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Effect of Friction Coefficient on Static Strength of Dovetail Root and Groove

CHEN Liang, LI Xuesong
(Department of Energy and Power Engineering, Tsinghua University, Beijing, China, Post Code; 100084 )

Abstract; In order to investigate the influence patterns and mechanisms of friction coefficient on static
strength of dovetail root and groove, finite element numerical simulations were conducted on the specimen
of dovetail root and groove in a 300 MW F-class heavy-duty gas turbine, considering a friction coefficient
range of O to 1. The variations and reasons of parameters such as equivalent stress, normal contact force,
tangential contact force, and slip distance were analyzed. The results show that the maximum equivalent
stress of dovetail root and groove initially decreases and then increases with the increase of friction coeffi-
cient, which indicates that the selection of friction coefficient on contact surface during design and instal-
lation is not necessarily better with smaller values; when the friction coefficient increases from 0. 1 to
0.5, the maximum equivalent stress of dovetail root and groove increases by 30.45% , which indicates
that the increase in friction coefficient on contact surface during the operation of gas turbine is detrimental
to the structural safety of root and groove; when the friction coefficient is less than 0.5, its influence on

dovetail root and groove is significant, but when the friction coefficient exceeds 0.5, due to the transition
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of friction state on contact surface from sliding to sticking, the influence of friction coefficient is gradually

weakened ; and the effect of friction coefficient on structural strength of dovetail root and groove is a-

chieved through the combined effects of normal contact force, tangential contact force and friction state on

contact surface; the peak equivalent stress at all positions on tooth surface decreases with the decrease in

normal contact force, while the peak equivalent stresses at chamfers and adjacent edges of contact surface

increase with the increase in tangential contact force.

Key words: gas turbine, dovetail, friction coefficient, static strength, finite element analysis
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Fig. 1 Geometric model and dimensions of the

specimen for dovetail root and groove
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Fig. 2 Finite element model of dovetail

root and groove
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Tab. 1 Material mechanical performance parameters

of dovetail root and groove

ok B /kgom ™3 BRI/ GPa HEL/N =4
17- 4PH 7 780 196 0.272
26Ci2Ni4MoV 7 750 204 0.250
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Fig. 4 Test devices of the specimen for dovetail

root and groove
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Tab.2 Comparison between numerical calculation

and experimental results

W LR/ MPa TR/ MPa AAXT R 2/ %
1 123.4 127.5 3.3
2 376. 1 360.0 -4.2
3 115.4 112.4 -2.5
4 307.3 301.0 -2.1
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friction coefficient
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Fig. 6 Variations of peak equivalent stress with

friction coefficient
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