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Influence of outdoor exposure tests on the strength of metallic materials
(The comparative test between in Chongqing and in Hiroshima)

Kiyoshi OZAKI, Takashi OMOSAKI, Zhang Lunwu, and Tang Lunke

We performed mechanical strength tests, and investigated the influence of the polluted atmosphere on

collosion of metallic materials for general structure at Hiroshima and Chongging. We used four kinds of

metal, Hot-rolled mild steel plates, Rolled steels for general structure, Hot-rolled stainless steel plates, and

Aluminium plates. After we exposed them to the outdoors for six months and twelve months, performed

tensile force test, hardness test, fatigue test. As a result, we found the difference in the falls of mechanical

strength data between Hiroshima and Chongging.

Key Words: Outdoor Exposure Test, Tensile Force Test, Hardness Test, Fatigue Test
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Research on Microfabrication of metallic material applying combined
Machining with high frequency vibration.

Osamu KUWABARA and Toshihiko YAMAMOTO

This paper describes experimental investigation. In the drilling of the metal, the experiment by which

the high cycle vibration (40kHz) was added to the drill was done. As a result, the decrease in the value of

the cutting resistance was able to be confirmed by the effect of the high cycle vibration and confirm

making cutting rubbish minute. Some results are presented in the from of parametric graphs and tables.

Key Words: High Cycle Vibration, Drilling
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Research on the Improvement of Formative Accuracy Ground by a
Copying Device Attached to the Generating Mechanism

Toshihiko YAMAMOTO and Shuji NISHIYAMA

The working chamber of a Wankel rotary engine makes a peri-trochoidal form. This paper describes an
analytical and experimental investigation how to create this form precisely. The form is manufactured by
the internal grinder, which consists of a generating mechanism. The mechanism is deformed by inertia
forces and assembly errors of mechanism and so forth. For that reason, in process the track of a workpiece
is derailed from the theoretical line. Consequently the ground formative accuracy is affected badly.

To compensate for the distortion, we attached a copying device to the generating mechanism. We have
investigated how this copying device improves the formative accuracy of a trochoidal form. We have
obtained theoretical estimation of the copying device and compared the theoretical results with the

experimental ones. We found good agreement between them.

Key Words: Wankel Engine, Peri-trochoidal Form, Copying Device, Internal Grinder,

Generating Mechanism
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Table 1 Values of parameter
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k1 2. 94 fi 88. 2
k2 11. 76 f2 58. 8
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Investigation of the Motion Analysis on a Trochoidal Form
Generating Mechanism

Toshihiko YAMAMOTO and Shuji NISHIYAMA

A rotor housing of a Wankel combustion chamber has a peri-trochoidal form that is machined by the
internal grinder, which is operated by a form generating mechanism. This paper describes the motion
analysis how and what kinds of forces and torques are acting on the mechanism in the process of
machining. This mechanism is deformed elastically by inertia forces and torques and other loads that are
caused in the processing motion. For that reason, the relation between a workpiece and a grinding wheel is
derailed from the theoretical line in the process. Consequently even if the deformation is slight, the ground
formative accuracy is affected badly.To improve machining this trochoidal form more precisely and
efficiently, we have investigated the motion analysis about the mechanism. First of all, we have obtained
theoretical results about force and torque acting on the mechanism to estimate the elastic deformation.

Some results are presented in the form of graphs and tables.

Key Words: Motion analysis, Wankel Engine, Peri-Trochoidal Form,Internal Grinder,

Generating Mechanism
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Damage Measurement on Inside of Thin Tube Using Light
Section Method
(1st report, Construction of The Damage Measuring System)

Hideki TANAKA and Hidemi SERA

It is difficult to measure the damage on inside of the tube without breakingtube, when there is any
obstacles around the thin tube. I propose the testing system that is measured damages from the inside of
thetube for the purpose of the solution of this problem. The system, which is composed of sensor and
image accumulationprocessing is constructed. Sensor is composed of the circle line laser source and CCD
camera. Also, image accumulation processing is composed of the imageboard and computer. The
processing outline of this system is the following. For the first time, sensor irradiates the laser light that
enables circle line to inside of thetube, and then take the light section image. Next, extract the line of light
section from the image, and find thecoordinate. And, I find the damage by the difference from the
coordinate of the standardcircle. In this report, we describe the method that measures the damage on inside
of the tube, and we investigate about the outline of the system that constructed it. Also, the hole size that
opened to the inside of tube experimentally for thepurpose of the system inspection, was measured. We
confirmed the verification of the system comparing measuring data.We report because the efficacy of the

system was confirmed from the experimentresult.

