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Abstract

Computer simulation system relating to the field
kinematics and dynamics of multibody mechanical
system has been developed.

This simulation system is characterized by being
applicable to broad classes of mechanisms and
machines. In addition, we have subsequently been
able to establish a user-friendly system tool, includ-
ing linkage of CAD data and macro commands.

This paper presents an outline of the system, con-
taining functions, theory and features. Finally, some
application examples are shown.
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Abstract

A mathematical model to estimate the shape of
a brake hose has been developed. A few papers ap-
plying Finite Element Methods to this problem have
been reported. However, the solutions require a large
amounts of computational time even if a super com-
puter is used.

A brake hose is made of a flexible material, and
exhibits large scale deformation when it is mounted
on a chassis. Element node displacement are chosen
as the independent variables for FEM, so the method
becomes a successive iteration of hose shape modifi-
cations based on displacements of the nodes.

The developed model is approached from the
standpoint of mechanical dynamics. A brake hose
is divided into small beam elements and particles.
The particles are driven by element forces and move
around in three-dimensional space. Choosing the
coordinates and orientations of the particles as the
independent variables, the shape of the brake hose
can be determined directly by solving the equations
of static equilibrium resulting from the element
forces exerted on the particles.

Element forces can be derived by simple beam the-
ory if the elements are divided small enough to be
approximated as linear elastic beams. The orienta-
tion of the particles can be represented by Euler
Parameter notation. The Newton-Raphson method
is incorporated for solution of the governing equa-
tions. Numerical results closely agree with the ex-
perimental data.

% AMTAER 55 2 BFgeiD
*oORTAES 5 2 RAEER
AR OBUNAES 55 2 FFZERR




Yo BRER®

1993-3 Noilh

i C b

BN 7V —%2 2T L3, BEFROTEE
IR TH B, HFTRRIC IZMEEZEICH ) 7L —
X R —ZH MO & T Lo vwh, mEFRG L
MR E N B EROBPANICH 2502 7% ¥ 2 HEBHES
WY B LED BB, fEK, THbR—2OL A
T FORIEICIE, By 7Ty 7RERFE
BWIC L 5HRFESE LN TERY, BFEa>
E e s =G D AR R ST
FBIL BB ND L5 L nmek
13, PSR =RTGHIBMET VR BV
LD E, FREREROh - 2 KEWMERE 7213
BT Z AL 2L DI K E NS, RIEIZ S
A% FRKE LT3 728, MRk mH:

Re(WrmfE, Wimi—ke— x> F &)k nh

piiz}

&% > ﬁ‘tb

EBRPRF R — I RRT LIS CWEEE D BB F e,

®EITZ ORI ARMEEL, BUGHEOR TS
DERWHH B LH)ICBbis,

ZZTHEEHLIZ LEROMBEREEEL, Floh
B2 LETMEL, Km—2DERINK 2 RasicF
Hiie s g B S A 7 a7 T
FARL72, AFETIE, "—XEEKELELY
ﬁf%ﬁL,Ekﬁ%ﬁW%k%(%é%éﬁﬁ

) OB A R A, B S OMERE & L
ZRDHDTWB, Tz, BERHFMOTREEICIZA
A T=7 =2 %FAL, Bk LERENH
B A @A S TSl 7Am) P Vi S T
13, RO R 0 e CAERE TR L HEE
EHICCAD U AT LT HAIA F N TRRET B IR
ENTBY, +u k& EHAEEIC & R
RV AR ZE2FEBL T3

A TIE, BETILOMES L VERE DL
BIC & ARGERERIC DV Tk 3,

2. (tEEFML

KRTIE, 7Vv—(%k—2ANES, EE, t—

2 DWIRDFZFHLE B L O H A5 2 5 N84,
R—Z DK EZ KD DHEEZNRET S,

K=&ty 95 LEICiIH—2EEKIZAD
2355, £y P ENRETIE, EEVFHW
REICEE T2 AR IAECEBEZNL, X
LIZHR—ZADTE - BRFEIR, BRI N
B TIEIBIBE L TR 2 TE B, MLz
BLT, UToETsEEL2(E1),

OF— 2 £EiFZ Vv { Dh 08k L 72 ETHER X
N, BT 2RIFEEICE - THEEZI N TW
5, :

