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An ultrasonic thickness measurement method based on PLC control
ZHAI Yunlong, ZOU Chenwei, SUN Pengfei

(School of Air Transportation, Shanghai University of Engineering Science, Shanghai 201620, China)

Abstract; The design of automobile door is gradually developing to streamline surface. In this paper, an automatic ultrasonic
thickness measurement method based on PLC control is proposed. This method monitors the communication between the robot arm
and PLC in real time by the host computer, and uses accurate path planning to ensure that the robot arm can grip the ultrasonic probe
safely and efficiently to complete the ultrasonic thickness measurement, which not only realizes the high — precision thickness
measurement, but also significantly reduces the manpower input, reduces the detection cost, and effectively avoids the error caused
by human operation. The accuracy and stability of the method proposed in this paper are proved by comparing the experimental
results of ultrasonic measurement with the actual measurement values.
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Fig. 1 Arm end fixture
2.3 JKIBEIREIME
FA 700 A0 e B 0 AR A SEBRAR DL AT I 3, % 1
SPGB | 2 DR G0 S i 5 I RS B 4 R 2%
FEGIE A 2 I JEE B, TT LLfef FH 2 AR A



126 oo ®m M5 M OH

15 %

B, FERLARE A A} 1 2 1 DU JEE s (5 P 285 38 8 v P S
A TR LA A R AR A AR
SCINJEE 7 9575 FEHLARREY 55 26171 B #2 fih , >R 7K A A
FRA T, K N Je HLms 1 55 22 TR A R A SR B, ok T
AR SRR, A2 ZE T TR R T — 5 T K il ok
WO AT T 1 7K, KR v ) K 7 5 Kt 3 42
TR, AT PRIEK B R, FEIE SR TP MAT
1.7 L B— /IR,
2.4 BEERENE

FH I SR — PP LE SR A BT P AR R I LA |, iR
5 ) SARE Ty 3, 7R EURIR R AR
FERE R I LA ) B o, 32 A IO 1) P B RTCIR S TR 3
(SR, 38 0 A 0T e A 7 R, T DL A ST Y
R EOIRASAE AL BRAE T 20 Hz W75 SR A IR
P AR AE 20 Hz—20 kHz B9 75 3% AT LLgk A3
Bk kg BT T 75 30 3 A9 AE 20 kHz LA 575 9 Bk Al 7
W P IR P R R P U P R LA
R oy RS RERE AL R A U A TR S I B AT
SR R A T R e R SR T JE
JEAE = 1/2 75 3 x B[], 75 0 A] 3 2o A4 0 3, AN [
MR A BUR A Z S AN ], B T
DU JEERE L .
2.5 ELIAisi

BEAUBE 32 17 AR P DL S R A Y 2 508 145
SHCRINVE B AF 24T SE i WS 4%, 38 i) PLC R4
il KO gE A iR AR LR, R TRE, fa
NS S5 0 RE , PLC A S 5 0 MLUE
% ARG 5, LR 19 % A5 55 o PLC M %A

5.
3 ERESH

3.1 {NS[iEE

ZETT 0 A P R e P I A 17 R AR AL, B
255 A7 A DT S5 Wi 8 7 0 JEE P v A 44, T LA 3
BT OV BN Ho A B B 9 BBk r R A, A
SRR H AR 4 B E B A 77 ) EPOCH 650 i
PRI, P L 5 M208-20/. 125, 53k
VERCAALER S 75 IR 52l 38 DL-PLUS, #8
Sk AER Hevi 1 SF 4 B AR 5 mm, A TR
SYEETER R R,
3.2 #BEXBTE

R FEM R PLC Bk
T OKAEARE AT | AL, SR s A 2
BN o

B2 XBFAE
Fig. 2 Experimental platform

3.3 XWHERSH

EFEAE 2 11T IR A A S JEE B I 6 A5 A7, DA
PRAT LT VA5 R4 () SRR DX S A THERR ARG I, 33X SE AT
V7 B 52 I R B A A O 2 R DX 3k, %o HL JEE
JE AT A B T VP AR 22 1] 00 R AR B A A1
B ORAE T e AR AT 6 B 2R, R =T T 2 4
PRI APE AR LI I A 9 S A AT 10 4
TR0 3 A D3k, 43006 1 F 4211 B 3 &4
JRAL . ZE TN S A AN 3 R

B3 FITUNESRM
Fig. 3 Door measuring point
D2 58 0S5 X 41T A7 U0 ), 45 31 40 4 A
(AR ABR TA 3 o T F A 38 57 8 ) LS, L
A N TP B, eSS (R B
BH i B B R LG, N e A RSk S
FE AR R A, SR AL IR B T 2K
W, AR e Al i v .
A I 5 SEBR R R LR 1,
*1 BFENE5XFNELER

Table 1 Ultrasonic measurement and actual measurement results

B
D4
T/ mm I/ mm
1 1.01 1.02
2 1.02 1.01
3 1.08 1.07
4 1.07 1. 06
5 1.07 1.08
6 1.08 1.07
7 1.08 1.08
8 1.07 1.08
9 1.08 1.09
10 1.07 1.08
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Fig. 4 Door ultrasonic measurement value and measurement value
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