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General transition arcs redesign and multivariable optimization

of tenon-mortise joints

LEI Chi, WEN Wei-dong, CUI Hai-tao

(Jiangsu Province Key Laboratory of Aerospace Power System,
College of Energy and Power Engineering,
Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

Abstract: In order to obtain a better structure type and reduce stress concentration to a-
chieve better fatigue strength, the dual arcs transition on tenon-mortise joints was examined
to find out its influence on stress distribution. Geometric restrictions on dual arcs transition
were derived to support design optimization and modifications. Dual arcs transition were em-
ployed on two-teeth tenon-mortise joints of turbine disk and the stress assessment on the
structure was performed. The dual arcs transition was proved effective in reducing stress
concentration and improving structure strength. Multivariable optimization is carried out
based on Isight platform using non-linear quadratic programming language (NLQPL) meth-
od. Better structural parameters are achieved to reduce stress concentration, and the maxi-

mum stress decreases by 19. 98%.

Key words: transition arc; tenon; mortise; multivariable optimization; turbine disk
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Fig. 1 Geometric model of single arc transition
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Fig. 2 Geometric model of dual arc transition
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Fig. 3 Sketch of single and dual arc transition

on tenon-mortise joints
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Fig. 4 Detailed sketch of dual arc transition on

tenon-mortise joints
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Fig.5 Comparison between single and dual arc

transition on tenon-mortise joints

3 HEEEEHTERIKEHE
B om BT
AR TRA R ITorHr #/F ANSYS Sk
T AR e tE o . B3 T S e i A
20900 r/min, B 23K (it /B8 0 J1 13 152N,
PR BT A BE S K403 58 8% B FH R R

GH4169,650 CHI BB MEINZE 1 R,

£ 1 K403 70 GH4169 # 1B 1£
Table 1 Material properties of K403 and GH4169
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K403 8100 180 0. 34 975 13.0

GH4169 8240 146 0.33 1130 15.1
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Table 2 List of geometric parameters of single and dual

arc transition on tenon-mortise joints
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Fig. 6 Equivalent stress contour of tenon-mortis joint

which applied single arc transition
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Fig. 7 Equivalent stress contour of tenon-mortis joint

which applied dual arc transition
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Table 3 Maximum equivalent stress assessment of

particular locations on single and dual arc transition
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Fig. 8 Diagrammatic sketch of angle parameters
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