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6 17 FT 753 3 REE a Fl e 5231 5 FEM-MSR
TRINAS I RARE R K E R 3T W 6 ]
PAE H, S8 B KR FE o 210 5N AR 5 TS
B F AR S AT HEAARL, BT R, R
5K T AR FITE A B S HE T X 3, FEM BAUL 4 g i
FOLT SR E, AR TSGR (7 B Eb S0 W i 5 4
T, MEL7 ATRAUE H, SCill 20 R R e 00 2 N AR

Major strain
0.40

0.35
0.30
0.25
0.20
0.15
0.10
0.05
0

(©

Bl 6 BlhE a 955 FEM BHUEE R LE

4345 FEM-MSR Tl 15 31 (1) 2 B AR 43 i G AN A,
EIRRRE b i K 32 RS BT AE A B 35 B R T X 3, A
SR RN PHARE e Hp R AR I X (41t X 35h) 20 A
ANEESE, T TR A 2 (4 B AR BRI X $8 85 ) o A fE 4t
o

Bl 8(a) AT/ JSE B0 15 B (A FRARE 304 mi %2
A R R FLC, B 8(b) B S, M-K HRig 5
P A FEM-MSR Tiili#3 2] FLC #i£E.M-K B it 115
FTHMEIZHS FEM FtHZHHE, FIEAH5 &R
$EL 09957, B 8(a)iT LLAE . ASZEG BT HAN
AR TEAT B A 55 7 % A FLC € BT i 5
AR 200 2 SO R A A D) PR AN Y T, AR AR BT S
BRI BAR et R 22 A 5 NAR i DU 8 — 255 T 1) FLCo
H P 8(b) T %, =2k FLC HIZRARIEAR —F. fE4M
P e i fuft AR R ST TR AR AS B, FEM-MSR
TR FLC bb M-K P45 SR e TSe00 8 24
WX ) iz {2 AE X, FEM-MSR Fiifllf{) FLC 5 M-K
THHSERMY . SRS, FEM-MSR T4, a7
F M-K B i 45 R .

AR, TE AR PR A 41 T 45 U
P XK, FEM-MSR TR0 8% B2 AR B AT 52
WfE. X—ZR5E 6 Fraiiil g i & L ses Em
TREHETMIG —E, "THeS FEM 1B I EE #52 R 4L

(b)

PE, Max, PRINCIPAL

d (Avg: 75%)
0.40
0.35
0.30
0.25
0.20
0.15
0.10
0.05
0

Fig. 6 Comparison of experiments and FEM simulations for sample a: (a), (b) Deformed sample in experiment and FEM

simulation; (c), (d) Major strain distribution in experiment and FEM simulation at necking time
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Fig. 7 Comparison of experiments and FEM simulations for sample e: (a), (b) Deformed sample in experiment and FEM simulation;

(c), (d) Major strain distribution in experiment and FEM simulation at necking time
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Prediction of forming limit curve of aluminum alloy sheet based on
maximum strain-rate necking criterion

JIA Ya-juan', ZHU Chen', LI Sai-yi"2

(1. School of Materials Science and Engineering, Central South University, Changsha 410083, China;
2. Key Laboratory of Nonferrous Metal Materials Science and Engineering, Ministry of Education,
Central South University, Changsha 410012, China)

Abstract: In this work, an instability criterion (maximum strain-rate instability criterion) was proposed to predict forming
limit curve (FLC) of sheet metal based on finite element simulation. The criterion analyzed the entire deformation history
of all elements in the specimen. The necking time and necking position were identified by tracking the temporal change
of thickness strain and thickness strain-rate. The criterion could be applied to deformation processes with possible strain
path changes. Application to the AA3003 aluminum sheet shows that the FLC predicted by the present method is in
overall good agreement with the experimental results, and it is better than that predicted by the traditional M-K theory.

Key words: instability criterion; necking; forming limit curve; finite element simulation
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