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Study on the design of punch and radius of die hole for rectangular shell
drawing
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Abstract : This paper describes R, Ry, Re, Rep, Rea for design and manufacture of die by comparing the results. Results
of this study could be reduced from three processes to two processes and drawing can be conducted using one die set
by modifying structure of the punch head and die plate. Oil canning phenomenon can be prevented when circle blanking
or ellipse blanking in blanking drawing. R., the important factor of drawing process was able to evaluate properly in

designing of product.

Key Words : Oil canning, Drawing punch, Locating plug, Upward drawing die, Inverted die, Puckering

.M E

ZRE(fufm el ukete] 4 sy (FAellE o
9 1/4 Y37} Qi AL Aoz A4 o7
A AEHAL7](Square  Shel)H  2]S-HA]-8-7]
(Rectangulr Shel)E ¢Jv]shH, o]#st 87]& A=t
g = BAE FIA 4 A9 olgHlE EY, &
A 5o Ao sAY S o&ate ol
o] =244 8(Drawing Forming)dl= WHel 3l
=3

SUFL] 8715 o R AL sted ZhE =
ZY(Rectangular Shell Drawing) WHS Ho| AMH-3}
3 o} 9% =2 (Cupping Drawing)oll |5}
A oy ZHE =2 2SS Ao r A
steld theol 2318 S5 AlACF gtk

8719 A, 2P, ERdZlo], =2Y3
T, ERYEY, ERYYY, £9a 29, 419,
=2, #X 9 volg 7L(731)H}X]“(Ang1ﬂar
Radius), S2]oj¥l2, tho]4h2 59| FjH4] 3ol
A3 7ol e S vk ek ey,
oj¢} e FHE FEEC oY 7P =S X7

n°

>x<1

16

sto] AAlshE AL EA43] & 4 glonz A5H
o2E= oW F Zlo] < A
3l 3+50] 7}
o AA <} &
4E Al71aL gk

Fig. 10149} 2] ZHs =298 539 AX|9}
tholg o] ZH )RR E A2, Hx] 9] ZH(f)HEA]|
ERp), thole] ZH)HEAE(Ry), A9} tho] 7 <]
UM ERe), X2 mAE] Zh(f) A E(Rep),
ol o] BAE ZHMWIAER,) T NAERE
A= ol AES A A4E AGs= eﬂ]‘ﬂtﬂoﬂ
i3k, Kurt Lange( )9} Frank W. Wilson” 5-0] )
31, ROl #8IAE= Crane. EV79} Aol #19 So] gl
S} Ry, Regfll #3fo] AFs S Wx] &k

2 AFgAE o= L(f@)ﬂ]—;{]g_ol A A
< g3t 19 w} =@ A e} Az 9 Eglo]
H(Trial) AA] & A= ¥]aL HESI R, Re R,
Rep, Rua®l A7 3H& % ]"] 3taLal skt

n:& oZio

Ni

e

=
—



(b) die hole
@ tolzh WA E(Ra)
@ 349 HHAER,)
@ to] 71 BAE 7 HEAE (Re)
Fig. 1 Radius of die hole

=
Fig. 29} o] 4 T2 FY(R,)9]
4 o] ¥F ==Y 4 &9
o2 o|FojXit) wEbA 1/4
7l YEZ==2(Deep Drawing)S
T kel =3 Zlo] ek

o
AT

-+ a=1=2Rp
b=W-2Rs

Fig. 2 Rectangular shell box

AE7t ok lar SHo] ke Aol S
AEE gYshe= Aoz )

dubzlow AFe] vzEYoNs ¢Ed =
A el AGAE Frett =rdshA ZapAut
g ErdolMe Al Aart Aure &
24 Sl ARt ShEE S Red] 4~6M= A
s =edo] Ak et ukdel] Ay
o £¢] Sol3k A7 offo] A7]= e Hrk

