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The Influence of Acid Rain on Rust-Preventive Coatings and
the Establishment of Specifications for the Rust Prevention
(3rd Report, The Outdoor Exposure Test and the Penetration)

Hirofumi YOTSUJI, Katsuhiro YAMASAK]I, Kenji YAMAGUCH]I,
Kunio UEX], Qin Xiaozhou and Zhang Lunwu

The outdoor exposure tests about many kinds of rust-preventive test pieces were performed both in
the City of Chungking China and in Hiroshima Japan in order to research the influence of air pollution on
corrosion. The test results for both cities were compared with the followings: The evaluation of

correlation by CASS test; The estimation of multiple of acceleration; And chemical analysis of corrosion

products.

As compared results depend upon the kind of rust-preventive coatings and platings, test pieces in

Chungking have corroded faster than those in Hiroshima; because of the higher sulfer content in the

corrosion products.

Keywords : Acid rain, Corrosion, Outdoor exposure test
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Measurement of Temperature on Austempering Treatment by Electric
Current Zone Heating

Machiya NAKAMURA, Shuji TADA and Toshihiko ABE

It is expected practical use that is austempering treatment by electric current zone heating. But

relation of electric current and microstructure obtained by austempering treatment by electric current zone

heating is unknown. So firstly we investigate the influence of electric current on temperature by this

method.

As the results of measurement, it is found that test pieces are heating enough on austenized zone by

rapid electric current heating.

Keywords: Austempering, Spheroidal graphite cast iron, ADI, Electric current zone heating
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Optimization of Spot Welding Condition in Plated Steel Sheet

Hirozo ICHIGO and Ryoji MATUKAWA

This paper describes the experiments to increase toughness, and to decrease as variety and dusty

breakout as possible using method of Quality Engineering. We tried to optimize spot welding condition

from result of tension test. This study was done with the meeting of Hiroshima Quality Engineering Study

and is shown as case study.

Key Words : Spot Welding, Zinc Plating
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Development of a Roller-Type Sideslip Tester
Shuji NISHIYAMA, Shin HARADA and Kunio HARADA

We have developed a roller-type sideslip tester. This paper presents both theoretical and
experimental investigation on measurement principles of a roller-type sideslip tester. The effects of toe
and camber angles on an amount of sideslip are theoretically introduced. We measured an amount of
sideslip with various toe and camber angles. We compared the theoretical results with the experimental
results. A good agreement was shown between them. Furthermore, new parameters are introduced, and
then relation between a roller-type sideslip tester and a flat one are shown on some important factors of
tire characteristics concerning sideslip. The developed tester is examined under the conditions that are
considered in an industrial application. 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

O—5KY A4 FRAY v FFR5Z2FFELZ. KBRREIT-FKT A FRAY v 7725 OHIER
BT 2HAHB L UERMLFRIZOVTRY. P—HLIFXY O RAPY A PR v T&E

WEIZTEEIZOVWTHBWICHDFE > TS, AL MN—ALF Y NI LTH A FR
Vo TEZHELL. ERERLERELOBRELEL, MBI (—FK L.

R, YA FAY v TEBICEELRNRGA—-FIZHLTU—FRAY A FRYY v FT7 R ¥ LFR
RV A FR) v TTRASOBBREHELLIILZ. ARLATAVIIEZCHETERESINSEA
DEHDOL ETRET LA ZORE, BEESNTAIOZYUENBERIN, ERHEFHL L
Phhoiz, WSOPDHUERRELRBETRL TS, FABA0B8ELZHEHL TERALE
O—-IROBET— 5 2 B L.

F—7—F . EWES), EEROIIE, EEE, Y141 FRA) v 77A%, u—5K

1.£EA0% RYA FRY vy TFRA¥IT, ﬁaw%%ﬁﬁ#%é

FREORTSRBEE L UERIZBNT, 4 FX Nz, FRYOBE~DEABE,

Vo TEVPEEMBUANICES L), [ERERE &EE%%KI%@A%%k%(Eﬁﬁ%+ﬁ
ﬁ®ﬁ§£$JT%%OH%ﬂfwé TER D EEAR WR ., E2, 7 A VHES Kﬁlﬁtﬁ&ﬁu

1)

) () NI F L= (F733-0031 JEEHERES 17-3) REEPFEET S, FESWE, IhsORMEL HR



FTHEHFLOWHROY A FRY v FF R DEBEZ
FLEY. 2LC, ZOFRBIESE, -5y
AFRAYy TTFAZ %L

R, FTFHRICHBELAT-FKI A FRY
v 7T AY OMEREICET 2 BENE L UERY
MEICOVWTRY. 2L T, B EIMEY L
et LERROA M RT.

