¥ 48 % 10 ) d o= T Wk kK % % #® Vol.48 No. 10
2022 4F 10 A JOURNAL OF BEIJING UNIVERSITY OF TECHNOLOGY Oct. 2022

ke e T B 3 22 BY B 5 2T S P e T T3

BRE F F, LA, BEE
(1. PR 2SI R 2= 3SRl TREHE N E S KE, WA 610031; 2. 22 R4 AW TREER, b 100072)

i OE. ORI L MAME IR - A AL, T T 2 4% 1 TR ARG, SR TS 2T AN RS
DR GE JR 75 Bl T YRE T AR 248 A ARG 38 5T 4B 44 A Y 21 A VI B R 0 5 A% 2R 1 1 S AU
VS P R T TR AR S ) AE AL B T AR 0 A SAHILBE AT TRl R R SRl B X 2 4 A A )
RO, R SRR AR A POI TR T A% T B o AR N A 1, AR I R R A 2 AR A X R HL 2 v
FETCITTYY. BETE T s A1 o B AR R A5 5 2 B R T A S IREE AR, T i A A AR
HIME % YT TR 110 ~ 120 N ELIURIRIE K 21% ~24% i, 2948 AT BRI 00 08ma 57 | 1) 46 IR ).

KT BAALAMME; RS AZAE WS AL Bl S A N ; REG R IT ; BEART

FESZES: TU3T75.2 MERFRERD: A XEHE 0254 —0037(2022)10 - 1028 - 08

doi; 10. 11936/ bjutxb2021100017

Mechanism of Ultrasonic Infrared Thermography
Detection of Concrete Slab Cracks
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2. Department of Vehicle Engineering, Academy of Army Armored Forces, Beijing 100072, China)

Abstract; To identify the mechanism of ultrasonic infrared thermal image detection of concrete crack
detection, the concrete slab specimens with prefabricated cracks were designed, and the thermal test of
concrete slab cracks under ultrasonic excitation was carried out by using the ultrasonic infrared thermal
image detection system. By analyzing the infrared thermal image of the crack heating and the microscopic
image of the crack surface after the test, the heating mechanism of the concrete slab crack under
ultrasonic excitation was summarized. Based on the heat generation mechanism of cracks, the effects of
pre-tightening force, excitation time and excitation intensity on the crack heating were analyzed. The test
results indicate that the crack heating originates from the contact, collision and slippage of the crack
surface. The middle and lower parts of the crack surface are the main heat generation areas, and the
crack surface is flat and without filler. Increasing pre-tightening force, excitation time and excitation
intensity can input more ultrasonic energy into concrete slab specimens, thus promoting the increase of
crack heating. When the pre-tightening force is 110 — 120 N and the excitation intensity is 21% —24% ,
the cracks have good thermal response, which is conducive to detection and identification.
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Fig. 1 Ultrasonic infrared thermal imaging detection

system and its device schematic
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Table 1 Performance parameters of the FLIR T640

thermal imaging camera
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AHMYERARE 640 x 480
PR/ C <0.03
TR/ C -40 ~ 150
EUZ A/ Hz 30
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Fig.2 Design drawing of steel mold for concrete

plate test piece (unit; mm)
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Fig.3  Concrete slab specimens with cracks
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Fig.4 Concrete pore structure analyzer
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Table 2 Test scheme for the influence of single factor excitation parameter changes on crack heating
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Table 3 Test scheme for the influence of multi-factor

excitation parameter changes on crack heating
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Fig.5 Temperature rise curve of sample under different excitation parameters
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Fig. 6 Thermal image of crack area of specimen at the time of stopping of ultrasonic excitation and excitation time of 0.20 —2. 00 s
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Fig.7 Three-dimensional histogram of the highest
temperature of the pixels in specimen B under
different pre-tightening forces and excitation

intensities
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parts and top of cracks after specimen
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Fig.9 Relationship between the maximum temperature of the

pixels of specimen and the excitation parameters
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Fig. 10 Nephogram of heating distribution in crack area
of specimen under different pre-tightening forces

and excitation intensities
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