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An experimental study on the effect of V-ring position and die
chamfer shape on the die roll height in fine blanking tool

Jong-Deok Kim"
'Molds and Dies Technology R & D Group, Korea Institute of Industrial Technology
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Abstract It is very important to minimize the die roll height of gear, in order to maximize the shear cutting
surface(tooth surface) of fine blanking. In this paper, the fine blanking tool sets were manufactured in order to
study the die roll height according to V-ring position and die chamfer shape. They were constituted of the
various die inserts and guide plate inserts with different die chamfer shape and different V-ring distance. The
fine blanking experiment was conducted with the fine blanking tool sets and the die roll height of the gear
samples was measured. It should be noted that die roll height on the fine blanked gear increased with
increasing the V-ring distance and die chamfer angle.
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[Fig. 1] roll of fine blanking part: die roll height(h) and
die toll width(b)
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[Fig. 3] Strip layout of fine blanking tool
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[Table 1] V-ring distance and die chamfer shape of fine
blanking tool for first experiment
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0.5 0.10
1.0 0.15
1 No.2530 2.5 1.5 0.20 30
2.0 0.20
2.5 0.20
0.5 0.10
1.0 0.15
2 No.2545 2.5 1.5 0.20 45
2.0 0.20
2.5 0.20
0.5 0.10
1.0 0.15
3 No.2560 2.5 1.5 0.20 60
2.0 0.20
2.5 0.20
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[Table 2] V-ring distance and die chamfer shape of fine
blanking tool for second experiment
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D(mm) X(mm) | A(°)
0.5 0.10
1.0 0.15
1 No.2030 2.0 1.5 0.20 30
2.0 0.20
2.5 0.20
0.5 0.10
1.0 0.15
2 No.2045 2.0 1.5 0.20 45
2.0 0.20
2.5 0.20
0.5 0.10
1.0 0.15
3 No.2060 2.0 1.5 0.20 60
2.0 0.20
2.5 0.20
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[Table 3] V-ring distance and die chamfer shape of fine
blanking tool for third experiment
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D(mm) X(mm) | A(°)
0.5 0.10
1.0 0.15
1 No.1530 1.5 1.5 0.20 30
2.0 0.20
2.5 0.20
0.5 0.10
1.0 0.15
2 No.1545 1.5 1.5 0.20 45
2.0 0.20
2.5 0.20
0.5 0.10
1.0 0.15
3 No.1560 1.5 1.5 0.20 60
2.0 0.20
2.5 0.20
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force) 1,250 KN, 7F2E| &l(counter force) 200 KNO.Z2 [E 4] 123} AFZA1 3 Z9] tho] & o

AAEF o, AT 5 18 mm/secE A3l L) [Table 4] Die roll height on the gear from the first
Aoz A3 ’8}93\ E} experiment
tol Ay I
HE AC)
X
(mm) 30 45 60
0.5 0.10 0.764 0.766 0.778
1.0 0.15 1.500 1.504 1.636
1.5 0.20 1.441 1.451 1.580
2.0 0.20 1.167 1.170 1.323
2.5 0.20 0.985 0.989 1.145
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[Table 5] Die roll height on the gear from the second

experiment
tho] Fu 4
nE A()
(mm) 30 45 60
0.5 0.10 0.772 0.773 0.775
1.0 0.15 1.456 1.462 1.616
1.5 0.20 1.284 1.314 1.544
2.0 0.20 1.122 1.203 1.306
2.5 0.20 0.996 1.032 1.141
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[Table 6] Die roll height on the gear from the third
experiment
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[Fig. 6] Fine blanking gear samples
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[Fig. 7] Die roll height of each module on the fine blanking
gear according to die shamfer shape(D= 2.5mm)
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[Fig. 8] Die roll height of each module on the fine blanking
gear according to die shamfer shape(D= 2.0mm)
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[Fig. 9] Die roll height of each module on the fine blanking
gear according to die shamfer shape(D= 1.5mm)
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[Fig. 10] Die roll height of each module on the fine
blanking gear according to V-ring distance(A=

60°)
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[Fig. 11] Die roll height of each module on the fine
blanking gear according to V-ring distance(A=

45°)
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[Fig. 12] Die roll height of each module on the fine
blanking gear according to V-ring distance(A=
30°)

g 7)ol wE



o

Ak |« a] = A A3 A53, 2012

Eole F7Ksith

2. tho] M FA(rhe] T Ak 45° ool YA
o ZF BEofA V-§ A=7F F7kgk)] wek 7)o
9] to] & wol= Az STt

3. tho] A# 9 V-§ A} WA §lo] BE(1.0014)
o] F7kgtell we} tholE ol Fadith

4. V-3 AZ(D= Lsmm)7} A5 3¢ tho] Fy A=
7F 71kl whet 71018 tho] & &ol7f sttt
7} Z718h, tho] Ay Zmrt 2E 7F-(A=30°)
V- A7t S7Fg) whet 71019 theo] & ol
sttt F7hste @] WAgskal Qlo ol
N ol dgskr] Zopr] gror oASE
FT 49 AlHS B U Aol asi

References

[1] Taylan Altan, “Metal Forming Handbook”, Springer-Verlag
pp. 330-365, 1998.

[2] W. Blatter, "Introduction into the technology fine
blanking tools", KAITECH, pp. 8-82, 1991.

[3] Franzer Birzer, “Forming and Fineblanking”, verlag
moderne Industrie, pp. 7-14, 1998.

[4] Jong Deok Kim, Heung Kyu Kim, “ A study on the
change of die roll size by the shape of die chamfer in
fine blanking die for automobile door latch” Journal of
the KAIS, v12, no. 2. pp. 565-570, 2011.

[5] Jong-Deok Kim, Heung-Kyu Kim, Young-Moo Heo,

[t}

Sung-Ho Chang, “A study on the relation between die
roll height and die chamfer shape in fine blanking for
special gear”, Advanced Materials Research Vol. 320,
pp. 92-96, 2011.

[6] Altanu Muhoty, Franz Birzer, Peter Hoefel, Helmut

=

Singer, Kurt Lange, "Cold forming and Fine blanking"
Edelstahlwerke Buderus AG, Feintool AG Lyss, Hoesch
Hohenlimburg GmbH, Kaltwaltzwerk Brockhaus GmbH,
pp. 141-165, 1997.

[7] Jong Deok Kim, Heung Kyu Kim, Sung Ho Chang, “A
study on the effect of V-ring position on die roll height
in the fine blanking for automobile seat recliner gear”,
Proc. of the KAIS Spring Conference, pp. 824-827,
May, 2011.

2014

# & ElJong-Deok Kim) sl

e 19811 29 : A&t 7AlE

ERICR)
o 19829 39 BEIAATY
(-2

* 19891 109 ~ SR : F=AAF
71 AT AGHATY)

<P
fine blanking &3 ¥ W) AE 7]<&, micro 23 9

A& 7|4, rapid tooling 7]&




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <FEFFd5a5c0c1b41c0020c778c1c40020d488c9c8c7440020c5bbae300020c704d5740020ace0d574c0c1b3c4c7580020c774bbf8c9c0b97c0020c0acc6a9d558c5ec00200050004400460020bb38c11cb97c0020b9ccb4e4b824ba740020c7740020c124c815c7440020c0acc6a9d558c2edc2dcc624002e0020c7740020c124c815c7440020c0acc6a9d558c5ec0020b9ccb4e000200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee563d09ad8625353708d2891cf30028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f003002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c4fbf65bc63d066075217537054c18cea3002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f3002>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


