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Abstract -~ The 3-~dimensional

machine by using an ultrasonic sensor is used

measuring

one of the NDE(NonDestructive Examination).
It is applied to the inspection of pipelines,
boreholes, pressure vessel and tank, and so on.
harsh
prohibits the use of moving mechanical parts.

In particular when a environment

The 3-dimensional measuring machine by
using an ultrasonic sensor, which measure
1-dimensional information and 2-dimensional
information simultaneously from a target of
inspection, and then reembody 3-dimensional
information. So we can find the situation in
progress and predict remaining life and
corrosion without destructive examination. It's
a point of excellence that the 3-dimensional

measuring machine is portable.
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Fig.1. A fundamental theory of ultrasonic
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Fig.2 A diagram of coordinates

A9 718tety mdd) oA

x=R+7r (1a)
y=(R+#»sin A, (15)
z=(R+»(l—cos A}) (1¢)

A(1E olgsly R, * AT x vy z AEF
o8 F/PEEtn 7|FR o 715E EFd
oA

/B=/ B,+ 2 B, (2)
2 g8HY oge £ B, £ B, A3)# 2
o},

£ By= tan ~'( sty) (32)
Rx_VZ
2 B,= sin ~!( ) (30)

o714 L& 2% Zo Zo] 200mme]tt.



a8z, AZ HEAAA dI3Grt pHHo=R
o] & u 9ol 22 & LAE ot rh
ZA= tan —l(lx) (4)

21 (1b)eh Aol o siA
(R+7)sin A,

ZA= tan ~'( ~ ) (5)
2(2)el o 3 A
£B= tan "!( sty)
s (AR, (g
A4G)E xol BelH BW
— (R+7)sin A, o

tan A

Fig.3 % Fig4el 7|78 a4 oA

Rx=\/—x_2=x (8a)
R,=V x + y? (88)
R,.=V x 24yl 2 (8¢

2 (6)°] 4 (1a), (18), (1o) = 21 (8a),(86), (8c} &
gystd A ZAY £ A9 ¥F2 EE
7hs 3ot

Fig.3. Kinematic analysis of the cylinder
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Fig.4. Kinematic analysis of the bottom
of the cylinder
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Fig.5 Kinematic analysis of the plane
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Fig.7 Results of cylinder surface inspection.
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Fig.8 Results of plane surface inspection.
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