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Vibration Characteristics for the Rocker Arm of Shearer with
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Abstract; Experimental research was carried out to study the meshing frequency coupling laws of
gear system and vibration characteristics of the rocker arm shell under the gear meshing excitation.
According to the gear parameters, the meshing frequency of the system was calculated and the
harmonic frequency components were obtained. Based on the finite element model and
experimental modal analysis, the inherent characteristics of the rocker arm shell was obtained.
Through the rocker arm dynamic characteristics experiment, the vibration accelerations were
obtained. Time domain and frequency domain analysis were carried out to get the transmission
system frequency coupling rules. Results show that the impact of starting is about 2 times of that
of heavy load. The vibration peak occurs on the planetary transmission in steady operation. The
main vibration modes of rocker arm are the third and the fifth stages. The joint of planetary and
idler has the strongest coupling frequency and the main form of coupling is the combination of
characteristic frequencies. Frequency coupling is one of the main reasons that lead to resonance of
rocker arm.
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Fig. 1 Schematic diagram of transmission system
of shearer rocker arm
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Fig. 2 Acceleration response
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Fig. 3 Comparison of the vibration of X direction of the
planetary and spur gear

P E/ (mm - s7)
(=]

I
W
(=]

PRSI A7 7 TR i o P R
AN, PR sh B RN R Shom ZU AL B A i, o
225K PR 8l B A R0 M K A AL 28 1 4R Bl AR A
HRAE ISO #EI, LAk 21 1 B 49 J5 (i oF A 5 B ¢ 4i
SELEE. 231 545 2 R LR IR 2h B N
7.53 mm/s. MR 5 AH AR E H 2 BE R IR B R
B (& AR, BINIRE BARF , Pk sh 5
JEE A T4 ] 13 LA
3.4 HRENANEE S ST

X J7 i (3 B ML) 78 0 ~2 000 Hz [l
ARG AN & 4 s, 1T LLE Y SR8 T LLER
3555 BRI (R AR RN A T R Sk 1) Xl O )
il FHLTEMARHT Z Bl TR ) RS BR B0,

AR AT, O I A 3 B PR AL R
AT Sk 1) X Rl iE 1 A 58 5 B e LGSR Z
Bl P ™ DA B R e LA i L T A
o ekt 2 fiff EL A 2 B TR 2 () R 7 A S iR
sl , TR AT 2 X R shim k. B HAb X, Y
] A K 2l o St 3w 12 526 3 5 4 B i TR 4R
S5 1A 5. LA G KI5
e RGRHIES %) 4k 8 DTk B R, 1V R Bl i
RTINS FE o 7 4% 353 Hz , 76 B 15 2 ZREATI 3T .
TR T RIMER R, S m il (R e S5 E A
B ) R B Bk K, AT R AR Bl A A ek
990 Hz, 555 5 Br B A 454 976 Hz #ik. ik
MESAEAT R 660 Hz BT 304 A W iy
X RRIIATARAE | 2 B rpC UG A0 HAE 72 RSP A (15
BWE A AW IR IR 2.



18 KORE. WM T REAEA R 111
) i) ©
A 8 °
= |
g 6 4 -
ﬁ 4 r 4 +
g 27 2t | 2T |

0 04 08 12 16 20 0 04
P x107°/Hz

P x107/Hz

12 16 20 0 04 08 12 16 20
Pi% x 10°/Hz

B4 i EsmiL
Fig. 4 Acceleration spectrum

(a)—1TRZ; (b)—HWH; (o) —Brksl

R SR A B O B A% 3 R e AR S R
R 1 15 Pl v e R A i g 4 v %) 4 B, A5 20
HE AT, Al 5 s,

AR AR FHAE PR R TR) B A7 B FE A7 AR 22
5 AT RGN IR ARG IR SR A R
(DL 5a) . SRATEEHE G AR A T B B 7= A= &
Fe 2RI AT, 75 T W R AR I iR 5 e o
P A F B R (WK 5b,5¢). A
WRARAEAE Y X A HA A5 o B0 5 50 K
IR A 2 SR G RRR 2R 8 4
(I s i@ ~ ©) , LI a5 R 5 3CHk [ 8 1 #in

ESiha ERAE S AN % i RE L TR
B ATRICEAE 1 UM 2 90) Wi G MR £, F £,
HH B e, DR T A AR 15 WA A0 TR
BOR. ARG LR B R M) T e AR R
R PR A — WA T A A 0 e RO . fHMAAR S
S50 BT 8 A IRARAT 5 RS AR, 71X
5 BrdtRpReh LU S 2 Bl 525 Hz 2T 1 %)
PRI 3 A, Hk 4 DIHRIIREAZEG IR, X Ul
W ke A, HAL IR A K AR AEAE 2 M5 R
AL AR R —WE R i AL

1.5
ke futfa Yt S ’ %?%
g10f ~ Ve e 6
£
= 4
0.5
il 2t ‘}D
k=] !| ‘

ol K 0 LI,

200 300 400 500 500 650 750 850 950 1050 11 12 13 14 15 16 17 18
o 'S 2% T wenr 20 T
“v | m!
* g L / 6 ,3//4f;2 2 \
g I fotfo
g 5t fzz_fml_./x; (b)
= g-fmﬁfmz /
w5l
= 1 |
R 0 u.LL.lJ Ll )i 11d J L 0

200 250 300 350 400 450 600 700 800 900 1000 150 1.55 1.60 1.65 1.70 1.75 1.80 1.85

1.4 2.5
g 2f, 3fptfa Jut2fu 3fotfa 2
a2 2 6 1 T Sy, 20f T p e

. -

L 1.5+ 2f 4
4 f,l/fl ©)
o —2f | 1.0f
27 \
05} |

0 0
200 300 400 500 600 600 800
R /Hz

1000 1200 1400
$i % /Hz

0
150 1.55 1.60 1.65 1.70 1.75 1.80 1.85
IR/ Hz

D 3t 2fuss ) 3fm1+(3§m;_; ®fml+f12+ 2~ @f;u"’f;z"’fmz"'f;x; ®fml+/;2+fm2+2.f;x; ©fml+/;2+fm2+4fn;

@ s ® A+ 2053 D furtfurfus

Sfml_2/3fm2

E5 fniEELE
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