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A STUDY ON THE ESTIMATION OF BLANK HOLDER FORCE
IN SQUARE CUP DRAWING

Abstract

Kim Jin Moo

In this study, when drawing a square cup, blank holder pressure necessary for flange

wrinkling prevention was experimentally studied. The materials used in the experiment
were SPCC and SUS304 and drawing ratio was 1.62~20. Two cases for lubrication

condition were experimented. One was without lubricant and the other was with

lubricant of high viscosity.

Key Words : blank holder pressure(BHP), wrinkle, drawing ratio, electromicrometer

square cup drawing.

x
1

o

1 AYged s7dEs AAE EWaECY
#3 A5 "asi)

1)

Aol ZHAHFAM FE EFEYeEE 2 AN e AAAE7H HPEA Ez2eda,
4% F5L & F Utk 2E€FH FEA dHAA  &8xA, FA, AE 5 HHANAE 9 FEol
T dANA Ag ol FHelA B A7t EASA 4 EFIECY L 48L& FIA
ol FolA gt 2y F3 FEL &A MAHR FE BHXE AAsu o
FA el AF G LA FEHEH 2
A F3e veur I3 dgd ¥l s 2. HEEA 2 wd

FEE HAste =dd UM A7 gHA
Aok dA Ty aAFe FFe HFsta I 21 A¥EA

4 A7 o

=]
5
qeol e Ae g %90 ge

e AF4Y B o3,
2 pgel a

Zt g 2 AT A8 AP Za X(side frame
type, PDH-250-100, &%, 250ton, 120ton, &4 7}
TFolE HFe g A EeojMel trslAl & whol HA, thol, ERagy, AXHFY B3 L
S5 glou FEolEtE EUGAEALL 9443 3 tY¥ L &AsE 279 2=A 52 MFEd T

AL e HHFERE slodor HE=R ofFrixE A3
Afrp njAsg 2y dE8AdSHNN B oo 9
87 ol9e £ 4% FEFo] BAEA & 22 24¥=7

SMNER JIAXNSAZEHS

Aol AgE BAe AAe FAF 244 085
ot 0.55mn%] WA AF(SPCOFH 2H A 27

(SUS304)2 AH&-H ot

- 34 -



Al ALgF FHY XNeE & ¥ ot
105mm¢! AArzZbd o]z, tholo] FukAL 15mm
ol ¥ AA 4 (shape factor, SF, Zidk73/He 2
o])¥= 0.143°]t}.

AA g tholg] EAE 14mmolx #Ax ¢ t}e)g
AL Z+Zh 10mmet 12mmelth. Al gl A48
#Ae) FASEHE SPCCHS A$ &88 A
e A, £FAEAASE, 430x10 ‘m'/sec, °1F
gshHe A8 A 5 5 T/HE 93, SUS3M
A FHol = 73 F(emulsion)E AHE3FA

Fig.l Measurement system

23 489y

AldH e e JAAggoln =2 Yv|(draw-
ing ratio, DR)¥ (233 @ a/Hx 9 whux)l?
o] AR 16~207A 4FFE Ar&s4t AR
o fE5d WPES 23V A EYA 5
mtZ el HALZt AR HE XEANA ST AA
Zrg719) AEE H2ZTWUXY Fo] o 20mAE
FE WrkA g FE9 wolv 1/1000mm7hA
3% 5 JE AAvlolazvEg 2HE o] £3d
ZA48 9o, Figld Azelo|a2eg s o/ &3
334 E Jebd RAolt},

3 Mg R uE

TEQAY EP3E 10m¥ GAEE NI
F, 58 BEOA HyE AX2EE W d
FES FRFAY. FELHY JEL AYd &
719] EFRHA AN FEL Hdizelrt 0.02mol A
Ad W2 FdHoen, FE9 Folrt 0.02meldtY
g Hd EWIEYH(blank holder pressure,
BHP)E F&°] 94X ¢t A E38aTd
oz VGepAT

Fig2t E32&9 ¢4¥9& 010kel/m 2 3}
YA R (SPCOB R FAAE7]E 4T u

KX
=

EdAA FEo] 44 d AL YEd adolth
HAAAERA G FJERRA NN Tl FFo] &
Asta, IUEAA A= ddo] nAHE VITH 2
of, AdWEAA = FF € nAHE VITANY
FEol FAHA AIEHols AP w HEd
FEo] A AACAAM FF w7t AxE RE

A

Fig.2 Wrinkles in flange(DR 1.66 ; SPCC)
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Fig.3 Circumferential displacement
in flange (SF 0.15, DR 1.78) for SPCC sheet
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Fig.4 Circumferential strain
in the centerlines of flange for SPCC sheet
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Fig.5 BHP vs. Drawing ratio for SPCC
sheet of 0.85mm thickness without lubricant
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Fig.6 Minimum BHP vs. Drawing ratio
for SPCC sheet
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Fig.7 Min. BHP*Thickness vs. Drawing ratio
for SPCC sheet
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Fig.8 Comparison of this result with Gotoh's
for SPCC sheet with 0.85mm in thickness
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Fig.9 Comparison of this result with Gotoh's
for SPCC sheet with 0.55mm in thickness
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for SUS304 with one for SPCC
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