Ex 12) Strength Analysis: Spur Gear

Compute safety factors of the pinion in bending and contact wear (pitting).

Assume uniform loading (K, = 1), load distribution factor K,, = 1.22, size
factor K; = 1, rim thickness factor Kz = 1 and surface cond. factor C; = 1.

— Use pinion life of 108 cycles, reliability R = 0.9, stress cycle factor Yy =
1.3558N 09178 (bending), Zy = 1.4488N %923 (pitting) and C; = 1.0.

— Use S, = 77.3Hp + 12800 psi (bending) and S, = 322Hg + 29100 psi (pitting)

Parameters Pinion | Gear
P (diametral pitch) 10 teeth/in
F' (face width) 1.5in
@, (quality number) 6
Material Grade 1 steel
E Young'’s modulus 30(10°) psi
v Poisson’s ratio 0.3
Hp (Brinell hardness) 240 200
J (bending geo. factor) Jp=03 Jo =04
I (pitting geo. factor) 1=0121 1800 rpm, 4 hp
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