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A Study on the Characteristics of Zerodur Grinding using Ultra-Precision Machine

Ju-Hwan Kim*, Geon-Hee Kim+, Jeong-Yeol Han++, Sug-Whan Kim+++, Jong-Ho Won++++

{ Abstract

l
-

We explored a new rough grinding technique on optics materials such as Zerodur. The facility used is a NANOFORM-600
diamond turning machine with a custom grinding module and a range of diamond resin bond wheel. The grinding parameters
such as workpiece rotation speed, depth of cut and feed rate were altered while grinding the workpiece surfaces of 20mm
in diameter. Surface roughness is measured by Form Talysurf series2. Our target is to define grinding conditions producing
the surface roughness better than 0.02ym Ra and the form accuracy of around 0.2ym PV.
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Fig. 1. The system of ultra precision lathe
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Fig. 2. Measurement of workpiece
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Table 1 Physical properties of Zerodur

Property Value Units
Density 2.53 gm/cc
Hardness 620 Knoop

Modulus of Elasticity 13x10° | psi

Poisson's Ratio 0.243
Coefficient of Thermal

. 0.0+0.1 | X10°/T
Expansion
Thermal Conductivity 1.46 W/m ° k
Max. Working Temp. 600 T
2.2 A4

Zerodure] 2479 2 A4 22 37 Ystel A2
of, o4& ES THE HHSTS Y BUAYAE &
stol 34 A3z 2

Table 2 Grinding conditions

Item Grinding conditions
Feed rate (mm/min) 4, 8, 16, 24, 32
Depth of cut (tm) 1,2 4,8 16
Speed of workpiece (rpm) | 240, 320, 400
Speed of wheel (rpm) 24750

Grit of wheel (#) 300
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Fig. 3. Relationship between feed rate and surface
roughness(Ra)
{(Workpiece speed : 400rpm, Wheel speed : 24750rpm)
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Fig. 4. Relationship between depth of cut and
surface roughness(Ra)

(Workpiece speed : 400rpm, Wheel speed : 24750rpm)

3.3 S%E9 &0 WE EHARIIY B}

Fig. 5% Q4308 1, Tolot2E 89 A&
24750rpml 2 1R8N FAEL HABLEE 240rpm~
400rpm7}2] WS 7|HA FaHE BASEWS ] BE B
AR 9FS AWEAT

ol$4 = Wt A 27t FHE HHLE fE #
WA Hste o|$4=Tt FIHYe] whet vjEH o
F7hte AE B 4 don, 3449 FAE AW SEq o
2 Hole A vetA] G o]F4E 16mm/mino]
oA FAE 3A 45 320pme] ¢ FEH FHE o

& 4 ek 9 1 o4 olSSEolNL 283 B
AR\ F74h AL & 4 Stk SF GO HHSE
of e BUANY] BrhE A gl

A 8 2 ® @™ % 3 =
Feed rate  (mmmin)
Fig. 5. Relationship between speed of workpiece
and surface roughness(Ra)
(Depth of cut : 1/m, Wheel speed : 24750rpm)

3.4 GAESl SN WE B}

Zzte] Gy 2o hE AFAA EAAYY] gE
471 ME =3 F 4T A4l ojRoidl Fof
a4 de BAYE 42 & U

AP e cHAF F 2utz A4 AY dloje Y A
A4t ol o 108) HES] A4l ojFoi Ay Fo] 2%
B Aggoleiet 1 Aol FA: AL & 4 AdE
F3he] 2l @ 4 ek ol Ao HFH T o A
B3 9B A o545 et 94t Yole] BE
RY AHY & A8 Btk olHo A4 A M 4
W uhe} Zo] ¢4t Fojof g #H AU g2 A9
433S Fig 6& F3to] & & Yed, =34 o F 53
2 B AA7| 2 A4 ozt Fi et 343 &
a3t A4S ¥ 4 208, o 539 AN4Y ol 2
me] A4t oo it} A AL AT A} FAdd A
4 220 tjste] 2 gho] o Fig. 63} 2] 0.065m3 =
o] Zoj7t Yetbe A& £ 4 AR ol £AE
A7HE AFAL AHRE o glo] 43T EF9 oq2[7
A "ot 2oz 2 A4 AFA vl Y= BB A
A7 & aA ok AAT A4phgo] d@Eoof &
the 2S48 & Atk ol A4S LAY+ A
=& gFof 2z A4 FAAolf A4 S HH &
Adurie AP AYE AL Yo

- 408 -



—0—4 mmimin ||

Surface roughness Ra (um)
§

0 2 4 B 8 1 12 14 16 18
Dopth of cut (i}
Fig. 6. Experimental result for dressing
(Workpiece speed : 400rpm, Wheel speed : 24750rpm)
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