F 44 K F 12 T RRFFR Vol. 44 No. 12
2021 4 12 A Journal of Chongqing University Dec. 2021

doi:10.11835/j.issn.1000-582X.2020.026

1k B 45 4 0 e Pk e B 4K
B £ HF VX e 53 By

i R =R 7 T S R -
(1. Tk K5 bl TARFRE,HE 710072;2.F BAL H & 30 H WA AT, 3 & #a 412002)

WMEMALLNEAR S THEADZAHEPDEAFTRETEZHLR, EREAGAEE
AR LR ERASEARA R I EFEAVGFHENTBANRTESEA, SEEX2E AR
By MBFEEEEZREZFAMNAZAAH B I RAT AL A LKRRE ERT 2 4B A ER
HHANWES, AIBEEALTEALEHNARTLER , SRS HTERASTANEHNF LS FRE
F BT ERDRGDNFEA KB T EAAREINARNASBAENTARAAH B RAAFIR
AHHMEF, PWMARNRELAAFTBAOERLRZ . AANHBEAUPPHIRRAUBRRAZTEASRASL
MAERMK, FRFHENFBAEHOHBEARRTALEAD PR ZE2ANEXBADEZIESD
WK, BHHASBEENEZLSN TSGR ZERFFAA L& THATEENRER I K, RAGHH
AHBEMALLAALT,HHLRHEK,

KERE AT BEAERFEREHRLE;HE;HR

FESES : THI32.41 XEtRERD A XEHS :1000-582X(2021)12-001-14

Analysis and comparison of the flexible and load sharing and
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Abstract: With the development of industry, higher requirements for the load sharing and dynamic load
factor of planetary transmission system have been put forward. On the basis of traditional ring gear
structure, thin-walled ring gear, new material ring gear and elastic support ring gear have been designed
and applied. However, the structural characteristics and flexibility differences of each ring and their
influence on the system load sharing and dynamic load factor have been rarely reported in the literature,
resulting in the blind spot in the design and selection of the system components. In this paper, by
establishing the finite element models of each ring structure, the structural characteristics and flexibility

differences of each ring were compared and analyzed. Combined with the dynamic model of planetary
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transmission system., the differences of the system’s load sharing and dynamic load factor under different
structures were obtained when the system errors were considered. The analysis shows that the flexibility of
the traditional ring gear is the worst, and the system’s load sharing and dynamic load factor are obviously
larger than those of the flexible ring gear. The thin-walled flexible ring gear has the best load-sharing effect
and the fluctuation is smooth, but the dynamic load factor fluctuation of each branch of the system
increases. Due to the structural characteristics of the elastic-pin ring gear, the comprehensive time-varying
meshing stiffness fluctuates violently, and the stiffness increases obviously when it is at the pin
position. Although the load sharing of the system is reduced, it is chaotic and the dynamic load factor of the
system is obviously enhanced.

Keywords: type of ring gear; flexible; planetary transmission system; load sharing; dynamic load factor

11 AL B R G0 A S5 K B AR D) AR R ERBE 1w BT i R 30 09 8 g 5 LK A% B P RS A A AR i
A+ Z & . NN ST B AL 3h R G R B 2 0F 22—, LS A W6 & e Mk B W % 3 Ry
AR FAERE 73 B N 14 P RS i Sl LB 41 HR AR L ) DB AR | A R A L 0 TR Bl s R RE R R AT R I fe 1L
R EA T EER LR X

