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GEAR MANUFACTURING 
 

Gear manufacture can be divided into two categories, forming and machining. Forming consists 

of direct casting, molding, drawing, or extrusion of tooth forms in molten, powdered, or heat 

softened materials. Machining involves roughing and finishing operations. 

 

 

 
 FORMING GEAR TEETH:  

Characteristics: In all tooth-forming operations, the teeth on the gear are formed all at once from 

a mold or die into which the tooth shapes have been machined. The accuracy of the teeth is 

entirely dependent on the quality of the die or mold and in general is much less than that can be 

obtained from roughing or finishing methods.  

Most of these methods have high tooling costs, making them suitable only for high production 

quantities . 

 

 



Gear Hobbing Machine 
 

Hobbing machines provide gear manufacturers a fast and accurate method for cutting parts. This 

is because of the generating nature of this particular cutting process. Gear hobbing is not a form 

cutting process, such as gashing or milling where the cutter is a conjugate form of the gear tooth. 

The hob generates a gear tooth profile by cutting several facets of each gear tooth profile through 

a synchronized rotation and feed of the work piece and cutter. 

 

As the hob feeds across the face of the work piece at a fixed depth, gear teeth will gradually be 

generated by a series of cutting edges, each at a slightly different position. The number of cuts 

made to generate the gear tooth profile will correspond to the number of gashes of the hob. 

Simply put, more gashes produce a more accurate profile of the gear tooth. 

The hobs several cutting edges will be working simultaneously, which provide significant 

potential for fast cutting speeds and/or short cycle times. With this realization, one can see the 

hobbing process’s advantage over other cutting processes. 

All gear hobbing machines, whether mechanical or CNC, consist of five common elements, 

which are listed below  

1. A work spindle to rotate the work piece  

2. A cutter spindle to rotate the cutting tool, the hob  

3. A means to rotate the work spindle and cutter spindle with an exact ratio, depending on the 

number of teeth of the gear and the number of threads of the hob  

4. A means to traverse the hob across the face of the work piece  



5. A means to adjust the center distance between the hob and work piece for different size work 

pieces and hobs 

GEAR SHAPING 

Gear shaper cutter are used for cutting gears that cannot be done with hobbing, such as internal 

gears and shoulder gears. When cutting a spline with removed tooth, combined tooth or 

unbalanced tooth thickness, normally shaper cutters are used. The shaper cutters can be used also 

for sprocket wheels and for very special involute or not involute profiles. The principle of the 

gears cutting with shaper cutter can be explained as follow. The cutter reciprocates in the 

direction of the gear tooth line to produce a virtual gear. In order to have the gear material 

correctly mesh with this, it also compulsory gives a relative movement between the two. Then it 

shaves off the part which disturb the movement of teeth of a virtual gear from the gear material, 

and finally, the tooth profile is generated. 

 

Motion of Tool and Gear Blank 

 Tool rotate opposite to the gear blank and reciprocate. 

 Workpiece rotate opposite to gear shaping tool. 
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