55394 5 51 K B 5 F o Vol. 39 No. 5
20174F10 A PIEZOELECTRICS & ACOUSTOOPTICS Oct. 2017

XEHE:1004-2474(2017)05-0780-04

ez NEBIEAAEFRN AR ITE LI

IR BT

(L AL sfE BRHE R Jei s B S AL BT TARTIZ b0 L5t 100192: 2, ALFATA ALK K2 HLAK T & B 3hk24B% b3 100083)

BN RAT R A BDREAS R A AR i | R T ARG T R A 4R R — R T OGBSO
Kl 258, RS LA K 1064 nm i Nd: YAG Jion 38006 %8 W R 8 75 35 35 T 6 37 748 35057 19 3 1R 4
P00 i 2R 8 TR 7 5 8Kl AR D SO 4 S e D T A% S 2 Ol SRR AR i 1 AU B 0 ) 2 T SR RS N Al G
WAL AAF R A PAT O AT C BRI . f S, T RS0 SE g 5 AL, S 1 Bk /B 480 B AL IR 1Y 3K
JeHE A C ARSI L A5 2 R P SRR SLBR B 1Y 20 A TR RS RRAE . B TIE T R e R A RO . BT T 45 AR L BT A
BRI BIL e A B O P AR R 8 AT A S BUAR /PR S A AR IR AR D1 mm BB 2R R BRI L 7 AT A = S R
FaPF 19 T F G I 5 TR AR I

KGR WOLM A s ML TN s = & MR s DA

HE S £ S TB553 MERARIRED A

Design and Implementation of Laser Ultrasonic Testing System
Based on Articulated Robot Technology

SUN Guangkai' *,QU Daoming' ,ZHOU Zhenggan'" *
(1. Beijing Engineering Research Center of Optoelectronic Information and Instrument, Beijing Information
Science &. Technology University, Beijing, 100192, China; 2. School of Mechanical Engineering and Automation,
Beijing University of Aeronautics and Astronautics, Beijing, 100083, China)

Abstract; In order to solve the problem of the noncontact and high precision non-destructive testing for the air-
craft composites, a laser ultrasonic testing system based on articulated robot is proposed in this paper. In the design
of the system, a 1 064 nm Nd: YAG pulse laser is used to excite the ultrasonic wave, and a laser interferometer
based on photorefractive effect is used to measure the ultrasonic signals. The exciting and detecting laser are trans-
mitted through the optical fiber to the focusing module and then projected on the surface of the detected object. A
precise six-axis articulated robot is used as the scanning mechanism for C-scan imaging. The laboratory prototype of
the system is built. The laser ultrasonic C-scan testing of the carbon/epoxy composite specimen is realized, and the
distribution, shape and size features of the simulated internal defects are characterized. The effectiveness of the sys-
tem is verified. The results show that the robot assistant laser ultrasonic testing system is capable of detecting the
internal delamination with a diameter larger than &f1 mm in carbon/epoxy composite materials, thus the system has
a broad application prospect in the nondestructive testing of aircraft composite structures.
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