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Measurement and evaluation of hole burr based on
2D laser displacement sensor

LIANG Jie, ZHANG Kangning, QIU Yi
(School of Mechanical and Power Engineering, Zhengzhou University, Zhengzhou 450001, China)

Abstract; Aiming at the inability of existing instruments to comprehensively and rapidly measure the burr height,
root thickness and morphology across entire regions of holes and the incapability to automatically use measurement
data to calculate the evaluation indicators of burrs, a hole burr measurement system based on 2D laser displacement
sensor was developed. First, the effects of stray light caused by multiple reflection, the tilting of laser imagining
plane and the hole surface to be measured on measurement accuracy were discussed, followed by the proposition of
a method to eliminate stray light and tilt correction. Next, the data of sensor measurements was utilized to develop
an algorithm to calculate burr height and root thickness, fulfilling the visualization of burr height and root thickness
extending around the hole circumference. Finally, evaluation indicators of median least square, arithmetic mean
waviness and mean square root of waviness were used to describe the quantitative evaluation method of burr height
and root thickness across the whole hole region. The experimental results show that the system can not only visualize
the 3D morphology and 2D fluctuation of burrs across the whole hole region, but also give the quantitative values of
burrs and their evaluation indicators. The repeatability precision of the system is less than 0.8 pm and the burr
height accurate rate is 5 wm, which meets the requirements of accurate measurement of hole burr.
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Fig.1 Measuring principle of hole burr
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Fig.5 Profile of a hole sampled at a time
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Fig.6  Profile of the burr intercepted by the algorithm
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Fig.7 Calculation method of burr height and root thickness
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Fig.8  Burr height and root thickness corresponding to the

degree of circumference expansion
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Fig.9 Hole burr fluctuation and quantitative evaluation index
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Fig.10  Results of repeatability for three different holes
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Fig.14  Burr measuring results of drilling process A

1207 M— goh gt

90 [
£
2
i W,=17
.E_E 60 [ T I % W.=13
L=
o h | M=42

1 waJx/J

O -

1 1 1 1

1 J
0 60 120 180 240 300 360

[ i 5 0 )
(a) & B Bl
350 M—— d/h R
300
5250t |
i
L T I L1 Wq:63
% 200 ' 1 Al 5 WI:SO
= 150 =
e : M=139
100 -
50
O 1 1 1 1 1 L J
0 60 120 180 240 300 360
I52 Je J3E 20 )
(b) T2 B THIMIZE

15 TZBIHOERMELR

Fig.15 Burr measuring results of drilling process B
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Fig.16  Burr measuring results of drilling process C
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