RIS, BADEBEOBEIIONT, EERFERL
TEHL, WERE LTOEHNELRT. &5,
WROBRRTA FRAY v 7T RS TOREHEE
Bt5s. y4veo—SHOEHFELBHENH S
VIZEBRIICHEICTAZ LI, U—FRF A FX
Jy 7T7AFICROTEELRETHSL. ZOED
WMRIGAET A2 EY), HESNLBAZMEL 2V,

2. HEORS
2. 1. BEOWEE
MELZO-FKYA FRY vy FFRA %1%, o—
T AL, HIEEH, LR, VE-barbo-)
BroERINTVS,
ik, y4 Y& -5 OMEMRFEERT. B

H Brake test roller

'
+
v !
Speed test roller - -
Sideslip test rollec

(a)

~

eed test roller
; i\
i

1
N\ | sty st
1]

(b)

Fig.1 Position of tire and roller

BOFLEYA FRY v 7FA P —F (SSTR) O
AGIEA—EREICHSE, TL—FF X bu—3
(BTR) L A¥—FF R b~ (STR) DHEL{MEF
7T, KETHB., ¥4 FAY v TEBZWEST HE
i, 1 (a) ICRTEH)ICSSTRETRESYT,
BTR L STRE DRIZS A Y5ty MT 5. ZORE
WOY A F7L—F%5|&, #HIAveEELL
%, B1 (b) WORTLHIZSSTRE—EMLTHT
FREESL. BIRICEDF AV ZEEI TSN
Ay TEXHETS.

213 SSTR#X® D% RY. BMICI/ERT 5%
EidBEMEzsEEL L. AA0O0—FI3ER
DOFARB LI UTRBERIZO—-IPFERL 2L I
A by EEERELL.

4A, 4B:Side slip test drum 6:Bearing support

5:Squre shaft 7:Shaft of bearing

Sa:Round shaft 8:Bearing roller

Fig.2 Structure of roller and shaft

2. 2. {FEh/E3E

3 EEhRE R % 7R3, SSTRIZIE, T —F D
EHERANTALDICO—F ) Ty a—-F 2 REL
72. SSTRAA#ERT 5 & ZOMEEIZHHFI L /2700 R
PWEEL, 2 M-SR TEDONNNVAEEFTET
5. SSTROEGOEME L, EHEXNRT I a X
—FTHRAML, AIDERLUEZELE L ZZCRTIC
0.lmmDEE TERT H. SSTRO A EEE X
6.5rpm/5.5rpm (60Hz/50Hz) & L7z, EERE%R R
CFBEIAYOERSBHETET S AV EBTRH
WKCAY) y THRETL., HILBTELLI A VYOE
KETHEEVEZRNT S, Ef L) EEEEOR
BEZEOL.



Running distance controller

— <—
Rotary encoder g ﬂli_l]Sideslin test roller
: A/D adapter
CRT - Numerical proceasor

Fig.3 Component and mechanism

3. HEEREVRRAT

KEFETHV DL FELRRLET TRES, ridEhEh 7T
v M, U—FHEERT.

3. 1. &1 Y DEEHEH
N—ARDLEDY A YOERET ZWEOEIKIZ
HEERr, BfERvcos pOEHDONE LS. Tk
EU—IA—AETHE, ¥4 VOEEHEEEIIRN
TEzH6N5.

L=4 c(’;’ﬂfof [1=Rsin? 66 =4c—£5/?E(—;—,k) e (1)

CZWKERE2EOEEBHBES ERT. 0K L
B DBEFRIE P=sin? B £ %2 5. Rr=105Smm DFE, F1
b EE2EOEEEAESOES X UBHO
SEESERT. p=10° TOLOMEIZA=0° O
BEDEL)078%EMT S, LA >T—AD
10° DINTIZ S 4 Y2 BN Y 5 U — J [ L O EIE
RIEAELE LT FE-oTELZZ 2V DEEL
Lhs.

