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Abstract In the injection molding process, a core that builds a space for a product is installed at the internal place
in the mold and fabricated as the frame of the mold. In this make up, the fabricating partial form of the mold at
a pin is a core pin. The core pin is finer because an injection mold produces miniaturization and integration. On the
other hand, when the core is manufactured using the existing centerless grinder, it generates vibrations because of
the lack of a fixed zig for a micro size workpiece. For this reason, an existing centerless grinder without a micron
size fixed zig, makes a defective product due to vibration and deformation. In this study, a compact grinding system
that can be installed using an existing centerless grinder was fabricated to make a micro size core pin. Using the
compact grinding system, grinding experiment for core pin was carried out. The performance of the system was
confirmed by measuring the surface roughness, roundness, and cylindricity.
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Fig. 3. Centerless Grinding Mechanism [2]

2.3 HAN A|AH

78] Al 22 A7)

=

= %3] 7430l of2le vl

S8 At Azl A2

of A

A EIS
— 1=

A=

e Aat Alzgle] AEEE ekt A
24 7197 A Ee] glo] kA
glo] ArtseEst 24 sEol
C

e

2%
s A
4

s

A

il

28 48]

of

™ il

Pressure ROLL

Position
Control

Regulating Wheel

Fig. 4. Grinding System Concept
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Table 3. Experimental Condition
Division WA GC GC
Mesh (#) 150 150 240
Grinding Wheel (rpm) 3460
Regulating Wheel (rpm) 30
Depth of Cut (1m) 1

Fig. 8. Grinding System

3.2 Zqt

e QA AR ol §3to] A sk on
ool Hig 4% Fastelct

AF YFom AH AR v EA A7) #A
& wastglon AR BAS B s o 39
of Ulg A FASh £ AEE 243} A
A B A5 Gl uig 2H2 S sl

Fig 9 43< 531 A%e s10] 9 Fehel AnS
Uil gle ol Eal Qi Al el AAolA)
Ve T g T Pgol TR AL A T 4 Ik

e Il
o

l

Fig. 9. Processing Result

54

3.2.1 EH7&l7|(Surface Roughness) £

REUAL7 = A9 #E 7F Al S g 5
uhAfel] ofal] T A7)= Mg Qo] AEE Wil
S e A S 520 Slth[7] &
Ao A= Taylor Hobsoniite] HFH2A Z47]
Talysurf PGI 12405 AF&-3te] EHAAYE Z7313

o Aolxe] Ease 0.8nmolt]

Fig 102 7} £ A HEAHYI(Ra) 7%
o2 ZA% Ajo|th. WAV F4 A} F)akA 9
A7 A7)0l mE Aol= A9 §l= Aom EHH%NL

F uy

v WAe] HALI17) o 0.15m 1 AR ke
Bl o GC#240)°] Ht oF 0.8um=E 7P £ ¥W
AA71E HERHAT
0.20 T T T T
0.18 4
_ ote . — |
g 0.14 4 -~ -
g 0.12 4 e ° —
§) 0.10 4 .
% 0.08 4 R . e
g 0087 :::\cl;vé(#mo)
D oa] —A— GC (#240) ]
0.02 4
0.00 .

T T T T
200 250 300 350 400

Diameter (um)

Fig. 10. Result of Surface Roughness

. [6]

= Taylor Hobsonjil2] %*d

Talyround 365% ©]-&3to] Z743}9th
Fig 112 7}& & xHol gt 19 =
oty A% 24 A A7Ae] Arle] W ghe] Ao
A9l 12101 GC#40)ol A 7HE 2-& X% ¢ A}
S Yeth =3 27 400umel A WAL At =
U2 o) Ao g u&E Tl AMEEE ¢ln
o] o 7] wjie]l 7+ Al w=HlE(Loading) /gl ©
3 T ow Jhy At BAYS Aow ATES

*SZL_,H

&



SREEE LI DI EPIP

2.3 S (Cylindricity) £44
AA7E 5 e
AFEA] ZA 2o} 3

e

I
S

2)

Roundness (um)

—a— WA

—e— GC (#150)
—a— GC (#240)

T
300
Diameter (um)

Fig. 11. Result of Roundness

Cylindricity (um)

—=— WA

—e— GC (#150)
—A— GC (#240)

T
300
Diameter (um)

