HIARRERRRXA f]ﬁ/}iﬁ;ﬁ/

DOI: 10.11973/wsjc201810009

ETEERNAHBUIENREER EHM
KB IENSH R E

S8%E K &, BFE ,HmE,F X, FHL,FHIH
(I K#FEHEIKRP MHHFE EFR, K& 116024;
2.F BT K AL R b AE M A AR, LR 100095)

H OE.RE—AATAEANZT,RAMELRBENREN B ERH R M 15 E = TIELK
W AT RARB IR RN AR E R ERERY R FR TR, RARFRI@ L L, RERER
1.929 mm 48R Aw B JE A4 0.2~0.5 mm H R A B 5L 3090 ~50 %4 09 SRAM gtk E e & 5 =
WAZ 5 A AR TCE AR AR K R BRI e A X B B R RS A RoAR A i 2R AT IT BT 4 AT
FAFEREHARMELRBIEE ARGV R ZAREE R KA LG FE YK F R AR
B RMAMER AR FEPEEORIRREHELI2UNAN,

KEIF: AL FRRM AMANLE; FE Wk F ik B

FESFES: TG115.28;TB52 XA ES: A X EHS:1000-6656(2018)10-0039-06

Simultaneous Inversion of Density and Longitudinal Wave Velocity of Coatings

Based on Ultrasonic Reflection Coefficient Phase Spectrum Matching Analysis

GAO Jianying' , ZHANG Wei' , MA Zhiyuan' , HE Lihua’, LUO Wen®, LIN Li' , LEI Mingkai'
(1.School of Material Science and Engineering, Dalian University of Technology. Dalian 116024, China;

2.Beijing Institute of Aeronautic Materials, Aero Engine Corporation of China, Beijing 100095, China)

Abstract: An inversion method based on ultrasonic reflection coefficient phase spectrum (URCPS) combined
with acoustic impedance constraint was proposed to simultaneously measure density and longitudinal wave velocity
of thin coatings. Ultrasonic pulse echo method was employed on aluminum alloy plate with thickness of 1.929 mm
and epoxy resin coatings containing 30% — 50% iron powder with thickness between 0.2 — 0.5 mm to obtain
ultrasonic signals. Then an inverse algorithm based on the correlation coefficient method was introduced to retrieve
the density and longitudinal wave velocity by comparing the theoretical and experimental URCPS and searching
maximum in correlation coefficient matrix constrained by acoustic impedance measured by ultrasonic method. The
relative errors of the retrieved density and longitudinal wave velocity were less than £3.2%.
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