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Initial Behavior Analysis of Helical Gears with Backlash
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(a) Helical gear coordinate system
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(b) Plane of action
Fig. 1 Helical gear model.
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mu, = F; cos/f, sing; 2)
m\V, = —F; cos f, cos a, (3)
mW, =—Fssin/, 4
J.0, =—FsinB 1 sina, + F; cosf, cosar,d, (5)
Jylé’yl =F;singr, coxx, +F; cosf, sind, (6)
3,0, =T, — Fgcos B,1, (7
m,l, = —F; cos B, sina, ®)
m,V, = F; cos 3 cosa, ©)
m,W, = F sin S, (10)
J .0, =—F;sinfr, sina, +F; cosf, cosad, (11)
Jyzéyz =F;sinfr, cose, +F; cosf sinad, (12)
J,,0,, =T, — F5 cos i1, (13)
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Table 1 Gear specifications

Pinion Gear

Normal module 2.5
Normal pressure angle(deg) 20°
Center distance (mm) 150

Helix angle (deg) 25°
Whole depth (mm) 5.60
Average torque(Nm) 98.1
Number of teeth 19 89
Face width(mm) 50 48
Outside diameter(mm) 59.10 250.95
Pitch diameter (mm) 52.41 245.50
Addendum mod. co. 0.3372 0.0893
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Fig. 2 Gear displacement and mesh force
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