Key Words: Non-Destructive Measurement, Light Section Method, Damage on Inside of Tube, Circle
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Non-Destructive Measurement Using Back Scatter of Neutron
(1st report, Realization of The System and Inspection of Efficacy)

Hideki TANAKA

The contents in the sealed container, such as an oil tank, and a tube,accumulate and also stick inside.A
container is destroyed generally, when these are inspected. The large-scale device is necessary to inspect
without destroying a sealedcontainer and we can not check them so easy. Then, in this research, the
neutron measurement system is constructed, for the purpose of that measuresthe volume of deposits and
adhesion inside a sealed container, without destroying it. In this system, the radioisotope is adoped as the
source that radiate neutron. And a neutron is irradiated to the container that is an object of measurement.
The back scatter that happens by the interaction between a neutron andcontents of container is found with
the radiation detector. There is correlation between back scatter and volume of contents, and volumeof
contents are measured by utilizing this. In this report, we explain the outline of the neutron measurement
system that is constructedby the auther. To check the correlation between back scatter and volume of
contents, we carried out the experiment that changed the quality and volume of a contents. Similarly we
carry out the experiment that changed the thickness of a shelter. Some results are presented in the form of

parametric graphs and tables.
Key Words : Non-Destructive Measurement, Radioisotope, Neutron, Sealed Container
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Study on Development of Metallic Mold Fabricating Technique
(1st Report, Fundamental Research)

Kunihiko OKADA, Kenji YAMAGUCHI and Takashi OKI

We have carried out the experiments of R-EDM using titanium electrode.

We obtained following results:

(1) It was confirmed that very hard titanium carbon compound layer existed on the surface of working

when CIP electrode is used.

(2) We also found that the electrode which is made by spark plasma sintering method was able to be

smoother than that of CIP electrode ones.

Key Words: Metallic Mold, Titanium Electrode, Spark Plasma Sintering, CIP Electrode
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Analytical and Experimental Investigation of Pregnant Woman-Fetus
Response to Low Frequency Excitation

Shuji NISHIYAMA, Farid M. L. AMIROUCHE and Shiho HIRAMATSU

The purpose of this study is to investigate the effects of vibrational environment on the vibration

characteristic of a pregnant woman and a fetus. As an example of vibrational environment, we have

investigated the vibration characteristic of a pregnant woman riding in a running bus on a road with a

surface roughness. The mathematical model has 23 degrees of freedom. The human model, with 13

masses, has 13 degrees of freedom, while the vehicle model has 10 degrees of freedom. The model is-

composed of springs, dampers and masses. The effects of posture such as standing or seating and the

damping characteristic of shoes are calculated by a computer simulation system, which was developed in

this research. The experimental model, which is made from silicon rubber, is investigated to identify the

parameter of fetus in the womb. Some measurement and calculated results are presented in the form of

parametric graphs and tables.

Key Words: Simulation, Vehicle, Pregnant Woman, Fetus, Complexity, Coupled Vibration
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Table1 Specifications for vehicle
ky, | NOX10°N/m | k, 365X 10°N /m
ky | 11OX10°N/m | k, 365X10°N /m
k, | 145X10°N/m | k,, 44%10°N /m
ky, | 145%X10°N/m | k,, 44x10°N /m
ks, 9X10°N/m | c, 1.45 X 10* Ns/m
kyg 9IX10°N/m | c, 1.45xX 10 Ns/m
k,, | 165%X10°N/m | c,, | 0175X10'Ns/m
k,, | 165X10°N/m | ¢, | 0.175X10'Ns/m
m 1.19%10°%g | 1 1.43x10°kg -m’
m, 385kg | 1, 420kg -m’
m, 385kg | I, | 3575x10%kg -m®
m, 685kg | I, 105kg - m’
m, 685kg | I, 1.2m
m, 1700kg | 1, 1.2m
A 6.15m | L., 0.5m
I, 325m | 1, 0.5m
L 2.92m | I, 1.59m
L 262m | 1, 1.87m




