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Abstract: Gear mesh stiffness is a key parameter for understanding a dynamic behavior and estimating a health state of
the gear system. Lots of works have been performed to estimate gear mesh stiffness only in an analytical way. Limited
works have been performed in an experimental methods. Moreover, previous studies have limitations that they were
only performed either in a static or a normal state. In this study, we develop algorithm for estimating gear mesh stiffness
in a rotating state. In this procedure, we exploit transmission error which is defined as the difference between rotation of
input and output gear. Especially, this study proposes the concept of relative mesh stiffness to consider the effect of low
frequency component from shaft motion. Also, we propose an algorithm for differentiating faults between root crack
and surface failure using the characteristics in transmitting the load. Then we develop corrected mesh stiffness to
exactly estimated stiffness of cracked gear. The developed algorithm is validated measuring the transmission error from
a test bed of a spur gear. Consequently, the algorithm has classified the gear in root crack and surface failure, and
calculated the corrected stiffness of the cracked gear.

ZE: 7lo] AFHE 7lolo) B4 AFL ol ol QYL FHAE do| Yo BFHEAY WS
otk 7lolo) AAHE FAHI] A8 we NUY WEEo) Aol b A Clelot 944 e 4
g¥0z FHsE ATL Wol WAHA @Urh 53 AW dTES Y 48 T 34 AN
olel ARAE FAUE AR of ATANE BH AS AdolA slolsl AHE FAtE 2T
5g Awsuz Bk olF sl 7lols] AW WA A9 ALLAE o F@rh 53, oW Aol
i del AT dikon Glg AdE e Adl god gAold A sl ol A4
Belol el A4de ARoluc, £@ Alolel Fob AW EAE nelsie] Nel 7Y o AW &4
FEEE GuoEE A, o pel B dule AT AR FAE Aal vy A5 A
& oan, ABE dadse Anslel At MEs dged SAE FA AFAG. 47 2%
A s : nge PR £ Yee qANYD, B

welzol Mel elol og WA Eu Sl o
’ ;

7
=i 2015 A% BK21 E9) 2 Aol 9fste] A 9SS

RoR —‘}Oll

HIEH

(1) Cura, Francesca, and Andrea Mura., 2013, "Experimental procedure for the evaluation of tooth stiffness in spline
coupling including angular misalignment." Mechanical Systems and Signal Processing, Vol. 40, No. 2, pp. 545~555.Put
reference information here.

(2) Endo, H., R. B. Randall, and C. Gosselin., 2009, “Differential diagnosis of spall vs. cracks in the gear tooth fillet
region: Experimental validation”, Mechanical Systems and Signal Processing, Vol. 40, No. 3, pp. 636~651

T Jungho Park, hihijung@snu.ackr
© 2015 The Korean Society of Mechanical Engineers

-33 -



	운행중인 기어의 치강성 추정에 관한 연구

