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Fig.1 Flow of CCF of optical free form surface
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Fig.2 Principle of coordinate measure of free form

surface

Fig. 3 Normal direction calculation with micro plan

method
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3.2

Establish measurement workpiece coordinate system

| Input measuring parameters as measuring range and step I
Measure 3 to 4 points around the Ist required point along Z direction
| Calculating the normal direction with planar model '
3 | Re-measure 3 to 4 points around the 1st required point along the direction calculated above '
| Caiculate the normal direction with planar model '

Measure the 1st required point along the direction calculated above

)| Move the probe to next required point I

)| Measure 3 to 4 points around the required point along the above direction .

| Calculate the normal direction with planar model .

Measure the required point along the direction calculated above

C e D

Fig.4 Flow of coordinate measuring of free form surface
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| Establish the workpiece measurement coordinate system .
| Input Measurement parameters as measuring range and step i
| Measure the free-form surface along Z direction !
| Calculate coordinate of sphere center of the probe .
| Add border condition of the free-form surface .

Calculate the control points of B-spline surface of the sphere centers

Calculate normal direction of sphere centers with B-spline surface |
corinat f contact poin
| Calculate the control points of B-spline surface of the contact surfacci
| Calculate the required points of the surface |.

e O

Fig. 5 Flow of Z direction coordinate measuring of free form surface
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Study on Profile Measuring in Computer Controlled Fabrication of
Optical Free form Surface

LI Quarr Sheng, CHENG Ye, ZHAN Bo Peng, CAl Fu Zhi
( CIMS Division, Dept. of Precision Instruments & Mechanics,
Tsinghua University, Beijing 100084)

Abstract

Optical free form surfaces can be empolyed to realize som e special imaging effects and supply
more degree of design freedom. T hese freeform surfaces can be manufactured by compute
controlled fabrication ( CCF) method on low accuracy machine tool. The profile measurement
studied is a key factor that determines the finish accuracy of the optical free form surfaces in CCF,
especially the coordination measuring method. Rapid coordinate measuring method ( RCMM) is
proposed with case study. Results indicate that measruing time can be largely reduced by RCMM ,
with no measuring accuracy losing.
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