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Abstract

Recently, CAE, centering around structural analy-
sis by using a finite element method (FEM), has been
widely applied for, and of great service to design-
ing. Under the situation, the Marine Division is plan-
ning to improve precision and efficiency of
designitng by using CAE as well. For example, in
desingning a yacht, in addition to displacement cal-
culation and sailing performance calulation, a three-
dimensional CAD for designing a type of a ship, a
two-dimensional structural designing as well as struc-
tural analysis by FEM have started to be applied.
Especially, application methods of the structural
analysis have been actively developed to construct
yachts for the Americas Cup since three years be-
fore. A body of recent luxury racing yachts are made
of laminated plate sandwiched with honeycomb core
materials which use composite materials such as
CERRP:

and it becomes increasingly important to analyze ae-
olotropic materials.

This article was published on the No.14 issue of
“CAD & CIM”’, a monthly magazine published by
Industrial Research Foundation, in May 1990.

W7eN=A L aATHMDY > K4 v FRESER gD
SHEE 1L, % D RSV DR A TEEE 2
»5,
B, AEIIERERTOAFEE TCAD &
CIM, 1990. 5, Nol4 Icfg#kd ey DTH D
. r y Fv =R 5L BRICEE) 225 5
2ot o ) P —ZDEEIETHE TP AN HZD T
miED=l) > 7— ArnHmT, BAZBWTY I ICHA 2 5Bk & WO EEe, TFIILh o7
ruTeRla 7 REAE Ry -2 CRERS
2 ) AR HATEL e L E A e @ sTe e E @
A o) S EmEAI PR YH DAy e V— 273y FHEOMEEZ, CAEDMED S
okx HATAED BRI WY 2




Y2 /BT SHER 1991-3 No.11
L — IS

FIRAC T

HIED NEr

R 1]

ik

HEHEE D L—T 4 > TN—)L
T E R[RRET— 5
] He B o Hdfiv ~ov
PRELIMINARY DESIGN
— i A i (4]
=TT

it F L]

i J

%w-w@] t~wW%1

& B B R
23 LiRBR b,
s

Pt

7)) — ZHRHY +— LD
Ak KA Dt
J 0] S

ot it il
F E M i 8.0

|

VPP |

[ AseZ Az s et~y v

CIRTHC TR
DFED

ko RmEmmy | Y TATTA
St
o

X1

RAEXT v 7 CAEDKRE

R1izv—>73y olRE7axzofT

H5b, BERE TlIL —2EOBFRELr w2 1F, 1

ADBHHH T, MHADFEBR = B H > T

drepalelayie s bl Vi te il iR 0 e e
777 & o PR DR D R R S
T HEDOMIC LY, KD L DFETIIM
TR (> Caic, BEEDY S 20— 23 0%
BWRZERZ REICMEST 272001013, £ILT

HEIK, FEME A BR

L—XICHD D 70—Fv+— |

LbarbEa— BN 2 EE B L 725

LR S G A T o — 2 DRI

BAT v 7 THEBIICIT b TV 5%, FBL

wha e L Tz 2ED@l) Th 5 ),

O KRBT — 57— 22 > T o i JEEOH
a T AT

@ KMEEERA T 2} ) o 7 A O SIRER

@ RA—r—arEa—2EfBELLX—LR
t— L DRNDFE

@ VPP (Velocity Prediction Program)




CAE.FIHALAL—>>»73y FORER

[ AMERES = = =i 5 o
® F EMIC & 2 i#&E T
® CAD#%FAL ML
@ FEHRBRTDY) TILY A LN
a>Ba—FZDMBIc L THRRLYN S LICHE
Hn b7 o HE, & b IS B HED B AR Tl
Bick-TER, ZLT, 20k 2HREFRT
fEb L — 2AMENEREIX, LY L7 T Richr
BT G200

BHES SaL—Say

3 FOMREE RS S KRELERE LT, fitk
DRI, FHaw, H5VIFEL— LDk &
bbb, TNLERDLNIZIL—ILOFFHNTE
IS S IRAN ZAC TP, s S kel s
LRAMAETE 2 EHMET 5 2 213, HEARGHHE
BORA > Mick b, BERT7 0T TELRIZ,
EI=HESI TH % h 5 Z DOHEE L LIRS TH 5
LaL, Az xNX—T#L I v FZ, Flob
52T B WD S 0> 5 RTHES) %155 DT, Hii 1)
Bhm, BEIL S, BERH O 4 SR DA E

