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Load spectrum compilation of rotary cylinder
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Abstract:In order to obtain the fatigue load spectrum of rotary cylinder, the service load of rotary cylinder was ob-
tained using large capacity data recorder (black box). Amplitude threshold method was used to remove abnormal peak
points in the data. Pretreatment was carried out on the measured load to obtain the sample data of the rotary cylinder
pull load after the test of load stability and ergodicity. The rotary cylinder service load sample data was statistically pro-
cessed using the rainflow counting method. Combined with a lot of statistical analysis experience ,the Weibull distribu-
tion of amplitude value and normal distribution of mean value were assumed respectively. The distribution law of its
amplitude value and mean value was studied ,and the independence of amplitude value and mean value was tested by
Chi-square test. And the three-modal normal probability distribution model was proposed for the mean value. The re-
sults show that the amplitude and the mean of rotary cylinder pull load are independent in the condition of 0. 05 test
level. The amplitude accords with the Weibull distribution with a shape parameter of 1. 156 and a scale parameter of

3.345. The proposed three-modal normal probability distribution model reflects the statistical characteristics of the
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mean and realizes the accurate identification of the load information of rotary oil cylinder. In order to keep the working

load characteristics of the rotary cylinder in the whole life cycle,the cumulative frequency of rotary cylinder pull load

sample data was extended to 5x10° cycles according to the proportion of rotary cylinder operating time ,the two-dimen-
P y g prop ry cy p g 5

sional load spectrum with 8x8 levels of rotary cylinder in pull condition was established using two-dimensional proba-

bility distribution function. Based on fatigue cumulative damage theory, two-dimensional load spectrum changed into

one-dimensional load spectrum with 8 levels of the rotary cylinder pull load using the Goodman method , which can pro-

vide the basis of the fatigue life prediction and fatigue life testing.

Key words :roadheader ;rotary cylinder;load spectrum ;rainflow counting method ; three-modal
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Fig. 4 Time history of rotary cylinder pull load( part)

DR ARAR TR G (AT, 62500 0 8 2 A
ToAL TR, SRR AR [0 5% I L 480 Y I [B] P, ol
F 78 1A i AR B T AR Ay 6 T - i 2 e, AR 3P
iR ARSI AR AR T 5 MPa BT A 1

WEE I ETHE 1003 il b
[\o]

B F3/MPa 1 F3/MPa
81 e o

(=]

e HEHLER
[V AT REA )

(=]

BALEF/A BT

T BEHLAE

TE B TARRT , [R] 4 FE LA LB AR Sk 28 8B
AR BEAETCRCAR T M bR o D (AR A 1 2 1
HAT SR MR PR R AR Hh e, 12 MR 28y inF 1] g 7
WATRA AR TE R AT RETESE T BT RE R AR
(RO R TS

X [ A il 437 0 28y 5 AT TUAL BE 22 ) B3
A AFI A BE 10 g Bs EAT I g T, WAk 1,

F1 3 HAMEERME R EhE TS
Table 1 Three sets of time-domain statistics of rotary

cylinder pull load
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Fig. 5 Pre-processed sample data of rotary cylinder pull load
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Table3 Two-dimensional load spectrum of the rotary cylinder pull load
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Table 3 One-dimensional load spectrum of the rotary
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