’r/tq4;£~oju4fj.}j%‘,//.w )[,ﬂj‘;j/yj/[&‘;w.l‘éd@j@

Sl 99 3 oolaiwl LYY <0 oyt T SWT (Sl (A UCEH i w9 DO UKCH v (S 0905 w st

‘fjo«&&gsu)gugagm

[\ ( (

© . ) ) )y
VoS dasdlas Shas obis el V15 el A Vs o sige

o>

Z
Lo pl3 o ol 1 oolézad 3 amm s ol b ol (5515 (Sl 55 (5 ik S i e (510 (sbidio sl 1l (FLD) a5 ISG e (sla s pos
el by Sy Cnl s G 5 0 o) (SLa 35 oy o gy ol olize (I 4 Sl o g Lo g5
Sl o3 S Al g I e ol g Ly SIS i atucls S o a0 a5 (FLSD) s (S 20 e (slo s pos
Ly s b oslitd U e o] Sty @L{U‘;mﬂ@uJwgﬂj/’j/u@/gjwﬁ~u;m moo{,,,;”.,jj/’;y/’
j/u&'"_,w/Lg;jwdgg—/u:j)@‘gjuwjff’ij SoSw ¢l o S 58S w&»&ujﬁw‘&,{}/:}wbab/af
ST ishs QL ool sl bk i e T 00 i JI LT (61 s SIS 25 o 5 o3 IS o (sl ls s ABAQUS /3
b Sl i i (e L0 1 Ol o 5 a2l ol il b s Z;,M'L;,wf,,' CanS sl lne Jlasl I fuol (slo )l pos

35" obizeal s ] (Sla ST 3 S m (sl s g

£ CeSa e (a5 K5 255 Al el ¢ 3 JSKE d s 5l Sl sojile

Prediction of Forming Limit Diagrams (FLD) and Forming Limit Stress Diagrams
(FLSD) for Aluminum Alloy 3105 with Finite Element Method using Ductile
Fracture Criteria

M. Safari S. J. Hosseinipour H. D .Azodi A. Gorji

Abstract

Forming limit diagrams (FLDs) are very powerful tool for prediction of the formability of sheet metals.
However, it has been shown that FLD diagrams are valid only for proportional loadings during which
the ratio between the principal stresses remains constant throughout the forming process. Therefore,
forming limit stress diagrams (FLSDs), which are independent of the straining path, have been
developed. In this work, the forming limit diagram for aluminum alloy 3105 was first obtained
experimentally using the Nakazima out-of-plane test. The forming limit stress diagram was then
calculated by the application of plasticity theory. In addition, the FLDs and FLSDs for AA3105 were
simulated using ABAUUS finite element software through the application of a ductile fracture criterion.
The results showed that the diagrams obtained by the application of the ductile fracture criterion are
relatively in good agreements with the experimental results, and hence, can be successfully used for the
prediction of forming limit diagrams of the aluminum alloys.

Key Words Forming limit diagram, Forming limit stress diagram, Ductile fracture criterion.
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