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Abstract
A tryout is a series of process optimization for robust stamping before transfer to the press shop. During tryout, the
drawbead control, blank shape determination, binder surface modification, etc., are carried out mainly by a trial-and-error
approach. As the level of difficulty of the stamping process increases, the formability becomes more sensitive to the

contour of deformed shape, i.e. the blank shape.

A digital tryout technique, which simulates a real tryout process, is

proposed in this study for challenging stamping processes. Since digital tryout is carried out on a desktop, not in a press
shop, a precise control of the deformed contour can be achieved if an optimal blank design technique is utilized. In this
work, the proposed digital tryout technique is validated by successful applications to different automotive parts.
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(a) iso view
Fig. 2 Original stamping die

(b) drawbead line

Fig. 3 Forming limit diagram (original design)
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(a) draw bead line
(b) product shape and target shape
Fig. 4 Modified design
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Fig. 5 Evolution of optimal blank design stage

70

60 [

50

Shape Error (mm)

20 |

Initial Design (BSE)

——— Deformed Shape
Target Shape

(a) Initial design (BSE)

2nd Design
— —— Deformed Shape
Target Shape

(b) 2" Design

3rd Design
———Deformed Shape
Target Shape

_J

(c) 3" Design

4th Design
——— Deformed Shape
Target Shape

—

(d) 4" Design

40

30

I Max. Error
[ RMS Error

L L.

Initial Blank(BSE)  2nd Design 3rd Design 4th Design
Design Sequence

Fig. 6 Change of shape error

8
~
%
H
S
&
N
o
_L(ak
ok
>
S~
Rl
)
Do
M
X
Do
fo
Do
(@]
—
w
1

>

ot

o aa
-,
T

Tabo "ot ok Tok Tase

th. Fig. 6 & Fig. 5ol Webd H A& AN
AE3 wAEE Y FHEAdE BT S8 F
ot AFoddgos xd3 Ao v w
e HER At st des BT
Stk HEEEE S tAHEolop o] T e
Twd AR A= FEAdE AYa sle
2o ke

Fig. 7& HAEYa= AP Axoln
Fig.39] A7|<lete] Autob= e, B2 I3
A=l ool glof AL EZo|ob2& Faf A
THoR AYol ¥ AL e F UL
< ¢ 5 Ak

Fig. 8 & =&d HAAERAFES v A4
A%k B vebla sk A eae] 9ol
ALz ol ZHA Rk, g2l o] ad e 7] wiEel
Ed7egel gt U eer 5¥AE
Aksl7] 1k HAawe] aAls B9 149 &
Q%2 883mm><219mm = YERgh 1A &
BEEL ERATE ol By Wil &£
el we Arpds 2 ALV 24, 34
F7tell whE Ade] EAIA, of7lel dEe Fa
A7 obd BEAAR AAEE BYY FAo|



HAETE AEeANEs AT gAdEH ok

‘ 882mm | Table 1 Results of process improvement (example 1)
N — Blank Size Remark
. .. . X
o T 207mm Original design 920260 = severe crack

(239,200 mm?)

i B = beadless stamping

Fig. 9 Modification of blank shape from optimal blank i 883x219 = free of crack
g P P Optimal blank | (193 377 mm?) |- blanking

= 19.2% less blank

= beadless stamping
882x207 = free of crack
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sholth 2RAT HAEYIE Sl Ao
7] witel] EA el aEe ARl Slvh w
A EE5E ERAFLS oA Alojg R A%
7hed daow WA s AEF FA
HEAFe FEE weste] AAAEERAE
E=EAAL, 1 AT AR AREES At
Srtel] S1Ae FAFAA FFS vtk V] H3] 23.7%7F AT Wy oy AWl JhE
“xpo]l A, 4E HF dAe EfuI o RS R I R = e )
o] 2 3¢ §AATMES a7dvke Aol g A o3} o] TIAHEZoJobe-S A3 A
24 Tt 5o EAA sl 5E3 497t of ARl AA ANAE wRk obdel SR EA
Ui 37 348 dsstA ke dgelrh F7Hgle] 2 AR HE dFor dE e
of ZAE sZdsy] fs) =EE HHERA TAXAE =2 S FUHAT B
7} AArzr o gt H o 2R Figo 9 7ol ofvzl dF A&H =RHER fFF52EE0] of
339408 AAger wydAA Hodth A U GARs A 7] wEe] Egfololr §
Ao s WEE o Fig7 o dPs|AAvtet A oF HExHS 99 mau=o] FAZo] P
TAFS B4 ¥ adEsia, 1 A3 Figd glol el met, F4NE 70e Fr)How b=
oF e Alojgo] 7hEdt Akl 882mm><207mm o] 7} o= ghekEr)
of AAAY BRI EEH AT
Fig.10 2 Fig.9 o] HAIZAFEF T2 A4 g 3.2 Example 2
AR Fig7 o HHEBAF] FHHAHR o] & Figll(a)x oIAl= AH&d sde= dd 3
33 AYE BT 9y 1 olfE HHE 2 WA Hoks W A st dF-AHA Gl
YAE AP or AFAL w HFAFNA S 2ueh mAEel FEY G e =
EgWoz AAHE RS nE] HaA7oR 3 EAZE SAl AYa 9lan, SHelA ®
W A GEo] ANE Wil vehd Ans ok W B Aww 90%d] 7h7bg wuk ofu e
HoEn, BEHoR i AHEFE TS 7 2w wHoR Hof glo] 2 FolelM dheta
ia= FEol Al TAE Thed e Zow dd
Table. 1 & A=7bA Y3 AL EZ ] o} "oy dAdete] BRa dd2 Aade] obd
o] AE 33 Ao|th = MAA LS A=< ol 77k el AA o] ez} Aol A of
A =l =Rv=s A&7 FFSE 920mmx 15mm A Ags Fa d Eel =2HErt
280mm ¢ A B FIPsi=d sAF AR = o] 9}
Jﬂr AWo| FAEA WHAsE Ao o=H 3 Fig.ll()y= ©] #3d ==2v|=rt X" 2G5
ot wHlS g e 487 A% 29 5ol = melFal sl
q] B AAYYD, AR EE 19.2% 7F A Fig.12 = A7 €cte] ey Ax=z 599



=1 = )

="

(a) iso view (b) drawbead line
Fig.11 Original stamping die

(a) drawbead line

(b) product shape and target shape
Fig.13 1° modification (drawbead, target shape)
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Fig.15 Forming limit diagram (1* modification)
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(a) original design
Fig.16 2" modification (binder surface)

(b) modified design

Fig.17 Forming limit diagram (2" modification)
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Fig.18 3" modification (fillet radius)

f,;;JIA_\!ﬂ

(a) drawbead line
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(b) product shape and target shape
Fig.19 3™ die modification (drawbead, target shape)
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Fig.20 Optimal blank design (3" modification)

Fig.21 Forming limit diagram (3™ modification)

Table 2 Results of process improvement (example 2)

Blank size Remark
Original 1130%385
- , |"severe crack
design (435,050 mm?)
= beadless stamping
o . 1129x340
1% modify , |"severe crack
(383,860 mm?)
= 11.7% less blank
= beadless stamping
d . 1088x302 = binder, fillet
3" modify )
(328,576 mm*) |~ free of crack
= 24.4% less blank
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