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Abstract

In this paper, the dynamics model of a single-row 2K-H planetary gear reducer is established, and
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its vibration differential equations are derived. Using the parameters of an experimental gearbox
as simulation parameters, a simulation study was conducted on the influence law of support stiff-
ness on the equal load characteristics of the planetary gear transmission system. It is found that
the use of a smaller support stiffness of the sun wheel bearing can optimize the equal load charac-
teristics of the internal meshing pair of the system, and a smaller support stiffness means that the
center member has a certain floating effect, which can optimize the equal load characteristics.
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Figure 1. Sketch of the transmission of planetary gear system
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Figure 2. Dynamics model of planetary gearing system
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Table 1. Main parameters of the system
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system parameters system parameter values
RATHKW) 5.5
fiin N1 3 (r/miin) 1500
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Table 2. Main error parameters of the system

*2. RGNEERESH

IR FIBEEN D22 F (un) e ) 86235 (um)

radial runout tolerance of o .
coaxiality error  gearing error

gear ring F,
s2 4 3 2.8
p2 2.8 2.8 2.6
c2 6 3 /
2 4 6 2.8

. . 27:(1'—1)
e, (1) = ey, , sin(ot + By, )+ F,, sin| @,,.t + B,, _T +F,, sm(a)poH/?pQ, +a)

. 27:(1'—1) .
+A4,sin| —w,t+y, +a— +Ap2l. sm(ypzl. +a) O
1
e, (t)=e¢ sm(a)t+ﬁ,2,) i sm( Ot + B, +a)
-F sm{a) 2ot + B, — M a}+ A, sin(}/pzl. —a)
KA, bR s2pi: AT EHEEE | MAMA EEMT P2pi: ATEARE i BENNRE] B, BEATEHE

E%&Fﬁ%%ﬂi%?%@wﬁﬁ%ﬁ‘]%JH‘EH; ﬂ,.z, ITRAREE | BN AR R b EME R E AR IIVIAEGL: B, -
T EAER R R R Z R MAIARNL: B, ATEHA KRR CIRZEZIIVIFGL; B, TR i #%
1T BRI DR ZE B WIVIFLL; y,, o ATEHFRIEESN MGG R Z M RAAL 2 p,, o AT EHEFEBOK R %
PORZEMBRAANLZE; y,,, TEHFFBE i MTEEZIGRZEBRAALZE.
DT B AL RO AR R S, A BEARFRB[E AT AR b, @ AT R — RSB LR R
HULE, v n, RN KIHERAES AP R ERIRE R . hIRAiRE, WA RIS & 28 ESE I A0 v] i~ Ui e
Xpq =~ sin(p, —a)+1,, cos(p, —a) )

R, g H i MTERHXT &, MNVIRAE, o =2n(i-1)/4.
SRS (i =1,2,3,4) MTERZ KRN D, ., » SFEMEREN €, WEREH i MT

s2p2i

BRI A b, 5, RETEREN €, o0 HELF, 15 F, o A FR KSR Y 5 558 1 AT
BRI A,
oo = Kyapoif (X2 i + X2 = €220 Dy ) 3)
oyt = Kyapoif (X201 = €apninBrapar) )
R,y Pk, A BT BRI P H e 15 58 ¢ AT S0 2 IR MG 2 U 5 2R A P 5
Bh g 1 Fy e 5P BRSO 5 555 1 /MT R 46 2 I (e A LB /1, )

Frapia = Copai (Feapai + Fooa =€ ) (5)
Frapaia = Crapa (?'C,-zpz,- - éerZi) (6)

