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Development for Visual Test Equipment of the

Ultrasonic Pulse Waveform

Development and Test Result of Polarized Light
Schlieren Method Equipment (1)

K. Tanimoto*, K. Date¥#%,

A. Kikuchi#*, M. Sato*

Abstract

It is necessary for detecting and characterizing the defects with
ultrasonic non-destructive testing to know the characteristics of the sound
field and the pulse waveform transmitted by a ultrasonic probe.

As a visual measuring technique relating the ultrasonic pulse waveform
and sound pressure field generated by the probe, schlieren method for the
wave in water and photo—elastic method for the wave in solid were used
separately, Since there is a difficulty to observe simultaneously the sound
field in the water and the solid by each method respectively, various types
of the probe, such as a immersion type probe which is widly used in ultrasonic
testing, cannot by evaluated and authorized the overall performance of the
probe.

To remove this difficulty, we have developed the polarized light
schlieren method, which is combined the schlieren method with the photo-
elastic method, for the visualization of ultrasonic pulses in both water and
solid simultaneously. Following the principle of the polarized light
schlieren method, we have made the visual test equipment having two concave
mirrors, a polarizer and a knife edge made by polarizer film. Using this
equipment, we have examined the performance and the possibility of the

quantitative measurement of ultrasonic wave from the visual images.

* ATR Components Development Section
#%  ATR Components Development Section, Parttimed Researcher

(Miyagi National college of Technology)
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travelling directivity, frequency and wave mode of ultrasonic wave by using

the polarized light schlieren method.

In the future, we intend to improve the performance of our equipment
and visualize the various ultrasonic wave behavior, especially liquid and

solid interface,

From the test results of this equipment, it is confirmed that ultrasonic
wave in both water and transparent solid model, made by pyrex glass, is
visualized simultaneously through the window of the water tank, and it is

suggested that it can be evaluated quantitatively the sound pressure field,
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6.1 Polaroid Type HN32 Linear Polarizer for Visible Radiation

The HN32 polarizer is a neutral-color linear polarizer of the polyvinyl
alcohol-iodine type for the visible region of the electromagnetic spectrum,
It can also be used for a part of the near infrared region up to about 850um.
It has a total luminous transmittance of approximately 327 and an extinction
transmittance of about 0.005%. It represents the best balance between trans-
mission and extinction for general use, It ig recommended for wvariable
density filter systems, photoelastic stress analysis and other applications
where modulation of light is necessary.

6.2 Spectral Properties

The spectral properties of HN32 are presented below in a spectral curve
and a table of spectral values, The components dz and dy of the spectral
curve represent the maximum and minimum optical densities, respectively.
The optical densities are obtained when the filter is measured against an
incident beam of 1007 linearly polarized radiation.

KV is the luminous transmittance of a single filter for unpolarized white
light. HO and H90 are the luminous transmittances for unpolarized white
light of two single filters in the parallel and crossed positions, respec-
tively. The spectral values given are considered typical. Actual values
will depend on the actual luminous transmittance of the sample. Transmittance
tolerances are as follows: KV = 327 + 37 H90 = 0.005% nom., 0.017% max.

SPECTRAL CURVE-HN32
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B 6.1 Spectral Curve — HN32
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f§3& 6.1 Spectral Values — HN32
% Trans-

Wavelength, nm dy dz mittance Parallel Crossed
400 435 282 18.4 6.74 0559
410 357 2.82 22.1 9.66 0665
420 305 2.92 24.8 12.3 0592
430 268 310 27.0 146 0432
440 .242 3.30 28.7 16.4 0286
450 216 3.51 30.4 185 0187
460 200 3.70 31.6 19.9 0128
470 182 3.87 329 21.8 00895
480 170 4.04 338 22.9 00612
490 162 .14 34.4 23.7 100496
500 157 4.21 34.8 243 00434
510 .154 4.26 35.1 24 6 .00390
520 157 4.28 34.8 24.3 00366
530 162 4.30 344 2.7 00346
540 .168 4.32 34.0 231 00328
550 173 4.33 336 225 .00316
560 79 4.35 331 219 00297
570 185 4.37 32.7 21.3 00278
580 .189 4.38 32.4 20.9 00273
530 .193 438 321 206 .00268
600 185 4.40 319 20.4 -.00253
610 186 4.42 1.8 203 00244
620 195 4.42 319 20.4 00242
630 192 4.43 32.% 20.7 00240
640 192 4,43 32.1 20.7 00237
650 .185 4.43 327 213 00240
660 180 4,44 330 21.8 00239
670 473 4.44 3.6 22.5 00242
680 .165 4,44 4.2 23.4 00247
690 155 4.44 35.0 24.5 00256
700 145 4.44 35.8 25.6 00259
710 136 4.44 B8 26.7 00264
720 27 4.44 373 27.9 00270
730 119 4.44 38.0 28.9 00275
740 107 4.43 39.1 30.5 00290
750 .098 4.41 39.9 31.8 00313
760 091 427 406 329 00432
770 .082 393 114 343 0104
780 074 347 42.2 356 0286
750 087 2.93 429 36.7 00
800 .063 2.44 43.4 37.4 312
aig 057 2.0 443 38.5 .863
620 054 1.65 453 39.0 1.97
830 .050 1.34 46.8 39.8 4.06
840 047 1.09 489 406 7.38
850 .045 0.87 518 41.5 12.13

KV = 33.2% HO = 22.1% HO0 = .00348%
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