Mechanical Engineering and Technology LI T2 58K, 2022, 11(6), 665-674 Hans Y
Published Online December 2022 in Hans. http://www.hanspub.org/journal/met
https://doi.org/10.12677/met.2022.116076

B RIRzh WA B R EA TR SRy
2P

Fiy, £EF°
SBE Tl R U TR b, WL 2K
RIRHE RS E 2 e, WL BRI

ks H i 20224F11A7H; FHABEM: 2022412 417H; KA H: 20224812 A23H

H E

E S5 TR X A LR TR AL AL BT 5%, JFFCEHRE T 28], UBRESEBER. 4
AU BB LR RS ARG, 3002 AU SRS [ TR BRI A L R A BN L
KRR, 22— SERIBTRRAE, RFZONALARENREHA RGN R R SR AR E TAE
PERE .

XA

et AT, iR, BRI, WALTEEN

Analytical Method of Luffing Character of
Lemniscate Type Crane with Boom-Driving

Keqin Li?, Cuixiang Jiang?

'School of Mechanical Engineering, Hubei University of Technology, Wuhan Hubei
2College of Science, Wuhan University of Science & Technology, Wuhan Hubei

Received: Nov. 7th, 2022; accepted: Dec. 17th, 2022; published: Dec. 23rd, 2022

Abstract

The luffing mechanism of a foreign company’s crane is designed elaborately and patent is accre-
dited. There are great differences in outward appearance, geometric shape, luffing performance of
lemniscate type crane. Based on theory of mechanism and inverse engineering, luffing mechanism
characters of lemniscate type crane are studied, luffing moment is analyzed. By sample analysis, the
luffing mechanism of lemniscate type crane has good kinematic characteristic and luffing operation.
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Figure 1. Photo of lemniscate luffing mechanism (with boom driving)
B 1. EFECE AL B T IEH A (B ZRUR D)

DOI: 10.12677/met.2022.116076 666 IR AN ST N


https://doi.org/10.12677/met.2022.116076
http://creativecommons.org/licenses/by/4.0/

Fril), ERE

2.1 REBH P K

XU T AR MR AU )33 B o B AR K, BEAR IR AR AL A: R CoAT I FE AR 07 AT
SCHBUHEACFERII T 7o 18] 2 B Nz A2 gL i 2h 1 B .

Xe— BB (L) Xo——REZURE  Xe—— R #E T Xe—— R A JLATE

Xs— A B AT P O3 SE A MBS Oy Z/KTERES; Xe—— R REAT R
Os HFR TR Oy LIRS X;——RAZITUIE; Xg——HlHEHLL
HEAETR A O Z/KPHEE; R—IRE; »— RS RAREH 2 fM;
O— RGP RIS (HZR); O—— 5T 5K PR TS p—A
R AR S AR TS fo——RARIE HEEZIM; a——FREHR
WV 5K PR el o—— BN AL e, Qq— R E &,

Figure 2. Schematic diagram of luffing mechanism of lemniscate type crane with
boom driving
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Table 1. Results of analysis and calculation
%= 1 SitESR

