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Investigation of cross sectional geometry on temperature and properties of
welded area in the rotational friction welding process for AL-7075-T6
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ARTICLE INFORMATION ABSTRACT

Original Research Paper In this paper, the effect of different workpiece geometries on the properties of welded Al-7075-T6 parts
Received 01 June 2016 in rotational friction welding process has been investigated by using experimental and finite element
ﬁ‘\‘;;iel”;giéenﬁir:‘:ggfu (2016 approaches. Welding process is continuous drive friction welding. In this research, the samples diameter

gus was selected equal to 25 mm and the samples length was selected equal to 75 mm. The process
variables such as friction time (t1), forging time (t2), friction pressure (P1) and forging pressure (P2)

Keywords:

Friction Welding were assumed to be constant, whereas rotational speeds were variable and selected equal to 2000 rpm
Rotational Speed and 2500 rpm. Three cylindrical parts with different cross sectional geometries were adopted as three
Temperature samples. Finally, to verify the accuracy of numerical analysis, the experimental and thermo-mechanical

Element Method simulation results were compared and good agreement was found between them. Since an experimental

test is a time consuming and a costly process, it was decided to obtain more results by using an
alternative method such as finite element simulation technique. Results of this study showed that
changing in front geometric of workpiece is an effective factor for tensile strength, length of workpiece
and generated flash in welded area and by changing this factor, properties of welded area can be
improved.
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Fig. 4 The welded samples.
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Fig. 5 The length of welded samples.
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Fig. 2 Geometries o welded samples.
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Table 1 Welding process parameters.

t(s) (s P, (MPa) P (MPa) N (rpm) oialesl
15 3 40 20 2000 1zl
15 3 40 20 2500 2 pla

GBSz sbaigel wiis glayiallly 2 Jgua
Table 2 The sample details in welding process.
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Table 3 Chemical composition of 7075-T6 alloy (wt. %)

Mn Mg Fe Cu Cr Al
0.1 2.87 0.35 131 021 885
. (g300) yolie plo solie plo 20 TE S
- 0.14 0.03 594 017 0.38

Fig. 3 Three types of samples prepared for welding: (1) Simple
geometry (S-S); (2) Geometry with hole on the workpiece (F-F); (3)
Geometry with pin and hole on the workpiece (F-M)
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Fig. 8 The failure of welded samples
o oolo e L_g‘.bé.ij.oi CanSls J.?u 8 Jsb

! Vickers

8 o)laiis 16 095 1395 LT (e Suilke wise

e pxiul ~2:2-2
Gillao) (58S Gialol ises o 58 x4l olsS p)p pshiien;
wd )3 el dids p e dee 1 5iS ey b (ASTM-ES o lusbi!
Sl ol s "B JSE” llae iS cyge5] 3l odd gl i gl
Gladigal )3 5 035 o2 4 S35 slwr SS g F-M g5 sladiges 288
Slodigel 0gd w0 osalin gVl oiiS sl fgeme o F-M gg
2ol el Jds a5 wog S a0 eS slls FFoggs
"7 S s loeyis adlaie ol ooy odd 4K sloaiges
aS dgaze Slell Joo 4 azgi b ez 4l jo oo Ol posd yaizmen ol
(S Aol 392 05 S Jole 955 o0 3 (oyp )90 S BB )3
oS il gyl ladiges  soled ggaze,s g FF o sladiges
T075-T6 LT hend spdyiisr iog al 5B 4 o 60mb
[9] 55 o o35 g litiynd (228 oSt (395 o IS (5
Aol glyls aids 5 590 2500 Jljge cs o b glrdiges b IS )0
Olis a5 Wilesgs ai8s 4y 490 2000 s s b slodiges b aslio o iy

sl e o ol 5o 3T e sy )

1 45 g0d CannnSit Joxo = 3-2-2
G ez SYlasl o bdigel Cusls e 0asS s ol Jole g0
W S92y (s ST AT 0ba il (S periee Jre 5 e Jore
33 S el St Lol Jale e peis b adye Jore Sl

500
450
400
350
300
250
200
150
100

50

Tensile Strengh (MPa)

.
I

" “FM FM SS SS FF F-F 707516
(2000) (2500) (2000) (2500) (2000) (2500)
Sample (rpm)

Fig. 6 The tensile strength of welded samples.
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Fig. 7 The cross section of broken welded part in 2500 rpm.
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Fig. 11 The relationship between the variables in continuous rotational
friction welding [1].
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Fig. 12 Axial Shortening of samples in experiment result and
simulation result.
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Fig. 13 (a) The results of finite element simulation, (b) The
experimental results.
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Table 4 The Johnson-Cook model coefficients for 7075-T6 alloy.

Tm A B

¢C) (MPa) (MPa) " c m

ey ol

600 546 678 071  0.024 1.56 Jade

[16] 7075-T6 5LIT gl (Silsm 5 )|, Sliogas 5 Jgus
Table 5 Material properties of aluminum alloy 7075-T6.

T=480 T=300 T=200 T=100

c c c c T=20°C Al 7075-T6
. . - - 717 Sl Jsoe
(MmPa)
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9 98 100 120 130 S
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Fig. 15 Stress distribution across the cross-section of three samples at a
rotational speed of 2500 rpm.
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Fig. 14 Temperature diagram of welded samples (simulation results).
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