OAE Sy D s Ji1h))

i iR rh
% A
PR

g Rl R R e
e ) W EHEL | | B JIEH

l) —ss e
£ 2 a5 AT

HE, X, ST —

E—Ick L EET S

@59

1

- i 2) Rt X 54— M)ag7 Wi
& s i + + + s
RN a4 L9} BN i ) BN il 1y

OfERtE — 2 > k

EZRE 5T, FEHICHEECTS, Zonhink
BRERLLLDY, B2 THhE., ZOEHRED
4 TGHE HRERN 2B 7077 L2 VPP M,
Kbk e LTix, sy, M, #nm, i
ATH5,

VPPo#EL i3, FEMD L ) L@ FE:T
3%, HrONZCLICKHELSHETEH, L
WO RICHE, TIRENTWBVPPLH S,
S s Ladl iz o s e sl e sl
THLV—RMEITIZEZ 2o\, Wiz RIE, HE
DVPP%L > T WEREF—LICHRIZ LW
EWw) Z ik b, firDHDHEEIZ, MK
W KIEEBR D 55 3K, £ — L D TR AT
FED b IR R B E KD, 23> Ea—2Ick
5MN DG EFERCRBRITHE L TED EiIFT
Va

EAVPPEZES CRuntEll, BE, RSk
— VML EE2EZ T, EDMALEI R HW
BeFEoTWL, £72, VPPOREREMEW, %
HEE Ui = o8 2SSl S B R oA o 2,
V—2ATOBEZHBETE 7R 7743 FHEN
@

. I
B 15kt

g%mgnt

BEfktx—n | | -0 i R I Gkt XL % iR
WRE—2 > b RS fipte—4 > b fEiFtE—# > b sl 1y
@3——2> b
TES—— 180 gk MokRE E—LiEE
t-Mts it Bk a8t | |4gkn3— 3 *—\Nn3— it 55— MLy T W ; :
el I—£—Avb | |E=Avb| | E—Av} ZEEVIAY s 1y Akt 18m 26t 317m
B #iE 15m 21t 329m*

2 $HELHER

X3 POLAR CURVES




RUEEAYs T E-X5 ¢

1991-3 No.l1

VPPOHRBEEE R—Fh—T7LwoiET
Hhzns (B3ZM), KR—7 7 — 73Rz xt5
LHEDFAPE L Z D L& & DRE % BRI FEA 728
B Wi 2 RIE S €l DD T e
E I NG, RDKR—FH—7I13 A#E, BH#EEW
JEHME ) 2OMREERHLL TEBY, WAT
12 B#E, SRETIZ AR H Db D,

#X & CAD

BT RIC & > TFM R 2RI b DWW T,
& 0 M AMAD B T e b D, BRDZ
EuH b, HARIE 3 RITDIID LRI N TW 3
are s mae(ENIEGe " £ D CEE 2 = R
BILRTZEVAARSPVLIEXTH D, TED
MAERETHIC BT 5 2N L DBCHD 7 2T > 7
ATEZ, LoIES3KRTBCADI AT AHFAX
L%,

R4lzhbL—>73y kit ot
WA DOBITH B, Zh b3 3 KmZeMic B
5 RERL R DA,  BRORERCHRIE, & 5 W IZ
T—3%3->TwbNDT, MOMEICKWICZIL

o Sole, =BT AT 2 E e —
I HeD W THEIE T A AP K R 7 & DR
P bid, 2LT, ZoOREEEI R BE
EICET 2 F THREE & 7 CAMRTIZIRDZ T Hs iR
S5, KT IR D P E & N Bk T2
i ESe A e il e e (T

L CoORELIEZ 55,

DI e BRI AT R A 2 R TR O AND
AT ACEZFEIN, FMLTEAIBENG, Z
ECEH2YonC AD:E ARG T V7 7
et Le ), BERREA T ) EIC R B,
ZDIAT LDELRHE L TE, BAFERRD
F 27— A =2—IC Lk BHEBEFHIN L,
<7 aREE FIH L 2B o ik, »5wid=
NF7 4 > P ERWEENGEIL Y S a5l
LiLh,

