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Assembly angle optimization of curvic couplings considering contact
status and mechanical characteristics
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Abstract: In order to investigate the influence of machining deviation of curvic couplings on the
contact status and mechanical characteristics and to optimize the assembly angle of curvic couplings
connection, the force model of curvic couplings structure was analyzed, the effect of surface deviation on
contact pressure was investigated, and the tangential stiffness model of curvic couplings connection was
established. Theoretical and experimental studies showed that the tooth surface deviation led to
inconsistency of curvic couplings contact status and mechanical characteristics. The optimized assembly
angle can improve the tangential stiffness and optimize the mechanical characteristics of the assembly
during the initial tangential stiffness phase and the stiffness loss phase. This could provide a basis for the
study of the assembly characteristics and optimization of the assembly process of the curvic couplings

connection structure, which is of great significance to improve the assembly quality of the aero-engine
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Fig. 1 Schematic diagram of curvic couplings
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Fig. 6 Diagram of tooth contact position
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Table 1 Initial assembly clearance of curvic couplings

connection structure mm
% A1 =0° Ay =18° %= A1 =0° Ay =18°

1 0.145 0.300 21 0.190 0.086
2 0.089 0.096 22 0.329 0.236
3 0.233 0.206 23 0.224 0.237
4 0.125 0.134 24 0.203 0.121
5 0.329 0.236 25 0.089 0.096
6 0.125 0.131 26 0.116 0.175
7 0.203 0.121 27 0.125 0.134
8 0.109 0.124 28 0.202 0.215
9 0.116 0.175 29 0.125 0.131
10 0.187 0.000 30 0.205 0.226
11 0.202 0.215 31 0.109 0.124
12 0.000 0.149 32 0.158 0.121
13 0.205 0.226 33 0.187 0.000
14 0.263 0.360 34 0.173 0.210
15 0.158 0.121 35 0.000 0.149
16 0.258 0.114 36 0.216 0.208
17 0.173 0.210 37 0.263 0.360
18 0.145 0.300 38 0.190 0.086
19 0.216 0.208 39 0.258 0.114
20 0.233 0.206 40 0.224 0.237

40

35

el 30

& 25

= 20

el

& 15

10

5

0 36 72 108 144 180 216 252 288 324
HREIC R
P8 ANIRIZETC 22 1 I il A T X it
Fig. 8 Number of tooth contact surfaces for different assembly

and mounting angles
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Fig. 9 Circumferential distribution of positive pressure on

the contact tooth surface
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Fig. 17 Pitch deviation of curvic couplings test pieces
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