Fig. 12. Result of Cylindricity

=
T
T
i,
e
S
>,
>,
[>
uy
[o
offt
:?1:1'
R
2
=)
ot
o
2
O
o 2 o

i)
L
o,
N
o

s
fu
>
52
dlo
o
e
4
;O

ARE A A2 Bal heE 2ae) 2

l
IS
2
=]
o
Y
o
N
L
2
o Hy
2
e e

o 275 &
%+ gk
AR A AR B AR 2Ale] AR
2 QEES e v Sum olstel g vhehl
2o} ol RFHE Sim urh FLE o 5 A
ELES L ER MR P BESS-
A3 30} A 7130 Y 48PS HA B 5

References

[11 S. Malkin, “Grinding Technology: Theory and

Application of Machining with Abrasives” Ellis
Horwood Limited, Chapter 1-3, 1990.

Y. Wu, T. Kondo, M. Kato “A new centerless grinding
technique using a surface grinder” Journal of Materials
Processing Technology 162-163, pp. 709-717, 2005.
DOI: https://doi.org/10.1016/j.jmatprotec.2005.02.168

J. S. Kwak “Application of Taguchi and response
surface methodologies for geometric error in surface
grinding process” International Journal of Machine Tools
& Manufacture 45, pp. 327-334, 2005.

DOI: https://doi.org/10.1016/].ijmachtools.2004.08.007

I. Garitaonandia, M.H. Fernandes, J. Albizuri “Dynamic
model of a centerless grinding machine based on an
updated FE model” International Journal of Machine
Tools & Manufacture 48, pp. 832-840, 2008.

DOI: https://doi.org/10.1016/].ijmachtools.2007.12.001

H. Ohmori, W. Li, A. Makinouchi, B.P. Bandyopadhyay
“Efficient and precision grinding of small hard and
brittle cylindrical parts by the centerless grinding process
combined with electro-discharge truing and electrolytic
in-process dressing” Journal of Materials Processing
Technology 98, pp. 322-327, 2000.

DOI: https://doi.org/10.1016/S0924-0136(99)00348-9

D. K. Park, J. S. Lee, “Evaluation of the Shape
Accuracy of Turning Operations” Journal of the Korea
Academia-Industrial vol. 16, no. 3, pp. 1645-1651, 2015.
DOI: https://doi.org/10.5762/KAIS.2015.16.3.1645




S| Eeel=EA) Asd 4T, 2017

[71 D. K. Park, J. S. Lee, “Comparison of the Surface
Roughness according to the Workpiece Materials of
Turning  Operations”  Journal of the Korea
Academia-Industrial vol. 16, no. 2, pp. 940-946, 2015.
DOI: https://doi.org/10.5762/KAIS.2015.16.2.940

& 7| & (Ki-Hyeok Song) [H3| 3]

2015\ 29 : Qlsligln 7)1 A58t
7} (3D

02015 39 ~ @A
7| A&t HhAbay

QlahuistaL

& X| Z(Ji-Kyung Yang) [H3]H)

20104 8¢ :
¥} (F8AAh

20151 3¢¥ ~ &A
7]7;]]"61 -r]_ l:ﬂ—/\].i].?ﬂ

Qlatolsta 7))t

Qleoystit

[H2lH]

02009 8¢ : Attt 7)A1F
I (2D

2013 3¢ ~ AA : At
71 A8} Aty

2

56

4 & ‘d(Dong-Seong Kang) BEER

02015 29 : QIshhstal
i} (5'—51 M/\]_)

02015 39 ~ Al :
71 St ekl Hhapay

Qv plolzz A A2H

3t =

AM(Bong-Seok Han) [H3|1H

—

I

020171 2€ : QIS 7] A1 EE
3 (34D

020179 39 ~ &A : 23
71 AF 8wk

—L
E)
2
El

)
g itop
A AR, A

("2 3]

02017 2€ : Qlstigla 714158k
y+ (:r_ﬁl-/\-l/x].)
02017\ 3€¥ ~ AA : Astitu

A AB8} g

<e ok
mle]Z® AL A|2El, A}



dpolaz Hof W AW A4k A A7

0| ¥ S(Jung-Woo Lee) [H2l3]

02007 8¢ : FAAtoIw ISt W
A7 9dez (8Ah

020043 7€ ~ @A (F) A=
) 5ol AL

57




<<
  /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