@/ 413 6 B (b 3
RICZERIN %2 KRBT 5, B HEDOZELIS W
EHERL, ZNUCIHEL THEEICH»E <,

OBNET > VIANX—DOFE, T4b
LSRR T % 5 o B i A 2 i 30
- FERHTKE B,

ZDETINCIE, HEBIBHBEEDS DL W2
HREDRTHENTH S, /2, BHaDERHA
A= L OB - HAETICLY, WHENE
ORI T L H 5,

3, HE3)ZAL, =

2.1 EBHER
— 2% nfADOESE n— 1 HEORERIC L
TR1ID LI ICETNMEL, J10EHERIREE %
RENTHEET S, FUSONE - HH(r, q0)
FHHBICEI 215525, 0O N A5 RETIZE
B2, e @) =)0 %Eﬁ’@@j}mo') ST
12, ERERRRRTANEHIICL5(K2,E3).
W:—Q:.—R:=0:,i =2,3,

(v
([

24
We B ICESEEERENRS P
CRER(I-1)ICEBCEEARI L
CRER(D)ICEBCERARI L
S Pl

S et DNE S e ety Tie
HEZRT,




TL—FF—ZALA4 77 POETEETL

X-Y-Z . 2BEER
Ei-ni-Ci L i BAEER
W, CTEACHSMER
r CEAIOALERY bV
q; i ERERROFMENT MV
(A 5—1"5%x—=%)
¥ DB, HAER
Y

i1l HEETI
W= j40@ a7 feor -0 =0r—0" [
Q = LQX: QYi QZi QLi QMi QNiJ*
Ri — |RXi RY: RZi RLi RMi RNi]™
O =11~0r § 0 B0 I0N RO Ol

KIS, (LB -HMR7 b L2UTOL ) ICERL
P LPZT PzT P‘T ......

s R ¢

P: i ERONE - FAA~7 R v

5 QiTJT

D L EROMENRT bV

lziyi 2zl T

SR DTS 7 I

Lg0: qli g2:q3:1 T

(X {7 27X 7 i KECleqn)

q:

If

(DR EELER( =2,3, - ¥/ a3 i

®YBE, RDLkHk s,

WA QR I R(PY = 0 (3)
Z &e)

Wsadlm W Wai"JT

— LQZT QJT Q‘T ...... Qn-lT_J i
R= LRIRTRT -+ R &
0= LOS O OF - 0.7

Q.

Y
X
Z

M2 HEEATOHANOHNEW

e
i

Z

X3 BEAH

BRIZPEMILELEETS6 (n— 2 )HDIER
JosL R TH D, AR LK S,
R272ly A4 5—o 2= OEREY, UFn
REW7ZTUEIH S,

a'qi—1=0, 1=2,3,: ,n—1 (4)
Py, R—AWMMIZEREGL LT, XDk
EZ 5,
P=P
Pr=P, (5)

f=72L, Py B 3BEMITH B,

2.2 A45—854—5""

ARTIE, BEROHHORREL LTHAZ
—RTA— SR BT B, AL T—$T A =T 13
A A T— & S AR 3 EEEL Te
i R, RS L SIS H B




RAERAY T koLt 1993-3 No.15

—nEE#%Z 1 BE&E 52 L Ty P TELH

BETHS,

B4R d L IIc, ol ArhsmoBar
X7 Ve a, BiESZIETEHE, 47—

o hues oS
g'g—1=0 (6)
EMET S EI R RDEIICEBEND
4= Lleoqqql’

%
i E cos —2—
—{ Zo } a sin —g &

F72, xyzRE E-ERANDEIEL R (K
M) by 22AL L TRAZEL Z L H°
e b,

A&

20’ +a) -1 2(qigr + qogs)  2(q1gs — Qod2)
2(@a: — qogs)  2(g’ + ¢ =1 2(qqs + Q@)
2(qugs + 200q2)  2(g2qs + qoq1) 2(q* + g’ -1

(8)
Ul ket A F7—r3o x— 23 =HE% A
WTWZrWwiew, AHFEENDSTERNTH L, F
RAAT—ADL ) ICRENHE b ohlix % &
BTELW W) RAEL L, BEEIFBVEE
e X 3

X &

B4 FA45—1"54—9DE%

2.3 EFXHOXH
(DR ABEEN AN Q. RiseROE FiE

Tk, & T GEEIb RS, ZRTEDET
IS THREE T 2 B0 1 IS BT B MBS R &,
BIOHEE &7+ 1 TERINGEREERX,
—ys #E5 0 L5 ICERT 5, BREMATRC
DEENNI7 I VEXRDEIICEL(HG6),

