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Abstract

A type hoist is made up of a frame, a drum and a drive device. In order to analyze the statics per-
formance of the hoist winch, working conditions of the hoist winch are combed and two typical
critical working conditions are summed up in this article. Finite Element Method (FEM) is used to
analyze the hoist winch strength and stiffness. The results showed that the hoist winch structure
strength and static stiffness meet the requirement. The analysis method in this article is of refer-
ence value to winch calculation in a certain extent.
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Table 1. Two typical working conditions
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Figure 1. Finite Element Model of hoist winch
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Figure 2. FEM Meshing of hoist winch
E 2. BAKEBRRTIERMZXIS

XA E 222 B i L ek 1 B 2 DL R AT R A S AR AR A B, IR LB R AE L2 |
BRI ZEBAG B MESEH 1 MRANZA, oo 22 Be A BB R i BN L2 28 3 o X 140
LLERRGERRT 5 P, 6 BT AL IR R R IR AT N AR 5 Pl LSS AL b K iz R AR E E . SRAME
JE 77 20m#E . X TRT 5 R, R R 35 XA TR SRS DL 24 248 41 FH A 26 fT 3R T P Ay AR A e, 4N
22 206 26 (AT R T (RO Y 0 2 I 9 B T8 Dl )V 1) TE s g R 1) 2 BE AR ) o AN 22 40500 36 F 2 1 1E K 0
oo 2T, exp(—ub)

= =4.460exp (—u0) (1)
A 22 20 300 15 2 T A O U 1 B 0 B oK
S =2T -exp(-u0) 11/ D =34.878exp(—p0) ()

w NN B B L R BER R B, 09 0.1155 SN2 8 8 ki A TE R A P IR S FAT A bR &, A b i
y RN 0 . B 3 Bos[3] [4]

34. BIRTItHE
A0 MBI SRR 2 8K F iR e 22 [ iE 2 — . AL dr, ISR R R B 2 4.

DOI: 10.12677/ijm.2018.73013 116 VAEZT T


https://doi.org/10.12677/ijm.2018.73013

KT 5

TR, IRAELEE. B RAMREE I, X &M T &%, SRSV AR AR REE .
JE SR i i 2, AR FAR SR, LRIk ISR Z M s 3 .

MRHEA FR e HE A 7 72 -

(K)o} =[F] (3)

A [K ) —— R AR NI R 5

{o} — T RiLLREH [ 5

M5 2% AT, 456 A BT RERT UK H &5 s AL 8 S o5 B T8 B 155 3]

TR TSV LR G FAT IR . X TS B F R A0, SR 28 DU s BEFR (5] (6]
BT, AKFEWTEERLS 7] (Von-Mises) B a,,, B2 243 & LR 24

O = \/%[(0'1 -0, )2 +(o, -0y )2 +(oy -0, )2] <[o] 4)

R 0, HEHET: 010 03Pl oy BN 1. 20 3 ERA: [o] MEFHIRLHHE.
T 0 B R 5P 23 R SR B 1 7 R S B OB o 228
TR, R BUREECOAO B A R AR £ A MO B4 B3I, A7 RS e T S5 M
BF A T L A HTEO D RS AN, PR St T R M s A
FRHOKBEIT), W2 ST AR RO BB, N MR HRAE— N 5%, IEAEA— SO AW o W A BRI
AR E ARG o K TRPELE R 0 007
([K1+ 2[8])w} =0 )

e [S]RBLNIEERERE; A REEG w2 s MBI R R
BEATRHEAS T 9 5R 15 20 iih Bair3fe 1 4, A AR v (7] (81 (916

4. STHERE D
4.1. KEBEDH

TS LR R AR BT R Bk, DU LA TN 1 TN T S AR50 . SRR T = B
K 4~ 6 Fin . &1 _ERIVEE N /18 220.89 MPa, 746 & FITEF: il 1, XIBAR/N, 27— N .
BRI TG, R EREORN J1N 140.47 MPa. HLZE FHIUE(E R 118 122.67 MPa, £ FE S5 HLZEH
AL, fEE— BRI IES, BRENIETIG, HKMN A 81.67 MPa. 4 A FINLELLE 14 (1) KA # N
0.898 mm.

D: Static Structural
Static Structural 2

Time: 1. s

Items: 10 of 23 indicated

. Point Mass
.Point Mass 2
[& Point Mass 3
[BJ Point Mass 4 E‘
[El Point Mass 5

[F] Standard Earth Gravity: 9806.6 mm/s*
[GJ Fixed Support

[ :RE S 6.5562 Mpa
[ #5415 75 13.112 Mpa
B ki 3Ek1: 0.326 Mpa

Figure 3. Loading sketch of assembling for frame and drum
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Figure 4. Overall stress nephogram
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Figure 5. Drum stress nephogram
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Figure 6. Frame stress nephogram
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Table 2. Finite Element analysis results
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Figure 7. Drum deformation nephogram under working conditions 1
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Figure 8. Drum deformation nephogram under working conditions 2
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