Archive of SID.ir

AA-AY aaof Voo el Glws) g b 0,98/ VF- Y Jlu | SIS

b Sl (witigo 39 (539U g ple 4 pid
. * 'S
i L= DOI: 10.22034/STME.2022.162758

Glod 33 7Y AA oguimogdl (salgd 5L (20 ISl o gaial 8 gl ol yly puil o 2
C.wb éb.w u’bg) )' ool b é‘é

YJS‘ 6W Jols> ‘Y)S'Lw JLD? M a*“;l?) M
Q‘J‘i‘ ‘U‘)ﬁ” ‘5‘45)> 9 6.‘3 oKiils ‘;S“"‘é ‘_go..&s.i.jb “S_..ulia (e 5)lg‘.>tl.w‘ -\
Ol bl Slgigs g olKiils wlge pwiige (gouSiily ¢ lge cwidige toliwl -Y
Ol bl Sls iy siaio olKiils wlge cwidipe (GoaSiils wlge cwdige ¢ Loiils -¥

RN

W 155 A3 g (25 slo sy 357 IS a0 b 8l 5 (m0 U sl s (ol 5 ot 5] G 5 (50,5505 (ol o 5185 parinesl o]
2 T o Ko ) BT ST aseianl] el sl oyl ms S8 (5ol 5 S s il 5 B Sy s i (] sty
sl 00 ol 7S gankd ol bl o oaliolm] Jaw Coo g 00u 5 A anl bl sgame slizl 380 Jowe lal sl oo soliiul sgaze (glizl (5l sl
Gosmesadas lid ¢ 3 lad o IS sloo ol i Jalse sl a2, 15 4y SlaglesT sl easlvsoay slagealy » s o (31l sl ol (54295 )T S8 g
S o b laalejl (2l B o el a5 baysSTé el 5l Sopm 28,5 13 o)l 3p9m il it 38l 5 o Al slinets Gsly o g Sl gl e s
T2 1l ) 3londs T 5 DT b 3805 5l ly s gy (s3lude sl 098 (lolid Lulps o stae g o el b 6 et S 158 allas 550 (535 e
bar ,Lzs COOY0 & )| > (a0 o) sl )l anlllan 3550 (Shg 90 0 (sl p edulcawsds saige sabai odalcanst s 4 axgi b ol 0 oolitul wgSLT Sgamme
i 8l eadasl)] Jae o] Cessas VoYY SainSih s 9 VY (Sl dopd b /-0 MMYS 485 ey g ¥V MM (5,700 355 o+ [+ ¥ bars jLad 5 £10

ails odeliuwods o)z oAl b (S50l gt aiuly sle e olie

oS wlols

laly sladlg gl mha G L Els 58 a3 IS8 (g jluaige

Investigating the effect of process parameters on gas forming of AA6063 aluminum tube at hot temperature using
response surface method
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1-Department of Mechanics, Faculty of Neyshabour, Khorasan Razavi Branch, Technical and Vocational University, Neyshabour, Iran
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Abstract

Aluminum alloys have many applications, anti-corrosion properties, and good strength-to-weight ratio. The hot metal gas forming process is one of the new
methods. In this article, a statistical method based on finite element simulation has been used in order to obtain the highest percentage of mold filling and
the lowest percentage of thinning in the forming area of 6063 aluminum alloy cylindrical stepped tubes. First, the detailed model of the finite elements of the
process is prepared and the accuracy of the created model is confirmed by comparison with the results of the experimental part. Then the regression analysis
of the response procedure has been used to fit a level on the responses obtained from the experiments. Effective factors including forming temperature,
pressure, pressure rate, axial feed and punching speed were evaluated from the response surface method in order to extract the model and find the greatest
effect. Each of these factors has been studied at three levels in the form of central composite design experiments to identify the effect of parameters and the
best conditions. Design Expert software was used for modeling the response surface method and Abaqus finite element software was used for simulation.
According to the obtained results, the optimal point obtained for both studied characteristics is: Temperature 552 °C, pressure 6.5 bar, pressure rate 0.02
bar/s, axial feed 7 mm and feed speed 0.05 mm/s with filling percentage 91.2 and thinning percentage 10.37 were obtained. The presented model for
predicting the values of the dependent variables had very close results with the experimental findings.
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