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A Study on Contact Pressure Measurement of SM45C/STS410
Materials by Means of Ultrasonic Waves

Won Yi*, In-Sik Yun**, Yeong-Chul Yu***, Eui-Seob Jeong****

ABSTRACT

The contact pressure in jointed plates was measured by means of an improved ultrasonic technique. In
order to get calibration curve, the relationship between contact pressure and ratio of boundary and bottom
echo of normal beam probes were obtained for the calibration blocks with various surface roughness. The
ratio of boundary and battom echoes were measured for the upper/under plates locally compressed with
uniform pressure, and the distribution of contact pressure was obtained. The measured pressure has a good
agreement with results of FEM analysis. Thus the proposed ultrasonic method in this work is very useful
to measure the contact pressure.

Key Words: Ultrasonic Wave(Z23}), Contact Pressure(8 % %), Normal Probe (F3&&4}),
Sound Pressure(2%), Sound Velocity(2<%). Incident Wave(2Ak3h), Numerical Analysis(ZF]8)4),
Surface Roughness(EHAZ7))
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Fig. 1 Contact condition in upper/under plates and
transmission of ultrasonic wave
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Fig. 2 Behavior between reflected wave sound pressure and
transmitted wave sound pressure
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Fig. 5 Configuration and size of calibration blocks
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Table 1 Surface condition and mechanical property of
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Fig. 6 Configuration of upper/under plates



olf - &9 - §48 - P4

A3 B®e XAEe 2 =160mm, h = 45mm,
60mm, hy, =30mm, t =30mm o=} o] 4 - 3H&
AA7VEE HER &) BRAAYI} 2.5umR,,, 7}
H=E #9E 9t Table 2& B9 A, 7|AFA
A, FRAHEHE e,

HELEESH L Fig. 67 Zo] we] 4 - sl 9H3
7} & 2a=20mm,t =30mm 9 ZALEEHS 4
el BF W = 19.6kNZ ¢35t

olf d5e Arle RE AZ FEIAh. 2L
of e HA([)3N #AFEFAF 3.25Noz2 A3}
Al &t

R Ao WdAlE o] & AW FxolE Table
29 No.1o tis} -3 &2A-5 x =20,25,30,35mm o)
Z+ 9A)d, Table 29 No.29 ddAde FALEAE
x=20,25,30,35,40mm o] 7t 8|4 o) B&Fsle] HE2H
d@ZFe] H, o 34 100%7F D=2 AL 473l
&3

Table 2 Mechanical property and size of upper/under plates
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Fig. 7 Relation between mean contact pressure and echo
height ratio(calibration curves)
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Fig. 12 Contact pressure distribution of upper/under plates
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