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Synopsis :

The development of new steel products and new materials requires a detailed
evaluation of the quality of trial products as a basis for selecting the optimal production
method for commercial use. An ultrasonic C-scan test system was developed for this
purpose. The system uses ultrasonic waves up to 100 MHz in frequency and scans the
transducer with high position-reproducibility to achieve very high resolution. The
system 1is capable of detecting a tungsten wire 10pm in diameter buried in a silicon
nitride body to simulate a cylindrical flaw. Examples of the detection of internal flaws
include (1) disbonding between copper and ceramic material in metallized ceramic
substrate, (2) disbonding of spot-welds in steel sheet,(3) disbonding between steel and
resin in steel-resin-steel anti-vibration composites, and (4) delaminations in carbon

fiber composites.
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Synopsis:

The development of new steel products and new materials requires
a detailed evaluation of the quality of trial products as a basis for
selecting the optimal production method for commercial use. An
ultrasonic C-scan test system was developed for this purpose. The
system uses ultrasonic waves up to 100 MHz in frequency and scans
the transducer with high position-reproducibility to achieve very
high resolution. The system is capable of detecting a tungsten
wire 10 #m in diameter buried in a silicon nitride body to simulate a
eylindrical flaw. Examples of the detection of internal flaws include
(1) disbonding hetween copper and ceramic material in metallized
ceramic substrate, (2) disbonding of spot-welds in steel sheet, (3)
disbonding between steel and resin in steel-resin-steel anti-vibration
composites, and (4) delaminations in carbon fiber composites.
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Fig. 1 Schematic of flaw detection methods
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Fig. 2 Bloek diagram of developed C-scan systemn
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Fig. 3 Schematic of ultrasonic C-scan testing
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Table 1 Specifications of developed C-scan system

Table 2 Specifications of ultrasonic instruments

Ultrasonic instrument
Frequency range

1 to 100 MHz

Controllable axes

X,Y,Z,R,and ¢

X-scanner
Stroke
Step increments
Position reproducibility

400 mm
0.005 mm (min)
+0.01 mm/100 mm

Y-scanner
Stroke
Step increments

Position reproducibility

300 mm
0.005 mm (min)
+0.01 mm/100 mm

Z-scanner
Stroke
Step increments

Position reproducibility

200 mm
0,005 mm (min)
+6.01 mm]lOU mm

No.
7;;\\\\\ 1 2 3

Manipulator
Type Motor operated
Range (R) 0° to 370°
Range (8) —25° to 105°
Turn table
Material O.D. =100 mmé
Rotation increments 0.01°

Flaw depth measurement
Range
Resolution

0 to 409.5 mm (in steel)
0.1 mm (in steel)

Micro-computer
Processor
User’s memory
08

Inte] 80286 (10 MHz)
640 K bytes
MS-DOS

Real-time data output
Monochromatic C-scope
Color C-scope

16—100 steps gray scale
16—100 pseud-color

Hard copy size

Ad (roll)

Image processor
Image memory
Processor

512 % 512 x 8 bit x 3 plane
#PD7281 (x2)

JIY B R # Vol. 24 No. 1 1992

Maker SONIC Metrotek Panametrics
FTS mark ITI | MP215 5601 Pulser/
Pulser Receiver
Model MR106 5608 Gated
Receiver Peak Detector
MD702 Gated
Peal Detector
Receiver
frequency range 1to 20 1 to 60 1 to 100
(MHz)
Peak detector
frequency range ito 20 1to 22 1 to 100
(MHz)
, 80
Gain 4B 80 (adjustable) 47
Attenuation 47

coverage (dB) / 69
250Hz to 5 | 100 Hz to 10 | 200 Hz to 10
kHz {5 steps), | kHz(variable), | kHz (6 steps),
and external | and external | and external

Repetition rate
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Fig. 4 Transducer position indication on C-scope by cross-hair
cursor in manual scanning
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Table 3 Flaw recording functions of developed system

Coscope 1 C-scan recording in gray scale or
3 pseud-color according to flaw echo height
C-scan recording in gray scale or
C-scope I1 pseud-color according to flaw depth
B-scope Flaw recording of a given cross-section
B-scope of a given cross-section parallel
By-scope to X-axis
B-scope of a given cross-section parallel
By-scope to Y-axis
ST-scope See-through view from one side face
Three-dimensional | Three dimensional view of flaws from
flaw display a given direction
Flaw rating Computation and display of flaw area
ratio
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Fig. 5 C-scan recording for tungsten wires in water
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Fig. 7 C-scan recording for tungsten wires in zirconia
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Fig. 8 C-scan recording for dishonding between ceramics and
copper of metalized ceramic substrate
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Fig. 10 C-scan recording for disbonding between steel sheet
and resin of steel-resin-steel composite sheet
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Fig. 11 C-scan recording for artificial delaminations of carbon
fiber composite
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