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Review on Gear Tooth Flank Fracture
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Abstract: As a type of gear contact failure, compared with pitting, micro-pitting, and scuffing which
show indications on the tooth surface, tooth flank fracture has more latent danger. In order to study the
mechanism, influence factors, and etc. of the tooth flank fracture, a predictive method based upon the
local strength concept was introduced. Discussions were made in the work of the failure characteristics
and form mechanism of tooth flank fracture. In addition, important influence factors of the tooth flank
fracture such as residual stress were discussed. The prediction and calculation methods of the tooth flank
fracture were studied in this paper. The research provides theoretical support for both the further analysis
and the gear design against tooth flank fracture.
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Fig. 1  Tooth flank fracture and crack initiation
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Fig.2 Finite elmeent simulation of second crack by Witzig'*
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Fig.3 Tooth flank fracture around the pitch circle!™’
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Fig.4 Idealized hardness gradient curve

B tAT PR 55 SRR U S 67 ) RO 7 1 0 T
BT IO 3 RV ARV T W5 T 2% FE. A TR A



964 d = T Wk Kk % % R

2018 4F

i J1/MPa

00 02 04 06 08 L0
5 I fmm

Bl s =Rk SRR e 2 i B PR F e

Fig.5 Internal cooling stresses near the Al,O, inclusion'®’
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Fig.6 Typical residual stress distribution along the
depth direction
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Fig.7 Distributions of stress components and

residual stress along the depth direction
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Fig.8 The material exposure values of two gears
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Fig.9 Influence of equivalent radius on subsurface
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