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A Research on the Processing Method to Minimize the
Outer Radius(Sharp edge) in Sheet Metal Z-bending Work

Jae-Woong Yun
OPS-INGERSOLL KOREA

o Z T (press dies)oll 23+ w37} (bending work) ©]2H= A2 HH 3k £ d(blank)E T2 dhi= (M)
2 wol= 3otk 5 7-S 3hH w8 7 (flange) 7 w8 A 4] 94 l"@rﬁ(web)oi TEE W, 5 2kl(bending line)
o= 193171 ZF = (bending angle)} 3 ¥EA] E(bending radius)©] W&} 9|02 Ay Hr) oju], U5 @A 5] A7)
© AFY AGER JAX 7 A Ak AR HAX G By AA] w8 Z‘é% waT-flel glate] WA AL €%
WA E -9l T D(crack)o] AT w37FEANA Y] 95 wIWAEE A o r ATk 2EA 2 wNAE
245 wdAR e} vholEEo R et ag XFR wdF vk wdrtedlE V-u g, U—;LU‘ Z-w3, O-13, P-
w8, ol A]55E(edge bending), E2~E 53 (twist bending), =B (crimping) 5°] ATho] FollA Z-3-2 w3lekelo] 271
25 B3] AR sPA(TIm)el AAste] 3R br)wdelt sl Fr)w ez 255 e 58S AHEdth 2
3& A8 A% 9 (crank bending) ©]Zt L% gt} o]§l X0 FHOR Z-HItES HH UISTAES EFEATE wER
oy ZFATFRE AL FFAA 58 F e Ha S AFEA 53R Z(H)NAERp % Eids AL
Addg A= G5 FIAE AFE FPAAY ol EF0 R H3E qle VMG ARZoX|(sharp edge) B33 wlS-
22 AFR=02mm)E B3I Q= vl 2 =illA S 9SS E AFE 0.2mm ©FE wET e Zw 7k
THE N ataat sksich

Abstract Bending work using press dies involves bending a flat blank to a desired angle. The bending produces a
flange (the bent part) and a web (the unbent part). The bending line will have a bending angle, and there is an inner
and outer bending radius. The minimum inner radius size is determined by the material used. When the inner radius
size is too small, there will be excess metal welding, which will cause a crack in the outer radius part. The outer
bending radius size cannot be controlled by a bending punch and die block. Types of bending include V-bending,
U-bending, O-bending, edge bending, twist bending, and crimping. Z-bending involves two bending lines, which are
set on the upper side and under surface of the blank, respectively, and upward or downward bending is used.
Z-bending is also called crank bending. Z-bending using this type of die structure will produce a standard inner
bending radius. The standard size is the minimum bending radius that represents the angle radius of the bending
punch. In industry, there is a need for a sharp edge shape with a very small size (R=0.2mm), but that is not possible
when using bending punch and die block. The purpose of this research is to meet the need by development.
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Table 1. Product dimension processed by the preceding 2) AR Z-wdFZd 93 Egolo}y-
. st
die A,B.C at 1" stage Aol o) A3H= Table 2 2 Fig. 59} Fig. 79]
preceding die A(prebending 107) @9]_ 71_‘;]_
=3 .
Pos. H inner R outer R
932 447 0.6 1.6 ) ) )
Table 2. Product dimension processed by the preceding
: nd
preceding die B(prebending 13°) die A,B,C at 2 stage
Pos. H inner R outer R preceding die A(prebending 10°)
Straightness
9.34 4.04 0.6 1.6 g . H outer R outer R
deviation
preceding die C(prebending 157) 11 4.50 0.6 0.6
Pos. H inner R outer R
9.35 3.75 0.6 1.6 preceding die B(prebending 13°)
Straightness
= H=Bending height, R=Bending radius . H outer R outer R
deviation
1.2 4.55 0.3 0.3
preceding die C(prebending 15°)
Straightness
o H outer R outer R
— deviation
o X 1.4 455 03 03

— =
@D A die : 10 degree
1' RO. ¢
3
) B 5 J S
@ B die : 13 degree
4.79

@ C die : 15 degree

Fig. 4. Bending dimension for preliminary bending die
at 1% stage
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== H=Bending height, R=Bending radius

(6.4)
"

(0.2) |

| (0.6)

¢ 1,19 L

D A die :
(6.4)

10 degree

(0.2) |

@ B die :

13 degree
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@ Cdie : 15 degree

Fig. 5. Bending dimension at 2™ stage
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Table 3. Product dimension processed by the preceding
die A,B,C at 3" stage

preceding die A(prebending 10°)

Straightness
. H outer R outer R
deviation
0 4.15 0.4 0.4

preceding die B(prebending 137)

Straightness
o H outer R outer R
deviation
0 430 0.2 0.2

preceding die C(prebending 157)

Straightness
o H outer R outer R
deviation
1.1 4.30 0.3 0.3

= H=Bending height, R=Bending radius

6.50

Loy

~f

“\R&¥ =t

@D A die : 10 degree
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@ B die : 13 degree

6.50

<9

N T (0.30) 0\
Lo’

1

4.30

(0.3,

(1.10)

@ C die : 15 degree

Fig. 6. Bending dimension at 31 stage

@D A die: Z-bending 10°

@ B die: Z-bending 13°
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@ C die: Z-bending 15°

Fig. 7. Section of Z-bending product at 3 stage
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