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Measurement of Screw-Compressor Rotor Using
Coordinate Measuring Machine
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A method for measuring a screw-compressor rotor using a coordinate measuring machine
(CMM) is proposed. The profile of the rotor is constituted by a number of profile curves that are
smoothly connected with each other. The position of each connecting point can be expressed with
its radius in cylindrical coordinates. Such a rotor tooth surface is measured with a CMM. During
the measurement, the current curves should be identified and distinguished from the rest. To do this,
we compare the radius with the distance between the measured point and the Z-axis in cylindrical
coordinates. The essence of the method is as follows. First, the coordinates of a number of points
on the surface are measured. Second, the probable rotor surface is estimated by the method of least
squares, and the errors are determined. This paper explains in some detail methods for measurement
of eccentricity, of errors due to the division of the tooth space, of profile errors, and of lead errors.
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Fig.3 Coordinate systems of rotors
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Fig. 4 Measuring state of rotor
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Table 1 Basic dimensions of rotor (mm)

Male i Female
Center distance E 87.5
Number of teeth N,, N, 4 6
Pitch radius R,,R; 35 52.5
Addendum radius R, , R, 56.9 52.5
Root radius R,.R, 35 30.6
Lead L, L 152 228

Table 2 Radius range of female rotor (mm)

Upper limit Lower limit
Profile PP R, R,
@ 53.30
® 53.30 50.16
® 49.76 47.60
@ 4720 31.80
@ _— 31.60
® 31.80 4522
® 45.62 53.30

Table 3 Radius range of male rotor (mm)

Profile Upper limit Lower limit

R’"w‘ Rmin
v 57.73
1 5773 56.65
I 56.25 49.65
i 49.25 36.20
VI e 36.00
VI 36.20 48.60
\4 49.00 5773
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Table 4 Results of measurement of female rotor (pm)

Number of measurement 1 2

Results At Results At
Eccentricity 3.5 5.1 2.6 53
Dividing error of tooth space 9.5 11.4
Profile error (max.) 38.7 o 46.8 —
Lead error -36.8 6.4 -43.6 8.7

Table 5 Results of measurement of male rotor (um)

Number of measurement 1 2

‘ Results At Results At
Eccentricity 73 78 10.5 9.0
Dividing error of tooth space 10.6 11.5
Profile error (max.) 41.5 —_— 49.2 e
Lead error -39.7 8.5 -48.3 9.9
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