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Development of Simulation Technology for Dynamic Behavior of Assembled Crankshaft Systems
in Single-cylinder Engines
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When simulating an assembled crankshaft system of
the type often used in single-cylinder engines, it is
important, in terms of the accuracy of calculations, to
adequately represent the influences of crankpin press
fitting, the dynamic characteristics of the alternating
current generator (ACQG) rotor directly mounted to the
crankshaft, and the characteristics of the rolling bearing.
Actual measurements were performed to verify these
characteristics, and a mechanical dynamic analysis
model, which accurately represents the dynamic
characteristics of the crankshaft system, was established.
Also a rolling bearing model that represents the
characteristics of three-dimensional elastic contact was
developed. Using these in a mechanical dynamic
analysis, the dynamic behavior of assembled crankshaft
systems was simulated with enough practical accuracy
for strength evaluations.
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Fig. 1 Structure of assembled crankshaft
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Fig. 9 Comparison of measured and calculated
eigen frequencies with taper and riveting

4.4, EHVEZDETIVE

TS50 % T FOENEEIY I 2 L—Y 3 VBV,
W2 OET IMETF R EELZHFEDC EDOTHS. —k
By Z 202w T b TIEERAGEYE (Elasto Hydrodynamic
Lubrication: EHL) BZRIC & % T L— X7 U VT ETFI)LEF|
T3 eN—KiIEZoTWVaN, NI 7%
7 P TREENDEZNHEHEIN TSz, ZO=0TH
IR RE 2 AR K S BREIRAT O TID )5 T &
LA O HEEI YV TIREZ L DA, IEND
WSZITIE R —)VBRGEMEHT 20, TV rofpic k-
Tida—7 BRG ZH L TWVW3EDEHS. R—)L BRG
ETIVORFRICOWVTIE, T TICHREFEAS - DTHBT
&, AFTIEa—S BRG &=— K/l BRG DFEHEMRITE
FILDRFIC DN TR S,

441. Q=7 UVITETIV

O—> BRG D#lIRZTIE, HIOMIZITNd 2 EflHDOKR
EREE, FRICHES WIEOZEEEVMCERIET 200
HHETHS. 1—F BRG DL, FAMIIEEITAICH
WY B IRz, FH LITEEEAD I imTE & N
ORGIERIC B 2 £ TR FEELEVEDE Lz, #
il OB RFE IS A IR EZEZFIH L, O & DOiREAC
B9 % Z N ZNOERIEIC DWW THE & 5 O BHEZ Hifli
WCINARGERRNTY 7 b 2 7 CRIE L TEHBL. TOER%E
FWT, BEDE T3 % B IRBED MM LBI%UE Fig. 1012
IR B REZRNERDE. TNERT Y Tk
P77 A UTHIERNTY 7 b 2 7 Hh BB L, #xH)
Al 2 DZENIICKT S BHEERD B, & DICEIADZENL
&, Wil &SRR OAERE E & BB X D ZF O fikiE
FHELTRD S, HEHAZNZENOE G HOMHNIE o
&, P & AR O [RIEE A ISR AN HED B D & LTz ®).
BERERRRTY 7 b 2 7 T, A& ORREh AL E D5 72 il
2R LUTHS> KoLz

S, EERIMRRBAEE Fig. 11 Ik, HEFHIE D
AL A BT o7z, 7527 VARV S ORI
XOEHREEEREESEZCETIRL, EH7 SV
U T ONEITINAEN L E AN 2, FHIRR EEHRT
Felg LTz, #5213 —SBRG E AT A Miliz & LTR—

Fig. 10 Roller bearing model

— 172 —



BREIVIVICESTRMURI SV I+ 7 FROBNEHD S 1 L—2 3 VIO

)V BRG ZfAEGHETHA L. Fig. 12 ICSHOEN %
RT. TNEKD, EEEEEEECS I 2l—arTED
T eI Nz,

442 Z—RFILRT7UVITETIV

avnoy RREEICERE N TwWa =— KV BRG (3,
O—35 BRG DEZENATIEMMGZIGGEEZ BT ENT
X5, L LENSZOEIHTHS 7778, A
INBZT LKA TS T eh 5, HiEi
HINCHREROC LIck D, ZDHETIULICHTz->
TiE, WECIZETMOHRZRETE S XS ICE R L .

5. REFHAE DS

HSRTY Y roRa, —RINCi3mzZIiE —Eicd s
M, 2507 LD ORI L FEDE N
EDT®ic, =MEHl Loz 2R dRGET Y85
5. TNEX TN E T )L FIE O Y M 72 TR
T 50, ZHHEHOMZBORZZT Y VW TZED
WG 72 BGIE L Tz,

51. ZEZ 21 TDBE
REEEN RS T Y Y OERE LT, Fig. 130D &
S AR L & 5R—)U BRG (LD EIC DV TEMKET
WeyIal—varyolizelslkofz. TORALTD
IVVVDEGE, 700y T M EDHIIOED L
Breakable bolt

Gap sensor

Bearing

Fig. 11 Impact shaker tester

0.075

0.050
0.025

0
-0.025
-0.050 |
-0.075

Simulation

Experiment f

Displacement (mm)

Left radial direction

0 5 10 15 2

0.20

0.15
0.10
0.05
0
-0.05
-0.10

Simulation

Experiment

Displacement (mm)

-0.15
-0.20

Left axial direction

10 15

Time (msec)

0 5

20

Displacement (mm)

Displacement (mm)

BEEFVYENLTIRO HENE 720, BiiiERckS
BEIRENEWEALTEEZS.

FREGEHNE, KA T > = T TOMEAIAEN, B
KUACGOfiinal D ZhiZF vy T TEHIIL, &
SICACGH—ZEIT SV 7w T S OZEHBR T « Ly
MEBIC, OFTHT =V ZAEOMFZ T LICK>TUOTAHD
FHHlEBC Kotz

V3ial—varvEFIIVE, iRl VI EVE
NFHE, Uy MEGREZE R LI FEET L2 L,
iz iER—I)V BRG EFIILEMH L.

Fig. 1412, Ml = 7DV v ZRITIZAL & il 55k R
T4 Ly MEOUTAHOERE B LTI aL—a v
DFERZRT. TOMRENS, EEEHIE I 2aL—aYy
ICRWHBN® % T &b b FiEOZ SRS Nz,

F 7z Fig. 15 ICHIZHM R 7 ¢ Ly MEOUTHRIT DN
T, WERTFEEATEDOYI 2 L— g VR E, FEEH
DA RT . (@UIINERDIZRZ NI K ZRXTY VT
DETIVIEFEE DIt Z R L, bIE7TFV 7% T+ D
JEAERZ—fRE UTR-> T2t L DR /RT. T OR5HE
M5, TERTFEICHR UAFEIGEEREN W ELTW5
T eI Nz,

ACG rotor

Fig. 13 Structure of 2-bearing type engine
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Fig. 12 Comparison of experiment and simulation of impact shaker test
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