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Fig.3 Schematic diagram of the structure of the

rail lifting unit when it is rising
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Fig.4 Mechanical model of the rail lifting unit

during rising
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Table 2 Design values for wheel pressure and wheelbase

P P,/kN P,/kN P,/kN P,/kN L,/mm L,/mm L;/mm L/mm
B 221 239 475 399 2120 3835 4 420 14 100
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Table 3 Maximum bending moment position and value

x/mm R,/kN R,/kN M, /kNm
1 S%% 4249 502 832 1708
255 3189 503 831 2202
3EEE 1272 684 650 2711

15 AR A0 v A 4 (R LT Y SCPE A
(RS R 4 249 mm B, BEAFAY M, (4249) BIK T M,
(4249) M, (4249) M, (4249) ,[F1 B 1 5 4 4EHEES
2 iy LA AR TR LT 1) S HE A BYBEES R 3 189 mm
B, EESF ) M, (3189 ) YK T M, (3189) M, (3189) |
M, (3189)

ML Z I RER A RS o 1 5 I AR TE
BT ERFRIE R T IE 20K « =1 272 B, Bl
x+L, +L, =7227 mm I 7E 3 54240 L0250 5 K
T FHFEHLLE 7R 32 1 25 R e KA A 2 711 kN-m,

M Z IR S 4 M st R PuER T
BLALI 4 5 250 7 AE 025 A 2 de R fE, X2 Ry
e 2 MR AN (12) PRI (L - L, - L, - Ly)
YP<LP, x WBEEE AT A (8) MEK,

TEIF SR R BB B THILZE ) B SR 24 48
A HEA T3 BE T3, b7 v sl S IR R 1R 3 vk
TR R KA &, Bk 4 TR B IF 0 2 GB/
T 3811—2008 ( A2 T AL HHLIE) ) o i 22 4> &
B KA i 2K

W22 19 L =14 100 mm BUEMR AKX (16) 15 H,
2 BN A TR I S AL b [a] s Y B R
1=7770 mm, By e BB T B

6 it

1) B HL A 22 D) HE K 70 B $2 TH AL L A AN X
PRAAT A 1725 i 2 55 B TRt >R FH e K50f A
LM, 45 S He MR 2 T 5 R4

PR T R IMER A, REGEHESE T WL 32 ) FE

P RARACT T i, PR A SRR IZBOR BT

AR L A7 e RIS AL & JF S th sh i

B EAELESH, NBE LI UE T %y ki)

ik,

2) SR A5 SRR, YA S WL L i i
S5RKENHAE /L =0. 551 B, LA A 05 5 W 5 1Y
PRSI 38 2 e/ IMAL, B B 15 58 1 S R e e
Fe BORARAL T, ZEAR [FIA R SO AR A5 T, Pl
ARG BN, B AR T 25 55 B IR XU
AR RIS 3 5 ERAFIZITE 7 227 mm AbAT,
IR PR SZ (B KA 2 711 kN -m, 14K
Pa et TR UE , JE B H AT HE

3)ZER T H T LA 2 D RE R 4 A 1R Tt
MLAL I ZERIAAL , IF 20t 10 A4 SEPRIB 1T RIE,
SRR M 55 MR RHOR R 4F . IR Z A0
IR ATHET R HURT e R A e B ik e R
e H R e e R UGS T R G S AR T S
FE AR, BTz 89 TARN FHNEL,

[ B%&Xik]

[1] BRERL, A, TI5. S il 4E vh K8 S K& 0 L
B[J]. %48 ,2007(7) .22 =23 ,29.

[2] AoHRR, B AR M6 | o e I 452, Ak I i 7 G i e 8 B TG\
REHRGERIT S5 M B[], A @i#,2024,38
(4) .86 -91.

[3] ZesRilr, ZRRT5. o1 is R S50 4007 B vT ST
[J]. BG4 ,2018(3) 123 -28.

[4] BKBAE =, s RERMIR[T]. R EE RN,
2015(6) :29 - 32.

[5] EH, s, x4 Mg b KIigHzE 1%
[IM% %32 K4 . CN201110178516. 1[ P]. CN102849627A.

[6] E453, XAkE, Jr AR, 5. ML P KB iE R85
LHBEBIT[]]. %408 ,2011(S1) :245 -249.

[7] FFRE M, TR, & SRS R miE
ARy BB 4R FF HL 4H. CN 200810012449 [ P 1.
CN101633477 A.

[8] &b, kT, MR b R B s il R Gt
KeRiH[I]. 52408 ,2017(6) :56 =57 ,62.

[9] e A B e ] [ G o it W B G A e B ), vh B [ K
PRUEIL A FEZE A 4 R EHLITTHYE . GB/T 3811—2008
[s].

[10] XUAE. ¥R AE L ffF 0 7 () w300 10 T 2 T4 D

HEHZEB AR [ T]. WA TR 2014 (4) 30 -

32.

67



ik 2025 455 1

(117 Ja-tAR. AU TARE R T SR AL B 2 [T ). PR HIL [12] ZEHEE  BWIE, PO, %5, 3T LEC WM AIES LR 2 2h
WA ,2019(24) 1216 -217. RERZEZ M T]. A (b4 ,2024,38(6) 143 —49.

Design and research on track lifting unit in corridor of the
electrolytic aluminum workshop

LU Yanfeng

(Shenyang Aluminum and Magnesium Engineering and Research Institute Co. , Ltd. , Shenyang 110001, China)

Abstract; This study addresses the structural design and optimization of rail lifting units installed in the
corridor of an electrolytic aluminum workshop. The design considerations include the necessity for a
multi-functional crane to pass during non-centralized overhauls and the requirement to lift the units during
centralized overhauls. Given the characteristics of unequal wheel spacing and asymmetric load distribution
at each end beam of the crane, the maximum value principle of functional analysis is applied to determine
the position of maximum bending moment and the corresponding calculation formula, providing a
theoretical basis for identifying the most critical section in the design. Furthermore, by combining flexural
beam stress analysis with the solution of the minimum value of a second-order nonlinear differential
equation, the optimal installation positions for the two dynamic pulleys are derived. Specifically, when [/
L =0.551, the deformation of beams made from the same material and with the same moment of inertia is
minimized under self-weight load, effectively reducing bending fatigue damage. The calculation formulas
and design methods proposed in this study offer valuable references for the design and calculation of
similar structures.

Keywords: rail lifting unit; maximum bending moment; functional analysis; flexural beam stress

analysis; optimal installation position o

(E#% 62 W)

the risks associated with unmanned transportation, this paper constructs a Unmanned Mining Railway
Transportation Safety Assurance System ( SASUM ). The system addresses four key elements: the
locomotive end, the central control and scheduling end, the track environment end, and the management
system end. It includes system performance evaluation, principle formulation, and technical route
research, while also integrating the application of novel cyber-physical systems. By comprehensively
identifying, analyzing, and managing risks from equipment, environment, and operational management
perspectives, a dynamic and efficient safety assurance mechanism is established. This paper provides
strong support for the realization of efficient and safe railway transportation in mining environments and
the unmanned transformation of mining production.

Keywords: safety assurance; system architecture; underground rail transportation; unmanned

transportation ; mine intelligence L
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