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Research on Ultra-Precision Grinding Method
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Grinding pass

Workpiece
V-shaped wheel

Fig. 1 Cross grinding method
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Fig. 2 Slanted tool axis grinding method
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Fig. 3 Parallel grinding method
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Fig. 4 Photo of ultra precision machine
(ASP-01X)

Fig. 5 Photo of ultra precision machine
(ULG-100)
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Fig. 6 Photo of NanoScan E-1000 measuring
instrument

Fig. 7 Photo of GPI-XP(HR) measuring
instrument

Fig. 8 Photo of Form talysurf + measuring
instrument
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Fig. 9 3-dimensional shape of test workpiece
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Table 1 Characteristics of WC

FBO1

WC(%) 99

Co(%) 1
Hardness(HRA (Pa) 95
Transverse rupture strength(GPa) 1.6
Fracture Toughness(MPa \/772) 5.0
Density 15.4
Young's Modules((Pa) 660

Coefficient of Thermal

Expansion(x 10°%/K) 45

Fig. 10 3-Dimensional shape of diamond wheel
(Slanted tool axis grinding, Parallel grinding)

Fig. 11 Shape of diamond wheel(Cross grinding)
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Fig. 12 Core jig and Dimension of the workpiece
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Table 2 Experimental conditions

Slanted
Cross . | Parallel
tool axis
Work piece wC
Wheel mesh #2000
Wheel
. 06 o1.5
diameter(mm)
30000
28000
. 60000 35000
Turbine 30000
d(rpm) 32000 70000 40000
m
speediip 80000 | 45000
34000
50000
Cutting
200, 250, 300, 350, 400
speed(rpm)
Feed rate(mm/min) 025, 05,1, 1.5
Depth of cut(ym) 0.1, 0.25, 0.5, 1
Water 70 %+ Syntilo 25D 20 %
Grinding fluid | O v - ’
+ rust preventive oil 10 %
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Fig. 13 Surface roughness versus work spindle
speed
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Fig. 14 Surface roughness versus turbine speed
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Fig. 15 Surface roughness versus feed rate

232 713719 I3 g5 &4 ¥gEgel d
Arg Aol v e FEFL olFo] FE HHAM A
A ZE3H 59 0.7 m/ming ZIFsEAEE o]
e YFRGE ol FFo] 7tFEe] EH A
A7le) o A 8 A€ 8 F Aok e
AN 2AES B Ao A HidAME 05
m/min FEO] OJFELEER JFE & FF FET
A AFY €€ F A& F At



v

colEA : FHLTYIR] AP Aex

3.4.4 HAZlo| Hslof wE FHAHED

Fig. 16& #3% A, 3AME Qa4 59
% Ao dato] ¥std ©E XH AR
71E€ EAE ZArjoltt

TAF dAYAAAM T5F I AEFE 250pm, HY
ML E 32000 rpm, ©lFEE 0.5 m/minol A A4}
Zolg WAsdAN EW AIAJE ZAHsgm,
ArE AARAME F5 JHEE 300rpm, BV
AL T 70000 rpm, ©1FEE 0.5 m/min®] A] A4
ZolE WA 7EAM B AAJE ZHs19 20,
FRBE APdME FF HAEE 400rpm, BRI
45X 40000 rpm, O] FEERE 0.5 m/minol A G2t
Zolg WA EA B AAVE EHFU

0.1 mA A 1 m77) AAZolE vARoR W
3 Alzen, 2 A0 £35F AydAs 27
0.1 mol A= Ra 422 m 3 A7 34 Jet
won Moz @49 05 moA Ra 2.6 m
W A7 4z3A) 0.5 mo] Folls Ha4A
o2 89 AW} ZA e AR A
AAE 0.1 molAE Ra 2.6 m 8 A7 g
wom 025 molE Ra 1.61 mm BF A7 %
Z3tA vElYL 05 mol M EE | m7tXE H2
2 43T &g KA stk £HF AP 05
mol A BA AA7|7b FzshA deElge™ 0.1 m
AA 1 m7tA vlzd AT gE FAAC

—#— Cross
4.0 .\ ~—&— Slanted tool axis
- Parallel
&
£ 3.6
£
k4
£ 3.04
'EQ L ]
g . /
s 264 N\ .
8 \ e
L N
» 2,04 \
\.// \‘.‘\ P — 4
5 , e : :
0.0 0.2 0.4 0.6 0.8 1.0

Depth of cut ( um )

Fig. 16 Surface roughness versus depth of cut
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Fig. 17 Surface measurement of Cross grinding
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Fig. 18 Ground surface by cross grinding method
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axis grinding
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Fig. 20 Ground surface by the Slanted tool
axis grinding method
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Fig. 21 Surface measurement of paralle! grinding
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