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Abstract: Aimed at automatic measurement task of micrometric displacement of piezoelectric ceramic
piece for laser gyroscope displacement compensator, automatic measurement equipment is developed.
Three-dimensional robot is adopted in the equipment as motion frame, and photoelectric sensor is used
as sensor for displacement detection and feedback control, which solves the problem of automatic mo-
tion detection, and realizes automatic operation of equipment. The vaccum technology is applied in
parts pickup and fixation, which effectively avoids the occurance of accidental damage of slice parts.
The high-precision inductance micrometers are used with working mode of relative measurement. As a

result, the influence of part transport and placement error on measuring result is eliminated effective-
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ly. The equipment can finish the work of automatic part loading, measurement, selection and matc-

hing in batches. The experiment results show that the developed equipment improves measuring speed

in more than 60 percent compared with existing measuring method, the measurement accuracy is 0. 5

pm in full measuring range, the repeated accuracy is no more than 0. 06 pm. Thus, the requirements

of the measurement is satisfied based on the high reliability and consistency of the developed equip-

ment.

Key words: precision measurement; piezoelectric ceramic piece; micrometric displacement measure-

ment; automation equipment
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Fig. 1 Schematic diagram of automatic measuring e-

quipment
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Fig. 2 Photo of measuring module
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Fig. 3 Upper electrode and bottom electrode struc-

ture
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Fig.4 Manipulator structure
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Fig.5 Structure of automatic displacement measur-

ing equipment for piezoelectric ceramic piece
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Fig. 6 Measurement error analysis in vertical plane
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Fig. 7 Measurement error analysis in horizontal

plane
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Tab.1 Experiment data for 10 repeated measurement of

Piezoelectric ceramic slices

WL P& 1(em) FIE R 2(pum) BB 3(pm)

1 1.61 1.56 1.48
2 1.63 1. 50 1. 47
3 1.63 1.52 1.49
4 1.63 1.57 1. 47
5 1.63 1. 55 1.47
6 1. 64 1.51 1. 46
7 1. 65 1.55 1.43
8 1. 65 1. 50 1. 50
9 1. 66 1.53 1. 47
10 1.67 1.55 1.47
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Tab. 2 Experiment data for 40 Piezoelectric ceramic slices measured by equipment and people

MW FS BRI BE (pm) N T 5 (pem) MRS AR B (pm) N T 5 (pem)
1 1.43 1. 26 21 1.46 1. 46
2 1. 46 1.28 22 1. 46 1.48
3 1.43 1.47 23 1. 53 1. 53
4 1. 40 1.56 24 1.49 1. 39
S 1.43 1. 51 25 1.47 1.43
6 1. 39 1. 45 26 1.43 1.47
7 1. 49 1.51 27 1. 40 1.51
8 1. 45 1. 35 28 1.47 1.42
9 1. 45 1. 45 29 1. 45 1.48
10 1. 45 1.19 30 1. 47 1. 47
11 1.45 1. 40 31 1. 46 1.52
12 1. 36 1.62 32 1. 49 1. 38
13 1. 44 1.52 33 1. 49 1.47
14 1.46 1. 60 34 1. 46 1. 44
15 1. 45 1.48 35 1. 46 1.52
16 1. 46 1. 51 36 1. 45 1.48
17 1.47 1. 45 37 1. 50 1. 36
18 1.43 1. 38 38 1.41 1.43
19 1. 49 1.48 39 1.47 1. 47
20 1. 44 1.52 40 1.43 1.51
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