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Abstract : Press processing is one of the best machining methods capable of mass production, satisfying dimensional,
shape and quality among the methods of processing a metal plate. Among them , Fine blanking is a method of obtaining
a precise cross-section such as machining of the shear surface shape. In this research, Using SCP-1 and SHP-1 materials.
The deformation behaviors of the material flow affecting the die height of the shear section in accordance with the
position of the V-ring in the Fine blanking were compared and analyzed. Result of interpretation, It was confirmed
that the force acts on the position where the material flow direction accurately forms the die roll that the material of
SCP-1 is at a position of 1.5 mm and the material of SHP-1 is at 2.0 mm. As a result, it was confirmed that the state
of forming the shear surface by the V-ring was excellent. Using analysis results, In the experiment, the height of the die
roll was considered by applying The position of the V-ring was 1.5 mm in SCP-1 and 2.0 mm in SHP-1. As a result
of comparing the height of the die rolls, the height values of the die rolls were different from each other, It has been
considered that the tendency of the die rolls to coincide with each other. It is considered that the difference of the die
roll height is caused by the pressure input of the V-ring. In this study, the deformation behavior of the material(In
addition to the position of the V-ring, the flow direction of the material depends on the shape of the V-ring and the
Indentation amount) is considered to be an important factor in determining die roll height.

Key Words: Die roll height, Fine blanking, V-ring, V-ring position
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Fig. 1 SEM micrographs of the test piece
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Table 1 Component analysis of the test material

Intensity| Error | Conc

i (cls) | 2-sig (%)

Units

C 348 0.748 | 0.126 | wt.%

P 542 1402 | 0.043 | wt%

scpa| S | 022 | 0148 | 0045 | we%

(SPCC)

(Containing

Cr 136 | 0329 | 0242 | wt% |- I
impurities)

Mn 0.87 | 0264 | 0496 | wt%

F 3228 | 1.607 | 3.743 | wt%

Fe 196.30 | 3.963 | 95.305 | wt.%

100 wt.% Total

Eli. Intensity| Error | Conc

© | 2¢ig | @) |UmS

C 3.62 0.695 | 0.168 | wt.%

P 6.71 0946 | 0.078 | wt%

SHP-1| S 029 | 0195 | 0063 | wt%

(SPHC) (Containing
Mn 068 | 0302 | 0513 | wto | impurities)
F 1685 | 1499 | 3460 | wt%
Fe | 44042 | 7.663 | 95718 | wt%
100 | wt% | Total
. s T
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(a) SCP-1 (b) SHP-1

Fig. 2 Results of the tensile test
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Table 2 Material property

Maximum
Yield stress| tensile | Elongation | Hardness
(N/mn?) strength |at break(%) (Hv)
(N/mm?)
SCP-1
(SPCC) 2213 294.6 33.26 105.6
SHP-1
(SPHC) 275.5 349.2 27.82 114.5

Aol A= 770 3.0mm ] YZEHed ZHA(SCP-1)
7t AR A 2] 7(SHP-1) & AH8-8ke], V-3 ]l <]
AAE ol EAZIUA HA AR FAC) 0% & A

g Aeiel M e A7) 9 te] Fe] 2719
shghe] A §75 azsh, sdel oje
I A ARl Aol dateh Ame] wPrE
el AE vlastast gk

Table 3 Dies condition used in simulation

Test

Test order material

V-ring force Die parts

SCP-1 1-15

SHP-1 2-15

SCP-1 1-20
140MPa
SHP-1 2-20

SCP-1 1-25

SHP-1 2-25

1

2

3

4

5

6
V-3 9] a2 Eoli= 24 FA12 20%2] 0.6mm
5 Agsilon, Ake WS 450, Ay B2Ag
= S 1#ste] ROSmm S A8-3k3ick A9
A Eelel tiske] A8k, f1xl= AeAelA
HE 1.5mm, 2.0mm, 2.5mm 2 AAsIon, e

J

ofelost Al Fe) 1 & A8ela, V-2l gt
2o AAle] 4ol ojstel £AT 2712 140MPa

2 4439

A8 AMEEE 33 FEE Table 3 3 2o

1-15, 2-15, 1-20, 2-20, 1-25, 2-25 22 YERjaL 5=
2] ANk AsjAte]= Addel AHEE A= F
FE UERE, SRR F A Aol
vEel SIX1E dehaL vk