Table 1 Effects of toe angle on rolling distance

2 (deg) E | L(mm) | B(deg) E | L(mm)
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5 5
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Table 2 Parameter of contact length
Load Rio(mm) - brXlr brXIr - -

<l s2
kN | Flat | Roller| (mm) (mm)

206 | 273 | 270 | 121X124 [ 136X71 | 0.572 [ 1.12
294 | 270 | 264 | 128X151 | 141X80 | 0.529 |1.10
3.63 | 267 | 258 | 129X166 | 146X90 | 0.542 |1.13
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Table 3 Parameters between flat and roller

Flat Roller
Contact length I =&l
Contact width be b.= &2bf
Cornering power kf ke = &12&2ks
Maximum pressure DPmf Pmr =,_l,_L Pmf

§152
Slip point Xsf Xsr = E1Xyf
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Table 4 Numerical values!"®?

Nomenclature Valucs Units
K¢ 1.1297 kN/deg
Kt 0.04992 kN/deg
Cx 5.78X105 kN/m3
I 0.07 m
by 0.140 m
Rio 0.246 m
ke 154.977 kN/m?
EI 2743.0829 kN-m?
7 0.03
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5. 1. MEEREBRAE
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Table 5 Specifications of vehicles

. Contact length Efzfl%cig;/e
No| Tire |Load|Diameter| bmm)Xi(mm) | (mm)

KN | (mm) e ller | Flat [Roller| Flat
145R12 |382] 537 |115X90]105X180| 235 |240
175/70R13 | 6.57] 575 |165%90|150x205| 265 | 268
185/70R14 | 5.82| 578 |180X70|165X150| 263 |265
195/70R14 | 7.84| 609 |180X80[165X180| 272 |276
205/70R15 | 8.43 | 648 |165X90[150x210| 285 |295
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Table 6 Comparison of measurement data

Nol Tire Load type Flat type

1 |215/65 R15|1.96(0UTY(1.7~2.0) 12?_‘%%2,‘%2;33)
2 | 145/SR12 | 1.88(0UT)(1.7~2.4) L4ﬁ§§£&§§;§”)
3 |18s770R14| 0940My08~1.1) | *JENNORE )
4 |20si65 R15| 16200UmY15~18)| M 2HOTDOI -
5 |195i65R14| 2680M)02.6~28) | 2P8INOTES)
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Development of Virtual Reality Simulation System of Vibration Characteristics
between Human Body and Seat, Steering Wheel, and Pedals
(2nd Report, Identfication of Parameter)

Norio UESUGI and Shuji NISHIYAMA

This paper describes theoretical analysis of vibration characteristics transmitted from the seat, the
steering wheel, and the pedals to the human body. It is important to decrease the vibration magnitude of
occupant transmitted from the vehicle from a viewpoint of riding comfort and operativeness. The first
report in this series introduced a theoretical analysis of a simulation model for the dynamic interaction
between human body and the seat, steering wheel, and pedals. In this report, the identification of various
parameter input to the calculation system was investigated. Various examinations by the calculation
system were done.

Good agreement was found between the calculation result and that of experimental. A part of the
calculation result is shown in figures and tables. For an engineering application, the simulation system
can be used as a tool to investigate the effects of various physical variables that influence automobile ride

comfort.

Key Words : Virtual Reality, Simulation System, Dynamic Interaction, Ride Comfort,
Seat, Steering Wheel, Pedals
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Fig.1 Analytical model (Vehicle-occupant)
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Fig.2 Analytical model (Coordinate system of occupant)
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L ®n fE %2 B OfE
mi 5.107 kg m2 25.036 kg
m3 11.527 kg m4 7.584 kg
ms 7.421 kg meé 3.325 kg
Ii 0.03365 kg m2 I» 0.8138 kg-m?
I 0.2041 kg-m?2 Is 0.1867 kg-m2
Is 0.1733 kg-m? Is 0.08964 kg-m?
Li 0.155 m L2 0.199 m
L3 0.283 m L4 0.152 m
Ls 0.283 m Ls 0291 m
L7 0.128 m Ls 0.162 m
Ly 0.144 m Lio 0.146 m
Lu 0.190 m Li2 0.055 m
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HIER L FARICERISRAR S 0.1m, BS ImO—

