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Abstract

An analysis of the dynamic behavior between disk and roller has been performed when the torque is transmitted to

toroidal IVT (Infinitely Variable Transmission). The contact area, shape and pressure with elliptical shapes between

disk and roller are computed as the transmission ratios are changed. This study will give the information of contact

shapes between roller-input dist and roller-output disk which are working under the most severe condition. The

computed results are expected to guide the design criteria for the enhanced endurance life.

Furthermore, the

investigation of contact behaviors is very crucial to develop the traction oil that the efficiency of IVT system is most

dependent on.
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AX  displacement along x coordinate, m
a roll angle, degree
B pitch angle, degree
Y yaw angle, degree
R speed change ratio
d distance, m
F dimensionless force, N
n radius ratio defined in Figure
7 dimensions in Figure, m
7 dimensions in Figure, m
E modulus of elasticity, Pa or N/m?
E effective elastic modulus, Pa
/lr radius ratio, r, Ir,

complete elliptic integral of second kind
obtained from approximate formula
constant, (7r/2)—1

complete elliptic integral of first kind
obtained from approximate formula

ellipticity parameter from approximate
formula
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Fig.1 Variator in Toroidal IVT System
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349



Piston Mobion, Ax Prision Motion, A’

Yaw Angle, ¥
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Fig.4 Changed Yaw Angle by Piston Displacement
(a) Neutral Position of Piston  (b) Changed Position of Piston
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Fig.7 Geometry of Crowned Roller and Toroidal
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Table 1. Specification of Toroidal IVT Proto-Type

Symbol (Unit) Value
Distance between Input and Output Disk, (mm) {73.33
Torus Radius, (mm) 55.0
Roller Radius, (mm) 50.0
Roller Carriage Length, (mm) 220.0
First Roll Angle, (degree) 0
First Caster Angle, (degree) 0
First Yaw Angie, (degree) 15
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@ Roller Arm

® Piston
®Hydrualic Piston

Photo 1  Prototype of Principle Model
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Fig. 9 Transmission Ratio against Piston Displacement
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Fig. 10 Transmission Ratio against Piston Displacement
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Fig.11 Maximum Pressure in Ellipsoidal Contact
(between Input Disk and Roller) as a function of Piston
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Fig.12 Maximum Pressure in Ellipsoidal Contact
(between Output Disk and Roller)
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Fig. 13 Diameter of Contact Ellipse in Z, X Direction
and Maximum Pressure in Ellipsoidal Contact (between
Input Disk and Roller). Applied Load = 1400N
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Fig.14 Diameter of Contact Ellipse in Z, X Direction
and Maximum Pressure in Ellipsoidal Contact (between
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Output Disk and Roller). Applied Load = 1400
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Fig.15 Contact Shape Changes according to Piston Displacement

Fig.16 Front View of Contact Point between Input Disk

and Roller
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