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Settling time of dental x-ray tube head after positioning
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ABSTRACT

MEHS|X| 2002; 32 : 159-65

Purpose : The aim of this study was to introduce a method of obtaining the oscillation graphs of the dental x-ray tu-

be heads relative to time using an accelerometer.

Materials and Methods : An Accelerometer, Piezotron type 8704B25 (Kistler Instrument Co., Amherst, NY, USA)
was utilized to measure the horizontal oscillation of the x-ray tube head immediately after positioning the tube head
for an intraoral radiograph. The signal from the sensor was transferred to a dynamic signal analyzer, which display-
ed the magnitude of the acceleration on the Y-axis and time lapse on the X-axis. The horizontal oscillation of the tu-
be head was measured relative to time, and the settling time was also determined on the basis of the acceleration

graphs for 6 wall type, 5 floor-fixed type, and 4 mobile type dental x-ray machines.

Results : The oscillation graphs showed that tube head movement decreased rapidly over time. The settling time
varied with x-ray machine types. Wall-type x-ray machines had a settling time of up to 6 seconds, 5 seconds for fix-

ed floor-types, and 11 seconds for the mobile-types.

Conclusion : Using an accelerometer, we obtained the oscillation graphs of the dental x-ray tube head relative to
time. The oscillation graph with time can guide the operator to decide upon the optimum exposure moment after x-
ray tube head positioning for better radiographic resolution. (Korean J Oral Maxillofac Radiol 2002; 32 : 159-65)
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Table 1. Characteristics of the sensor, Piezotron® Type 8704B25

Feature K-shear design
Measuring range (g*) +25g*
Sensitivity 198 mV**/g*
Transverse sensitivity 1.4%
Resonant frequency 50.4kHz
Operating temperature -55-1000°C
Mass 8g

Cable 1761C

*g : acceleration of gravity (1 g=9.8 m/s?)
**mV: millivolt

Fig. 1. The sensor, Piezotron® type 8704B25 was attached to the
lateral surface of the tube heads. The sensor changed the oscillat-
ion of the tube head into a voltage proportional to acceleration. A
signal amplifier, coupler type 5134 amplified the signals produced
by the sensor. A dynamic signal analyzer, HP 35670A® filtered
and digitized the signals for computation.
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Fig. 2. The examples of the tube head oscillation graphs in the relationship of acceleration (g) and time on the wall type x-ray machines,
which were obtained when the tube heads were positioned at the upper right canine and the settling time were the median values of the thr-
ee measurements. A, B, C: Oralix 658, D, E: GX-770®, F: Oralix DC®.
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Fig. 3. The examples of the tube head oscillation graphs in the relationship of acceleration (g) and time on the floor-fixed type x-ray mach-
ines, which were obtained when the tube heads were positioned at the upper right canine and the settling time were the median values of

the three measurements. A, B, C: Trophy CCX®, D, E: Max GLS®.
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Fig. 4. The examples of the tube head oscillation graphs in the relationship of acceleration (g) and time on the mobile type x-ray machines,
which were obtained when the tube heads were positioned at the upper right canine and the settling time were the median values of the thr-

ee measurements. A, B: Trophy CCX®, C: Max GLX®, D: Oralix 655®.
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Table 2. The settling time was measured on each x-ray machine.
The median values of the settling times are described which were
obtained when the direction of tube heads was for upper right and
left canine teeth

Median value of settling time

(second)
Type of machine Model X
Upperright  Upper left
canine canine

r~Wall type Oralix 655® @ 478 427
: ® 3.19 3.75
i ® 30 360
! GX-770® ) 1.46 1.61
3 ) 0.94 0.56
| Oralix DC® 428 5.66
| Floor-fixed type  Trophy CCX® @ 417 418
i @ 325 430
t ® 3.77 2.69
N Max GLS® @ 3.13 1.84
1 @ 249 230
Ll Mobile type ~ Trophy CCX® @ 9.43 10.41
® 7.52 1047
Max GLS® 7.22 9.82
Oralix 655® 9.71 10.37

*p<0.05 by Kruskal-Wallis test with post hoc comparison between mob-
ile types and others.

Table 3. The median values of the settling times of three types of
machines are described on the basis of Table 2

Median value of settling time(second)

Type of machine

Upper right canine  Upper left canine

~-Wall type 3.205 3.675
*‘:*ul Floor-fixed type 3.250 2.690
i--Mobile type 8.475 10.390

*p < 0.05 by Kruskal-Wallis test with post hoc comparison.
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Fig. 5. The oscillation of x-ray tube head of the mobile type
Oralix 65S® produced an oscillatory motion like a damped single-
degree-of-freedom system in an underdamped case ({ < 1.0).
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Fig. 6. The acceleration, velocity, and displacement of tube head oscillation on the mobile type Oralix 65S® were obtained on the basis of
the acceleration equation. The acceleration, velocity, and displacement of tube head oscillation decreased with time. A, The graph of accel-
eration (g) was illustrated on the basis of the equation (4). The sine curve for the first 1.5 seconds was illustrated only from the equation.
After 1.5 seconds the magnitudes corresponded with those on Figure 5. B, The acceleration (m/s?) was obtained by multiplying the accele-
ration (g) by 9.8. C, The velocity (m/s) was obtained by integrating the acceleration. D, The displacement (m) was obtained by integrating

the velocity.
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