R = '[BRX," R¥, RN:J®

Qi LQXir QYist @Nisi'JT

S

LR Qi ™JT

=2

Xl")’l, L BREESR

Eimmil i ARERR
’i X-Y | 2fkEFER
X

5 HBEERCEEEAM

QY/s,

RX/

RY/

6 BREBRRRITHOERS

72, WK %

6= luividil” ec= L& 8i"JT
ETIUR, BEGR LD ROMEFEA»ELNS,

(=K, 1=1,2, w0y (9)
el

K: (REHZi O~ v 72

S: [ BEFZRioNIXI L

& [ RBEFR [ OEEEMRT L




TL—FFK—ALA 77 L DEEETNL

n B KB T SRS B,
-k_i:
Al
O w120 SR

E| 0 6Ll 4L
RS ¢ T AT
0 -12L—6L/ 0 12
0 6LI2LI* 0 —6LI4LI’ i
BN
E :HEHMERE A L WIE
2 DM RE— A b
| EEE=| rn -
372, &Thbb, 8 SmFXREVIKEL,
S0 4 RIERIB OO R 675 T
B 513k Fiedlon D3 o= red T
B
L REEOES
0 @ REF i HHEE
ORED Ry QBN bNT, R
RTHOBEHEANT P LFKRE D RITE B,

i R g

i L Try B b XY RADEFEAS
=2 FEUEE 7 A

COS 7/ —siny "0
= lusiny: | coswe 0
0 0 ]

0 :%Evb) w2

3. ERFEXDRBE

B) Rz 13, HAAYICIZNewton-Raphson
BEHWE, QR EM Flr,q) £T52, —XK
DTaylor BB L Wk Lk 512 B,

f+%§dr+—g§.dq=o 1)

72, A4 7= 2= DEBAL N UT D
REMHTEB,

da: _
T, '’ (12

Z ZIE,
o' | SEREERICNT S EEAEE~S7 P L,
i BAERR IR,
1 e qi Qo gs —qe
Ui g v " i
a8 aade dus hado. 13
VR, +4 F—257 2 —F D&KM% W
iz LT d, Led»>T, (REMATSZ
ETA)R % MR BEDI L BB F D HEL 5,
R UTFOETIBR S EwTE 5y

g . = I
29: ~ 1. 4% 19
&1 10,

TGN
A R SR R E] ) O Bl R
L ZeAionty (190

dq: = T A=, 14)
= }7e

Aq = L qur A(IaT """ AQn—lT i) b

AR‘ — L AﬂzT AﬂsT """ Aﬂ'n—lT .J T

T =block diag [Tz T3+ Twnl
rFE4 L (72721, block diagld/IMTFIA % fi
Helnin s Micsina b el e de Sl (e |

of If ] ari g

[8r i {An} (=7 15
ZHOREY, dr, A HKFE Y, BUOREHITHRL N

5T, RAKIIEN BN,

{ZLW={;LM+{§3;} (16)

WO HIE 12 13 HEIBIEE D IR / v 2 Bl L
T3, HWBEBIED WS & Bz D A
—T—HRE(RVIEIIEEH D N /DL, Licht
- TUH I E D HL e fili 13 W HE o & [l s T %
NEIR—ZADMIMED LEREL T b

Newton-Raphson #? & 9 ﬁﬁ(@ﬁ@ﬁ?’ﬂi, )
WED S 2 Ji AWK £ To AR IS K E < i




AREA AUkt

1993-3 Nois

ZphEa A

Y BB b
X
Z
X7 WHBEDEE
W) HAE
y 0 100 20
(mm)

HHAfE

R A

R EARSE
Y Y g
XV HHE i
X i
0 100 2000 3000 400 500
| TR | N 1 n 1 gl o B

(mm)

M9 FHEEKBOLBR(IXRTEFTI)

T3, Lizh>T, BV AR A%2EBT2
72D IZRED L WWIRLE R % 5 2 5 LB H
5, 2ZTiE, 52k —2REEHEDIE
S LTEZONBIMDEREEBHR~<7 b
PHLEZRILAT7 74 YHIMEERLEZ, 2 5ICH
USmdkfthe LTEZ LN EEHRT Ly
LbhLNEBZEHL, ch28EACENELT
FhigkEEL, TN RN L2(E7 ),

4. EFNOKIE

HEIC L > TRDLFm—2AFIRE, EBRICEY
L 247> e R — 2RO U ERHR & B L 72,
Hlglc F v 72 R — 23 & 2 600mm, #44%10. 5mm, A
3.4 TH B, F2PEICIZEMA D= KITHE
wEMAL, M8, RMIICHE LEND LKL
Y, Mboifizh—20dh0 ez EL TV,
8z 2RI THY), B{—HKLTWw3E, X,
9D 3RTEDFITHFE L ERDTKZERITLS
5mm e K ERFURBETHY), AETVORY
HERLTWBE EEZ S, TETHOERSERIT
200E U 7e.

