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Fig. 3 Free body diagram for the equation of motion

(@):Te —k (6, -6,)= 1,6, > 1,6, +k, —k6,, =T, @
(b):k, (6, = 0,1) ~ (F xR) = 1y — 13,0, k0, + Kk =—(FxR) (2
(©):(FxRy) —ky (.~ 8) = 15,6, > 13,6, + ke, kol = (FxR,)  (3)
(

d) (g927€():|lél_>Il€.17k2092+k20l:0 “
RZ‘Igl‘Hgl
T, FR R

() ) =50 s A e v [ )
\j = (&9912R29923§=?2=n]% Agape, o714 Ne
| ' 2 gl
'g‘l | 7ol g hedr}.
webA, felld AFI TAL g go] 3 AfFEAR

Ry, 1,,.6, R R =1 o =
EdL ATk

31 192, Vg2 =

Fig. 1 Description for the generic type of torsion system Wlth 4
DOF
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Fig. 2 Description of the torsion system with lumped masses and
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Fig. 4 Torsional model of driveline with 14 degrees of freedom [8]
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1. Flywheel

2. Clutch Hub

3. Input Shaft

4. Output Shaft + 3rd Gear
5. 1st Gear

6.2nd Gear
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7.5th Gear
8. Reverse Idler
9. Reverse Gear
10. 4th Gear
11. Differential
12. Left Axle
13. Right Axle
14. Vehicle + Wheel

Fig. 5 First five modes of a 14DOF system (Figure 1)
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Table 1. First five natural frequencies of a 14DOF system.
Mode Description Natural Freq.(Hz)
0 Rigid body mode (fy) 0
1 Driveline surging mode (f,) 9.1
2 Clutch spring mode (f,) 64.3
3 Clutch + Input Shaft mode (f,) 273
4 Right Axle mode (f,) 442
5 Left Axle mode (fs) 518
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