2.2 Rp, Ry, Re Rep, R 0|2

A= o] W ZH(f) A E(Re=r,) B4 IR
AFe] Wupe Pgor R AFE AAA
T2 AP FHoA dds Z st X 4
g dfofof gtk 1 3o =rYow ¢dE Ao
F2 =m Al 4% v Re7t 22 v
2~ E glo] ) (Restriking) ©- % X142 o} Ft} v
2ol Ao AeRYeHA Fow oF HRE
o= FAT, A, 58 TE 55 aHst] F
7b gle 7P FEAQ Fdo R nieRE A s
ofof gt}

ole} o] HX| 9] Rpi= AlFL] vl FgS A
Frst s AE AlER =R THAl F
93k 849] shtoltt. A9 wE ZH(H)TAF
(Rp) &} thol71 o7l -o] ZH )RS 3 Ro)ell
ofgtel =R Y7k e HuE R, Ree] AA 4
e =2 AE oFE e dth 59A
(Blank)= A2 W] ZH(f)EA E(R,) ¢} thol 71
AT ZH (WA E(Ry) #E 22 =20 7)ol 3
A7) WA BR EA AAlel T sE TAAA
itk a28a R, taE =Ry, B9 3y
g, FAd = k] daFetA] Gt Ry7F U

=

:
dom FUA A FY WA FUHEY
FAL Az 50 F7kE AsjelA 93

17



A\
-

Ro

M

(d)
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Table 1 Rectangular shell drawing(R,, Rg)
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Fig. 5 Punch and die plate

A 2229 9] RyFES 7.5mm(9.6~14.4mm THH]), Ry
S 45mm(10.2~15.3mm )= sFglomz 2l
gk o= AgE gk duvshd, Al 12299 R,
o} Re#h2 AAF o= A ]Oiif_ﬂ_i Fig. 63} 7+
e) »zgteﬁ zﬂ/\h,} 4474] ] Eiow] xélx% oy
HAARE A 2= 2 YA RO AT AA %k
Admm B A& 75mm o] 3L, Reel X4
F 10.2~153mm Xt} AL 45mm ©|E=E 1§]
2 0] Ay Agdt Ao 7 FAFo &
g 37| 2 stttk AW AL Flg. 6}
o7 31A] ¢l A =R YA AlE
=2 AWyt chado] 9 R, gkp_; A
21:;0]0“}\1 Rp, Rd, ch Rcda ?,LO]”—‘
A At T} Al 222 9e] R,
& Ropy R #t% W34 @4k om Tt Fig. 59
HAX e} tho|Zeo|EL] FZo} ZFHHS J)As)

712 3k o] WL FATE Fo)7]

d g, 53 142 9]
ol

A Fig. 59] Al 2224 539 HX|} tho]
FHolE F2E /A5t Fig 73} 22o] AA 519
o} o] %63 < AHEsle] A Egte] DS s3It olv]
A 12298 A3 Ag o|n& A 2=z 90k &=
g7z gk Al 222 w39 s dEs,
HAX 7} 25 el A" Z 2 I(Locating Plug) 24 1
2 =29 X%]* XA Al71aL Fig. 1(d)E =L
ol g =2 T S A7IE Aot o#HA
Al 22k E2dE 30 913 sl T glo] Bl=
2ol JFH oz o]Fo] AL Fig. 8(a)= Al 13}
=29 AgEolH, Fig. 8(b)E Al 22 ==Y AHE
Foltk

O\
o U L:ﬂl
o~

o

of o JN 2 o, rl
x

x

N
N

\ ox rlo rE
oL o

o kI &
Fﬂéinﬂmml

okl oft ot
oL ok
o

=

Journal of the KSDME, Vol.2, No.4, 2008



ooe
o1t o= )
o -
Q T L ‘Mlyl
s il = =
a ! 7 | - m
Q
2 | ) 87 g
g | q ) &
s | FlliE EX =
g ol | @ | Ty | 5, 5] E & 5
S a | , il e J S
2 7 gO< i .m JQH m
— , & % —
2 | 0 | B = =
=
b 7 e
. =]
=8

21

(b) 2nd drawing forming
Fig. 8 Drawing forming

(b) 2nd drawing punch
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