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Determination of BBC2003 yield criterion constants for anisotropic
aluminum alloy sheets based on plane strain tensile test
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ARTICLE INFORMATION ABSTRACT

Original Research Paper This paper puts forward a novel numerical-experimental method for calculation of constants of
Received 11 July 2015 advanced anisotropic yield criterion BBC2003. Calculation of the eight constants of this yield
Accepted 28 September 2015 criterion demands experimental determination of eight mechanical properties of the material.
Available Online 17 October 2015 .. . . . . . . .
These properties include: axial-yield stresses in 0, 45 and 90° with respect to the rolling direction,

anisotropic parameters in the directions mentioned and plane strain yield stresses for 0 and 90°

Keywords: A | i Il _ . ’
Anisotropic yield criterion orientations. However, determination of the equi-biaxial yield stresses and anisotropic
Plane strain yield stress coefficients is relatively expensive. In the method presented in this paper, using a simple
Aluminum alloy sheet technique, the constants of the yield criterion are calculated based on plane strain yield stresses

Plastic anisotropy in 0° and 90° to the rolling direction. The system of equations involving the contestants of the

yield function, is solved numerically through defining an error function and minimizing it using
steepest descent method. In two case studies, the constants of BBC2003 yield criterion for
anisotropic sheets of aluminum alloys AA3105 and AA6061-0, were calculated using this method.
Subsequently, the accuracy of perdiction of axial-yield stress and anisotropic coefficient in
different directions as well as the coincidence of yield surface with experimental results for
BBC2003 and Hill48 yield criteria have been investigated. The results show that the proposed
method has good accuracy and stability in calculation of advanced yield criterion constants and
consequently the mechanical properties of anisotropic sheets in different directions.

“@ls hadl jeaS Sane Oy W) e (Shn el Sl ol s doddo -1
(S NS 9,7 (Ob Slo)ladsS (B9 5l sudg Slakad )3 S9zge Coe n 0wy slahy, op I8 ST (S B slasyy (oS slaail
B> g oy (pl i Sl dge uls SHL g (6,8 S ol liail e v g Ladlen ¢ o1ae mlio (gjlulonlsn (g5lug 05 Caio
lslne 5l oolitl sl (355 (@O JKE SV game | ] G yFe Dl &5 wizmen g an T3 ool (o ooliul 8590 slo by, Sl 5 S9a2 53,

Please cite this article using: Samled o0l b <yl 5l Al cwl 4 gl ) ol

S. Izadpanah Najmabad, M. Gerdooei, S. H. Ghaderi, Determination of BBC2003 yield criterion constants for anisotropic aluminum alloy sheets based on plane strain
tensile test, Modares Mechanical Engineering, Vol. 15, No. 11, pp. 127-135, 2015 (In Persian)


https://dorl.net/dor/20.1001.1.10275940.1394.15.11.22.8
https://mme.modares.ac.ir/article-15-4775-en.html

[ Downloaded from mme.modares.ac.ir on 2024-05-21 ]

[ DOR: 20.1001.1.10275940.1394.15.11.22.8 ]

Oled 9 LT e oliyd jal Slxw

Glaxiuo i 35yl 99T Yulwl s 3,Kluedl pgsireglT SWT lad g slr BBC2003 pluus jlse wylgs ¢yuss

2t 1) BBC2005 oolus Jlxe Zolgh sd sl 5L 0550 (S
5 Sl cuols cuin g an il )l oolaiwl b alie cpl o a8 S
ek s i 5 ] Cawsdy Slxe ol Culsl AABO16-T4 5LJ]
2l b oyl blusl 5051 (siluad (6lp cubrs gj 5 08 elis)
el yd g ks (5 | Baliod (pl )3 St Anlie 0y
0ae 8 5 7 slaws b Jlas ol (YL bl g o oolinu] LSS o950 g
M-K o9, b 8] olKen 5 saexl ot olil lagjluans ;o ool
53,5 et |y AAB00B-0 (5T ptaagl] 55 oA o i
5 BBC2002 BBC2000 (sab sy oabes (6l lixs 5l psbaie ol oy
polie 5l cadad sla e Colgd poms (gl sl .o esli.! BBC2003
5 67/5° 45° 22/5° 0° clz o 69, Slewodl culpd g pubad i
deS g las &b LS5 b aso,S eolitul 8,9 sliwl, 4 cuns 90°
(o § Armilzme et jlre Culgd gudl s Ghgy a4 ol 08
ST ol sl 1) 60 ,Slasals o po g 0590 ol (5 (o
sl plxl
did g ks (slolone Culgd s (6l 00 il ) Alisee (sla b
s sl gy g Cwadyl 5 Sligss ) eolaiul wile o als lyl
ol Slids sabge 0)lgan cans bli pl p ade a5 conl ooy
BBC2003 mlus ,Lxe Culgd dewlxe «pol> gdllie jo .l 000 5]
275 polie SS 4 AAB061-0 4 AA3105 pgeasdl 5LIT 5,9 90 sy
90° 4 45° 0° slivly 4w 1o §y9 6O, Sbeodl colpo g pulus 25
99 5% 3oy Slmbo (5,5 meled (IS Grizmen 5 090 Sbiuly 4 S
pebed G5 (Sdmlne Zunl 0as plwil (39 0,98 p dgee g 098 L,
Oglate slal b jlo Ll sdiges aw 2aS L Lsl,y oy Glamio 23S
Culgd g U goue gy 4 b e SYsles oBiws ol 48,5 O 50
ol B s 1A dnslie 353 LT 90 (gl BBC2003 qlus lne
alide slocgz ;0 (69, Kbeoal oy g peled (A5 (e 50 B9
2 3T 50l el o ol Guate Ul 28 1B ) 550
48 Ln Joxo L 5 oo (525 ol L BBC2003 ilus Jns (ol
sl he) slrar Glaman (i,S 1S gesl 5l esliinl ol 4yl