0,JC) 04C) g % AR T 146 %ts%;kﬁﬁlﬁﬁ M A AL %%?@?M&%
R/(m) Mg/ (kN-m) I al(°) FRfE Ya(m)  KFPERIEA ay/()
60 49.4608 29.9766 —243.9938 19.0189 21.9284 14.1645
61 50.9606 29.7468 ~156.5826 18.3100 21.9067 13.4555
62 52.4380 29.5071 -84.2901 17.6558 21.8937 12.8014
63 53.8959 29.2588 —24.4268 17.0504 21.8878 12.1960
64 55.3365 29.0026 25.0758 16.4888 21.8880 11.6343
65 56.7619 28.7393 65.8409 15.9667 21.8930 11.1122
66 58.1739 28.4695 99.1648 15.4807 21.9021 10.6263
67 59.5738 28.1939 126.0988 15.0280 21.9144 10.1735
68 60.9629 27.9128 147.5077 14.6060 21.9294 9.7515
69 62.3425 27.6268 164.1118 14.2125 21.9464 9.3580
70 63.7133 27.3361 176.5182 13.8458 21.9650 8.9913
71 65.0764 27.0411 185.2439 13.5042 21.9848 8.6498
72 66.4324 26.7422 190.7338 13.1864 22.0053 8.3320
73 67.7821 26.4395 193.3742 12.8912 22.0263 8.0367
74 69.1262 26.1334 193.5039 12.6175 22.0474 7.7630
75 70.4653 25.8241 191.4220 12.3644 22.0684 7.5099
76 71.7997 255118 187.3955 12.1311 22.0891 7.2767
77 73.1302 25.1967 181.6641 11.9170 22.1092 7.0625
78 74.4571 24.8791 174.4447 11.7213 22.1287 6.8669
79 75.7809 24,5590 165.9356 11.5437 22.1473 6.6893
80 77.1020 24.2366 156.3185 11.3837 22.1648 6.5292
81 78.4208 23.9122 145.7621 11.2409 22.1813 6.3864
82 79.7376 23.5859 134.4233 11.1149 22.1966 6.2605
83 81.0529 23.2578 122.4496 11.0056 22.2106 6.1512
84 82.3669 22.9281 109.9801 10.9128 22.2233 6.0583
85 83.6800 22.5968 97.1472 10.8363 22.2346 5.9818
86 84.9924 22.2642 84.0775 10.7760 22.2445 5.9215
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Continued
87 86.3046 21.9302 70.8927 10.7318 22.2529 5.8774
88 87.6168 21.5952 57.7107 10.7038 22.2600 5.8494
89 88.9293 21.2590 44.6458 10.6920 22.2655 5.8376
90 90.2425 20.9220 31.8100 10.6965 22.2697 5.8421
91 91.5565 20.5841 19.3129 10.7174 22.2725 5.8629
92 92.8718 20.2454 7.2627 10.7548 22.2739 5.9003
93 94,1885 19.9060 —4.2338 10.8089 22.2741 5.9545
94 95.5070 19.5661 -15.0708 10.8800 22.2730 6.0256
95 96.8276 19.2256 —25.1429 10.9684 22.2708 6.1139
96 98.1505 18.8847 —34.3454 11.0743 22.2676 6.2199
97 99.4762 18.5433 —42.5736 11.1981 22.2634 6.3437
98 100.8048 18.2016 -49.7231 11.3403 22.2583 6.4858
99 102.1367 17.8595 —55.6896 11.5011 22.2526 6.6467
100 103.4721 17.5172 —60.3690 11.6812 22.2462 6.8267
101 104.8115 17.1746 —63.6574 11.8809 22.2395 7.0265
102 106.1552 16.8318 —65.4515 12.1009 22.2324 7.2465
103 107.5034 16.4887 —65.6487 12.3418 22.2252 7.4874
104 108.8565 16.1453 —64.1476 12.6042 22.2181 7.7497
105 110.2149 15.8017 —60.8484 12.8887 22.2113 8.0343
106 111.5789 15.4577 —55.6537 13.1962 22.2049 8.3418
107 112.9488 15.1134 —48.4693 13.5274 22.1992 8.6729
108 114.3252 14.7686 -39.2051 13.8830 22.1944 9.0286
109 115.7083 14.4233 —27.7762 14.2640 22.1908 9.4096
110 117.0985 14.0773 —14.1045 14.6714 22.1885 9.8169
111 118.4963 13.7306 1.8798 15.1059 22.1878 10.2515
112 119.9020 13.3830 20.2367 15.5687 22.1890 10.7143
113 121.3161 13.0344 41.0134 16.0609 22,1923 11.2064
114 122.7389 12.6845 64.2428 16.5834 22.1980 11.7289
115 124.1710 12.3331 89.9403 17.1374 22.2064 12.2830
116 125.6127 11.9800 118.1004 17.7242 22.2177 12.8698
117 127.0645 11.6248 148.6942 18.3450 22.2322 13.4905
118 128.5268 11.2674 181.6648 19.0010 22.2502 14.1465
119 130.0000 10.9073 216.9237 19.6934 22.2719 14.8389
120 131.4846 10.5442 254.3465 20.4237 22.2976 15.5692
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Figure 3. Locus of velocity instantaneous center P
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Figure 6. Curve of luffing movement
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