009 JiN 23 2008
12:51:42 12:52:14
HODAL SOLUTICH HODAL SCLUTION
BTEP=1 STEP=1
BUB =1 S0B =1
TIME=.5 TIME=.5
)4 [AVG) ) {AVG)
R5T5=0 R3YS=0
3N =-.335E+08 M =-.,335E408
SMX =.113E+408 SHE =, 113E408
-.335E408 -.335E408
- M ocrios
-.2B6E408 —
- -.236E403
-.236E408 :
- B0 iperi0e
-, 186E+08 .
| ||
- - 136E408
L 136E408 =
- - BR4E407
- .BR4E407
- 366E+07 - 36RE4DT
L132E407 132E407
L630E+07 -1630?07
1138408 -T13F+18

(1.6 mm) w58 sk (6sec) 2 (110 amp) JLS die olalll ddhaia 3 Slilga) )58 (8) IS
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B Al adl clalgay) & e A ki g dutas Al 4o
(5052) pspeniia — a gial¥) Al Jalll) alall) <Bluayg

il puad a2
AU ) ae Dl ala

INSTS 5.4

JAN 23 2009

12130002

WODAL SOLUTION

| 3TEP=1

30B =1

TIME=.5

3% [AVG)

R3T3=0

3M =-.338E406

MY =.117E+08
-.338E+08
-.287E+08
-.Z3TE+08

= s

= -.455E407
- JS0EHD7
L155E+07

w - 000E+07
L 117E+08

IN3YS 5.4

JAN 23 2009
12:30:45

HODAL SOLUTION
3TEP=1

3UB =1

TIME=.5

3% [AVG)
R3¥53=0

MM =-.338E408
SHE =, 117408
-.338E+08
-.287VE+08
-, 237E+08
-. 156E+08
-. 136E+08
-.B55E+07
-, 350E+07
. 155E+07
L 60E+07
L 117E4+08

(1.6 mm) w58 Jsh s (6sec) =) (120 Amp) ks vie alall) dikia 6 Clalga¥l aays5 (9) IS

Stresses

-10

—o— =80 Amp

—e— =100 Amp
—&— =110 Amp
—=— =120 Amp

-387.5 89.5 91.5
0 ‘ ‘ L

5- Weld Diametr (mm)

oosill Jshs 6seC (o) die alalll ddads Hhd ae Canlgall ayysi s (10) IS5
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sstress

—o— =80 Amp

—e— =100 Amp
—Aa— =110 Amp
—=— =120 Amp

Weld Depth (mm)

>l Jshy 6sec () 2ie e\;ﬂ\ iday (3ec & Galgay! Vs (11) Ji

LNSTE 5.4

JAN 23 2009
22:53:39
HODAL JOLUTION
3TEF=1

3UE =1

B34 (V)
RETE=0

SMH =-.331E408
SMZ =.762E407

-, 331E408
\2B6E408
\241E408
. 195E408
- 150E+408
- 105E+408
. 596E407
— . 143E407
L310E407

L TEZE407

ANSTS 5.4
JAN 23 2009
22:54:30
NODAL SOLUTION
STEP=1

SUB =1

TINE=.5

8% (V)
RSTS=0

SMN =-.331E+08
SME =.762E407
-.331E408
- . 2B6E408
-, 241E408
- . 195E408
- . 150E+08
-, 105E408
— E9EE407
- 1438407
\310E407
. T6ZE407

(1.6 mm) o= Jsb s (7sec) = (80 amp) ks 2ie slalll dikaie 3 clolga¥) a5 (12) IS8
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B Al adl clalgay) & e A ki g dutas Al 4o
(5052) pspeniia — a gial¥) Al Jalll) alall) <Bluayg

il puad a2
AU ) ae Dl ala

ANSYS 5.4

DEC 31 2008
20:38:27

NODAL SOLUTICH
STEP=1

STE =1

TIME=.5

3% (A¥G)
RSYS=0

SMN =-.335E+08
SN =.856E+07
-.335E408
. 2EBE+0S
. 241E+08
. 195E+08
. 14BE+08
. 101E408
. 545E+07
-779051

L EOE+07
. 856E+07

ANBYS 5.4

JAN 1 2009

19:09:51

NODAL SOLUTION

SUB =1

TIME=.5

3T [AVG)

RATS=0

SMN =-,335E+08

SNE =.856E+07
-.335E+08

- -.2BBE+08

-.241E+08

-.195E+06

-. 148E+08

-.101E+08

-.545E+07

=779051

L3B9E+07

LBRRT4HNT

(1.6 mm) =5 Jshs (8sec) o (80 amp) ks i Alalll dikaie 3 clalga) w55 ((13) <&

Stresses (Mpa)

—o— Weld Time=6 sec
—8— Weld Time =7 sec

—a— Weld Time =8 sec

Weld Dieame tr(mm)

99.5 101.5

(1.6mm) (el Jshas (8OAMP) Ui aie Alalll Ak Jhad ra culea¥) gy s (14) JS5
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—— Weld Time =6 sec

-40 —=— Weld Time = 7sec
-35 l_ —&— Weld Time =8 sec

Stresses (Mpa)
o

—y
51 Weld Depth (mm)\k/o

10

(1.6mm) il Jskas (B0AMP) i e Hlalll Ak Gac an cialea¥) aiisi e (15) JS
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