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Nonlinear dynamic modeling of helical gear pair with backlash
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St)-b if s(t)=b
0 if [5(t)|<b (3)
St)y+b if s(t)<-b
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FG(t):kG(t)(d(t)—b)JrDG% if s(t)>b, (4-1)
Fe(t)=0 if |s(t)|<b, (4-2)
FG(t):kG(t)(§(t)+b)+DG% if 5(t)<b. (4-3)
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J1é1 = T1 - FG (t)cos ﬂb Rbl ,
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‘]zéz = Tz - FG (t) cos :Bb sz_ (6)
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Tz = szT1 / Rm_

Center distance (mm) 150

Helix angle (deg) 25°

Torque(Nm) 98.1

Average mesh stiffness(N/m) 6.7x10°

Transmission error(m) 4x10°®

Backlash(m) 100x10°®

Number of teeth 19 89

Face Width(mm) 50 48

Outside diameter(mm) 59.0965 250.94

Pitch diameter (mm) 52.4105 245.50

Addendum Mod. Co. 0.3372 0.0893
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Table 1 Gear specification
Pinion Gear
Normal module 25
Normal pressure angle (deg) 20°
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Fig. 2 Analysis results of displacement x
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