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Abstract: This paper describes studies of transmission lubricants in an axle efficiency test rig.  

Base oil type, oil viscosity, and additive type and content have a strong influence on typical gear failures. The test 

lubricants were evaluated over various temperature ranges, for each of five road load speed conditions. This was done for 

both truck and passenger car. Three synthetic gear oils were evaluated, based on various combinations of synthetic 

hydrocarbons, esters, and viscosity improvers, and were compared to conventional SAE 80W-90 lubricants. All three oils 

demonstrated improvements in axle efficiency. Also reported are evaluations of seven test lubricants in a high-

temperature, high-torque test, and results of seal compatibility tests. 
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I. INTRODUCTION  
 

Gearbox oils are exposed to high mechanical loads, wide ranges of temperature, and the possibility of contamination with 

liquid or solid impurities. As these operating conditions lead to the degradation of the oil, it is exchanged at regular 

intervals in most applications to prevent damage to the machinery. The time between changes is usually chosen 

conservatively, which leads to unnecessary material and labour costs and increases environmental pollution. For large 

machinery with high oil volumes, regular laboratory analysis of the oil is carried out. Although this technique allows oil 

change intervals to be realized according to the actual requirements, additional costs arise from sample drawing and 

analysis. Especially in remote facilities like offshore wind turbines, regularly drawing samples requires high efforts. 

Additionally, sudden deterioration of the oil—e.g., contamination with cooling water from a leaking seal—remains 

undetected, and can cause severe damage over a short period of time. 

 

II. GEAR OIL DEGRADATION 
 

Demanding operating conditions lead to a degradation of the gearbox oil used in industrial applications. Laboratory oil 

analysis examines different oil condition parameters to monitor the level of degradation and to estimate the remaining 

service life.  

 

2.1. Oxidation 

The agitation experienced by the oil in a gearbox leads to increased contact between the oil and oxygen from the air. 

2.2 Water Content 

Increased water content in the oil can occur because of leakage, pressure washing, improper storage conditions for fresh 

oil, or condensation in the gearbox housing. Too much water reduces the load-bearing ability of the oil, which leads to 

increased wear on highly-stressed surfaces.  

 

 

 

 

 

 

IAETSD JOURNAL FOR ADVANCED RESEARCH IN APPLIED SCIENCES

VOLUME 5, ISSUE 4, APRIL/2018

ISSN NO: 2394-8442

http://iaetsdjaras.org/422



 

 

2.3 Acid Number 

The AN is therefore a measure of the amount of acidic compounds in the oil, and is thus closely related to the risk of 

corrosion of machinery parts. As many different sources of oil degradation affect the AN, it has been established as a key 

parameter in oil condition monitoring. 

2.4 Oil Condition Monitoring by Means of Infrared Spectroscopy 

As described in the deterioration and contamination of oil is accompanied by a change in the concentration of its chemical 

compounds. Infrared spectroscopy can be used to monitor the concentration of different chemical compounds, and thus 

the oil degradation process.  

IV. LITERATURE REVIEW 
 

Amit Jain, R.S. Rajput [1], investigated on used gear oil of MarutiWagonR. There were so gear oil samples that collected 

from the gear boxes of private vehicle. These samples were collected from the gear boxes of different vehicle. For that 

different condition monitoring techniques such as spectrometric oil analysis, flash point fire point test, viscosity test, Total 

acid number analysis, rotary particle depositor test,pH test, litmus paper test, Filter gram test,Sulpher test, Water content 

test, were performed on used gear oil . According to the observation variouswear modes were observed. Researcher 

concluded that used oil analysis is known to be very effective tool health monitoring and as a proactive maintenance 

technology. Which extract the relevant information about the physical aspects of used oil and the wear condition of the 

parts from gearbox of vechile 

B. J. Roylance [2], has introduced the science and application of ferrography embraces both the engineering and medical 

fields and this has led to new and exciting ways of understanding the associated phenomena and how to extract the best 

information for the advancement of the subject matter.The purpose of this special issue is to provide an overview of some 

of the principal developments that have taken place over the past three decades, thereby placing on record what is widely 

acknowledged to be one of the most significant development in the field of wear debris technology.This overview of past 

developments in ferrography would not be complete without some speculation about the future. There is a need to 

continue to develop methods that can remove the tedium of manual operation in preparing and analyzing samples. Some 

laboratories that experience large throughputs of samples incorporate automated procedures. With increased rate of staff 

turnover in many industries, it is important to provide good interpretative material backed up by through training of 

operating personnel. The enlarged use of computerized procedures for recording information, performing analysis, 

assisting with training programmes, and in gaining subsequent „on-thejob‟ experience, is already available and will 

continue to develop as maintenance personnel become more computerorientated and dependent.In setting down an 

overview of three decades of development and achievement in ferrography, it is far from being an exhaustive treatment of 

the subject matter. However, it is to be hoped that it has provided some insight into the way the story has unfolded so far 

and makes a fitting tribute to the originators of ferrography, without whom none of it would have been possible.The 

contributions of the other participants in this special issue will bring the story up to-date as they describe the more recent 

developments that are helping to ensure that ferrography continues to remain in the forefront of wear-related condition-

based maintenance techniques. 

