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Abstract: Based on the nonlinear bending-torsional coupling vibration
mode of a NGW Planetary Gear Train, the meshing impact perform-
ance of the planetary gaear train is studied by using Runge-Kutta di-
rect numerical integration method and some influence rules were got-
ten on the parameters such as composite meshing error and Power.
The study results reveal that there are two error thresholds, one is
small and another is big. The impact phenomenon will not appear if
the composite meshing error value is smaller than the small error
threshold. The unilateral impact phenomenon will appear if error val-
ue is bigger than the small error threshold but smaller than the big
one. The bilateral impact phenomenon will appear if error value is
bigger than the big error threshold. A small Power can more easily
lead to unilateral impact phenomenon. Research results of this paper
can provide some theoretical support to design a lower vibration

noise, better running quality food machinery reducer.
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Figure 1  Nonlinear bending-torsional coupling dynamical
model of a planetary gear train
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Figure 2 Dynamic load when error equal to 5X10 ° m

BRI R B R
= [y IET
3 B 7 20 £
ﬁq,ﬂz‘S’ |
=720 ‘
2=
=|Ex T
7100
Q@é 050
)

0 ‘“‘ “"“‘ "“ ) YN ) R )
200 250 300 350 400 450 500
TG 2t 29 I (8]

Nondimensional time
B3 RAZ8XI10 ° m if A 558 3 &K AT

Figure 3 Dynamic load when error equal to 8 X107° m



E2EFE LM

PRI AT BRI AL S R G MG A il Fi iz 3 B

—
T

(iR
i & Rl S A
%E R = i 1
<1:[~c52
=2 x 21
QQI.C‘
*
Z

0 A IRVA TV AN AR W T N
200 250 300 350 400 450 500

Jo i A ]
Nondimensional time

B4 #ER1.2X10 " m ot &% 3H45% 8 3 H A

Dynamic load when error equal to 1. 2X 10" * m

‘Hn| Bl Zo|

“::;:‘:gg
s
e

(x 10°N)
S = N W R W

2% B WAl sh B
Dynamic load of the system/

200 250 300 350 400 450 500
JC 5 29 B[]
Nondimensional time

B5 #ZB1.5X10" m b &% 5% 8 3 &K
Figure 5

Dynamic load when error equal to 1.5X10"* m

— S — BRI RS R B B

2 Sy B G RS By
2 | BN GED R
=
B2z 41 ‘ |
z:t
=5 %
= g — 0r
i Ll

5 4 I I I I I ]

200 250 300 350 400 450 500

TGtk 441 1]

Nondimensional time
B 6 EL£I2X10 " m B &% %% a3 RT

Figure 6 Dynamic load when error equal to 2X10™* m

A AE K L 0B B e e A TR B — AR I 5 R i 2
K#E1.5x10" maq,,%zﬁﬂsﬁ TR F W 1Y B 3R T
A FUE B T SRS I A B I g o R R
BB EFHS— S — TS S A —Ew
Wi G B 4. B 6 R R %iﬂﬁkiﬂiﬂ 2Xx107"
B PR WGSBS W L BT AT ) i"m']
4 < R ety A — A TR
3 e kb A il R L

[ 7 K BH 46 %5 3 n, = 500 r/min, 2 5545 5% 25 BB 1 X

07" m, MEFLIE P=50 kW B, R G4 He Wi & &l 149 2

fif WL 7, 255 T % P=15 kW B, 3R 504 B Wi & @l (1 30 2
LI 8, AL P=10 kW I . R G & M w4 Bl 3h 8
i WL 9,

H D 7~ 9 ] 0 A AT TR R N B A%
L ERAE 5 F BUT BT S0 Wl A s ph Tl B 0 R AR i B

1400

1 000 |,

system/N

600

2% B WG A I Bl 2 A
Dynamic load of the

2007,

i Y\ ) i) i ¥ Y, ¥,
400 420 440 460 480 500
T ik AR [a]
Nondimensional time

B 7 P=50 kW B % % & 5% % 4 8l 50 &4
Figure 7 Dynamic load when Power equal to 50 kW

5 B A ) B A

Dynamic load of the

480 500
TG Ak 2R [

Nondimensional time
B8 P=15kW it & % & 3% %4 3 3h &K 47

Figure 8 Dynamic load when Power equal to 15 kW

Dynamic load of the

A I 3 1) B B A

‘: |
250 300 350 400 450 500
TG 5 29 I [

Nondimensional time
B9 P=10kW i} & 4% & % ¥4 ) 3 & 47
Figure 9 Dynamic load when Power equal to 10 kW

&3 T AR /)N BT
4 g

(1) A7 BG40 W 25 77 4 — A BRI R 2 i — A
BONPRZERE, MR 2N TR/ IR Z REN, RE&
BRI EA S B s B4, BB Ak T OE B AR A YR
2 KT/ )R 22 B T /N F 558K 1 5% 22 BB I R G
SRRl S B R bR IR 2 R TR AR R 2 |
A, REGEF LU de Rl & BB B a4,

(2) FEAR 25 RT3/ BB T /N T 88 K (B 9 3 Bl P 3
RKAEGHIRZE SRR 0 wpili 7 0 /8 B i — 25 s
R R R BRI — PR AR 2 K AR RAE 1Y
Y E N LR ARG IR 2, &5 80O o 7 i E— 25 e .

(3) XA /NI AL 36 T 2R 2% o 3 84T 12 14 0 ik o 8 o
BUARUIES Tl VE 31 b 2 O TN ER (ST By B8 0 N B 7 RULES B2/ 8
B EA TS Z .

il B G MR B i A Y R T

(F#% 130 ®)
97



a3 54

2016 % 4 4

B 10 OnTech wouk g Jm ik 6, 3%
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