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Abstract: In order to optimize curvic couplings assembly process, the influence of machining
deviation of curvic couplings tooth surface on fitting state was theoretically studied. Based on the curvic
coupling machining theory, the effect of key machining parameters on surface deviation was investigated.
An assembly initial tooth surface clearance model of the curvic couplings was built. The effect of surface
deviation on assembly initial tooth surface clearance of the curvic couplings was analyzed. According to
theoretical and experimental study, tooth surface deviation directly caused the assembly initial tooth

surface clearance. By optimizing the installation phase, the mean and variance of assembly initial tooth
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surface clearance can be reduced by 18%, and the variance can be reduced by 25%. The work provides a

foundation for the principle of the assembly accuracy formation and parameter optimization of curvic

couplings, contributing to assembly quality improvement of aero-engine rotors connected by curvic

couplings.

Keywords: curvic coupling; assembly process; surface deviation; surface clearance;

fitting status
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Fig. 1 Schematic diagram of curvic coupling grinding

VS HIRD 8 W e B b0 b 0,, S N IV R S
521 I i A7 58 ) v O L, S ) D~ A A gy o
ARG P 2 3 N7 D A 04T T S ) 9T £k B Po P
TEAERR R 05-X, Y, Z, T B 8 R IAAh
Tow +htan 0
r, = 0 (D
h

Ry s i 5E B ) 109 280, 75 Po s Ak BUE
K s TE Py AL B R —hy LR 7 [ K S 147 1)
VR T MR AR g o BT S 0 447 T R 1] 2 o
Wb 5E P M) 7] 22 B Po P SR 8 Tie e Tl £ 5 18 9 i 147
AR AR SZ 4 158 94 Ja i A M1 447 TR

TEAHERR 2 02-X, Y22, 0, B0 e ok 147 THT 5 1) 7 2
B P Py A [ 9IS 147 B 78 5 2 14 B AT 58 3 22 ] A s
ARSI

cos 6, -—-sinf, O

M,=| sind, cosb, O (2)
0 0 1
Ao, BUEIE A [6,,6,]1 U [-6,,—6,]1, Hi /&
) Sz+r§W—r2
| = arccos 35 o
) Sz+r§W—R2
h = arccosw

2 RN 43 550 iy 159 50 S D7 45 ) 114 b > 42 1 A 2
oo MRIEIE 2 PR R AR AR R 0,-X, Y22, T A

---------- S
—————————— SR

P2 IR A DT

Fig.2 Formation principle of curvic coupling error

20220365-3



IR DA

%39 %

PR 2R O0-X, Y\ Z WA OG89 sy 1A 47 T 7 A
HFRRO-X Y, Z TR IB TR
cos O, (ryy +htan 6) — S
r = sin 6, (ry, +htan 6) 4
h

R AR A 6 R0 (B0 0 1A T A P ARG O G R
A [ s tA7 1) 1A TR 5 R A
cos (O, +¢) (ry, +htan 8) —S cos ¢
sin (0, +¢) (rg, +htan 8) —S sin ¢
h

ri=Mr| =

(5
g =c-360°Z, b cefl,2,---,Z) N IE AL,
M 58 T A AL R 25 Z, Bl A bR AR 4G i e 6 2
cos¢p —sing O
M, =| sing <cos¢ O (6)
0 0 1

1.2 ZEERENEEARE
7 (B 5 i 147 B I ok i v, [l % 5 0 43 B
KA IR, BAEE E A rh T e A AR ol . I
HIIN T A 1 [l 5% 65 (ol o BE 4 X Ag, [RA
3 (5) A5 I s 147 i #6145 10 22 1k 5
cos (0, +¢") (ry +htan 6) —S cos ¢
ri=| sin (0, +¢") (ry,+htan ) —Ssin ¢
h
¥P)
A ¢ €[c-360°/Z—Ag,c-360°/Z + Ap], 7T % A
VTR R AN, B O, 7 A 1 TR s A
Tl 2 W 3 s o 3 v, TR S s 1 447 T ) 1)
fr B AmES i AP, ik h
AP <t (R+71)@/360° (8

3 [ A D TR P i 22 A

Fig. 3 Surface position deviation of the curvic coupling
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