| £ 585 F£19H8/2021 £ 10 B/ SBFEHE

iyt Bl St FZFHE

B T30yl Hph - 15 S0 2 it A5 422 R B A

=1 2 [ 1

BEM, THE, A", XAHN
BT RS TR B, H M KE 1300225
CREITHAEHL TR, M KA 130022

FEE O HE AR I B R AT AN R O 0 T AR R, B ARG I Ty ) o R A A ), B T R TR
R T 0 B B A e R T B A AR G . g, AR T S PN T A Y SR R T S O A AR R R WA — R
VLR AR 225 R RO 4R 00 T 6 R o AR5 8 Ao SR AR BB A 72 W F A R XS R T O o e L RO g X
JOE ) Sl R 22 DA THT AF A 0 41 il A X 27 B Bl B SR A SRR T 3% R ST Y Tl RS JE BE K # 10 pm, B

1] 3 B AR RE IR B 13 oy, T LORS B U3 2 1L TR 5t 300 4 SR s 1 0k A ) LA 2 AR 0 B A 42 1)
AL o

REW WESTHE; CHRGIN; TN, SRR KTk

HEISES 0474 XHEKARERE A doi: 10. 3788/LOP202158. 1912005

Surface Welding Defect Detection Based on Michelson Interferometer
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Abstract The welding surface defect is an important index for evaluating welding quality. This paper designs a
welding surface defect detection system based on the principle of optical coherent ranging to solve the problem of low
measurement accuracy of the existing detection methods. First, based on the principle of the Michelson
interferometer, a broadband laser is used to scan a point on the welding surface to collect the interference light
intensity of the reference and measurement arms. Second, the interference spectrum corresponding to the scanned
point is determined using the collected light intensity. Finally, the optical path difference corresponding to the
spectrum is calculated to determine the axial height of the scanned point relative to the reference mirror. The
experimental results show that the axial measurement accuracy and the lateral resolution of the system can reach
10 pm and 13 pm, respectively. Moreover, it can accurately identify surface pores, lack of welds, welding seam
misalignment, and other welding defects and accurately measure the geometry and determine the shape of the weld.
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LLS:1aser light source;

OC: 50 : 50 optical coupler;
CM: collimating mirror; RBG
RBG: reflective blazed grating;
LACCD: linear array CCD;
PM: plane mirror;

OSS: optical scanner system;
FL: focusing lens;

WJ: welded joint
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Fig. 1 Principle of the surface defect detection system
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Fig. 2 Interference signal diagram
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Fig. 3 Picture of the weld
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Fig. 4 Scanning results of our system. (a) Two-dimensional

contour map; (b) welding track map
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Table 1 Measurement of the welding depth  unit: mm

Number of Systematic Manual
measurements measurement measurement
1 3.125 3. 260
2 3. 145 3.210
3 3. 154 3. 150
4 3.161 3.120
5 3. 137 3.020
6 3. 149 3.120
7 3.174 3. 300
8 3.158 3.210
9 3. 124 3. 150
3.35 systematic measurement
+-- manual measurement
330t . Systematic measurement
average value
- - -~ manual measurement
3.25 average value
gwo ‘ ‘
=]
g3l5
3.10
3.05
¥
3.00
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Fig. 5 Inspection results of welding surface defects
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Fig. 6 Inspection result of the pores
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Fig. 9 Misalignment welding
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