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Abstract

This paper proposes a method to develop a high—precision dimension measurement system using a

linear variable differential transformer sensor. The Dimension targets for measurement is carbon

material vanes of key element in the rotating parts within vehicle circulating pump. Data acquisition

system for dimension measurement is designed using the NI Compact RIO. And the program applying

the dimension measurement algorithm is built using NI LabVIEW. The dimension measuring program

is composed of a FPGA program, Real Time program and Host program. The method of the

experiment compares master vane with target vane for measure the length of the carbon material vane.

The experimental results confirmed the usefulness of the accuracy within +4um.
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Fig. 1. A schematic diagram measurement system
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Fig. 8. Design and production for measuring JIG
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Table 1. Performance test and the result of
precise dimensioning system

T% | Min | Max 4 T | Min | Max A
kg W
16230 | -19743 | 35973 16349 | -19182 | 36531
16603 | -19262 | 35865 16092 | -19103 | 356%
16587 | -19218 | 35805 16285 | -19723 | 36008
16272 | -19735 | 36007 16263 | -19348 | 36111
Ch1 Ch 2
16876 | 19433 | 36309 16398 | -19069 | 35457
16575 | -19915 | 36490 16409 | -19065 | 30474
16865 | -19409 | 36274 16405 | -19078 | 30483
16587 | -19180 | 35767 16186 | -19613 | 35799
Gt | 16574 | -19487 | 36061 | H¥ | 16361 | -19334 | 3%6%

Table 2. Experimental results value

Master size Measurement Allowance
(4m) Value (zm) (¢m)
12976 -1
12977 0
12773 -4
12980 3
19977 12975 -2
12979 2
12981 4
12975 -2
12977 0
12977 0
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