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Effect of geometric parameters on fretting fatigue life of

turbine attachment: test
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Abstract: Test and simulation studies were conducted to investigate the fretting fatigue behaviour
and damage characterization of turbine attachment. Seven types of turbine attachment with different
pressure angles, tooth angles, and tooth spacing were designed, and fatigue tests were carried out under
high and low cycle loads. The second tooth of the tenon of all types suffered fretting fatigue failure. And

the effect of the geometric parameters of the tenon on fretting fatigue was obtained: with the increase of
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pressure angle and tooth pitch, the fretting fatigue life gradually decreased; while with the increase of tooth

shape angle, the fretting fatigue life was first kept basically the same, and then increased significantly.

Critical evidence was provided to reveal the failure mechanism under combined high and low cycle loads,

meanwhile important data were generated for determining the controlling parameter and validating the

established model of the fretting fatigue for turbine tenons.

Keywords: attachment; fretting fatigue; high and low cycle load; crack initiation;
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Table 1 Material properties of the turbine mortise

and tenon

AR B/ C AR /GPa VISR /GPa YA EL

GH4720Li 23 225.0 0.345
GH4720Li 600 190.0 0.370
GH4720Li 650 185.0 0.375
DD412 20 129.9 127.6 0.365
DD412 600 114.5 125.0 0.417
DD412 700 108.0 114.6 0.422
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Fig. 1 Geometric parameters of fir-type attachment
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Table 2 Dimensional parameters changed with

different attachments

W5 JEJ16f1 BI(°) VIS y/(°) Wil #/mm
A0 275 59 4.797
Al-1 225 59 4797
Al-2 325 59 4.797
A2-1 225 55 4797
A2-2 225 65 4.797
A3-1 225 65 5.297
A3-2 225 65 4297
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Table 3 Fatigue test results for different attachments

i B Far/cycle frffERi/cycle ERFRE WiRE

A0 2075 551 0.0369 HEL T
Al-1 6 889 1717 0.028 7 HEL R Ui
Al-2 1791 330 0.0249 HMEL AT
A2-1 7115 2454 0.0414 HEL R
A2-2 14 999 2731 0.018 8 HMEL AT
A3-1 6745 657 0.0111 ML T
A3-2 18 283 4752 0.0249 HELTF Ui
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