AR S)AE wlaLsty] 9jated, aiA ZR e
<2 DEFORM< A}8-3}51.2 1, Damage value™= ©12]
i BdE E1E A3 05~15 Abole] gho] 7H
o] 485 AR FAEo], B AF A= 092

A 2RO E XFS Ame] Td BEe 93
o] WASA s aAsGla 59F AAe
wAYE 25 WEFeR A5 00imm = A
ato] Hd A=e] F71R1 3.0mm 7HA] F S
gtk ofufo] V-7 g bqle] o]
T AEE 7] 918te] 140MPa2] §FES Fdho]
A7 Aol ZpeA =S dAste] e helE
o= E A4

3.1. Mkl A

Nz agS o]gsto] YT 23t Table 4
o} o] Wiekd ZIHSCP-1)o] A-folE V-89
AA7F Akl 1.5mm 9] 9127} 71 2 A
Aze] fgol tho] Eo] TAE = A= Fahd
A oAshs Aow zabEglow, AbAA e
(SHP-1)°] 7-§-oll = el 456 2.0mm o] $14]
7F 7P FES AYEE e S A= AR R
ok o) W] vehe Aow 2AbE I

¢

3.2. Mol

At dol = oA vehd Ays 3as
V-do] Y= Wkt ZESCP-1)e] ¢
AFAAAEE 1.5mm & AA3sta, ARAIA RIS
(SHP-1)°] 7ol Ao A H-E 2.0mm o] 9]
S MdAsto] AES AT, olufjol] V-H 2
He e A= ga 57 § JEE I
ko] afxdoll A LS gkt U3 140MPa £
Ag5te] o] ZaPE 7] ool sk o]
o)FA F AEF Y om, M S5+ 10m/mins
Agsigon, A4 A5 FAQ 90% FE7HA A
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Table 4 Deformation patterns, flow velocities and die roll height XS A Az 22 = V-Hol| 9%
Test Analvsi Die roll A5 53 o WakS g A SCP-19]
der ysis height - o] =
o A= V-39 91 1.5mm, SHP-1°141% 2.0mm <]
AR A tho] & WEFow 7P B jlo] de
= Aoz uzyglon s A3} Fig 33 2ol
! 0212 SCP-191413= V-3 9117} 1L.5Smm 9] $1X]o1A]
0212mm = iZH FA 3.0mm ° thste] 7.07%=
7P g tho] & molE YEROT, SHP-194]
= 20mm 9 $FNA 0.184mm = A FA
) 0.19 3.0mmell thake] 6.13% 2 71 S HE Aoz v
Epsit
tho] & Eole Adagol A wAshs sUH o
2 QUIAFA UERd A3 ZEo] 12k A@T
SCP-10] de] Ago|=& SHP-19]| H]&to] t}o]
’ 020 Zo) gy}l =) H= o vep)
—u—SCP-1
0.235 —=SHP
0.230 L]
4 0.184 0225 /
0.220 |
£ 0215 /
.é 0.210 =
E 0.205
5 0.231 g 0.200
O o495 L "
0.190 \ /
0.185 o
18 20 25
6 0.193 V-ring position
Fig. 3 Die rall height for v-ring position
42 AY Zun

Table 5 Die roll height of experiment aldfell ofstel dojxl ArE Fastel A9

_ Test , , , 2AAg A¥} Fig 49} 7o) SCP-19141% V-3 9=
Die parts material Experiment Die roll height 1.5mm oA 0.248mm 2 24 57 3.0mm o ol
o 827% ¢] tho] & ¥olE YERI O™, SHP-10]
AE V-39 912 2.0mm oA 0237mm = A F
7 3.0mm ©l t3le] 7.90% & tho] & o]} vy
= Ak

Aol sl Adofzl Aol Al ofste] Lo
£ vl A7) V—%‘?% Folol tigh ¥ishy]
& H|SzsHAl vk o), AA Al ofst
o7l gk 2Rz XM HeR AT o]=
3 HgollA V-5 el shgel A= Well thake] ¢
A FUEA S AJEiR dAdo] o]F ol w
7} gke] Apolz Apmrh

1-15 SCP-1 0.248

2l
|

2-20 SHP-1 0.237
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Experimental material

Fig. 4 Die roll height for experiment materials
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