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Mechanical Engineering Department

MENG 356: Mechanical Design I

Problem Sheet 5
Clear results and construction details are necessary. Make any necessary assumptions. Consistency between construction details and calculations is important.
The figure shows a medium carbon steel shaft transmitting 15 kW from the bevel gear D to the helical gear A at a speed of 200 r.p.m. The shaft is supported on bail bearings at O and B.
You are required to completely design and draw complete construction details of the shaft with its connections to both gears, bearings and housing. Show all suitable fits and tolerances on the different sections of the shaft.
Detailed information for the force analysis for bevel and helical gears is shown in the accompanying sheets.
Note:  For the helical gear, helix angle ( = 30°, normal pressure angle (n = 20° 

            For the bevel gear, pressure angle (= 20°, semi cone angle ( = 15°
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Dimensions in millimeters.
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{a) Perspective view of geometry and forces

Figure 12—-2 Helical Gear Geometry and Forces

Wep=Tltn

W.p = W, tan ¢ cos y

W, = W, tan ¢ sin y

Notes: Shaded area is
pitch cone surface.

Considering magnitudes:
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(b) Detail of forces in
tangential piane
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{c) Detail of forces in
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(d) Detail of forces in

normal plane
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(@) Mating pinion and gear

(only pitch cone surface snown)

(c¢) Free-body diagram: gear

Figure 12-9  Forces on Bevel Gears
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