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I. CMM (ZRHlEH HEZEERORRRE?2

A Development of Simple Testing Gauge for CMM (Coordinate Measuring Machine) Part 2

IRt (E— HH # B F—

HIROCHT Shinichi  YOSHIDA Tsutomu  NAGAE Takekazu

Abstract

Last year, we developed the simple testing gauge that enables CMM users to check the precision of CMM easily
in ten minutes. On the other hand the daily check of the accuracy of CMM is recommended by JIS B7440-2. The
measurements for daily check of CMM's accuracy with the gauge, except of block gauges and step- gauges, are
recommended by JIS B7440-2. CMM users can check the daily check of the accuracy of CMM with the developed
gauge. We make a study of the reliability of the check of the accuracy of CMM with the developed gauge, based on
design of experiments method. We make the table of the experiments composed of some factors of measurement
errors, length of stylus, radius of the ball of stylus tip, attitude of the gauge, number of measurements, based on L18
orthogonal experimental table that is the most reliable experimental table of the orthogonal deigned tables of
experiments method. So, we made the experiments on the table that we made and surveyed the factor effects of the

test accuracy of CMM with the developed gauge.
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Table 1 Levels of indicative factors
(&
1 2 3
A | BEEASAT A 7L # 0 (40mm) | —
B | 2¥A72AmE | TAZE X Hm Y i
C | fiesonEZ 0mm/200mm | 1 om/200 mm | 2 mo/200 mm
D | Fu7DE ¢ 1 mm ¢ 2mm & < mm
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Fig.4 Schematic illustration of the developed gauge
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Table 2 Indicative factors allocation to L 18 orthogonal experimental Table 4 Main Specs of CMM
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10 | Y (40 um) fis 2 200 mn o4 (HSPER) (6 L ORERO¥ n Rk OO LA BDE
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Fig.5 Basic function of measurement instrument
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STHENS )+ RHEED 2 Fefu KEV, AYA FADRAMERLRNZ 0T EABFEREE LB

=¥, ¥ e T ¥t e = 1001225293302 e
(E5(S )
S,= (R,+R,+R,) 2/ (3Xr) =1001225293320
REEE(S) #6 S NIb&EERFOESRR
g= (R, +R,+R.,) .~ (3X1) =0999997 Table 6 SN ratios and limits of errors estimated by the expetiments
RRZEZEIN S ) E5 ERFERE B
S,= S;—S, =19990x10"° No. | SNU(dR) | Bz | SN E(dB) | MzERR
HESW(V ) *(um) T (um)
V,.=S./7 (f—1) =999949x10 ° 1 70.0 0.95 73.6 0.63
(f : AfE) 2 652 1.64 652 1.66
SNH(n) 3 62.2 232 62.8 217
n= (8,-V,) / (V,X3Xr) =10000452.03 (mm~*) 4 730 0.67 67.6 125
n=10xlog (S,—V,) / (V. x3xr) =700 (dB) 5 62.6 222 64.1 1.88
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(LED: Light Emitting Diodes) % FiV \7ZIBBHAMEE A IO Tl &,

0. LED B@BA®M EMC - / 4 XFEKIZEHT SR

EMC for LED lighting

FH RS (o g NI AR EHE BEH EBEE
HIRATA Tetsuiro SASAKT Katsuhiro TSUKAMOTO Yoshitoshi  MIVATA Naoyuki
BHE % AlE  HER
ASADA Mineo HADOSAKT Masahiroe
Abstract

We measured noise levels of 13 kinds of LED bulbs on the market, and investigated causes and measures
for those noises. As a result, with terminal disturbance voltage measurements, all LED bulbs satisfied limits of
Electrical Appliance and Material Safety Act, however, some of them did not satisfy that of international standards.
With disturbance power and radiated disturbance, some of the LED bulbs did not satisfy limits of Electrical
Appliance and Material Safety Law and/or international standards. With terminal disturbance voltage
measurements, we found that those differences of noise levels were mainly attributed to those of input choke coils,
i.e., L value in the LC filter, and that well-known noise reduction method using LC filter could be applied to LED
bulbs. Furthermore, we measured noise generated by parallel LED bulbs in consideration of actual environment.
Consequently, with increasing the number of LED bulbs, noise levels of common mode got larger, whereas that of
normal mode did not. We presented cases in measures for those common mode noises.
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Study on Magnetic Properties of Electrical Steel Sheet

