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ABSTRACT. The majority of the drum mills used in the mining industry have peripheral drive of the drum. This determines the presence of large-sized toothed gears 
with considerable size, weight and cost. After 8 to 10 years of service, the cog-wheels wear out on the one side of the teeth (depending on the direction of drum 
rotation), which results in deterioration of the teeth pair operational mode and risk of fracture and failure of the mill unit. Therefore, after expiration of the term of 
service, they are scrapped or recovered. This article shows a technology for recovery of worn out toothed gears through welding. The method for determining the 
electrical parameters of the electric arc welding is also explained, as an example it is applied to a gear of a mill type  4,5 x 6. All other concomitant technological 
operations related to the restoration of toothed gears with parameters similar to a new one are also shown here. 
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Introduction 
 
   The toothed gears of the mills wear out one-sidedly by 
reducing the thickness of the tooth. Three methods are used 
for the gear`s restoration: 

- replacement with a new one; 
- recovery of the gear through surface-welding; 
- correction of the toothed gear via the method of "Negative 

height correction". 

   The following has to be summarized about the recovery of 
toothed gears: 

- it is advisable to create a stand with automatic surface-
welding devices for worn teeth; 

- an electrode or wire consumption is necessary, e.g.its  
quantity for a toothed gear of drum mill  4,5 6 exceeds 
1000kg; 

- high electricity consumption, associated with the surface-
welding of teeth; 

- undetermined mechanical properties of the teeth, different 
from those of the main metal; 

- difficulty in the mechanicl treatment (lathing and teeth-
cutting) of the welded teeth, leading to further operation, 
namely temperature recovery in a furnace after the welding; 
   - thermal tensions between the weld layer and the base 
metal of the gear, resulting in a decrease of the teeth 

mechanical properties, variation in their geometric shapes, 
microcracks and lower reliability and term of service of the 
toothed gear. 

   To apply the ”Negative Height Correction” method, we need 
to have the following prerequisites: 

- the presence of a residual thick bandage of the toothed 
gear, allowing a negative height correction (pitting of the 
cutting contour at the teeth-cutting) without affecting the solidity 
and deformation characteristics of the gear; 

- the possibility of displacement of the center-to-center 
distance of the gear. 

   The technology of toothed gear recovery through a "Negative 
height correction" has the following advantages: 

- the geometrical and kinematic characteristics of the 
reconstructed gear are equivalent to the normal features of a 
new one; 

- the teeth are made entirely of the gear’s main metal; 
- the mechanical treatment (lathing and teeth-cutting) is 

several times smaller in volume, than when making a new 
toothed gear; 

- the exact calculation of the height correction allows very 
rapid and good recovery of the gear; 

- the installation works, when replacing a repaired gear, are 
with lower labor costs than during the installation of a new 
toothed gear; 
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EUR, which proves the great economic effect of the 
implementation of this technology. In addition, the material of 
the old restored gear is well trained and has better 
exploitational properties and fewer internal defects than these 
of a new one. 

   The qualitative performance of this technology can be 
increased considerably if a mechanical stand for automatic 
surface-welding of worn out teeth is designed and 
manufactured. 
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