%36 %% 4 Wode B 8 K E R Vol. 36.No. 4
2015 4 8 A Journal of Hebei University of Science and Technology Aug. 2015

XEHHE :1008-1542(2015)04-0407-06 doi:10. 7535/hbkd. 2015yx04011

KB4 RIS 55 75 o o i
T#HF.RMEAL,K 2, xR
(TRRHBERFARIEZR, TLERXE 050018)

H ERTEFRRAMEANEENARERZMERGRBERTERAT . AEET KRR, 4
THHEREBEMERATAMNZLARE ABN S ZRAGKETEERRAAMAER 43R E
Folf BT AER THREREAMET TR F 2. KA ANSYS Workbench #EATHE ML, 8] T
FRABFTFHTRMGEFTHFFLIAEL, SWEREN EAERER T, LML THRESF 4
REAESHLEZR; SREE TR —ERMAT, KTRELALTAREMRES, RBLRZE
FZR, AR EH LT GRERST.

KB B RKRTHEE; RRAH; BT HFT;ARTOMN
FESHES . TES3M XEIRED:A

Analysis of fatigue life for tube trailer cylinders

YU Xingi, SONG Bolong, ZHANG Zhao, LIU Qinggang
(School of Mechanical Engineering, Hebei University of Science and Technology, Shijiazhuang, Hebei 050018, China)

Abstract ; Risk of fatigue failure exists in the tube trailer cylinders under the condition of internal pressure variation and inertial
load caused through road transport. In order to estimate the safety state of the cylinders under the action of alternating load,
the model of certain geometry sizes is built based on the widely used tube trailer cylinders. The fatigue analysis of tube trailer
gas cylinders is made aiming at the action of the internal pressure and the inertial load. The fatigue life distribution of cylinders
is obtained under the condition of different loads through the numerical simulation by ANSYS Workbench. The analysis results
show that under internal pressure, gas cylinders have limited fatigue life, but can satisfy the requirements; when the inertial
load exceeds a certain value, natural gas cylinders of tube trailer is under finite life state, which does not meet the requirements

of strength, therefore the inertial load should be controlled.
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Fig.1 Model of a cylinder and its geometric dimensions
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Tab.1 Performance of the material of the cylinder
B =] WL /MPa MEL /N JEIRGEBE/MPa HihrsREE/MPa %5/ (kg e m™?)
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Fig. 3 Finite element mesh of a cylinder
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Tab. 2 Fatigue curve data of material 4130X
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Fig.5 Fatigue life distribution of a tube trailer cylinder under internal pressure
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Fig. 6 Fatigue life distribution at the convergent place Fig.7  Fatigue life distribution of a tube trailer

cylinder on inner and outer face
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Tab.3 Fatigue life distribution of a tube trailer cylinder under inertial load
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Fig. 8 Fatigue life distribution of a tube trailer cylinder under inertial load
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