 Amit Jain, R.S.Rajput, Ajay kumarTaneja[3], stated that spectrometric oil analysis techniques of used gear oil provide 

the information about the gear part which are under the various condition of wear.in such test information of suspended 

particles were interrelate metal of gear part from which it made. Thus it provides the useful information about the health 

of gear box. And it is helpful for proactive maintenance. 

 Z. Peng, N.J. Kessissoglou, M. Cox [4], has describes that vibration and wear debris analyses are the two main 

conditions monitoring techniques for machinery maintenance and fault diagnosis. These two techniques have their unique 

advantages and disadvantages‟ associated with the monitoring and fault diagnosis of machinery. Whenthese techniques are 

conducted independently, only a portion of machine faults are typically diagnosed.Vibration analysis and oil analysis are 

the most effective techniques for monitoring the health of machinery. They offer complementary strengths in root cause 

analysis of machine failure, and are natural allies in diagnosing machine condition. They reinforce indications seen in each 

technology, and have unique diagnostic strengths in highlighting specific wear conditions.  
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In this study, two condition monitoring techniques, namely wear debris analysis and vibration analysis, have been used to 

identify wear in a worm gearbox under various controlled experimental conditions. Wear mechanisms include the 

detection of rubbing, metal-to-metal contact, and boundary lubrication breakdown. Results have shown that these two 

independent condition monitoring techniques, a more reliable assessment of the condition of the test rig can be made. 

Meanwhile, the two techniques have their individual advantages. Wear debris analysis provides further insight on the wear 

rate and mechanism of the gears. Vibration analysis has provided quick and reliable information on the condition of the 

bearings. Integration of these two condition monitoring techniques in all tests conducted on the worm gearbox resulted in 

a comprehensive diagnosis of the machinery condition. Future research is planned to further examine the relationship 

between the two techniques during active machine faults, and examples from other machinery and components that are 

commonly encountered in industry.  

 

KIM S.S., Hwang [5],explained that there were so lubricant oil samples that collected from the engines, generators and 

gearboxes of a commercial marine ship. Flash point, viscosity measurement, Ferrography analysis and energy dispersive X-

ray analysis (EDX) have been employed to these techniques are conducted independently, only a portion of machine faults 

are typically diagnosed.Vibration analysis and oil analysis are the most effective techniques for monitoring the health of 

machinery. They offer complementary strengths in root cause analysis of machine failure, and are natural allies in 

diagnosing machine condition. They reinforce indications seen in each technology, and have unique diagnostic strengths in 

highlighting specific wear conditions. In this study, two condition monitoring techniques, namely wear debris analysis and 

vibration analysis, have been used to identify wear in a worm gearbox under various controlled experimental conditions.  

 

IV.CONCLUSION 
 

 Final conclusion on lubricating oil analysis from researchers work as below  

1. Used oil samples contain so many abnormal wear debris which results in the decrease of performance of lubricating oil.  

2. Oil monitoring is tool determine lubricant useful life which can predict future breakdown 3. Analytical Ferrography is 

among the most powerful diagnostic tools in oil analysis in tribology.  

4. Wear particle analysis is an effective means to identify and respond to maintenance needs of marine ships machineries.  

5. Spectrometric oil analysis techniques are used for the analysis of wear metals, contaminants and additives in lubricating 

oils.  

6. Use of regeneration oil is more beneficial than use of new oil.  

7. Wear metals concentration obtained from the used oil provide vital information regarding the cause and level of the 

deterioration existed and progressed in operating mechanical component.  

8. The method of oil analysis reduces the need for preventive maintenance. 

 

REFERENCES 
  

[1] Amitjain,R.S.Rajput “Condition Monitoring of gear oil using wear debris analysis technique” International Journal of Emerging Trends in 

Engineering and Development Issue 4, Vol.4 (June-July 2014) ISSN 2249-6149.  

[2]B. Roylancce, J. Williams, R.Dwyer-Joyece, Wear debris and associated wear phenomina-fundamental research and practice in proceedings of 

the MECH E, part J/:J Eng. Tribol.214(2000)79-105.  

[3]Amit Jain, R.S. Rajput,AjayTaneja “Spectrophotometric Oil Analysis: An Untapped Resource for Condition Monitoring” IJRMET 

Vol. 4, Issue 2, May - October 2014 ISSN : 2249-5762 (Online) | ISSN : 2249-5770 (Print)  

[4] Z. Ping, T.B. Kirk, computer image analysis of wear particles in therr-dimensions for machine condition monitoring, Wear 223(1998)157-

166 

 [5] KIM S. S., HWANG H. J., SHIN M. W., “Friction and vibration of automotive brake pads containing different abrasive particles.” 

Wear;271:1194–1202.  

[6] M. Lukas and R. J. Yurko, “Current technology in oil analysis spectrometers and what we may expect in the future.”RFSA-06. [7] X. L 

Wanga and G. N. Zhang, “Failure Analysis and Regeneration Performances Evaluation on Engine Lubricating Oil.” Physics Procedia 50 ( 

2013 ) 473 – 479 

IAETSD JOURNAL FOR ADVANCED RESEARCH IN APPLIED SCIENCES

VOLUME 5, ISSUE 4, APRIL/2018

ISSN NO: 2394-8442

http://iaetsdjaras.org/424


