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Abstract; The multi-parameter measurement of a thread based on profile points may show calculation
errors for thread pitch diameters owing to the alignment deviations and inhomogeneous abrasion of
thread work-pieces. Therefore, a new method for calculating the thread pitch diameters based on the
2-dimensional profile point clouds was proposed. The cubic spline interpolation was used to increase
the data point densification uniformly, and the robust Gauss regression filter was adopted to get the
midline of contour. Then, an objective function was put forward to minimize the mean square error of
the distance between two adjacent flank segments, and the complex simulated annealing algorithm was
adopted to solve the function to get the pitch line. Finally, the pitch diameter parameters were

calculated with the obtained pitch line. The experimental results show that the measurement error of
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pitch diameter obtained by the proposed method is reduced by 17. 23% and 96.93% respectively

compared with the methods from FAN Y B and TONG Q et al, when the alignment deviation along

axes directions of X, Y, Zis 1 mm and the rotation deviation of each axis is 2°. The proposed method

effectively reduces the influence of alignment deviations on the thread pitch diameters, and can be used

for two dimensional point cloud data by both contact and non-contact 2-dimensional scannings.

Key words: thread workepiece; 2-dimensional thread profile; pitch diameter calculation; alignment deviation;

cubic spline interpolation; robust Gauss regression filter; simulated annealing algorithm
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Fig. 4 Diagram of calculation method for pitch diameter
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Tab.1 Measurement results of pitch diameter
F#2iR 2/ pm
TR 22/ () ARV

M8X1 M20X2.5 M22X2 M27X3 M30X3 M42X4,5 M52X5

a=0 mm; o= 0° X682 0 0 0 0 0 0 0

b=0 mm; 8 =0° X[8JHE 0 0 0 0 0 0 0

c=0mm; y=0° ENS =R 0 0 0 0 0 0 0
a=0.1mm; o= 0.5° C[6]A %k 3.35 0. 65 0. 44 1. 99 3.55 —14.59  —20.59
b=0.1mm; B =0.5° X[8]%¥  28.90 1. 64 1.79 —6.72  —16.84 —17.91  —27.94
c=0.1lmm; y= 0.5° ARIHEE 1.81 0.58 —0.03 0.85 1.79 —1.73 —4.62
a=0.5mm; o= 1°  C[6]H B 1.15 0.51 0.14 0.56 0.48 1.12 1. 05
b=0.5mm; B =1 [8]F ¥ 47.58 4,88 3.66 —7.06 —9.96 —28.54  —37.28
c=0.5mm; y = 1° AP 0.97 0. 46 0.11 0. 46 0. 40 0.93 0.95
a=1mm; o= 2° SCL60% 3.39 0.78 0.11 1.04 0.85 2.99 2.77
b=1mm; B =2° X[8JH L 115.39 12. 64 9.10  —16.41  —23.79 —68.46  —89.99
c=lmm; y= 2° AU 4,05 0.52 0.10 0. 67 0. 54 2.45 2.56
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