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Analytic Study on the Axial Forces of a Double Offset Constant Velocity
Joints in Consideration of Friction Effect
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Abstract ;

The constant velocity joint(CVJ) used for transmitting torque to the front wheels is an important part in

automotive drive system. There are several types of constant velocity joints. Typically, they are classified by fixed and
plunging constant velocity joints. The axial force generated in plunging constant velocity joints influences significantly
the noise, vibration and harshness. For heaps of time, many constant velocity joint markers have been studying and
developing a valid method to reduce the axial force and extensive tests have been carried out on rigs. This paper
presents the analysis method to predict the axial force of a double offset constant velocity joint(DOJ), a kind of
plunging constant velocity joint, and the influence of ball-cage dimension tolerance on the axial force.
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Nomenclature
G.AF. :generated axial force
PR.  :plunging resistance force
DOJ  :double offset constant velocity Joint
T] : tripod constant velocity Joint
CJ : cross groove Joint
RMS  :root mean square
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Fig. 1 Multi-body dynamic model using ADAMS
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e=3/2=15 (3)
o 7] A

k=a]” | 4)

g, =m/2-1 | 5)

a,=bla (6)
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k  :ellipticity

da . constant

E'  :effective elastic modulus
o  :deformation

C  :damping coefficient

V. :relative velocity
R = 1/(1/R4 + 1/R,) : effective radius
a,b :radius of hertzian elliptic contact in

xy-direction

«, :radiusratio |
F  :elliptic integral of first kind
E  :elliptic integral of second kind
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Fig. 4 Contact geometry

Table 1 Contact type definition classified by the components
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(b) Viscous friction
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Table 2 Measurement condition of friction coefficient
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o 7] A,
Wi dynamic friction coefficient

Us  :sliding friction coefficient
Se, : slip at the transition from elastic to plastic
behaviour of the lubricant

S - slide-to-roll ratio
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Table 4 Generated axial force test condition
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