—h, TvX7 7> %85 ) 2 CREMDIUT
FLFRL AT L 5%, ZoOBERMIE
C Db, WHOIE A —H—n LIEI NG,
Zlb@ m e et s CAD T
D56 7 el e A e T W G B KULE S
B == A s e b Al s G IR G SR X

7
T 2= 7
e . . t N T Z
T e 1 T T T T e | T
R s ! 1 : T TR oS s
—_— T ;
——

4 ARRERE




CAE%RFALL

L—oryay b ORE

|
2l
!
|

Al
il

l

Q ey

X 5

FIERXORE T — 2 Zffbkies 3 2CADA > ¥
—7 1 4 R 7 @27 RN L B 7SR R e
SRS BN < 7 NS e el s o e el
reEbim DR RNEICFIB TE, EATHE, Z
)L TEL NN ZE 5 ICRT,

CADDAAIE E a5 EL CiE, DEDFD

BFLND,
© B o i

Frio, KRIEEBRICHEH > ) — iR (&2, 1E
e & B L) OMRERS, 7= T ) > 7R
DRIHEN TR D 5,

@ KELE#EEOM E

® HEHBCHERELLZT—IOHEN

NREAEZ LS WIRT — 5, BB

ECOME T — BN TE S,

a/fﬂﬁl

HER

U A s D e Il T, = A
FlEET=) > AR—YDEHh LAN LWL SIS
MG ICHIEZ T TB ), HiT#&EIZABS
(American Bureau of Shipping)<°©2 4 F(Lloyd’s
Register of Shipping) 7% & DAkl 247 ED %
G EANDBERE KD LNEZ LS, ZD
b, LB EE s @R > | ) 2 T EE
HETT CHEMBEEZREL TV, DL
3 v+ OREEFREFHZ, “Design by Rule” 12k 5%
DHGERD b DFHHETH % h%, ILEDEE T O
s X IR HEVFEH L~ )L T “Design by
Analysis” 2'HL) AL UEHTWvW%, ABS L
—I)L7 &I, WIREEE L &I & o TR KRS
7 B e KKIEATE % #EBR I i L T A A >~ b
> Zma Rl ialliEL b dR




RUERASs T kL5 %

e JH O 72 i

SRR - e MING 2,346-01 WK1, 1,898401

B - v v 2306761 e 1856401

BH1 ZHR (Ea50F(CHRLTRR)

3.41E-06 1.60E-04 2.00E:

RYEF e cuoma

STRAIN ~ VON MISES MIN: 3.41€-66 MAx: 1.07E-03

FH?2 FA9HEX

Z L HGEM TE AUS, AR N, EERrdBEUSEREOME L Cikbiniz
T h e B Dl 20T L, sk TRREAEMED L D@7 HE %
AT TH B I 72 I MEHERCLT O fel f b Mead S
— ZEDMKHIERP (TR, 51— WD LHENTVWE, SLICRAT T 2 F v
77 25 v 7) HE NZH LR ETBH Y P A TR
WD F R P Tl Atifg H  Hipi s Td L %\, 29 L TEAMEORRE 2 FIH




CAEARFALAL—>>53y FDRERE

M EOEALIC L - T, &) EEE - SR
PR RIBETCE B L JIC 5y FD—HT, #
KDEEFHC AT Z DSRERF L ) 2 < DEE
EL2 L O )BTRS ERIC R 2Tl &
o2, Thbb, BERHFTL L TR Ho%EE
BT EbOTRHETHSL L2 5, ZDL IS,
W F EMIC & 2 RGE AT SRR AT R
Vo ik

, ORI L TFRP#12mkL 3
v b (£E#H20m) TOMERTERZ), 2D
77 AN —eE ) uq FHEEICENTZZ
AR 5T T, SR AMADIRE X +5 &
5, 22T, fEsstoERIZESEIMEL, L—n
DN ToREL, EEE— 2 > DRIRIC %
5, FEME7TNWVEIERT 5 7)) 7 2 X Tk
o Zmbl, Ew, B, BEE—X 2%
HTE 2, USRS 2 v TEBEORE
WEBGR ) OERBE L, Fi, BMIE—Hay7e