AR 7 NS CAD R 7 AD-—EE & B TR
ElElE e S e e d Ry A L
L THImDIM R E D RRE, K — AR R,
AR ROFRIR L EOBMERL FRICEE LT
%, FTEICHV 2L ORIE, S— 2K & #hi
DR EMD & HEIRICERE NS, FHEL 2K
> AWERI, 8 DBITIE 5 #, 9 TIF2TH T
HY, NELBEICTSERTE2LEZ S, itHE
#12 IBM3090/200E Z il L T\ 5,




Z7L—F%K—

ALA77 PDOREETL

5. .8 & #

1) 7v—%h—2AV A T7 FENLE - KD
skcB L, BETHED L WBRFRLN LR
ETNERFELZ,

@)YED T 2t L8 CADT A 7oA
AR ER Y, R=RAVAf T MEED
i EmmEILEXS Z EATE T,

mE =0

VS
%%

(BEXR)

(1) EFIZA ¢ b KR iR (55 1 8 B
mE7Tv 7 TA, BHARMEE, Vol.18, No3

(2) /NRIZ A iR KRBT IR R 2 3) 7
L—%h— 20D [\ LA, BEARKE
#, Vol.18, No3

(3) EHIIL I HEBOTL—XK—2RDL AT
b AT DO WZARIEAT T OB 5, E B Hofly
ST 2 R 55891, 1989-5

(4) HRIFIAH P KEEBIEES 2 2v—2 3 >

]

2k BTV XTIk — 20T ARIRAT,

F Bl H Bl 2 ol U2 BRI 4£901,  1991-5

J. Wittenburg: Dynamics of System of Rig-
id Bodies, Teubner, Stuttgart 1977

P. E. Nikravesh, et al.
Computational Kinematics and Dynamics

Part 1, ASME Journal of Mechanism trans-

: Euler Parameters in

mission and Automation in Design, 1984-
DET-122

Wiy ARERE Y F 7 7 1 R,
Bz Jafi (1981)




Y2 AR RRE 1993=3 Nol§

mmmmmmmmmmmt>0<)¢>o<)mmmmmmmmmmmmmmmmmmmmmm*

[ BeiTEm 3

3
3
AIEERLE (RJZEEMEE) T D% )
: A Variable-Radius / Length Engine %
3
N + A E #
§ Kenichi Kajiwara Naoki Tsuchida %

c%soK)mc»oootommmmm(>o<)<>o<:(>o<)¢>o<n>|<)¢>¢<;¢>0<7oocooommommmmmmmmmmmmmmmmmmmmmcmogc

£ g Abstract

v a— M2 PEsg oo DR E B
Bz, ar ey FAImBIcHOMES2 L DV—R
JLARDZ o 28EL, Z0RMEEHFAEL
i

DR, V=—R/LHRIZ
OB F L0, HhrTh ET 5,
OMBEE K SEE N, MBTARMATE S,
helh. & 115 o B n

BL, #BEGERECLY), o2 BEh»EnT 5
DT, BHEL P ICEBT5&IC212, Bk b
WRPVETH 5,

This paper presents the characteristics of a
variable-radius/length engine (V-R/L engine) with
an eccentric crank mechanism on the connecting rod
big-end. This is intended to improve the power out-
put of short stroke multi-valve engines. The V-R/L
engine makes it possible to improve power output
through high volumetric efficiency and to delay the
ignition timing for best torque (MBT) through re-
fined combustion chamber shape.

However, further improvement is required to ap-
ply the presented mechanism to high-speed engines
because of increased friction losses.
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Abstract

Two-stroke gasoline engine is light weight, compact
and has numerous advantages. However, be cause
of its inherent engine configuration, engine oil is used
as once-through system and is discarded, resulting
in exhaust smoke in some occasion. In order to
reduce the exhaust smoke, it is imperative to make
improvement not only in engine itself but also in oil
used. No standard method was available to evalu-
ate engine smoke performance. This study was in-
itiated devise a simple evaluation method.

In two studies reported here, evaluation of oil
alone and evaluation of oil performance in actual
engines are given. Following two facts were found
as a result. The first item is the fact that oil can be
evaluated by any actual engine performance evalu-
ation method once the engine used and the method
used are specified. The simplest and the most ac-
curate method among the actual engine performance
method is the method to use the small two-stroke
electric generator. The second item found is the fact
that the results between the single oil evaluation tests
by use of DSC and the actual engine performance
evaluation tests agree very closely. For evaluation
of oil whose performance difference is minimal, the
single oil evalation method is suitable over actual en-
gine performance evaluation method.
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