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Alignment error compensation for defect measui::g system of small bores

WEI Dongliang, WU Ri
(State Key Laboratory of Precision Measurement Technology and Irstiur.ert, Tianjin University, Tianjin 300072, China)

Abstract: In order to satisfy the requirement of miniaturizatio: 1. m~a-uring defects inside small bores, a new approach was
proposed with external light importing and internal images exj.e:tirg. This method solved the problem of the limited dimensional

accessibility of small bores. Compared with the traditiona! cieasuiing

methods, the new method made the breakthrough and the
method was without built-in sensors. The key problem 1 aligniient error that had a great influence on measurement results was
studied deeply and the measuring system was improved. e reasonable alignment error compensation method based on image
correction was presented and a measuring system was built. Several tests were conducted on sample pipe with diameter of 12mm.
The simulated point defects with diameter of ). 6rm, 0. 8mm, 1. 0mm were set on the internal surface of sample pipe. The
results showed that after image correction on the unfolding image, the mean deviation of the defect diameter was less than

0.02mm, and the standard deviation v.as ).ss than 0. 03mm. The alignment error compensation method is reliable and able to
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improve the precision of measur ‘meat.
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Fig. 1 Constitution and imaging principle of sight-pipe
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Fig.2 Defect measuring system for microtubules
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Fig.3 Change rate of vertical migration

2.2 EGEERESN

FESE PRI, AR B2 15 o D4 il 4 A A
RO D 2 I, MRS T A T o 3 AR AT A 4T 4 Pz
Forb O, S Fp g 1 w5 A 180, O, i DR Ty
SE TS TAT A By, S DDA I PN BE AL R A
x4 0, 5 0, IR iy HEs (R pRf- OB o Al KU 2,
T O EE RO AEAE S BT A4 S — BERI O dS 7R 4>
52 Hp X 137 300 £ 2030l o R B HT T AR GEad i A1
BAE G, T LA dB T LIFRZ RS br iR f o A

Fig. 4 Cross section of inner surface imaging
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Fig. 10  Uncorrected image of internal surface

Fig. 11 Image corrected with the scheme for stationary system

Fig. 12 Image corrected with the scheme for flexible system
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Table 1 Measurement results of defects with diameter of 0. 6mm/mm

defect 1 defect 2 defect 3
mean  standard mean  standard mean  standard
value deviation  value deviation  value  deviation

uncorrected o ¢ 0 024 0,608 0.039  0.591  0.039
image
SHonary g 6130020 0.608 0.012  0.59  0.021
correction
flexible 619 0.020  0.581 0.027 0.613 0.023
correction

Table 2 Measurement results of defects with diameter of 0. 8mm/mm

defect 1 defect 2 defect 3
mean  standard mean  standard mean standard
value deviation  value deviation  value  deviation

uncorrected g1 0,020 0.787  0.023  0.769  0.018
image
stationary o 296 0.015  0.787  0.015  0.796  0.014
correction
flesible * 6 812 0,021 0.778 0.023  0.816 0.017
correction

Table 3 Measurement results of defects with diameter of 1.0mm/mm

defect 1 defect 2 defect 3
mean  standard mean  standard mean standard
value deviation  value deviation  value  deviation

uncorrected 4 hy 0,011 1.409  0.018  1.423 0008
image

Statonary g 9¢7 0,009 0.997 0.011  1.013  0.020
correction

flesible * 4 015 0,013 0.987 0.021  1.126  0.024
correction
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