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Exciting Moment Analysis of V-Type 10-Cylinder Engine
(1st Report, Basic Theory)

Norio ITO and Yukitaka TAKAHASHI

Many analytical results have already been reported on the imbalanced exciting moment of V-
type multi-cylinder engine. These analytical methods generally follow the steps in which the cylinder
arrangement and the bank angle of the engine are determined initially and then the exciting moments
are analyzed. In contrast, in our analytical method, effective cylinder arrangements are selected
initially using the reduction condition of exciting moment, and then the most suitable bank angle is
determined. We have already determined new bank angles of V-type 6-cylinder and 8-cylinder
engines using the method mentioned above. In this paper, we study the exciting moment of a V-type
10-cylinder engine that was developed by an American automobile company. We have not deter-
mined a way to completely suppress the imbalanced moment of the engine, but we found new bank
angles of the practical engine. In this report, we show the method for calculating the effective
cylinder arrangements and the bank angle of a V-10 engine.

Key Words: Reciprocating Engine, Exciting Moment, Dynamical Analysis, 10-Cylinder V-Type
Engine, Cylinder Arrangement, Balance Weight, Bank Angle

1. #

ERERAARBREOSZ AR I, BEOSE V1L,
BN CEIMRICET A FSANEY T 1 Ol
Fewya—HFo—Xi ko TERLTEL, ThE
R, O Y8y MuEEIMm EEDO—RE
LT, VMDA ERERD L) 0o TEL R
L EICBT A VEABEE LTI, ZRERERY
E, 6 ARG BRI TEHE o TWAY, KE T
MEMICZSARAT—HFT8 D I0RBERELT
EEMLEDY, -0y STRAEFEHER XK —
VH—, V—AA—RAELT 12 8EL LD DFEH
ENTV3,

—7%, BEFRELEFEO ERNBREMEICAEL 248
DAWVE—-RAY MIELTE, ¥ TIKELOBITER
PHESNTwBEY, ZOhT, VEERIIOWTD
B FPEE, ITRMOAERICEI > T v 7 OR
Bl 78 Ed2bOPLOEEL, ZOLAT Y
FOTFTTORPNAVE—AV P 2EHTILVID

oIl

* 19954 0 H 12 Fl HABEERE S HeEARC BT

W, BREAE 1996 45 F 20 1.
*OER, BILAEILEE (2930 65l Fw 3190).
*OEH, (H%  © 230 MEHBRXK TR 5-14-23).

N2 FETH B, ZRIIK LTEELDFER,
ERMCEBRTEZTNTORAERNzEREL, £
DHTREREE-2 Y FPEIR, H5VIEHERTREL
BB ERY, FOEICL o THRELZRERNY
yEERDLEVIDBDTH L, BETNT, VEHRE
DNV 7 EEERE LT ERBAENT YV AHBLY
CEoCRIEE— XY M REL 22N 7 A%
RETDEVIZETHD FNLIZHELL2T,
IRETCKVE6AMBEOLVEARKBEYICD
WO 24TV, FROEEON Y 7 AHICELTHL
VWHIRE5 2 T& 7,

AHLIE, 6L ED, BREREL 1RAHLD
DHREBELONT VY AOMBET, EACIRAME & S
NEELLERICERENIVE 10 REEEORE
E— AT PIROWVTETEIT o7, BBIRE— XA ¥ M i,
EHE NS Y- L PBE VI 26, 1 RD
BIFBE— AV PEHRE LI, TORE, NT VY-
KIpRREE- AV IMORELZHEBRARNIFELE
WA, FAICERRT, »oBREEH SR TwLI DL
BEZBVALDOPOHELVWAVZHDOVE 10 RER
BARYT 52 Edbholk, KT, TTVERE
CERBERABIEE- AV MEIREE NV I ARE
DIz D~ FHFEILDONWTHENS,

NI | -El ectronic Library Service



The Japan Soci ety of Mechanical Engineers

1876 V710 [EHREORIRE— 2 > BT 5% (1 5)
) iz,
2.8 B B R G(e)—Sln(e—S) ........................ 2)
cosd

2-]1 BESEHRMBLERREE ZEAHRBCHL<
BRI, EREFHOBENEER L VDL 22,
EREICHCORENR, 75 v OEEMBEEIC L -
TRLEh, TR, ARXTHEBT 205 LEERD
FHE2PRAT, EAHBRBEICH L BFENPREREE -2
Y MIZOoOWTHBRRS,

M1 BIEEAEEEOGTD 1RG5 12 R
bDOTHs, EREROEBBEFROZ Sy 78 EIC
ED,EA M OEBAMICFTICxE, 75 75
MICz®h, TRLICEBEBCyE2 L2, M1 (a)i2 T
vI/MEELzxFER HLI DRIy 7EICER
ZWHEETH b, W, KRR8I Y z 2178
Nt ZAhMBT2bDETS, VAP YUBE
U775 v27¥Y0H.40%0,, C, EERDELEG, 7
SV DRFELr, EEBORSELLL,GC=L,,
GO, =L, & T 2. EXAMNVYBIUVEEBROEE %
m,,m, 777 DEEEY, EEEN L 2T
Z3LL,0, SOFFExMEERL LT, z80AE
NEELED D, KBRXTHE, 7 F ¥ 7 OEEHRLICH L,
7YY CENHEMNBQICEREM (L, /L) DT
YARBLhRAML, EBRICL 2 yEHHFHORER
NNRHEBRSETBL, A=r/L,C,=L,/L.8=0 Lt B
C&, xBB LUy BAMORIEST F0), F0)1, XD
IyicRENS,

E,©)=m,r{§G®)+a’F@))

(a)

Fig.1 Single cylinder engine and the symbols
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Fig.2 Single cylinder engine of V-type
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Fig.3 Construction of V-type engine
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(b) N is an even number

Fig.4 Relation between coordinate axis and
number of cylinder
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