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Fig. ] Experimental arrangements
1. Magnet needle, 2. Strain gauge, 3. Input bar, 4. Light, 5. Bullet,
6. Gun, 7. Aluminum bar, 8. Magnet needle, 9. Nicolet
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Table 1 Experimental gauges parameters

% %5 | MH/mm £1e/mm ¥ %
1 Z1X10 0.1 7
2 Z5X1.5 0.22 . 4 BH TR RS
3 | @5x1.5 0. 22 5
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Fig. 3 Output amplitude vs velocity of No. 2 gauge
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Table 2 Calibrated coefficients of the gauges
' v==1.5m/s* |v<<1.5m/s"" '
Mig/mm | W | HE/mm BE/(%)
a ] a v
5 g% 1.0 0. 88 0.29 (1.07/0.32 5
0.5 0. 89 0.17 10.88]1.13 5
1 r 1.0 0.005 | 0.0087 | — - 10
0.5 0. 00365 0.038 - — 10

» BT v=a—be * » Wit .v=a ¢ +bef(e;;mV)
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Fig. 4 Output signal as a function of crevice width
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Fig. 6. Output profiles subjected to jump tests
1. Gauge' s signal, 2. Velocity
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Fig. 7 A numerical integrated output profile

®3 EHNRNRTARR
Table 3 Skin depth of eddy-current in aluminium target
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Table 4 Estimated time and frequency parameters of magnetic needles

¥ m¥ | BEEAW | HERE HIEHE
f(mm) | /N Li/uH wo/us  |f=(1/%)/(MHz)
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STUDY ON MAGNETIC NEEDLES AS VELOCITY GAUGES

Li Xinzen Tang Zhiping Zhou Guangquan
(Dept. of modern Mechanics ,University of Science and Technology of China, Hefei 230026)

ABSTRACT By using of Hopkinson bar apparatus,the magnetic needles were studied experi-
mentally as velocity gauges. It was found that there were two types of signal profiles corres
ponding to different velocity ranges. For a typical magnetic needle,the initial signal peak became
proportional to the velocity step after a threshold value of velocity was over taken. The influence
of the crevice width to the gauge output was also tested,the response of jump test was obtalned-.
Based on our experiments,the gauge principle,the circuit characteristics and the skin depth of the
eddy-current were analyzed,a set of analytical formuila were obtained that could illustrate the ex-
perimental phenomena qualitatively. Our results show that this kind of 'velocity gauges can be used
to measure the initial velocity jumps of a free surface,and the times of velocity jumps in the
whole process, but they are unable to obtain a quantitative velocity profile in a whole process.
Further improvements are needed for this technique.

KEY WORDS magnetic needle, velocity gauge,experimental calibration



