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Design of a new laser thickness measurement instrument

XIONG Zhi-yong, ZHAO Bin
( Department of Instruments, School of Mechanical Science and Engineering, Huazhong University of Science and Technology,

Wuhan 430074, China)

Abstract; In order to measure the thickness of the hot-rolled steel plate on line, an automatic laser gauging system was
established, and its mechanical design and optical design, image algorithm based on MATLAB were investigated. Firstly, the
laser beam was inclined to project onto the side of the plate,and a baffle is setted to block the part of light at horizon. Secondly,
the laser spot on the tested plate is imaged to CCD target surface in an industrial video camera. Then the defocusing amount is
calulated based on the the CCD images. Finally, according to the geometric relationship between actual thickness of the plate to be
measured and the imaging height of the plate flank in the CCD and the defocusingamount, the thickness of the steel plate is
calculated. Experimental results indicate that the precision of the system is 0. 32mm, smaller than the measurement system
requirements +0.Smm when the plate thickness between 8mm and 120mm. This measuring system has less influence induced by
high temperature radiation. It can satisfy the system requirements of stabilization, higher precision and rapidity, as well as little
interference.
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Fig. 1 The schematic of laser thickness gauge
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Fig. 4 Laser irradiate the bottom of the side plate
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Fig. 6 The focus and defocusing images

a—defocus away b—in focus c—defocus near
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Table 1 The data analysis of actual thickness and plate measurement

+ ALY H (4)

actual image Image move  measure absolute
number thickness high toward ¥ thickness error
d'/mm H/ pixel Y/ pixel d/mm Ad/mm
1 11.7 74 0 11.52 -0.18
2 61.2 386 28 61.02 -0.18
3 111.1 696 38 111.32 0.22
4 130.5 817 20 130.78 0.28
5 11.7 71 239 11.54 -0.16
6 61.2 370 263 60. 89 -0.31
7 111.1 668 265 110.85 -0.25
8 130.5 784 256 130.32 -0.18
9 11.7 77 -202 11.54 -0.16
10 61.2 400 - 169 61.07 -0.13
11 111.1 720 -159 111.42 0.32
12 130.5 847 -220 130. 31 -0.19
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N RELIRE G B BRI RE N 0. 32mm, 7R



358 HSH B

— BT RO R A B Bt 617

GEESKRTE 0. Smm LA, 1 RABHH RS BEZIR
3 FEHCEMBEN RS SRS

P AN B G OGN R
TRBE A B A BT — A BTl AR BOGIRECR
PRV i e s ) i v XU KR 1) O 12, W b e it
B S AR PR KV AR, [ -t m] DA 3 el 2 5 4
SRR . ABTHEROE S5 D ARBALE iRE T
PR PSR, AR P A 30 #5119 7 s AT # o AR
AHTEHFOL T, R PE R O, I R 2%,
WLLRZIBGRREN, HAMWRIRE, W REH
T R ETIT, REIEHE TR, bR AR 452 <
MRS B 7 5301 T B A R4

P 7 G5 % 7Y AT 4t 22 52 1 4% ) 4% ( programmable
logic controller, PLC)EI"”‘?EJ[Q] YA EE S BB AE R
Bk A5 B, PLC #5 Hi A ROk O 8 SRR YL AT Y
PEARFT T, BOGAS 0, REGEIE# LAE; HRHRE R
i, PLC #5 il S B WO CAR FIBR R AL i R B9 AR G B, B
ARG, BNRE TN EME 7 iR,
A B TAERIANE 8 B,

Fig. 7 Physical picture

Fig. 8 Pictures of laser thickness measurement instruments
a—the working drawing without steel plate b—the working drawing with

steel plate
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