LVIEHARERLACTETMET S, DEC
MEFGEEET DL, A MBIU0ENEZF2 5
TAXDMBEENT A X—LDERENIZHFESIC

e —IL e

D) =z

mE =0

HETE DL, FUMAGZE M > CORMTENL A
SI2TES, LoL, BRPoOMEICEIT SEH
fuf F S AE BE AT OHEE 1 BUK T3+ DT,
MEBEEBE I EEHRLE L TER S,

ER1IZFEMIC L 2itERTH Y, AfTHE
DRz b A % RS, MAD 72 b AU SR D kA

DFERELT A sk, FLIWPTS
GG el el aEE e 2 > b T
SEIDBEICIENEC TER, BR2I135IEE &
CEMDEADGAT TH ), HEHl ETrEL W
BFrDF v 724 TEB, 8bIC, RA—2%—2a

Ea—2%2HT7T v XEOBEEN e & L 1T%
Tl Bt
L) ICHEERBTEZFBETAZ LICL - T,

kO T Z2 DL DO UMERDE M A D 2% H
N22Hh 5%, st THLAMKDIZ A,
N7g & DTS R T 2 W 22 vk 2 T
feo 2L T, BEffieMetzBMERL TR

o e

2y, 4% FT 3 ITREMIToEEELI AL
CRGCIED 2




Y2 B KR

1991-3 No.11

X7 DEEHZFIZHE T IKRECHDEAL

Change of Residual Stress Profile in Gear Surface during Operation
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Abstruct

Relationship between pitting life of gears and the
relaxation behavior of residual-stress-profiles dur-
ing operation was investigated.

Endurance tests of an outboad motor were car-
ried out to study pitting resistance of the transmis-
sion gears shot-peened in various conditions and
materials.

The residual stress on the surface had a tendency
to reach a constant compressive stress, while the peak
stresses measured in a subsurface region were relaxed
continuously. Pitting was observed when the peak
stress had reached to a certain stress level.

The longest pitting life was observed for the speci-
men in the high Ni containing steel with the dual shot
peening treatment.

From the results it was suggested that the effec-
tive method to improve the pitting resistance of gears
was to settle the near-surface residual compressive
stress as high as possible combined with a treatment
to prevent the nelaxation.
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Abstract

To assemble means to pick up some things and con-
solidate them into one. We had been paying much
efforts in devising the methods to pick up something,
and in reality there were many useless actions.

In the newly started TPM campaign, we established
a keyword ‘‘fine ending technique’’, to eliminate the
useless action in picking up parts as a target in as-
sembly facctory. Due to this keyword ‘‘fine ending
technique’’, this activity has become more exctiing
becausse the direction of improvement was clearly
indicated by it.

As the fruits of “‘fine ending technique’’, it can be
pointed out that the useless actions in picking up
parts were reduced leading to the enhancement of
productivity, many contrivances were made to im-
prove the hardware to pick up parts which inter alia
resulted in the invention of one part picking-up
machine of low cost as one of the efficient devices,
and theoretical confirmation was made to the fact
that proper quantity of parts must be prepared near-
by to pick up many kinds of parts efficiency. Fur-
ther more, it can also be pointed out that the notion
of ‘‘effective action rate’’ was introduced as an
evaluation scale for ‘‘fine ending technique’’.

We hope that this ‘‘fine ending technique’’ should
be further developed in the future expanding its ap-
plication scope to inter-lines and inter-factory ac-
tivities.
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Analysis of Braking Feeling of Scooter
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Abstract

On what do riders place importance when they evalu-
ate the braking characteristics of motorcycles? What
is the distinction of evaluation which characterize the
type of evaluating group? To get answeres to these
questions, braking tests were conducted on scooters
by two groups a running test staff group and a wom-
an group. Then, results were compared to find differ-
ence in evaluation between the groups.

Results of comparison indicate that the running test
staff who control braking effect freely, place impor-
tance on braking force response proportional to in-
put effort and well-balanced braking performance,
while the women who do not control input pressure
finely, feel highly effective braking dangerous and
are liable to prefer moderate braking effect.
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Abstract

This study is intended to define the effect of the
piston shapes and weight on the friction losses. The
results are as follows:

a) The sudden increase in the piston friction loss is
caused by the increased piston skirt friction when
the piston rotates around the piston pin.

b) To reduce the friction loss, the side thrust force
should be reduced with the offset cylinder and so
on.

¢) The oil groove on the piston skirt is also effec-
tive measure.
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