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Tool Locus Analysis of Ultra-precision Inclined Grinding
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This paper presents the geometrical analysis of an inclined ultra-precision grinding technology
using simulations about grinding point locus for micro lens manufacturing. Simulation results
show the relationship between radius ratios(R+/Rz) and wheel center locus. Furthermore, the
critical grinding wheel radius(R{) can be calculated from work-piece radius(Rz) and inclined
angle(6=-45°). These achievements could be applied to calculate CNC data in ultra-precision
grinding and give insight for wheel wear and compensation grinding.
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F(x, y, z) = Tool center of NC machine(NC data)

S(x, y, z) = Position vector of machining surface (work
piece)

R(x, y, z) = Normal vector of machining surface

0 = Inclined angle of wheel

R = Wheel radius

R,= Work piece radius

R = Critical Wheel radius

(X, Y, Z) = Contact point between wheel and work-piece
(Machining point)

(a, 0, ¢) = Wheel locus, Horizontal movement of an
inclined wheel on XZ plane
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Fig. 1 Tool setting of inclined grinding



rot

SHYUSEHSX R 26 113 pp.35-40

November 2009 / 37

AREA Al A H G 7FFL Fig. 2 2 Fig 3 o
Ao} Zro] BE(convex)/ 2 Er(concave) FAbe] T2
g M Ustd FEUEX £ 72 F W
o2 o|Fo] o]FojAr} o]yF olfE B
AXE FHLIHY F)o tF oldgle] 5
9 2 2 o]F(XZ HH ol%)S F3)
£ 7HEEe Wl gislke] siAe

23 =0 OE 37 HY

AAE QATTAN FAEe oFe 7|
02 B¥ A4 £ Xz BRANAN TA
2 ol%ol Hn Fys 3R 9 B

3 7+Zol SR Fig. 2 9 o] T3}
%9k Fig. 3 3 o] FEC] 2

N
oY T o

Jo iz = o ri
o Jp fo R

1
£o
o

Wheel(R,)

Workpiece(R,)

(b) XZ plane
Fig. 2 Schematic diagram of concave machining
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Fig. 3 Schematic diagram of convex machining
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