Table 2 Specifications for pregnant woman and fetus

m 53kg | Kk 120kN /m I 2.5kN-s/m
m, 176kg | k, 105kN /m c, 16kN-s/m
my 269%kg | Kk, 105/KN /m | ¢, 1.8kN -s/m
n, 11.76kg | &k, SOKN /m | ¢, L1kN -s/m
mg, 493kg | k,, 50N /m | c,, 1.1kN s/m
nig, 493kg | kg 50N /m | ¢y 10N -s/m
mg 221kg | Kk, 100kN /m | ¢, 10N -s/m
mg, 221kg | kg 100AN /m | ¢4 10N -s/m
my, titkg | ks, S0KN /m | ¢, 1.0kN -s/m
m,, 1itkg | &, 50N /m | ¢y 1.0kN-s/m
My, 1.075kg | k;, S0KN /ni | c,, 1OKN -s/m
nig, 1.075kg | k&, 50kN /m:| ¢y 1.0kN -s/m
my kg | ks, S50kN /m | ¢, 1OKN -s/m

ky 50N /m [ 1.0kN s/m

ky 100KN /m | ¢y LOKN -s/m

ky, 100N /m | ¢,y 1.0kN -s/m

k. 100kN /m | ¢, VOKN -s/m
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Fig.7 Acceleration pickup mounted in the womb
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Fig.9 Model mounted on the shaker
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Table 3 Peak vertical acceleration ratio and resonance

frequency
Parts Standing Seating

Head 2.617(3.739) | 2.345(5.290)
Shoulder 2.560(3.739) | 2.249(5.290)
Chest 2.193(3.739) | 1.722(4.935)
Hip 1.852(3.488) | 1.270(4.604)
Thigh(right) 1.493(3.488) | 1.111(4.935)
Thigh(left) 1.497(3.488) | 1.117(4.935)
Shin(right) 1.168(3.488) | 1.060(4.935)
Shin(left) 1.176(3.488) | 1.067(5.290)
Upper arm(right) 2.656(3.739) | 2.394(5.290)
Upper arm(left) 2.656(3.739) | 2.394(5.290)
Lower arm(right) | 2.704(3.739) | 2.467(5.290)
Lower arm(left) 2.704(3.739) | 2.467(5.290)
Fetus 1.861(3.488) | 1.861(3.488)
Mean value 2.087(3.623) | 1.764(5.075)
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Fig.18 Effect of posture on acceleration ratio (rms)
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Experimental Investigation on Vibrational Characteristics of Human
Body Parts
(Effect of Arm Angle of Vehicle Driver)

Shuji NISHIYAMA, Norio UESUGI, Toru TAKESHIMA, Yuji KANO and Hisashi TOGII

We present experimental results on the vibrational characteristics of the automotive sub-system

comprising the human body, seat, steering wheel and pedals. The magnitude of the vibrations transferred

to a driver from the seat, steering wheel and pedals have been measured with both random and sinusoidal

excitations in the vertical, fore and aft directions at frequencies up to 20 Hz. Measurement points were

located on the surface of the head, chest, hip, thigh, shin, upper arm and lower arm. Eleven subjects were

used to investigate the effect of some variable factors, such as arm angle, that may affect human dynamic

behaviour. It was found that arm angle in driving posture has a substantial influence on the dynamic

behaviour of the human body while driving. Some results are presented in the form of parametric graphs

and tables.

Key Words: Vibration, Riding Quality, Human Engineering, Measurement, Human Dynamics,

Driving Posture, Seat, Steering Wheel, Pedal
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Fig.1 General arrangement of seat-steering wheel-
pedals system.
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Table 1 Specifications of seat-steering wheel-pedals system.

L, 1600mmn Ls 350 ~650mm
L, 920mm Lg 160~ 310mn
La 975mm /8 10.5°~46.5°
Lg 530~ 700mn g2 30°

Z L CFEEIL63.9kg (46—78) TH B. ANEDIRE
B ERES TS LRV R Ry, EHERE R
FHOMES B 72002, MR, FE, B, KELXE
PELZLI0BULOBBRELBEEL, EHTL 2L
& L7

Table 2 Characteristics of the eleven subjects.

oo | s | o | P | el
1 Male 32 1.78 78
2 Male 26 1.63 59
3 Male 25 1.71 67
4 Male 34 1.62 68
5 Male 51 1.64 75
6 Male 29 1.75 58
7 Female 31 1.54 47
8 Female 24 1.61 46
9 Male 48 1.74 67
10 Male 54 1.66 60
11 Male 32 1.78 78

#3113, 11BOHEREDONEORMELTEEL L
T—AT Y TVIBIFBRATFTY Y TR —NENE
E@E%&Euowf®$%%%®$%ﬁ%%T.

