[ Downloaded from mme.modares.ac.ir on 2024-04-19 ]

[ DOR: 20.1001.1.10275940.1396.17.10.18.6 ]

340-333 yoye 10 o lasis 17 0,93 1396 (55 ()30 SeilKo iy adxo

9y el dolinle =

: . z &

oy Sl (wigo = 5
mme.modares.ac.ir ;’7,«/\."__:{;:%,

6061 posmngdT (S8 19 (ST (AOIShN> S0 (59 2 (BDOJKD T g T (w9

Lsulsl cran y a9l 7 gadila el & s lad Lilged

St ol Coio g ple oSSl (SIS pwige ) wli)S fuazadl £6 -1
Ql)@’ ‘Q‘):’.I Caiuog ple ol (Sl (sl bkl -2
rhashemi@iust.ac.ir 16846-13114 i, sgiio o)lps #

EXVE Ao wleb!
Wl (gilisee (gl yiolyly A8 o asuiio |y (dge (2615 £95d &S Cunl (glbiS)S (S 5 (godgize Ciis > (B ISWbus (sl )lyge J (st dlie
T o 5,138,505 e 5,4 ; : 5 e i« e 1396 ,5 21 sl

el o35 38, 51 (S0 a8 s 138,50 b lages ol 69y o 5 (2O ity 6y )b yoans dlod ¢ k8o Lages (39 Crobrid ISR
N . . . 1396 IRR 28 VRN

Sladyg lp (@3JKBas 9o 35 cul 13 ) ey S b aiins LI dagyg (2SS )3 & Cunl (2SS S p 1396 41 05 sl » )
800mm/min 4500 200 (100 20 5 5 <404 200Mmm/min 5 100 20 (clace po »3 3MM Caolses b 6061 pguisoll b5 45
BB 3 85 alasrs g9y 63V B g Sgiae oy bug @l Cd G904 (228 Sl il pad dlre (9308 Ojg0n S ES
Aipdr jlme g weSUT dgame slinl J3le 5 5 ooliul b odse (giloJde Cpimon .83 ploul cilodd adlel 5kl Gillae Calisto ojlul S 3 lages
e 5 S)b oo s bt (gl Jie 5 (225 gl Cono a8 plosl S pguile Jae slaodly (0,8 3)ly b Sz S Ol 6061 ey

w2 b Jod BB lld b e300 5 (025 lnodls a0y (LS @bt g A5 oy g9y 99 5l 03D ooy (RS a5 sl ylaged (Sl e
S o e Gl b &S iS4 b oo Gialial R 1SS s jlbsel oy G g Rl L AS saalie uoren W)l Sled e
O oles bulys g SWlao! Bl e alise Yo Wl o lpess ol ool a8l 35000 30% 43505 200mm/min & 20mm/min
ser okl s 0855 5 e s 5 (456 5 i o100 51 a8 (5,5 £55) b g 3 D il 4l Gy 5 B

sl S8 ey gy IS5

Survey on the effect of forming speed on fld for Al 6061 sheets
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ARTICLE INFORMATION ABSTRACT

Original Research Paper FLDs, in fact, are the range of strain combinations which identify the beginning of local necking.
Received 12 July 2017 Different parameters such as sheet thickness, structural defects, temperature, loading direction, forming
Accepted 19 September 2017 speed, etc. influence these diagrams and one of the most effective parameters is forming speed

Available Online 27 October 2017 whichhas a direct connection with press speed in sheet forming. In this research FLDs are calculated for

Keywords: aluminum 6061 sheets with 3mm thickness at rates of 20, 100 and 200 mm/min experimentally and

Strain rate simulated at rates of 20, 100, 200, 500 and 800mm/min. In order to do the experimental tests, bulge test

FLD is conducted in sheets in six different sizes according to standard by hydraulic press and built steel die.

Al 6061 Also, numerical modeling was done using the Abaqus finite element software and the maximum strain
gauge criterion by entering the Johnson Cook data. Experimental and simulation results verification is
studied by surveying the tearing location and errors between FLDs and the result showed that
experimental and numerical data are compatible with acceptable errors. It was observed that by
increasing forming speed FLD increases in such a way that by increasing the press speed from 20
mm/min to 200 mm/min, FLD increases 30 percent. This variation can have different reasons such as
friction effect and interaction effects between die and sheets, because at the low forming speed (of less
than 100 1/s for strain rate) and at room temperature, the effect of strain rate and mass inertia are
minimal.
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Table 2 Johnson — cook constants of Al 6061[12]
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Fig. 10 The Comparison between experimental and simulated FLDs of
3 mm thickness Al 6061 sheet at 20 mm/min rate
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Fig. 11 The Comparison between simulated FLDs of 3 mm thickness
Al 6061 sheet at 20, 100, 200, 500, and 800 mm/min rates
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Fig. 12 The Comparison between experimental FLDs of 3 mm
thickness Al 6061 sheet at 20, 100 and 200 mm/min rate
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