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Optimization design for track-loaded hydraulic
climbing systems

LE Yun-fei, ZHANG Miao, QIAN Gen
(School of Mechanical Engineering, Tongji University, Shanghai 201804, Chnia)

Abstract: In this study,the working principles of orbit-loaded hydraulic climbing systems, comprises the
climbing component and track system,are first analyzed. During working process, the heavy commodities
are hoisted along the track,where the track is linked to the auxiliary tower-frame via bands. In case of big
climbing heights, the mass and stability of track systems are regarded as the design criteria. By minimizing
the track section as an optimization objective, a mathematical model is then established using track
sectional parameters as variables. Next, the preferred parameters of track sections parameters and
distances between bands are calculated based on the finite element software. Finally, the impacts of tower-
frame dimension and initial cable tension are analyzed upon track stability.
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Fig.2 Working process of the orbit-loaded hydraulic climbing system

HE BB~ EE QA 3 Brs . 7279 2 PUB 55 B RS E P9 44, ABUE B | AR B/ i i B
b

*/—Iﬂﬁﬁ E*ﬂ_‘@ﬁ >
S = f(ty,t,,h,0) = 2bt, + hi, ¢ =
Rep, S HHHBEEA £, o, ko b 2% H BB WERE R 0 ‘ 5
& 3 iR
AR VRO 0 B R T AU R R R e o I
SR T ELBEAAE AR E AR ) /N T 36 R RS TADR B iR R !
U AL 1 7K ; l
o = Egﬁ + Leg 2 3 HERESH

Arb: Py W TAEBA: L AMEKE 0 S g HE Sy 163 Orbital section parameter



84 hE I B LW ¥ ) Rk

B,9=9.8m.s™%.
BAEETFH
_F,  gEI
" Fx  Fy(uL)?
A Fo AR E s I APE RS « I KEEE.
_b(h =2t - (b - t)R®
- 12
2t, b3 + ht3
K. 1., 1, & HBEBER o,y HRHEMELE.
JE B LU BR A% - ol TR ) A5 A 1 FAAR 1 J 0 5 B Y BR i AR B SR BE IR 20 BR R 1
timin << 1 << i
Lomin << T2 T Bamax

€))

I,

)

6

o BB BE AL R B R
min f(tl’tz,h,b) = 2bt1 + htz

_ =kl
ﬂmwi]

<0'=“Z‘+L,Og D)
tlmin<t1<tlrmx

Lomin << T2 X Lomax

2.2 RUBRSH
BIERARHE A Q345, BARIL 71 0. =295 MPa, HEIREZ £ FHBCY 2, RER2RKE—BET
SR L EREL BN 4.5. KL 6 m KEVPUE A, RALERIE 1 iR,

®1 HUATREEER T

Fig.1 Comparison of cross section before and after optimization

THK t1/mm t2/mm h/mm b/mm r a/MPa S/m?
HALHT 40 50 320 360 7.618 1 112.5 0.044 800
HhiLE 50 52 190 282 4.800 7 132.3 0.038 132
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spacing and load factor
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