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Forming Limit Diagram Measurement of Tube for Tube
Hydroforming Process

S. S. Han
(Received July 28, 2006)

Abstract
The forming limit diagram of tube is required for the part design and the formability analysis of tube hydroforming.
The finite element analyses of simple bulge test were done to obtain the various strain combinations on FLC. The finite
element analysis results were shown that the bursting at various strain combinations could be induced by simple bulge test.
The experiment of tube bulge test was carried out according to the test condition that obtained from finite element
analysis and the left hand side of forming limit diagram was built.
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Fig. 1 Schematic diagram of FLD test tool and test
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Table 1 Material properties of tube

Ys TS .
GPa) | (gpay | TEI®) n R
02659 | 0315 432 0.145 | 1675

&= K(g, +E)" (GPa)
K &, n
0.549 0.0559 0.277
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Fig. 3 Schematic diagram of tool for simple tube
bulge test

Table 2 FE analysis conditions for FLD measurement

of tube
Bulge Width Tube Length .
Constraint
(W) @®
Casel Constant Tube Lengthf- Fixed End
s¢ (L=260mm) - Free End
—20,30,40,50,6 -
Constant Overlap I Fixed End
Case2 0,70,80, o
100.150 0=100mm) - Free End
Case3 ’ Constant Overlap}- Fixed End
(O=40mm) - Free End
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Fig. 4 Variation of strain path with respect to bulge
width W for case 1(a: free end, b: fixed end)
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(b
Fig. 5 Variation of strain path with respect to bulge
width W for case 2 (a: free end, b: fixed end)
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Fig. 6 Variation of strain path with respect to bulge
width W for case 3 (a: free end, b: fixed end)
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Fig. 7 Deformed shape of tube during tube bulge test
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Fig. 8 Deformed shape of tube during tube bulge test

o9

G

0!

| ——w=150 &2
! - -w=20 N
O W=150 :

o wm |

-05 -04 03 -02 -0t o] 01 02 03 04 05

Fig. 9 Strain path for each bulge width
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Fig.10 Forming limit diagram for tubular material
measured from bulge test
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