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Abstract
MGld wear i gea tansmision systems accounts o 41% ofthe gear Sank sufce fuhure mechanians, Vibrstion detection
passmeters snd wear deris mediods ne widly used for the conditon monitoring of gear TaDSion yStems experenc-
ng mild wear: In 1 stdy an atempt has been made to pedic the efectveness of wear debrs damage detecin and
vibration parsmetrs in estmating the mild wear progreaive fhre which i 3 precsor of breakdown, The whraion
parameterssoot mean sqsre (RMS), ko, crest fctor, energy ratio (R), FMD, and comreltion coefBcient of residusl
Sigal (CCR) e obained from the . aversged vbraion data fo fwo ses of - to-faure experients for the EN24
seel spur gear system. Each of these experiments are performed t 3 constant speed (1200 REM) and tore (40 Na.
Wear debrs monitoring isperformed online. The ER and FMD have been o to consitenty ncresse afte 1401, indi-
cating infiaion of progressive fulre The RMS and CCR. vahies are found o be inconsistent n ndicating inifiton of
Salire The Jurtosi and crest fctor parameters possessed constnt bebavior withrespect o tme. The muber of wear
debrs paricles changes 3t 101 nd 160 b sespectively, showing th iniiaing and instin values befor th cccunence
of severe wear for the st se of the experiment,sialrly, 110 b and 140 for the second st of experment. Overal i
s found that the wear debr method could effectively precic the e e anism masch arlier in compaison to parsl-
Ielly cbained vibraion ndicstors ER and FMO.
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Introduction

‘The gear teeth srface failure is broadly clasified as lubi-
cated (uuild wear, pitng. fc) and non-hbicated falre
(ending, broken tooh. et [1]. Outof these faures, mild
‘wear is one of the major contibutors (41%) n gear rans-
‘mission falure [, 3. Figure 1 shows the relatonship ofthe
‘wear mechaistas at the gear teth surface with respect fo
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load and speed. The load and speed curve represent tree
types of gear falwre mechanisms ie., mild wear, surface
fatigue, and scuffing. Gear systems are subjected to mild
‘wear condifions when gear operates under low load and low
speed.

‘During mild wear the gear profile modifes over fime. A
representative wear profile of the gear surfce is shown in
Fig. 2. It is understood that more wear takes place in the
‘addendum and dedendum of the gear toofh with respect to
the pitch ine. This i afrbuted to pure rolling motion a the
pitch point, and a combination ofrolling and sliding motion
‘exists above and below the pitch point, as shown in Fig. 3.
‘The transmission systems are negatively ffcted by wear.
‘causing non-umiform gear rate, increased dymamic efects,
and decreased eficiency [4], Therefore, it s essental 1o
detec the damage at an early sage. Measuring the wear of
a gear pai directly presents challenges without disnpting
the ongoing contact state and brication condition. A5 2
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