PG 3 T RS2 B O T AR R T L I R0 3 B X R e B A AR I S M R AN A 2 ALY BT B A R
PR BT ) 52 P e A 2 0 8 2 T % 2 40 RCSE N2 50 . Hidaka 5557 X 4% 45 14 4 14 81 45 A 0647 T I A B BF
FE A3 T RSB JE X ALY R RN A 3 4 R R . SRR, R R BN N A R 2 il AR TP
AT Bl AR A S8, PN A R L A R R D 3 DA AT i 1A R A A L X D A8 0 H A E A R AN
3% . Kahraman 55 36 A RO L 747 R4S AR B0 v A 0L L LA A7 1 8 1A 147 1l 1) 2 2 08 47 48 10 )
FUEAT 73 A5 BYSZ . Ah  Kahraman &0 FHIZE LY 05 1, 3E— 2B BT 5T 1 4% 58 9 17 B8 B4 52 88 X 38 4 sl 25 4
P 52 080 L BIF 5 3 I /0 PN 1A T ) P2 J3E A B e o A7 1 ) 3 2 3 R 22 o Y AN P ) e AR . SR T AR
GE N 1A P 45 ) 8 G TR O S BRI B2 o 0 4 A AT 52 Wiy 4% 8l R e ) X M s 3P B8 . O AR O A R 19 &
Gl S VERE 7 F TR AL L N1 PR 25 A R A DA J5 A5 T AT DL AR A 2l & 48 9k 3l AN 25 3800 2 1k 9 4
BRI« R EE S A LA BB A T IR R L AR A P 5 A 4

SR RIS T 15 Gt A 147 Pl 235 4y 55 SR 4 DR A7 Pl 45 g 100 45 M0 R 5 3 P 2 S R R % 48 4% 280 M0 80 280 ) 32 T
FeAA SCHRARTE . 2B M HEAT VR AN 70 A7« LA D 3R e A% sk 1 4 e ok 4R (A6 5 Bl
1 RNEBEBEREESH

X E UL 3 i P R VA (A e P AT R R S R O T B B A AT LD R RS L A3 BT LA T R A5
AT P 45 K0 1) R P LA R S A7 BRA B0 R G s A Pk B2 e L D B AT R AL B R A BT B S,

N HER X FC AT 3 R AE R AR A SE R SR T S8 e M RIS I B MR VR R B R SRR R T A
HATFI A 56 2 B 9 14 el , 28000 5% 1.

®1 HEEBISH

Table 1 Parameters of ring gear
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mm * kg (kg-m*) mm mm
1858 N B 3.8 22.5 0.151 6 31.25 2.960 6 88 24
HERE Py 14 1 3.8 22.5 0.151 6 34.38 3.256 7 88 24

PR B P9 U T 3.8 22.5 0.151 6 29.68 2.812 6 88 24
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Fig. 1 Finite element model of traditional ring Fig. 2 Loaded transmission errors of traditional ring

1.2 HEZMEREE

THRE 22 1 D 147 P 3 o 1 AR B R AR TR Al 45 AT R AR ey 38 A0/ R By % A5 A8 SR R g 1 E EL
FE A A0 254K 3 T BB 0 R AL T e R T TR S T N T B A A PR T B O IR [ 81 B 0T T AR 4 1A A
AL WL 3, Bl A RHE M GRUEERL R 206 000 MPa, JARA L 0.3, % 5 7.85 g/cm®) R #1380 H 43 Hr 28 31 %
P O ik T % A R R 0 HL R R B v SR B KA S i SR B R A% Bl iR 22 i 2k

e 4 iR,

(a) BG4 FROTHERY (b) 214 BRTEE

B3 HEXUENEEARRTER

Fig. 3 Finite element model of thin-walled ring

0485

N
'S
0
=]

AR LR 2 mm

0.475 1 1 1 1 1 )
0.0 0.5 1.0 1.5 2.0 25 3.0

JA
B4 FELHREME

Fig. 4 Loaded transmission errors of thin-walled ring
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Fig. 6 Displacement of ring gear deformation along the meshing line (including force decomposition)
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Fig. 8 Deformation comparison and comprehensive meshing stiffness
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Fig. 9 Schematic diagram of planetary gear transmission
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Fig. 13 Schematic diagram of eccentric error and installation error of planetwheel
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Table 3 Error setting
TR PR iR 22/ pm LRARZE/pm
1 15 11
2 36 32
3 17 13
4 38 34
5 19 15
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Fig. 14 Comparison of load sharing coefficient
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Fig. 15 Comparison of dynamic load factorcoefficients
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