R, ey, M,y 5P BIFERABE R e 555 1 MT R 62 191 ILB R 3L

DOI: 10.12677/met.2022.113023 198 HUbE LRE 55 A


https://doi.org/10.12677/met.2022.113023

T8 &%

S HA% W H 5 R, W S RIS s oy T R

mh eqxh + cth cqxth + kth eqthZ = F'h

mAZ eq‘x52 ch32 eq‘thZ +Z s2p2i kth eq‘thZ +Z s2p2i =0
i=l1 i=1

msz';ﬁc%f2 Z 2pzlsm( —a)+k2.&, - z i SiN(@ —a) =0

Y277Y2 +CZ 772v2 +z s2p2i COS((D )+k2 77?2 +z s2p2i cos(wi _a) = 0

d d _
mpl eq p21 F‘r2p21 +I;’r2p21 Fr2p2i +E’2p2i - 0
c eq c Z s2p2i Z r2p2i +cLl .eq cl Z s2p2i Z )2p21 (l .eq L] = O
ml,eqxl _ccl,eqxcl _kcl,eq'xl = _F;
m
ch,eq
ch COS (04
_ [h _ IA‘Z
mh,eq 2 msZ,eq 2
bs2 rbAZ
_ ]h m _ Ipi
l,eq 2 pheq 2
bc bp
k ksz k kcl
hs2,eq 2 cleq 2
rsz rbc
c _ Shs2 e, =Cd
hs2.eq — 2 cleg — 2 (7)
bs2 be
T, T
F =2 F = il
%s rbc
i=1,2,3

Krre [ HatBis; me IRREHISEPRBUR: m, . HESE; 7,7 WA Wl FL R BeE
PSS R RS AR Y im)um'ﬁitﬁﬁﬂz@ i it AT AR AR NI s Ky ok ®
Ky~ Koo TERHNME A LR L G BN s k2., k2, KPHECHIZE KBRS 2B ib iMKF I ). B BT
[ SEARNIEZ ;s 2,,c2, + FREEHIAERBHAE 2 A AT T [ . BT REG ¢fy.c, 0 BIAIG 5K
BR#E 2 8] % Hh i '31?55&7.@9(]5&)@%?& ChoregsCateg ™ Crsa > Co TEAHRIMG EAF F 2k ) 500 JE %K

PR K93 50025 2R BRAS NS s HARSCPENIRE by WANEIATUIRIRR by bypir TR ZIRIE E,n
TRARFENGE A P 0IRZENRE E X RGBSR
2. BHHTENAIEEENT RS 5
PRHRIE N RGN

BHHSHON: ng=1500 t/min, k=3 x 10°N/m, k= 0.05, by, =1x10"m, b, =3x10"m, b,
=1x10°%m, E,=22x10°m, 4,=24x10°m, 4,=2x10"m, 4,=2x10"m, E,=25x10"m,
E.=29%x10%m, E,=3x10"*m.

BHHSHON: ng=1500 t/min, k=3 x 10’ N/m, k= 0.05, by, =1x10"m, b, =3 x10°m, b,
=1x10°m, E,=22x10"m, 4,=24%x10"m, 4,=2x10"m, 4,=2x10"m, E=25x10"m,
E.=29%x10%m, E,=3x10"*m.

DOI: 10.12677/met.2022.113023 199 HUbE LRE 55 A


https://doi.org/10.12677/met.2022.113023

T8 %

2 ; , .
————— S £ S — T A SRR
18f | Sl £ 35 B AT AR
£ SS =BT R AR
16 /\ e AN AT AR AR
& : N / \‘,\
W | A |
# 12 v/ A\ f \\‘
" Syt Nl h\ i
1 2 !
08 H
osl o VIV
0-480 100 120 1)1-0 1 60 1 éO 200

i 17l (s)

Figure 3. Riation of the mean load coefficient when the bear-
ing support stiffness is 3 x 10° N/m
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Figure 4. Bearing support stiffness of 3 x 10° N/m external
meshing vice dynamic load variation
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Figure 5. Variation of dynamic load on the internal meshing
pair when the bearing support stiffness is 3 x 10° N/m
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Figure 6. Variation of the mean load coefficient when the

I ()

bearing support stiffness is 3 x 10’ N/m
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Figure 7. Variation of dynamic load on the outer meshing
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pair when the bearing support stiffness is 3 x 10’ N/m
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Figure 8. Variation of dynamic load on the internal meshing
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pair when the bearing support stiffness is 3 x 10’ N/m
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Figure 9. Variation of the average load factor when the bear-
ing support stiffness is 3 x 10° N/m
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Figure 10. Variation of dynamic load of outer meshing vice
when bearing support stiffness is 3 x 10° N/m
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Figure 11. Variation of dynamic load on the internal mesh-
ing pair when the bearing support stiffness is 3 x 10° N/m
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