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Experiment on formability of aluminum alloy sheet
under three dimensional stress state

LANG Li-hui, KAN Peng, WANG Yao, SUN Zhi-ying, ZHANG Quan-da
(School of Mechanical Engineering and Automation, Beihang University, Beijing 100191, China)

Abstract; An experiment study on the flow characteristics of aluminum alloy 2B06 sheet under normal
stress is carried out on the basis of the elliptical hydraulic bulging. The equivalent stress-strain curves
of the target sheet are obtained by the ellipse bulging experiment with different ratio of the length
semi-major to semi minor, b/ a; meanwhile, the material and the thickness of the overlapping sheet are
varied. The results show that, when nicking occurs, the equivalent stress-strain curve of the target
sheet can achieve greater strain under the action of overlapping sheet. With the decrease in b/a, the
flow stress curves tend move away from the curve obtained by circular (b/a=1) bulging test. At the
same time, the larger strength coefficient of overlapping sheet, larger hardening exponent and larger
thickness of the overlapping sheet lead the thickness of the target sheet more uniform. Proper
overlapping sheet can significantly improve the flow characteristics of the target sheet.

Key words: machine manufacturing technology and equipment; flow characteristics; overlapping sheet;

elliptical bulge; thickness normal stress

i 75 H #A . 2016-05-23.
E£TH . K E KR LT H (20142X04002041).
TEHE BN BBAIME 1970 ) L 5 882, i+, WF 58 07 ) e il 1% . E-mail : lang@buaa. edu. cn



- 1528 - kK % 3

(T % )

%47 A

0 5 H

TE 4 & AR A8 T8 47 R 5 T M ORE Y Ik 30 4
ENEEM RS, Kb kR
SR B 5T 5 2 o AL 455 B AR T | B T A A
B P 9 3 A T RO i . S b A a0 R
SRIRAEMIE (AR Hae7E i ih 288 50 Tt &
JE A B B A . DB AR B E 15 H R 6% 3K
5 XL R T A5 AF T B g -0 AR th 2. 7R 46 8 iR
M FEW ST 1 78 v, MR 3R T8 23 32 BVWAR R T
YEH s BUE AR SEBR AL T =1 5 AR . SR,
B AT W 7 -0 AR i 2R O IR AT T TR R
125 1) 1 3068 46 Ja AR M I SRR R S e, PR R
JEE 35 ) N 3 B 51 R R -1 AR 2R E X T
W5 4 @ AR b BT P R Y 2 CE KM

SRR S B U DA R NP O =9 A
RE AY 52 0 1O BIF 5% © B0 W Uk . [ 4h . Hille
P T 3E T EDE MU K IR o 72, SOk
T A5 JE2 R R AR B A MR . Rees!™ 2 H T
S S | R s SRR S NV ER e i D LR o
AU oA 2 T 4% 1) Sk L O BLIE bl R
5 PRI B8 bbb RO T0E 35S 1 U 3l b A e g 28
PR 2 2 A AE AE, N5 R B R AR
Banabic U4 T —Fi L T AR JE B A Hill i
IR o T %) 46 VR P O 3 A S AR S A AR AL S T
TR AL RN S PE AL R, Ragab 26U 3@ oo fifi ] [
& T RO B R M 0 ik T2 12 40 AF 5 1 46 3000
J1-RiAE M2k . Lazarescu %0 3 1 — BB (19 1
(58] ik T 30 5 v o i o S5 0 -y AR il e AR
P FLE R B AE D], R AT T DCOA Ik Bk 4N Y &5 R0
J1-RiAs £k . Panknin™® Fil Spota 50U #E 42
JESAE 7 T BOE M8 58 Wik R i e B Al [
P A B AU B T o T 0 e T 2 o 0
B 1E MK 8, If6 )5 B2 v ) W g 8 5% e 1 A8
BERY 38 o FRE AR LA IS I Uk T A . =
RS DI A 4 LF21 PR X4, 3 T R ad
AR BB RY , 3 BT 45 8 )23 AR b8 R Y 5 B R U
fen I A AR BE B OK L E  R AR A B T
M4 T P B 0 B R . 2 AR 0 AT 2o A 3 ik
AR BT T L2 4% H2 38 M SPCD Rk 4K 1
SEBR R J3- AR il e, 38 G L R A3 B, A AT 4R
0« A 1530 T 3SR ) b Z AR RO R . M
BEAAZIE I T FE 3G T, A ek i) 4 PR 45 580z A8 44 K
L AEZON 7 AH G O, (B SR ek A 1R A K O

T8 A 7 NN A7 - ARl 2R B BIE TSR AR A

PR A5 32 B b T i R RUIKOE 18
KT TENR B SRR . AT R AR K A
SE AR RN 3 -0 A 2 B B SR AR . AR SCHE T
BN BB FE R, 3 508 i 40 5 6 B = AR [ ik
TR R W 58 R SRR 1 o X RE BE % SIS B 3t
B WA A 720 I o R b O SE PR IR SR . AR
SCak )3 T A V2 AR (B AR R 436 ) B AE 0 A
T 3 o B A A T A [ AR Il L A% 1 R
FERRE B0 25 85 L g 0 A ph 2 DA R R B AR Y B
BRI JE B8 Xk B AR R Bl P B SR

1 o Hria

L1 TR RER

L T2 AR (B (A 9 K B R R TR A P 1 R
N o MR R b AR AR 7 Al T 1) b A ) T
e I 3L A (R T o T K T 1 L A 67 ] ] 2

B
1 BERWEMEREKELE

Fig. 1 Overlapping sheet hydro-bulge process
with elliptical dies
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Fig.2 Geometrical description of the elliptical bulge
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Table 1 Mechanical properties of overlapping sheet materials
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A7 1) IS5 2 R o JT AT ) 3k S AL A 0 o T 5 L
P A B 1256 b, a] DUE i A A
W R A B 25 A5 W B R g, OF MOE S . S5 A
PR T AR DL 2160 2 )23 A T AR b 22 ] ) 15 Ao
JHEFETI oA o B2 BT BUE AR B B9 167 B8 A% 82
RE % 7E K P 2o A8 v 3 HRCTO0 A Ak %) 1% 1) T O 3 2
T oL W I KO e B SRR A% 3 Hh U AR Y 1 B
JELRE AR ARG 0 o a6 FH 2] A [T A R [ A% 4
P& 4 i s o A B Bl G B2 O 100 mom, Rl K B 47
552 100 mm,80 mm Fl 60 mm,

B 4[4 EE AR 7R [E 46 43 2 b B 1 A e bk
Fig. 4 Rack and die insert block with different b/a
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Table 2 Experimental scheme of elliptical bulge
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sheet with different materials
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