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Fig. 1. schematic illustration of hydrodynamic deep drawing assisted
by radial pressure[4]
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Fig. 3. true stress-strain curve of SS304 sheet
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Table 1. physical and mechanical properties of SS304 sheet
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Fig. 2. a)details of the die set, b) die set assembled on the testing ma-
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ner radius, D workpiece wall, E die corner radius, B) diametrical direction,
critical area C at the punch corner radius (place of maximum thinning)
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Fig. 8. the proposed algorithm for optimization of the initial sheet blank
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Fig. 7. initial position of the node, b) final position of the node, c) the
displacement path of an outer node during the process [10]

o 1 055 o2leg ConrBig 100 10,5 gl Cuprige 1l Y S
[ ]siald dob 3 o2, 05 S loasle

o i & dagi bl o i )3 dliad ) aST A st Olewlre plog]
gLl JIBle s )3 a1 o g 450 5l e S e e 4l g
4S99l Jl3le s 31 ookl b a5 3,90 (ola it (e LIV
Slowlo adS g osd o3l JWsl JuST l8le 5 4 laodls g ool cowd
Ol 2 8 cand S5 @ oYl 0ad pbsl () 5 (A) Lilyy @ axs L
Szl bao,S 4ls” gl Colf Comlua o po o (58,5 a3y 5l Gy
Cawd &y (A) dlasly 51 ookl b o, SO ST (gl Camlus (o pud g 00
o> iulially (gilwaigy cds Lol fodgy plo; (Byb 5l )1l el W
oMy S5 oMol ) iy ol s i e s ] S 4
(e Byl gllad ke by U S joets 3u]8 Jeloxs g 220
@& e Ui piegh il 3 |y silediae Ng) A SIS bges

il pn bd gumeal by porie

Aot

1 Solidworks



ASY B ADY doxiuo AYAS Lo o oyl FR 093 pusS pual CSlSlo (nbites &yt

0.95 -
0.9
0.85 1
0.8

0.75 1

(mm) cels

0.7 -

'y
\ 4

0.65 <« b
0.6

0 10 20 30 40 50 60

(mMm) axhd 35 10 3 alold

0.75 -
0.7
0.65 A

23,55 (i dakad
kB sl o

0.6 4

Ceols

3 0.55 A
0.5

(mm)

0.45

Y

0.4 i

0.35 T T T T T
25 30 35 40 45 50

(Mm) ashd 55,0 31 alold

(<)
Fig. 10. thickness distribution diagram of the rectangular part at 22

MPa pressure and 30 mm depth (from A to E in Fig. 7) a) Longitudinal,
b) Diametrical direction (maximum thinning at punch corner radius)
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Fig. 11. punch force-displacement diagram for rectangular part
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Fig. 14. Diagram of pressure effect on thickness distribution, Longitu-
dinal direction (from A to E in Fig. 7), obtained from simulation
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Fig. 15. Diagram of pressure effect on thickness distribution, diametri-
cal direction and maximum thinning at punch corner radius, obtained
from simulation
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