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Test i

Clear results and construction details are necessary. Make any necessary assumptions.
Consistency between constriction details and calculations is important.

BACKGROUND

Figure 12-19 shows a schematic of a worm-gear drive. [t consists of a worm which is very similar
to screw, and worm-gear. For each revolution of the worm, the worm-gear advances by two
teeth (for the shown configuration). This is used to get large speed reductions. Figure 12-20

gives a photo of such a worm-gear drive. The forces transmitted between the gears are shown in
Fig. 12-22 and the caiculation procedure is illustrated after it.

PROBLEM

The shaft shown schematically in Figure 1 is the input shaft of a worm-gear drive. The V-belt
sheave of diameter 200 mm receives 7 kW from an electric motor directly below it. The worm
rotates at 1750 rpm and has a pitch diameter of 75 mm. The worm-gear has a diameter of 250
mm and rotates at 44 pm. The directions of the tangential, radial, and axial forces are shown in
the figure. The worm may be machined integrally with the shaft, and it has a root diameter of 60

mm. Assume that the geometry of the root area presents a stress concentration factor of 1.5 for
bending.

You are required to completely design and draw complete construction details of the shaft
with its connections to the V-belt sheave, bearings and housing,

Note:

For the worm. the lead angie 2 = 14.5°; normal pressure angle ¢, = 14.59; coefficicnt of friction
between worm and worm-gear 1 = 0.08
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Figure 12-19 Single-enveloping Wormgear Set
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Fieure 12—20 Wormgear Reducer (Reliance Electric Company, Greeneville,




[image: image3.png]Wie = Wow
Wie = Wow
Wic = Wow

Righi-
hand tJ
worm

(12-33)

Input

y_gen |
/ L

i g

(driver)

Wik
LM Thrust and

radial load

7/

Wew Radial

e
e

joad only

Wc

~

/——-> W

N

Wormgear
(driven)

H
|

Qutput

Radial \

Thrust and

E - < fan

VN

load oni /
radial load Y \_/

Figure 12-22 Forces on a Worm and Wormgear

Procedure for Calculating the Forces on a Worm/Wormgear Set

Given
Output torque, T,, '
Output speed, ng, in rpm

Pitch diameter of the wormgear, Dg,
Lead angle, A
Normal pressure angle, ¢,

Compute:

W

I

2T,/D¢g
Wig = W [COS ¢, cOs A — w sin A

Wy sin ¢,

W= —F7"""""""—
« Ccos ¢, COS A — @ Sin A

COS ¢ SIN A + pCOS A

(12-38)

(12-39)
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