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Design of an on-machine measurement probe for three-dimensional optical
surfaces and corrective figuring
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Fig. 1 The influence of the lateral stiffness
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Fig. 2 Schematic cross section of flat circular plates of constant
thickness with outer edge fixed and inner edge guided’
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Table 1 Parameters of diaphragm and axial stiffness

Diaphragm Material Brass
E(GPa) 103
\ 0.33
t (mm) 0.05
a (mm) 30
b (mm) 15
Kg (mN/pm) 0.615
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Fig. 3 Contour plot of the FEM analysis: Axial stiffness
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Fig. 4 Axial stiffness of the diaphragm
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3. Diaphragms

1. Ruby stylus tip ball 2. Moving part

4. Cap 5. Outer ring 6. Inner ring
7. Body 8. Sensor holder 9. Capacitive sensor
10. Body

Fig. 5 Schematic cross section of the diaphragm type OMM probe

Fig. 6 Solid modeling of the diaphragm type OMM porbe

Table 2 Specifications of capacitive sensor

Resolution (nm) 0.36

Working range (um) +10

Output signal (V) +10

Bandwidth (KHz) 1

Radius (mm) 5.58

Length (mm) 17.54
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