&2 BEBOHT

FLE ¥ & il B &
fu 40 deg fu2 5 deg
fu3 120 deg Bus -210 deg
fus 0 deg  6u -20 deg
o -120 deg 03 0 deg
04 0 deg o1 -135 deg
Kaul 6.41 kg'm/rad? | kan 16.41 kg-m/rad?
kau3 1305 kg-m/rad? | kaus 16.41 kg-m/rad2
Kaus 1415 kg-m/rad2 Kan 30.0 kg-m/rad?
Kaiz 6.41 kg'm/rad?2 | kans 223.0 kg-m/rad2
Kal4 6.41 kg-m/rad2 Kais 2830 kg-m/rad?2
Wi 20 deg/s W2 20 deg/s
W3 20 deg/s Wa 20 deg/s
Ws 20 deg/s Td, max1 . 1.5 kg'm
Td, max2 3.6 kg'm T, max3 1.2 kg'm
Td, max4 3.6 kg'm Td. maxs 1.2 kg'm
K3 Vb RFTVLT - RANRET
ir] % M |ms] % @
ki 3.92 kN/m k2 4.51 kN/m
k3 39.2 N/m ka4 39.2 kN/m
ks 4.92 kN/m ke 1.23 kN/m
k7 1.23 kN/m cl 784.0 N+s/m
c2 98.0 N-'s/m c3 98.0 N-s/m
c4 98.0 N-s/m cs 123.1 N-s/m
cé 98.0 N-s/mm c7 98.0 N-s/m
La -0.140 m Ls -0.171 m
Li 0.144 m L; . 0350 m
Lk 0424 m Lm 0.124 m
L 0372 m Lp 0.064 m
Lg 0.199 m Ls 0.480 m
Lt 0.727 m Lu 0.001 m
Lw 0.001 m Lx 0.707 m
Ly 03 m
F4 EMRET
LT B L m E
A% 18.0 km/h m 1620.0 kg
mr 84.0 kg mr 780 kg
I 2218.72 kg-m? kir | - 48.020 kN/m
ki | 445.688 kN/m kr | 392.0 kKN/m
kar 392.0 kN/m car 980.0 N-s/m
cx | 980.0 N-s/m I 1299 m
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DSP OEHAIFIEHADISHICERET 5 %R
M B8
Research on Application of DSP to the Measuring Control
Hideki TANAKA

With the advancement of industry, the control unit of the various devices need the high capability of
information processing. The speed-up of processing speed is demanded of the industrial world. The
industrial world solves the problem by using the processor which uses a high-speed general-purpose
processor for control unit or has a specific function. The digital signal processor is attracting a great deal
of attention in processors.

Our purpose is the development of the measuring board that used the digital signal processor. And
our purpose is the company support by accumulated the design technology and accumulated
programming technology. And this year, finished design of the measuring board, and then we made

program of the Wavelet transform that uses it for vibration measuring.
Key Words: Measuring Board, Signal Analysis, Digital Signal Processor, Wavelet Transform
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The Study about the Structure - Fluid - Heat Transfer Coupled Analysis System
(The Analysis of the Structure-Fluid Coupled Problem which Receives an
Unsteady Random Wave)

Kaoru FURUTANI

A lot of equipments which épplied fluid are loaded into the structures such as the mechanical

appliance for the transportation and the architecture one which is represented by the car, the airplane, the

rocket and so on. When these equipments vibrate, fluid inside the equipment causes vibration and it gives

the equipment power and causes resonance.

In this paper, it analyzed that the structure - fluid coupled problem of the sloshing ( the liquid surface

vibration ) phenomenon in the vibration of the structure which receives an earthquake wave and the

rectangular container and it looked for the transient response and the control effect.

Keywords :© Structural Analysis, Fluid Analysis, Unsteady- Random Wave
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Research on Effective Use such as Waste Sand Used Foundry Industry
(Consideration concerning Characteristis of Absorbing Sound)

Kenji YAMAGUCHI, Machiya NAKAMURA and Norio UESUGI

Industrial wastes such as useless sand, dust collection and slaggy, which are generated from the
article of cast metal factory, is used for the cement raw material and the road board material. However, it
is a fact that effective use for many of them is not achieved. The binder and water were added to those
powders to achieve effective use such as unnecessary sand and the dust collection generated in the shot

process among the generated wastes and a new compact material was developed. The characteristics of

absorbing sound of this new material was experimentally investigatecl.

Key words ; Article of Metal Abolition Sand, Dust Collection, Acoustic Absoption Coefficient,

Effective Use
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