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A Study on the Effect of V-Ring Pressure and Clearance on the Die
Roll Height Through the Fine Blanking
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'Div. of Mechanical & Automotive Engineering, Kongju National University

“Molds and Dies Technology R & D Group, Korea Institute of Industrial Technology
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Abstract Minimizing the height of the die roll is very important for maximizing the size of effective shear
planes. In this study, the die roll change was investigated for the change in the amounts and clearance of the
V-ringindentation. Shear analysis and experiments were conducted with the V-ring distance fixed to 2mm. Fine
blanking die was applied to the die insert with different clearances. Several specimens were analyzed about the
height of the die roll. As a result, the pressure of V-ring effectively inhibited the flow of materials. And the
height of the die roll was lowest when the clearance between the die and punch was 1% of the material
thickness.
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[Table 1] Component analysis of the test material
X Intensity Error Conc ) ﬁ\—/m
Elt. Line . Units
(c/s) 2-sig (%) =)
c | Ka 348 | 0748 | 0126 | wt% by -—+-
P | Ka 542 | 1402 | 0043 | wi% |
sopt LS | Ka 022 | 0148 | 0045 | wi% |
Cr | Ka 136 | 0329 | 0242 | wi%
OPCO N | Ka 087 | 0264 | 049 | wi% - «:{[
(Containing i | wraviarar.ar.ara
F | Ka 3228 | 1607 | 3743 | wt% | oo
impurities) | i | I
Fe | Ka | 19630 | 3963 | 95305 | wi%
100 | wi Total [Fig. 3] Strip layout of fine blacking die
- i Intensity | Error Conc -
) ne (c/s) 2-sig (%) e
C Ka 3.62 0.695 0.168 wt. % — = - -
oo g W4 el 4R WS A9 dolelol
SHP-1 S Ka 0.29 0.195 0.063 wt.% L %0519] oﬂoﬂ Hx] o]__]_ LH.,_oﬂ zﬂa_,] H:]oJJ,]_ ]Zﬂ
(SPHC) Mn Ka 0.68 0.302 0.513 wt. % o o]= = L_
(Containing %]E ‘l"]—O_H 7]——"'E]'H X] A—]X] 0]’ 5 ﬁeg?o] l\dxlt‘
F Ka 1685 | 1499 | 3460 | wt% | . .
e | vt 37 392 skl Axseon, v-ge] g
Fe Ka 440.42 7.663 95.718 wt. % B _
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® | Die plate

[Fig. 4] Design of die plate and v-ring
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[Table 3] Die set for experiment

Test Test ) V-ring Di it
order material clearance force i parts
SCP-1
1 0.03mm 1-62
SHP-1
SCP-1 62MPa
2 0.lmm 3-62
SHP-1
3 SCP- 0.03mm 1-140
SHP-1
SCP-1 140MPa
4 0.lmm 3-140
SHP-1
3.2 MEH 34 2 A
ANEE AlEY] B oY 7HA] BRES e 557
of mUR 42| ofzigo] Yoz F HRel SYa
422 A93lo] DEFORMO R & 4]5}%ich
Fig. 20 UrEb 212} o] b2 Alelstar 2iek 3y
30%, 50%, 70%, 90% TLE5lo] a1 AL E5}o]
dAgstglen, o] f SgojfAE 0.03mmé} 0.lmmE
62MPa} 140MPa® tH7sto] 4

g5, V-3 g
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[Table 4] Parameters used in analysis

Parameters Value Unit
Punch speed 106.67 mm/s
Average elements size 0.01 mm
Element 20000 EA
SCP-1 1.0
Damage SHP-1 15
tool movement 0.01 mm
V-Ring distance 2 mm
V-Ring angle 45 °
V-Ring radius 0.5 mm
V-Ring high 0.6 mm
Die corner radius 0.2 mm

(b) SHP-1 (V-ring force 62MPa)
[Fig. 5] Die roll shape in case of clearance 0.03mm

Die-roll heignt

(a) SCP-1 (V rlng force 62MPa)

(b) SHP-1 (V-ring force 62MPa)
[Fig. 6] Die roll shape in case of clearance 0.Imm
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[Fig. 712} o] Vv-geo] ¢tg 62MPaojAl= =o]
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[Fig. 71 Indentation depth for v-ring force

221 Ago g Zejo]dA=0.03mmE 1145} V-8
Qe 140MPaz WISHAA 13 Aaat FAsH A
Axjalse.

niﬁ
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Die-roll height

(a) SCP-1 (V nng force 140MPa)

(b) SHP-1 (V-ring force 140MPa)
[Fig. 8] Die roll shape in case of clearance 0.03mm

(b) SHP-1 (V-ring force 140MPa)
[Fig. 9] Die roll shape in case of clearance 0.1mm
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[Table 5] Die roll height of experiment

Shear depth

Test | Die material 30% 50% 70% 90%
order | parts |Analys|ExperilAnalysExperilAnalysExperilAnalysExperi
is |ment| is |ment| is |ment| is |[ment
SCP-1 |0.227{0.357|0.232(0.368 | 0.241 | 0.370 | 0.235 | 0.406
! 162 SHP-1 |0.208|0.404 {0.222|0.494|0.224 | 0.498 | 0.221 | 0.512
SCP-1 |0.228]0.351|0.252{0.366 |0.257 | 0.365 [ 0.255 | 0.395
? e SHP-1 |0.197|0.386(0.226|0.461 |0.235|0.477 | 0.219 | 0.489
SCP-1 |0.194]0.224|0.224 (0.242|0.227|0.251 [ 0.207 | 0.248
} 1140 SHP-1 |0.188]0.202 (0.208|0.227{0.212|0.244 | 0.196 | 0.238
SCP-1 |0.208{0.229|0.229(0.231|0.232|0.259 [ 0.228 | 0.253
¢ 140 SHP-1 [0.175|0.213{0.193|0.234|0.201|0.240|0.184 | 0.236

4.21 v—& 2U=462MPa, %almﬂ.jﬁ 1% of

Fig. 103} Zro] V-3 9] ¢J2& 62MPa, ZE|ojHAS
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[Fig. 10] Clearance of 1% the die roll height
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[Fig. 11] Clearance of 3% the die roll height
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[Fig. 12] Clearance of 1% the die roll height
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[Fig. 13] Clearance of 3% the die roll height
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