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INTER PLANT STANDARD – STEEL INDUSTRY 
 

 

 

IPSS 

 

CODE OF PRACTICE FOR 

SELECTION OF GEAR BOXES  

 
IPSS: 1-01-024-18 

         (First Revision) 

Corresponding IS does not exist Formerly 
     IPSS: 1-01-024-86 

 

0.  FOREWORD 

0.1 Interplant standardization in steel industry has been initiated under the aegis of the 
Indian Standards Institution (ISI) and the Steel Authority of India Limited (SAIL). 
The Interplant Standards prepared by the Standards Committee on Mechanical 
Drives, IPSS 1:1, with the active participation of the representatives of all the steel 
plants was adopted by the Approval Committee on Consumable Stores and 
General Equipment, IPSS 1, on 25 March 1986. Lastly, this standard has been 
revised with first revision by the standard committee in November, 2018 with the 
active participation of the representatives from major Indian steel plants and 
leading consultants. 

 
0.2 Interplant Standards for steel industry primarily aim at achieving rationalization and 

unification of parts and sub-assemblies used in steel plant equipment and 
accessories and provide guidance in indenting stores or equipment for existing or 
new installations by individual steel plants. For exercising effective control or 
inventories, it is advisable to select a fewer number of sizes (or /types) from among 
those mentioned in this standard for the purpose of company standards of 
individual steel plants. It is not desirable to make deviations in technical 
requirements. 

 
 
1. SCOPE  
 

This Interplant Standard is intended to give guidelines for the selection of the 
suitable gear box. 

 

2. DATA FOR PROPER SELECTION 

The following data are essential to select correct type and size of gear box. 

2.1  Prime Mover 
 

  2.1.1 Type – Electric Motor 

  2.1.2 Rated Power, kW 

2.1.3  Speed, rev / min (if variable, indicate speed range and frequency of 

variation). 
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2.2 Driven Machine: 

a) Type (such as kiln, conveyor, etc): 

b) Actual power or torque necessary to drive the machine at desired speed of 
capacity of prime mover; 

c) Speed, rev / min; and 

d) Operating conditions, such as hours of operation per day, whether 
continuous or intermittent ambient temperature, frequency of starting, 
reversibility, number of reversals per hours, over-hung loads, back-stops, 
brakes and any other special requirement. 

 

3. LOAD CHARACTRISTICS OF THE DRIVEN MACHINE  
The driven machines are divided into three groups as per their load characteristics. 
The load may be uniform, moderate shock or heavy shock. Tables given below 
gives the load characteristics of different machines. If the required driven machine 
is not listed, use the one most similar. 

 
4.  SERVICE FACTOR 

 
4.1 A gear box is rated to a specific application by the use of service factor. Service 

factor (S) is the ratio of maximum power rating of a particular size of gear box to 
the power required for driving the machine or equipment to which the gear box is 
coupled: 

 
                                          Maximum rated power 
   S =  ------------------------------------ 
       Actual power required 

4.2 Each application has its own conditions and operating requirements, Tables given 
below gives the service factors for worm gear boxes and another Table gives the 
service factors for helical and spiral bevel and helical gear boxes. If the required 
driven machine is not listed, use the one most similar. 

 

5. STARTING AND PEAK LOADS OF DRIVEN MACHINES 

5.1 For infrequent starting (less than five starts per hour), the maximum momentary or 
starting load should not exceed 275 percent of rated load (175 percent overload). 
When peak load exceeds this rating divide peak power by 2.75 and use the result 
as resultant power rating. For frequent starting (More than five starts per hour), 
actual momentary or staring load shall not exceed 200 percent of the rated load 
(100 percent overload). When peak loads exceeds this rating, divide peak power 
by two and use the result as resultant power rating. 
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6. OUTPUT TORQUE RATINGS OF WORM GEAR BOXES 

6.1 For all worm wheel speeds of 100 rev/min. or less, it has been found 
advantageous to use output torque ratings in preference to kW rating. Since at 
these low speeds static conditions are approximated, it is not necessary to apply 
service factors. 

 
7. OVERHUNG LOAD 

 
7.1 If a sprocket, pulley or spur pinion is mounted on the output shaft, overhung load is 

imposed on the shaft. The equivalent overhung load in kg. is calculated as under: 
 

       A x 97 500 X K 
    P=   --------------------- 

        N x R 

  Where  

  P = equivalent overhung load in kg: 

  A = Actual power in kW; 

  N = Shaft speed in rev/min; 

  R = Pitch radius of sprocket, pulley or spur pinion in centimetres;  and 

  K = load factor. 

  The load factors are as under: 

  Overhung Member    K  Factor 

   Sprocket     1.00 

   Spur pinion    1.25 

   V-belt sheave    1.50 

   Flat belt Pulley   3.00 

7.2 The calculated overhung load shall be specified while purchasing the gear box. 
If this is more than the permissible overhung load on the gear box, additional 
leasing will have to be provided. 

8. STEPS FOR SELECTION 

8.1 Determine service factor (S) by referring to Tables given below 

8.2 Calculate equivalent power by the following equation : 

Equivalent Power = Selected Motor KW  X   S 
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8.3 Determine Speed Ratio ( i ) by the following equation: 

                                       

                                        Rev / min of input shaft 

   i =   --------------------------------------- 

    Rev/min of output shaft  

 If the exact speed ratio is not particularly important, select the ratio from the 

standard very near to the calculated speed ratio. 

8.4 Refer Interplant Standard on gear boxes and select a gear box of required 
rating. The ratings given in the Interplant Standards are only mechanical 
ratings and are based on service factor one (1)  (10-12 hours duty with uniform 
load). 

8.5 Auxiliary cooling of the gear box should be provided if the temperature oil is 
likely to exceed 70 oC. 

8.6       Further, check for frequency of starting, momentary peak load, brake torque 

overhung load, back stops etc., as per 5 to 7.2. IF necessary, select a gear box 

of next higher size based on the above operating conditions. 
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