. Table 3 Dimensionless mean length.

hy / h hy / h hy / h hy / h hs / h
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0.19176 0.27275 0.24360 0.20558 0.16766
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Arm angle 120 degrees
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Fig.4 Parts body acceleration ratio for arm angle 90
degrees.

Arm angle 150 degrees
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Fig.5 Parts body acceleration ratio for arm angle120
degrees.

Arm angle 180 degrees
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Fig.6 Parts body acceleration ratio for arm angle 150
degrees.
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Fig.7 S.D. of parts body acceleration ratio.
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Experimental Investigation of the Effects of Stable Posture on Sleepiness
(Effects of Torso Angle)

Shuji NISHIYAMA, Masahiro KOMATUDANI, Chikaaki OKAMURA, Takahide NOUZAWA,
Kazuo NISHIKAWA, Tadao HORI and Mitsuo HAYASHI

We have investigated the effects of stable posture on sleepiness. In a magnetic shielded room, we used

real car seats and monitors. Twelve subjects who have much experiences of driving participated in the

tests. Torso angles set in 26, 36, and 46 degrees. We measured three postures correspond to the relative

angles for each subject. Electroencephalogram, eye movement, electro-oculogram, and skin potential

activity were recorded continuously during forty minutes. The correlation between the stable posture and

the drowsiness level has been discussed. It was found that sitting posture exerts an influence upon

human's sleepiness. Some results are presented in the form of parametric plots and tables.

Key Words: Sleepiness, Arousal Level, Driving Posture, Eye Movement, Electro-Oculogram, Skin

Potential Activity
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Fig.3 Measurement of SPL

Fig.4 Measurement room
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Subject Sex Age Driving history (vears)
1 Male 29 10
2 Male 26 6
3 Male 35 6
4 Male 32 10
5 Male 31 9
6 Male 27 5
7 Male 33 12
8 Male 30 10
9 Male 36 15
10 Male 33 5
1 Male 29 8
12 Male 25 4
Ov
I,,-
{
A
\
\
\
o - ~ = ~ l
- /
- _'I
S et e
§ o Ty f
/s —:——T [ 1
b
Fig.5 sitting posture
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Fig.6 Torso angle and stable posture
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(a) Monitor

(b) Subject

Fig.7 Subject in an experimental room
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Fig.8 Appearance of sleep stage
Table 2 Number of sleepiness and posture
Posture (degrees) Torso 26°| Torso 36°| Torso 46°
Numeberes of sleeping subjects Ns 6 4 5
Numeberes of blockss Nb - 41 60 122
Nb/Ns 6.8 15.0 24.4
Numbers of blocks 37 55 98
Sleep stage 1 | First time (min) 12.0 10.0 4.5
Average time (min) [ 19.5 13.5 12.2
Numbers of blocks 4 5 24
Sleep stage 2 | First time (min) 25.5 12.5 8.0
Average time (min) | 32.0 21.0 20.3
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Table 3 Experimental analysis

Skin

Electroencephalogram pott?n'tial mofje)r’:ent
activity
E-1 E-2 E-3 E-4 E-5 S-1 Ey-1
T o° 24033 [ 6.8 195 32 4 -1392.42 | 708.87
orse 1 1 1 1 3.66 5 242
T 960 24355 | 150 135 21 2 -144652 | 763.72
OI’SIO 172 2.86 4.29 4.76 1 1.84 1
T % 260.0 } 244 12.2 20.3 5 -1461.0 | 609.42
o0 5 5 5 5 5 1 5

E-1: # band power (pV - min)

E-2: Block number / person

E-3: First time for Sleep stage I (min)

E-4: First time for Sleep stage II (min)

E-5 : Block number more than 25% sleep subject
S-1:SPL(mV * min)

Ey-1:Blink frequency (cycle » min)

@ Blink frequency

S Block number more than 25% subject sleep
B Sleep stage 2

M Sleep stage 1

B Number of block for sleep stage

B SPL

B @ band power

W
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o o O

O o O O

Sleep level

L ]
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Fig.10 Band power
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Development of Trio-Tester Multi-Unit NS21 System
(Inspection Equipment Integrated Roller-Type Side Slip Tester, Brake Tester, and
Speed Tester)

Shuji NISHIYAMA, Shin HARADA and Kunio HARADA

We have developed an inspection equipment integrated roller-type sideslip tester, brake tester and speed

meter tester. This paper presents both theoretical and experimental investigation on measurement

principles of roller-type sideslip. The effects of toe and camber angles on an amount of sideslip are

theoretically introduced. We compared the theoretical results with the experimental results. A good

" agreement was shown between them. The developed tester is examined under the conditions that are

considered in industrial applications. The validity of the developed tester is confirmed under these

conditions. It was found that it could be used in practical use. Some measurement results are presented in

the form of parametric plots and tables. And we also compared the measurement data of the roller-type

with those of the flat type using several automobiles.