9o Dgmms 59y (nl Sl 5l GleSy (5570 50 GRS

S (9 -2
BBC2003 b jlzo-1-2
Como g B i)l daa L 2003 Jl ;o BBC2003 odus jLxe

)l g b o Slusal 38 G5 (2SS oae lasiluand
G5 ol jo g a8 S Ja s slamis 1) 15 Sl eebed Jlre (i S
9] et ons s (1) ik, &gt Jolas

5 = [a(C+ W) +aC - )2+ (1 - o)) (1)
P T gasb ool oyl b0<a<1lykeN>1(1) gkl o
"o ok (B) 5(2) Lals, b oS st 55 59uil slaadlge 51 olss A
[9] wos

= g1 + Moy, 2)

2

Noy, — P
Lp:\/(—o-llz 022) + Q%0120 S

4- Hill's 1948 criterion

11 o) louis A5 )9 1394 O (RIS Julxn Wi

Ol St o (e ool pdid jlae aile SIS 0 Silueas
Wil nd gl 3 Siluanls ogeiedll oGy ln Logas e
Sg oo bl S sla lxs 1‘5"-‘*—5 72508, Olyie 4y als (pl &S
ks sl jlons a8l @ jomie 3 sla Lo 5o St ol (gm 2 []
it Sl ool gldeazai> g BBC (VL Ll ole (glad iy
Wy 2SS (gilw e jo b iy mrlud b lre Sl ooliial 2l
Ao jlo dgil ol ooy pils a4y azgi b aS cnl b jlso ol Culgd pss
slasws ply SVYepome olaws b s e Yol oKiws > 9 JoSis
RG] PN S P DL Y
ot bl oy wdyin s Gla)lae Colst s Slahs,
ey B i ST sl sladys Sl s
L 1, BBC2008 (548 s s e ol [1] ol M50 5 Sl .o
wols Glis 5 WS alne Uad 1l (59,5 aieS 5 glym g s 99
Ol el Culg gawls yo (6 YL CBo gl gl ym iad b, aS
5 ool LSy 0550 95 (63,5 benal i po g el 255 gy
|, BBC2005 ol jlixe Culsd cymnnd g,y [2] bl 00 ctmgsy 5o
okl g arlone las w5 (19,5 aieS (g 5l eolatal b cLaily ol anay
ool oS ol lid g 08 awglie a8 iy ke o lao LT, Lo oy
Ol S 50 o cae e g o)l Sl st 5o (YL Sds b,
Wb L iz 4ty eles lme S0 st b 5,1 el pod | San
O Sl s o O Iy e ool g pdcilas] 5 co il Y1d2003
e g it lacys 0 o Klawal copo )3T s
el G55 3255 () 33 3,5 deglia YIG2000-2D Jlons b ol o
oo () 505 S g s b S b (solpiiig pedasd jlene Zulgl
) e ol b BB (s piycilani 5 g oot 3 Yl o ol gl 5
46y s (sl Lo 5l eoliil 51 UL 5 s [3] wmo e olis
5 V5 G5y 90 &3y 2 oGy e Se slaan T (gileans o
0,970 ulud i3 3l oolatwl aSm wisls lid g W0 ,S cwyp soguiansl]
5 9l [4] cal el (gose lagssluans ds Gl slp Hlss
SlSe plys 5 BBC2005 (5t deny walid jLomo 3l ool L o) Ke
2o S slanT g o (oslwdnd CB5 azs 4o g Calgh s y0 | olge
SlSe (2l (w93 gl cnl 58 [0] WS oy sl slay
2 ks 85 o5l Gy o g as a5 ke 0 Sl e 6
o 3358 oolizal 3 o] Bl gei] 51 (glambo 55 bl
slo oyLes AABOBL-TA 5LIT (sl (g, 99, 5l edwl Cows @ el mlaw
3 o e ey 9 Sk 55 s 5 3] slin o5
o5 el (e 0 g Bomb S8 b LSS 0)9mmegd s sab
2 OBer 5 Slf 0 oo Jos i 80 L lamio )5 elus
O ke lme Colgd (LaSG 0570 90 (2l (a5l 5l ool b andow
ouds Jo5is gl b (o SaeS b AAB086 5T ol 1,3 s
Siloass slp Gais ol @l [6] oS alne dais S by
ol Vb 280 el s (o 5 QLS 0jgme 90 GRS (505l
ool slass SIT] sl o o) ISen g 6 lY Lams oo lis | g
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2- Free bulging
3- Bron and Besson
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