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Robust design method of rabbet joint structure

in high speed assemble rotor
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Abstract; A kind of assembly rotor connected by rabbet joint structure was introduced.
Based on analyzing the stiffness loss model of rabbet joint structure, the effect of joint struc-
ture on the overall stiffness of the rotor was obtained. And then through the nonlinear finite
element contact analysis, the rigidity robust design method was obtained. Results show
that, by means of increasing the local stiffness of rabbet, avoid bending strain energy con-
centrated in the joint structure, and ensure 20% margin of the critical speed of bending from
the working speed, the rigidity robust can be enhanced; by means of designing the rabbet
with interference fit, improve the axial compression force and optimize the local structure of

the rabbet, the contact state robust can be enhanced.

Key words: high rotation speed rotor; rabbet joint structure; stiffness loss;

contact state; robust design
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Fig. 1 Rabbet joint structure of high rotation speed rotor
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Fig. 2 Mechanical model of rabbet joint structure
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Fig. 3 Mechanical analysis of rabbet connection

interface under axial preload

2.1.2 FOEE

% 1 A I 12 5 i AT RE A AR AR AN B R 11
D0 » S B3 11 FCAR 1 8 0 J] 1) A X437 B A8 A
SRR TC I PN A0 1k 11 0 B RE T A o (8 1k 1 R
LERIREAS FL B HL R A — E AR g . RIETE AN
& B 1k H 2 3 AR AN A 4L BE A i T A AR Ik F &
A AR TE o 1k A A R O IR FE T IE TR ) p A
6] B JJ o+ 52 B8R P & /N A A A8 A+ DT X
T I 45 A T B2 R Al R 257 A R T

A1k G A
T AEEE

e I Mk O RTRRSME

B4 Ok SR A I 32 ) 4
Fig. 4 Mechanical analysis of rabbet connection
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2.1.4  BERMN

7 R T I 0 R T ) A A b
ST I 6 BL Bl AT I A I 9B O 7
AT 5 A5 R AR TG R 1 1 b
A 45 R 5 25 g O % 2 A5

1 B85 55 25 1 25 AL EL 2 70k 25 25 1 A
6. I il ) T 55 ) I S5 8 19 200 0 1
HSI 50 BT 6Ca) s 8 T T AR R 1F 11 4549 % )
5 A T R8T 5% 9 50 % 1 A 5 B 45 A
fg— D002 101 55— D032 0 A 6 () 5 25
3ot I 35 T T B 25 2 0 5 A 6 (o) o I i
PR R MR AR
2.2 EEEMAERE

Fh T Ak 134 45 1 6 FLRER % I ) T

vy s o
{1 |
137
| P
= SRS R o 4 -
| TR
(a) WItAIRZ (b) TARIRZS (c) ¥l & A7 5

6 AR T Ok 1 T A2 SRS

Fig. 6 Mechanical state of rabbet end surface under bending moment



BT

[ % TR 0 T I B R 31 1757

ANBETR AL Ty » LA K 5 fioh S 1T A4 R S 22 L i e A
MIAETE W BE 55 0 . e Ah o v B 1 1k 11 i e 4
TE TAFIRA TS i e 5 1 52 1) 20 AT Al ) J
By il A v 2 PR AR L 3 T A X 42
fik (57 " R Sl g 728 A S DA R AR 1) R 1) ) B
AL 5 DT {6l 5 5 7 A A V- A k5 55— O T » e
BT L AR A A X b 1 il 7 A fi A S
Al 2 5 BT ST 7 AR TS B L 3 I
F18) T 72 B2 A0l o) 90 T 08/ o DA T S5 BB FE S5
ol W R —E R R
TERE A0 BT 1R F NI BE B S T AR R R 2 4L
T Uk P A A7 i ST R A A T A A i
MR 2 AR B L 51 A\ TG St 49 i I 5 Ok R B0 R
AL e ol
p = ko — kD, (D
P ko D75 5 A [ 35 i TET 532 Vi) 1) % 4 45 4 S
B W BE 5 R Sy 45 He) 2 Sl THT g[8 45 I 9 328 45 25 A
W
2.3 EERFEMISBRG
H e U 7 T AR I 3 e L T 4 R A A AR
Ak« 3 2 45 K 2z ol T D6 A7 AE BB B R L 0%
F 2 ALY D B 451 2 0 5 A S Al R A 7 A
b 171 32 ST 2 A 1o g 0 % 3 B 5k B
B 55 B TR B 0 Ak R T 7 A ) B A OG L AR SC
R JHSCHRL 14 T 5302 T AR EE A ) Fy i B & il AT
FE VAL Fo 8RBT LB 51 R R A 20N
Fy = po,A 2
SR o DAy 422 il T PE 452 DK R s 0 O 125 1) R VY ST 5 A
SRy 2 fl TR AE X 1 Bl S
2.4 HFEREMNRRENE
B T A R R A M R AR B T D AR ]
R FE R0 R R A 5 R HE A ) Ry
TR R B IO P 25 3 2 0 4 I R e v A 422
fitobR S AR A 1
WO 38 A A P 48 e A A vh MRS 23 R A R
() RAZ A2 PR e W EE 1 28 Ak 5 i e 1 R G dik
SRR R S AL s AR SRR A MR TAE R R b &
22 fd 1T L g AR B AN B TR 2 IR AR TR
P J5 e e 205 A 0 ol T 25 403 203 B 12 R 1) R A ~F-
B TE VRN . A SO X A4S J5 AT 1k
AR R MR BT AR

3 ERGEMXETNEHENZMHE
R ST M SCHR L - 3 4654 0 £ FE X

NI — & W 55 /E L 3 7 AR i 4 A
THT 22 f DR 25 ) 28 1 S 23 0 — 2 i o 422 45 44 11 M)
JERR T B 7 5O BE AR Ak DTS T 1 B
TVRRE R A ARk o AT K 8 VT AN 3 12 45 4 X
T 12 R 5 0L D B e T 2 R R P
SER R TR T B B
3.1 ARTEBERAR

TE W 5875 7-4% 3 4% Pk I i R 3 18 3 12 45 H
TP P A 2 s W] DA B R — 0 i
BB . SR AR 2% 0 B Ml B R S i TR R L
HORX T4 450 T B R LS MR, R, AR
SCHE ST 1 A BR G TR A 3 2 24 A 2% ik 1o R
(B 25 3 2o T A TR v A5 T 4 R T R R X
S8 11 B P AT S A3 422 45 4 T B 482 2

K I Solid 185 7T ## 57 i o % 7 — 4 5L &
BEA QB 7, 87 2 bk T K 4 kb i 34 B 25
AR BT k2 B, JHL ) 0 5 B2 DX 3R ) L A A b )
A B (1 s M AR i 5 W B A8 R R B AR T B 4%
A N R R B 0~0.9, H R
e T AT 1) SR T 3 20 R Bk b R A it fin 17 Ak
PR B 1] A o ] o) 249 R A A0 R A B Ak e o 7
A 1 A5 o) A0 ] 1) 24 5

o), R0,
GIOESE
¥ 5

=i

i, JAMZyH

B 7 A ROT Y

Fig. 7 Finite element model of high rotation speed rotor
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Table 2 Basic structure parameters of rabbet
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Fig. 13 Stiffness loss of rabbet structure under different

interference fit and axial preload
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