Key Words: Vehicle Dynamics, Measurement, Test Equipment, Sideslip Tester, Roller type

1. AP &

FRIBEORIERES L UERICBWT, 1 FA
Yy 7T5FAb, Tb—%5FRAb, RAE=FTAIR
EREBRBEERNORTEETEBOTILNTY
5.
FERDOERTIE, ElM% BB S € THEEORE
¥BIhoTEY, REVAR—ZADRES A VA
DETHH, REOIILOIPLEDY) I TEREZR
BSELRFEENVLETHS. T4 FRAY v TR
DVTIE, REREEREINLEIH]I FOEEES
Lawgle LT, MU EOHBIEO» L &) Hig
DT RYEFEFT ImIloOVTomdZ25bD
LERTWwa, fEROBHRAOHA FRAY v 7T R
yTiE, BHRON Y FOFBEEBRLTVRNILE
REMOEEELBEEHETE PV ZIHIETE RV
Lo, EROEEEEZIEL(FHETE 2w
*RNT Y 7=

—107—

LR ENRTWwRLR, 727 OER~DEAA
B, EARER CEEEICLILBEAZIKREER
3 N A F AR 7 AN

ARFZETIE, HEROBRRNOY A FRY v IT R
FOINLOMBEREHBRL, FRLBELEEZLN
LRAETRERODRS X UBHEELIHETEES
YAFRAIINVFLZY PNS2IV AT LAERET
5, AVATAIEREBETSHZ &R (RSB
TITRTOBREHEEVNERTEL VAT ALATH S,
BrDEBEOBAIIO>VT, EEFFRLTHRIEL,
RERR L L TOEMEEERT 5.

2. BBORE
2.1 BEOBE
E1i, BEELLZMNATFRIVFZ Y b
NS21 Y A7 LDOFERZRYT. KRV AT ALIET—
g ERAE, HIEE, FRE, VE-tarba—0b



B

Fig.1 Trio-Tester Multi-Unit NS21 system
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Fig.2 Position of tire and roller

Fig.3 Structure of roller and shaft
(4A, 4B:sideslip test drum, 5:squre shaft 5a:round shaft
6:bearing support 7:shaft of bearing 8:bearing roller)
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Table 1 Parameters between flat and roller

Flat Roller
Contact length I LL=281
Contact width b, b,=8b,
Cornering power K, K==tz¢, K,
Maximum Pressure | p,. p"”:%l; %2 Pt
Slip Point x; X, = {1 xg
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Table2 Specifications of vehicles

Vehicle No. Tire® P L | R
1 145| R | 12| 2.0 | 390 | 537
2 175 | 70 | 13 | 2.0 | 670 | 575
3 185 | 60 | 14 | 2.0 | 590 | 578
4 195 | 65 | 14 | 2.2 | 800 | 609
5 205 | 65 | 15 | 2.0 | 860 | 648

P Pressure (kg/cm®) L : Axle lord (kg)

R : Radius(mm)
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Table3 Specifications of tire

Vehicle No. Tire size
1 245 70 16
2 215 65 15
3 145 SR 12
4 145 SR 12
5 185 70 14
6 205 65 15
7 205 65 15
8 195 65 14

Table4 Comparison of measurement data

No. Roller type Flat type

1 1.06 (IN) (0.9~1.2) 1.56 (IN) (1.2~2.3)
2 | 1.96(0OUT)(1.7~2.0) | 1.02(OUT) (0.8~1.3)
3 2.18(IN) (1.7~2.4) 2.26 (IN) (1.3~2.7)
4 1.58(IN) (1.5~1.7) 0.66 (IN) (0.5~0.7)
5 0.94 (IN) (0.8~1.1) 0.46 (IN) (0.3~0.6)
6 | 2.14(0UT) (1.9~2.3) | 1.94(OUT) (1.8~2.0)
7 |162(0UT)(1.5~1.8) | 1.22(0OUT) (0.5~1.5)
8 2.68(IN) (2.6~2.8) 2.08 (IN) (1.7~2.5)
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