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Modeling of a Transmission Control Cable for Vibration Analysis
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ABSTRACT

A transmission control cable connects the transmission control arm and the control lever
mechanically and transfers control effort exerted by a driver to the transmission. It also transfers

vibration generated by the engine to the passenger room through mechanical connection. To
understand vibration and noise transfer mechanism and to further find a way to suppress the
transmission of vibration effectively, a dependable dynamic vibration model is a necessity. A
vibration model for a transmission control cable is developed and a simulation study has been
conducted to obtain mode frequencies and a transmittability. The resonance frequencies obtained
by an harmonic analysis is compared with the noise level measurement data. The measurement

agrees with the simulation result thus ensures the reliability of the model.
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Fig.1 Shape and size of inner cable(left) and
external sheath(right)

Table 1 Major cable parameters

Inner diameter[m] 0 4.0x10"

Quter diameter [m] 2.35x107 9.0x107
Area[m’] 3.56x107° 5.106%107
Density[kg/m’] 8.079x10° 2.659x10°
o i 1497x107 | 1.148x107
Lengthfm] 1.213 1.06
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Table 2 Young's modulus of inner cable and sheath
o ': Elastic modulus[N/m’]

1.635x10"

4.758x10"

Inner cable

Sheath

Fig. 2 Schematic of transmission cable(courtesy of
KCW Co.)
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Fig.3 Cable on transmission side(courtesy of
KCW Co.)

Fig. 4 Cable on lever side

Fig. 5 Coupler on transmission side

/
Inner cable / /
L /

\ Coupler + Screw +
Inner cable inside the tube
Fig.6 A model for
transmission side

inner cable coupler on

Fig.7 Coupler on lever side
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Fig.8 A model for inner cable coupler on lever
side
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Fig. 9 Final model of transmission inner cable with
coupler on both ends

Table 3 Parameters of inner cable model shown
on Fig. 9

Parameter Value
m [kg] 52x107
mylkg] 30%10™
ko[N/m] 72.4x10°

E [N/m?] 1.635%10"
Iim'] 1.497x10™2
Alm?] 3.56x10°°

o [kg/m’] 8.079%10°

I[m] 1.213
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Fig. 11 A model for sheath coupler on transmission
side

Fig. 12 Lever side coupler of sheath
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Fig. 13 A model for sheath coupler on lever side
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Fig. 14 Transmission control cable mass damper

Table 4 Transmission cable sheath parameters
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Fig. 16 ANSYS finite element model of transmission
cable sheath
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my; [ke] 41x10° —
myzfkg] 35x107 ‘
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Fig. 15 Final axial vibration model of cable sheath
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Fig. 19 Noise intensity measured in passenger
room with varying frequency range
(a)with cable installed and (b) cable
removed (courtesy of Hyundai Motors)
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