EE R SR BT
HORITA Tefsuro SUGIMOTO Takayuks
BEH 2K PR AT &8 WE 7 BT
ASADA Mineo TAMBO Hiroyvuki TANING Katsumi MASUGATA Ratsumi
Abstract

Electrical laminated steel sheet is a soft magnetic material used in the core of transformers, motors, and so on.
Generally, the characteristics of low core loss, high magnetic flux density and high permeability are required for the
electrical steel sheet. The motor is magnetized by a PWM (Pulse Width Modulation) inverter which can easily
control velocity. In this study, we investigated the relationship between magnetic properties and chemical
composition for several kinds of non-oriented electrical steel sheets. Additionally we examined the influence of
temperature on magnetic properties, and iron loss of the electrical steel sheet under the PWM wave excitation.

As a result, iron loss and magnetic flux density depended on Si contents in the electrical steel sheet. The core
loss (eddy current loss) reduced with the decreasing sheet thickness. On the other contrary, the iron loss
(Hysteresis loss) reduced with the increasing grain size. Iron loss and magnetic flux density decreased with the
increase of the sheet temperature. In addition, iron loss of the PWM wave excitation was larger than that of a sine
wave magnetization. We consider that this result is due to minor loop.
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A 205 94.73
B 3.54 93.93
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H 3.08 94.14
1 201 94.41
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Development of a Silicon armature device
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KIZAWA Hiroshi IWATAKRT Koji OBATA Tsutomu TANBO Toyokazu
Abstract

MEMS (Micro electro-mechanical systems) technology using the same processes that are employed to build

memoary chips can achieve miniaturized and highly integrated devices. For instance, sensors for detecting pressure,

inertia (acceleration and angle rate) and so on are already used by general consumers. In this work, we have

developed a silicon armature device using MEMS technology with technical approach similar to acoustic transducer.
It consists of a coil, a diaphragm and a magnet to work on the principle of dynamic type speaker. Single crystal of
silicon selected as transducer material shows the characteristics of high stability and high sound velocity. In general,
the transducers such as ultrasonic vibrator are extensively used in piezoelectric ceramic devices. They mostly
activate at the resonance frequencies especially in ultrasonic range. However the output waveform of the ultrasenic
vibrator operated at the resonance point shows a gradual slope against the precipitous input signal. This
phenomenon interrupts with increasing the precision of measurement. Our devices are electromagnetically-driven
type and composed of a diaphragm, a coil and two magnets. In the process of fabrication, Al is evaporated on the
surface and the coil pattern is formed by etching process. Then the diaphragm is fabricated by etching SOI wafer
using deep-RIE process. After that the device is finished up by bonding the connection for observing the
characteristics. At last, we make sure that they operate on designed resonance frequency (40kHz). Also we find that

the output power and the transient response performance go up, if there is a magnet on the diaphragm. Additionally,

the transient response performance is improved, if an elastic layer between a magnet and a thin silicon vibrator is

fabricated on the diaphragm.
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Studies on the Fabrication of Functional Surface by Precision Cutting Process
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Abstract

In this study, textures were fabricated on plastic molded product surfaces utilizing characteristics of the precision
cutting process to control the sensitivity function. In the fabrication of the pattern, it was fabricated on a mold surface
by precision cutting, and then transcribed to the plastic surface by vacuum press method. The effect of the texture
shape on the tactile sense was investigated. As a result, in the case of groove textures, the sensitive characteristics
changed greatly under conditions of 40-120 um pitch. It changed by the pillar diameter, aspect ratio and pitch at the
pillar texture. In addition, the texture was compared with the clothes and leathers by sensory test. The roughness,
friction and compression characteristics were also compared using textiles measurement system.
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Table 1 Specification of textures used for a sensory evaluation
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Table § Sample used in 2 sensary evaluation
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