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Design of Ball Screw Measuring System Based on Telecentric Principle
Deng Jinhu Sun Weifang Yao Bin Chen Bingiang

Abstract: Aiming at the shortcomings of traditional ball screw detection technology in the aspects of incomplete de—
tection parameters and limited detection range a visual measuring instrument based on telecentric lens imaging and detec—
tion algorithm is designed. The measurement principle and design idea of the instrument are studied. The average value of
the ball screw is taken at the same position for multiple times which effectively reduces the random error and completes the
measurement of the ball screw profile and the radius of ball center. The results of the contact measuring instrument are com-
pared and the result of the contour measurement error of is 3um and the measurement error of radius of ball center is
3. 6m.
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1 ( mm)
R, R, Xe; Xe, Ye, Ye,
1 1.7360 |1.7298|2.5626 |2.3450 |-0. 1106/ -0. 1055/0.2177
2 1.7480|1.7283 |2.6898 |2.4655|-0.2007|-0. 1841/0. 2249
3 1.7435]1.7374(2.5268 |2.3006 |-0.3169|-0.3116|0. 2263
4 1.7501|1.7403{2.2909 |2.0577 |-0.2823|-0.2734|0.2334
5 1.7480|1.7284(2.4092 |2.1857 |—0.3209|-0.3044/0.2241
6 1.75431.7507 |2.5332|2.2913 | -0.3660| - 0. 3619|0. 2420
7 1.7540|1.74732.4131 |2.1745|-0.4458| - 0. 4402|0. 2386
8 1.7451(1.7396(2.2479|2.0179 |- 0.4785| - 0. 4725|0. 2300
9 1.7439(1.7396 (2.5271|2.2986 | - 0.4373| -0.4327|0. 2285
10 |1.7524|1.7468|2.5723|2.3363 |-0.3643|-0.3604/0.2360
11 |1.7387|1.7361 |2.4037|2.1806 |-0.3930{-0.3899(0.2231
12 |1.7392]1.7310|2.4842|2.2634 | -0.3535|-0.3458/0.2209
13 |1.7430|1.7368|2.4867 |2.2595|-0.2764|-0.2703|0.2273
14 |1.7419]1.7354|2.4056|2. 1805 |-0.3959|-0.3892(0.2252
15 |1.744211.7314|2.5271(2.3031 |-0.4377|-0.4263|0.2242
16 |1.7491]1.7436|2.1698|1.9355|-0.2818|-0.2758/0.2344
17 |1.7441|1.7360|2.4074|2.1802 |-0.4371|-0.4295|0.2273
18 |1.7421(1.7336|2.3657|2.1419 |-0.2759|-0.2679/0.2239
19 |1.7393]1.7290 |2.3244{2.1053 |-0.3933|-0.3842(0.2193
20 |1.7457(1.7321|2.6474(2.4230|-0.3189|-0.3066/0.2248
1.7451|1.7367 0.2276
0.0050 |0. 0064 0.0062
0,1170
0,1121
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1.7481 1.7397 0.2291

1.7451 1.7367 0.2276

—-0.0030 -0.0030 -0.0015

-0.17% -0.17% -0.66%
3 (‘mm)

Xe;y Ye, X, Y, X, Y,

—-202.8816| —8.8108 |-224.4390| - 16.8563 | 206.7181 |-16.8504
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