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Abstract 

 

Bevel gears have a conical form and can be used to transmit rotational power through shafts that are typically at an 

orthogonal to each other. This chapter introduces bevel gears and the ANSI/AGMA standard that provides a 

conservative means for estimating the bending and contact stress in straight, zerol, and spiral bevel gears and comparing 

the merits of different design proposals. Bevel gears have teeth cut on conical blanks , and a gear pair can connect 

nonparallel intersecting shafts. Bevel gears are used for motor transmission differential drives, valve control, and 

mechanical instruments. A variety of tooth forms are possible, including straight bevel gears, spiral bevel gears, and 

zerol bevel gears. Straight bevel gears have, as implied in their name, a straight tooth form cut parallel to the cone axis, 

which if extended would pass through a point of intersection on the shaft axis. Bevel gears are normally mounted on 

shafts that are at 90 to each other, but bevel gears can be designed for other angles. Straight bevel gears can be noisy due 

to the abrupt line or flank contact between teeth as they mesh [1], [2]. 
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Introduction 

The design procedure for a bevel gear set can be approached in a number of ways. If thepower and speed are known, the 

procedure can be approached by proposing values for thetooth system, module, teeth numbers, face width, gear material 

and case hardness, qualitynumber, mounting arrangement, and associated precision [3], [4]. These factors need to 

beconsidered in accordance with the required or desired reliability, design life, available space,and cost. The process 

involves determining the American Gear Manufacturers Association(AGMA) contact and bending stresses, comparing 

these to the respective permitted stressesfor the proposed gears, and assessing the suitability of the safety factors. The 

process istypically iterative involving an initial proposal and then reconsideration of a series offactors. The hand of a 

spiral bevel gear is defined so that right hand teeth incline away from the axis ina clockwise direction looking at the 

small end. As with helical gears, the hand of a gear isopposite to that of its mate, with the hand of the gear pair defined 

as that of the pinion.The upper signs are used for a driving pinion with a right hand spiralrotating clockwise viewed 

from its large end, or for a driving pinion with a left hand spiralrotating counterclockwise viewed from its large end. 

The lower signs are used for thecorresponding opposite directions [5], [6]. 

 

Conclusion 

Bevel gears can be used to transmit power through orthogonal intersection. The efficiency of transmissioncan be high, 
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and this form of gearing can be found in a wide range of applications frommachine tools to differential drives. The 

AGMA equations presented provide a conservativemeans for assessing the bending and contact stresses.. 
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