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Abstract 

The churning power losses are a complex phenomenon when considering gear system splash 

lubrication, resulting in critical power losses. The churning power loss is the sum of (i) power loss due 

to oil drag on the periphery (circumference) of the gear and (ii) power loss due to oil drag on the faces 

(sides) of the gear 

A detailed experimental study of oil churning power losses in a non enveloped worm gear was carried 

out using the direct torque measurement technique. To perform the above experiments, a new test rig 

for measuring oil churning losses was designed, manufactured, and commissioned. The test rig 

allowed with several working conditions in terms of worm speeds, immersion depth of gear (lubricant 

volume), temperatures of lubricant, types of lubricant (Mineral & synthetic), gear reduction ratio, 

rotational direction and gear orientation (worm at the top and worm at the bottom) to study their effect 

on churning power losses. The empirical equation for churning power loss of process parameters was 

modeled by using dimensional analysis. It was validated by considering new levels of controlling 

variables. As indicated by results it is inferred that the orientation of worm, immersion depth and 

speed of worm is of essential significance on churning power losses of worm gear pair and the 

temperature of lubricant is more important than its type. There is very little influence of the reduction 

ratio and direction of rotation on the churning power loss of worm gear. 

This PhD thesis would be useful in making efficient worm gearbox, and to measure the churning 

power loss of worm gear 

List of Publication  

1. H. G. Chothani and K. D. Maniya, “Experimental investigation of churning power loss of single 

start worm gear drive through optimization technique,” Materials Today: Proceedings-Journal-

Elseiver, vol. 28, pp. 2031-2038, 2020.  

2. H. G. Chothani and K. D. Maniya, “Determination of optimum working parameters for multiple 

response characteristics of worm gear box,” International Journal of Recent Technology and 

Engineering, vol. 8, no. 3, pp. 1858–1862, 2019. 

 

UGC Approved Journals paper published : 04 , Under review :03,   

International conference paper: 02  


