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CHAPTER  7 
 

ME 308  

MACHINE ELEMENTS II 

BEVEL GEARS 

This chapter is about those gears which 

transmit power between non-parallel shafts of 

both  

•  intersecting and  

•  non-intersecting  

types 
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 DIFFERENT TYPES OF GEARS AND SHAFT CONFIGURATIONS 

• spur gears and 

• helical gears 

 

are used in 

parallel shafts 

configuration 

to transmit 

power (motion 

and torque ) 

•Crossed helical gears  

• worm gears and  

• hypoid bevel gears 

 

are used in non-

parallel and non-

intersecting shafts 

configuration 

• Straight bevel gears 

and  

• Spiral bevel gears  

 

are used in non-

parallel intersecting 

shafts configuration 

with 90o shaft angle 

usually 



  

Bevel gears, shown in Fig. 7.1, have 

teeth formed on conical surfaces and 

are used mostly for transmitting 

power and motion between 

intersecting shafts.  

The figure actually illustrates straight-

tooth (spur) bevel gears.  

 

Spiral bevel gears are cut so that the 

tooth is no longer straight, but forms 

a circular arc.  

 

Hypoid gears are quite similar to 

spiral bevel gears except that the 

shafts are offset hence 

nonintersecting. 

Fig.7.1 Bevel gears are used to 

transmit rotary motion between 

intersecting shafts. 
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7. BEVEL GEARS 
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 STRAIGHT BEVEL GEAR KINEMATICS 
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 STRAIGHT BEVEL GEAR KINEMATICS 
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BEVEL GEAR  FORCE ANALYSIS 
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 Φ Pressure angle of  bevel pinion-gear 

  ɣ (ɣ or Γ ) is the pitch angle of the 

bevel on which force analysis done. 
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Bevel gear bending stress & strength  
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 Wt  has to be calculated by using 

power/velocity equation 

Geometry factor J is given in fig. 14.25. 

 

 Kv  as  for spur gear                  etc. 
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Km   given in table  14-9 for bevels. 

Ko   as for spur gears. 

(Sut) Up to 1400 MPa (200 kpsi ) 

 

Over  1400MPa (200kpsi) 

 

for steels 
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Similarly  
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Bevel Gear Surface Durability  

Similar to spur gear equation 

Cv  at average diametral speed 

All other parameters 

as in spur gears of 

Chapter 13. 
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Elastic coefficient  Cp  is given in Table. 14.10 (for bevels). 

Geometry factor I is given in fig. 14.26 (for bevels). 
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Based on; bending strength, 50% reliability, n=4, general moderate use, 

Determine the maximum safe hp capacity of this bevel gear set. 
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Example: 1 
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For pinion in appendix Sut=440 MPa <1400 MPa 

 

For gear in appendix Sut=214 MPa < 1400 MPa 
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In  1  a)  
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Design is based on gear 

tooth strength. 

are assumed to not effect Se too much 
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Thus:  
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b) J=? = 0.185 from Fig. 

14.25 (J for bevel gears) 

60T  vs 15T 
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c)  
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Example: 

Tp=14, Tg=21, m=2.5mm  & F=14mm ,  

gear material is through hardened steel with HB=550.  

 

determine the factors of safety based on 

a- bending strength 

b- surface durability 

If 6 hp is transmitted through pinion at a speed of 3500 rpm. 
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a- bending strength 
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a- bending strength 
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b- surface (durability) strength 



Example(14-30): 

For a pair of bevel gears with  

Tp=14, Tg=21, P=10 t/inch, and   F=0.55 inch    

material is through hardened steel with HB=550. 

Determine the factors of safety based on 

 a)bending strength 

 b)Surface durability, 

if 6 hp is transmitted through pinion at a speed of 3500 rpm. 

a)                                               b)                                  
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The gear train shown is 

composed of a pair of helical 

gears & a pair of straight bevel 

gears. 

Bevel gears have 3 mm module, 

20o press. angle and 25 mm 

face width as shown. 

Helical gears have a normal 

module of 2mm and normal 

press. Angle of 200. 

Shaft C (of the bevel gear) is the 

output of the train and it 

delivers 4.5 kw to the load at a 

speed of 370 rpm.  

Input to the train is at shaft  ‘a’ of 

the helical pinion and in a 

direction of CW. 
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Example: 



a) If bearing E is to take up 

both thrust & radial load 

while bearing F is to take 

only radial load ,  

determine the magnitude & 

direction of the forces which 

these bearings exert against 

the shaft C. 

 

b) Find the forces exerted by 

bearings C&D on shaft b.  

 

c) Which of these bearings 

should take the thrust? 
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These are the tooth forces on bevel gear  

(Wrp=Wag=774.4N and Wap=Wrg=387.3N) 
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the bearings E&F 

On shaft C. 
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Since   

Wa &Pa are opposite &    

Pa>Wa bearing can take the 

thrust load with fillet at D.  

 

If  Wa were larger than Pa than 

bearing C had to be used to 

take thrust load .           
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These are the tooth forces 

on bevel pinion  


