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Abstract— the gear hobbing machines are used to produce 

teeth in the work-piece. It is the gear making process in which 

gear tooth are generated by the cutting tool known as hob. 

During the hobbing process both hob and the work-piece 

rotated in a continuous rotational relationship, thus rotation 

of hob in relation with gear blank causes the generation of 

teeth in the blank gear. The purpose of this project scope is 

limited to the modeling and analysis of Gear hobbing 

machine for G.S. Industries, Nagpur. This company 

manufactures gear with the help of gear hobbing machines. 

The company facing problem relating to the quality of gears 

being manufactured on this machine. This project based on 

the design and analysis of hobbing machine gear box to 

minimizes backlashes in index gears when heavily weighted 

gear blank over 1000 kg is mounted on the work-wheel. 
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I. INTRODUCTION 

Hobbing is one of the most accurate processes in different 

type of gear manufacturing. Its productivity and versatility 

make hobbing the gear manufacturing method of choice for a 

majority of spur and helical gears. Hobbing is nothing but a 

machining process for gear cutting, cutting sprockets and 

cutting of spines, on a hobbing machine, which is a special 

type of milling machine. The teeth or splines are 

progressively cut into the work piece by a series of cuts with 

the help of a cutting tool called a hob. Compared to other gear 

forming processes it is relatively inexpensive but still quite 

accurate, thus it is used for a wide range of parts and 

quantities. A type of skiving that is analogous to the hobbing 

of external gears can be applied to the cutting of internal 

gears, which are skived with a rotary cutter. The cutting tool 

i.e. hob used to cut the teeth into the work piece. Hob having 

a cylindrical in shape with helical cutting teeth. These teeth 

have grooves that run the length of the cutting tool i.e.  Hob, 

which aid in cutting and remove the chip. There are also 

special hobs designed for special gears such as the spline and 

sprocket gears. Hobbing machine uses a two skew spindles, 

one mounted on a blank work piece side and the other with 

the hob side. The angle between the hob's spindle (axis) and 

the work piece’s spindle (axis) varies, depending on the 

different type of product being produced.  

II. RESEARCH METHODOLOGY 

First the data will be accumulated from G.S. Industries, 

Kamptee road, Nagpur. After this the loads calculation for 

Gear manufacturing operation will be calculated. Then the 

design calculations for the structure of the Gear hobbing 

machine will be done. Then the CAD modeling of the existing 

Gear hobbing machine will be done using CAD software 

SolidWorks. Then the analysis of the design of the Gear 

hobbing machine will be done in FEA software NASTRAN. 

Then the results will be discussed and the design will be 

finalized on the basis of the results discussed. 

III. CAD MODEL OF EXISTING HOBBING MACHINE 

 
Fig. 1: CAD Model of Existing Hobbing Machine 

IV. CALCULATION 

A. For cutting 1500 mm gear, 

Rpm of 90 mm hob = 100 rpm 

Rpm of 500 mm workpiece when 1500 mm gear 

blank is loaded= 10 rpm 

From diagram, 

 Dia of driver pulley or motor pulley= pd1=50mm 

 Dia of driven pulley =pd2= 150mm 

B. For pulley 1 and 2 

Pd1/pd2 = pn2/pn1 

50/150 = pn2/900 

Pn2 = 300 rpm 

From diagram, for bevel gear 1, 2, 3, 4, 5, 6, 9 

d1=d2=d3=d4=d5=d6=d7=d9= 110mm  

And t1 = t2 = t3 = t4 = t5 =t6= t9 = 28 

Also, n1 = n2 = n3 = n4 = n5 = n6 = n9 =300 rpm  

C. For spur gear and 8 

Let, d7 = 50 mm, t7= 15 and n7= 300 rpm 

Let, d8 = 150mm, d7/d8 = t7/t8 = n8/n7, 50/150 = 

15/t8 = n8/300, n8 = 100 rpm and t8 = 45 

Hence speed of hob = n hob = 100 rpm     (since on 

same shaft) 

From fig, n9= 300rpm and n10 =300 rpm  

Let, dia. of spur gear 10= d10= 200mm and t10=62 

And dia. of spur gear d11 = 100  

D. For spur gear d10 and d12, 

d10/d11 = t10/t11 = n11/n10 

200/100 = 62/t11 = n11/300 
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t11 = 31 and n11 = 600 

Let, d12=66.6 mm  

E. For spur gear d11 and d12  

d11/d12 = t11/t12 = n12/n11 

100/66.6 = 31/t12 = n12/600 

n12= 900 and t12 =20 

No of teeth on worm wheel= tw= 90 

Speed of worm gear = nwg = 900rpm 

F. For worm wheel and worm gear 

1/90 = nw/900 

nw = 10 rpm 

Note: all other gears play roll in indexing, feeding, 

and giving desired angle to the hob and work table. They are 

not related to the cutting speed of the hob and work table.  

 

 

 
Cutting force 

 
Where, Ft = cutting force 

 
Width of cut to cutter diagram ratio (W/D) 

W/D = 90/90 = 1  

From table, m = 0.5 

 
Table 1: multiplier values (m) vs. width of cut to cutter 

diagram ratio (W/D) 

Zc = Z * m = 55 * 0.5 = 27.5 

From table Cm = 2.2 

 
Table 2: Machinability factor Cm at various W/D Ratios 

From table Cw = 1.3 

 
Table 3: Milling categories and catting tool wear factors 

(customary U.S. units) 

 
Table 4: Milling categories and catting tool wear factors 

(metric units) 

 

 

 

V. FE MODEL OF EXISTING HOBBING MACHINE 

 
Fig. 2: FE Model of Existing Hobbing Machine 

VI. FE MODEL OF MODIFIED HOBBING MACHINE 

 
Fig. 3: FE Model of modified hobbing machine 

A. Boundary Conditions 

1) Constraints 

 
Fig. 4: Constraints 
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2) Forces 

Cutting force = 141479.5 acting at hob teeth cutting force 

6737.12 N acting on each hob teeth 

Torque at shaft connected with motor = 39600 

N.mm 

 

 
Fig. 5: Forces 

B. FEA Results for Existing Hobbing Machine 

1) Modal Analysis 

 
Fig. 6: Model analysis 

1 Maximum Displacement: 5.89mm 

2 Maximum Von-mises Stress: 1500Mpa 

3 Maximum Von-mises Strain: 0.00618mm 

Table 5: Results 

C. FEA Results for modified hobbing machine 

 
Fig. 7: Model analysis 

1 Maximum Displacement: 4.01 mm 

2 Maximum Vonmises Stress: 1440 Mpa 

3 Maximum Vonmises Strain: 0.00594 mm 

Table 6: Results 

VII. CONCLUSIONS 

Considering problem, this project was successfully executed. 

I stipulated time frame. It involved gathering the structural 

design data from G.S. Industries, Kamptee road, Nagpur, load 

calculation for Gear manufacturing operation, design 

calculations for the structure of the Gear hobbing machine, 

CAD modeling of the existing and modified Gear hobbing 

machine using CAD software PTC CREO PARAMETRIC 

V5.0 (PRO-E) and analysis of the design of the Gear hobbing 

machine in FEA software HYPERMESH and NASTRAN. 

Then the results were discussed. The results shows that stress 

and displacement in limit, hence the design is safe. Design 

was finalized when it was found to be safe.  
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