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Effect of Frame Deformation on Motorcycle Dynamics (First Report)
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Abstract

The effect of frame stiffness on motorcycle dynamics was analyzed based on the forces and frame deformation that
occur during running. Focusing on turning, torsional deformation mainly occurs, which is a superposition of the
torsional deformation of the steering head pipe and the torsional deformation of the rear swingarm pivot. At the start
of turning, when high roll acceleration is applied, the torsional deformation of the head pipe occurs first, and the
torsional deformation of the pivot occurs later. The time difference between these deformations is closely related to

the transition of the force component applied to the vehicle. The local deformation of the frame delays the response

of the deformation relative to the force and affects the motorcycle dynamics.
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X1 FEM simulation model

2-3. FERGOREAS E

EATRE DT L — LA 2 HAZ I E— FOHRQFbELL
TRDB - TLOEYIEA RS OREN EETH S, AWILT
FEI RO XAY ], v AaE— AV, Fr—Vik))
IR E BTS2 )12 8 Ui BRI TRRAT L S AZE
BE—FZ218%, ZLT.N\Y R)SATRERY MaETL— L
DI RO B2RELN 2 O THAZLIEE— RO
B 72 BTG 9 %0 T 00 FH B 0 BEAMG IS 1 & — FAH BE R £
(Modal Assurance Criterion, MAC) ™ % Ju % AHBEPED i
WHAZIEE— RN 25 S IR RS2 HIRRE A L.
BIAZLIEE— FOMBIMEMEL 72 % K5 I f ES&A 72 Rk
BT %, CAUCKDREAZTEE—RICBIF 503 H oMo
VM2, O BRI L R 5, DI DA ZE R
E—FOHEQGDOETETROTL— LA Z{45IE N T
B RIS Z R

/ /
/

Perpendicular to

the steering axis |
Longitudinal

(a) Loads of front side

(b) Loads of rear side

2 Examples of load conditions
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K3 Examples of measured strain and reconstructed strain
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(b) Deformation mode due to rear vertical couple of force

X5 Fundamental deformation modes
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7 Schematic diagram of 4-DoF motorcycle model
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Simulation results of My, and M, in 4-DoF model
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