CROECH S e G TR Vol. 22 No. 4
2014 4F 4 A Optics and Precision Engineering Apr. 2014

XEHS 1004-924X(2014)04-0815-07
WEEIWNIMNERZRZITESXH

CEEAUIE SN E 3
(1. A% ARNAZARFRE, K& 300071;2. A% WEAFFR, XE 300071;
. MAAE BAFLUATFEREHNELLHE, R 300071)

FEE O T SO0 B AR AN BE Y B B AL ARl D I e, B IR S T — R s AR R L. X
FG R G5 ShOG = MR G AL R S AR T il 4R 2 3l 104 T v o N o A8 o A T R A 1B S A AR RN AR R L R R
FABRLOUERIREEHE G PR SWE P MEA TS RNIRZE, BB G A 2 I8 80 & 5 8 w0 i, K
YT 5 81 A5 0 0] 5 R B USRS 5 T T A AR B sl S R (R AR A G IR A i, SCEG 25 R R
Bl RG A BN T 0. 05 mms EEMEMR/NT ST 5 pom; 548 v 080 U 32 500 A 500, D= B /N T 25 s, W R
S5 ELARS JiE ve AR TRT B L U0 S DR O A G A T A A AR R AR A T A R O B AR R R A T M BR
NEIETEOR25 3l F= 0N

X B OREMAZARLENE;ARMNET; REEMNEEEBNF

R E SRS TN247;TB92 SERFRIEES A doi:10. 3788/OPE. 20142204. 0815

Design of measurement system for inside and outside
diameters of steel pipe

MEI Jian-chun', YE Qing”?®*, TIAN Jian-guo®”

(1. Adwvanced Technology Institute, Nankai University, Tianjin 300071, China;
2. School of Physics, Nankai University, Tianjin 300071, China;
3. The Key Laboratory of Weak Light Nonlinear Photonics of the Ministry of Education,
Nankai University, Tianjin 300457, China)

x Corresponding author, E-mail: yeqing@nankai. edu. cn

Abstract: To realize automatic non-contact measurement for the inside diameter, outside diameter and
the out-of-round of a steel pipe end, a measurement system for inside and outside diameters of the
steel pipe was designed. Two laser optical triangulation sensors were used to perform full scans of the
inside and outside diameters as they rotated around the pipe ends. Then a fitting algorithm was taken
to reduce errors brought by the misalignment between rotary axis and steel pipe axis. Moreover, the
distance between measured cross section and pipe end was adjusted by motorized translation stages
fixed on the sensor, the aligning height of pipe center was adjusted by a lifter and the measurable pipe
diameter was controlled with a two-aim translation stage, so that the measurement of steel pipes with

different specifications could be implemented by the non-contacted method. Experimental results indi-
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cate that the measurement accuracy of the system is less than 0. 05 mm; repeatability limit is less than

or equal to 5 pum. When 500 points are sampled per pipe end, the measurement process lasts less than

25 s. which can fully meet the requirements of seamless steel pipe production enterprises. With ad-

vantages of high precision, easy operation and rapid speed, the system has passed the off-line test in

Tian Guan Yuan Tong pipe products Co. , Ltd. , Tianjin.

Key words: laser triangulation method; seamless steel pipe; diameter measurement; out-of-round

measurement; non-contact measurement
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eters of pipe end
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Fig. 2 Principle of laser triangulation method
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Fig. 3 Block diagram of auxiliary equipment
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Fig. 4 Principle diagram of ID measurement
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