Mechanical Engineering and Technology HLBk L2 5$HiR, 2020, 9(5), 481-488 Hans Y
Published Online October 2020 in Hans. http://www.hanspub.org/journal/met
https://doi.org/10.12677/met.2020.95052

EFANSYSHIB RIS MBS L5 EH
BRILEIH

BERE, MIRY, FRAKS, F A&, AR, A

BN S BT TR, WL
PN IC e U BRA ], Wi i

Email: xiechangxiong@zju.edu.cn

Weks H . 202041060 FHER: 20200F10H20H; &4 HH: 20204104 27H

W E

B RS IR BT A BB — &84, BB RED KR, PMUSRRITE R MM REE, &
SWRBIERA . U TEME B ERRFRANR, BILANSYSHAERIGER, EfeiTSmEnE
RTHT, ¢ THRARERTTREHTERIZEMT. ERIEREMRIERNERT, UMERENE
fr, XHTEME B ERITRENRT. SITERRE: EWERIERENBR T, THE LrEn
U E30.9% MK HE, FET HliERA.

K §Eia

B REATE, 8, BRENLEIT, ANSYS

The Lightweight Design of the Crank Upper
Arm Tube of the Mobile Lighthouse
Based on ANSYS

Kangze Han}, Yujiong Nil, Xiaoshui Fang?, Da Li!, Linggang Ruan?, Changxiong Xie!

'College of Mechanical Engineering, Quzhou University, Quzhou Zhejiang
2Zhejiang Uniway Machinery Co., Ltd., Quzhou Zhejiang
Email: xiechangxiong@zju.edu.cn

Received: Oct. 6, 2020; accepted: Oct. 20", 2020; published: Oct. 27", 2020

Abstract

The crank arm is an indispensable part of the mobile lighting lighthouse. When the crank arm is
too heavy, it will not only reduce the mechanical properties and flexibility of the lighthouse, but
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also increase the manufacturing cost. This thesis regards the crank upper arm tube of lighthouse
as the research object, whose finite element model is established in ANSYS. Under the condition of
determining the dangerous working condition of the lighthouse’s crank arm, the static analysis is
conducted by means of finite element tool. By satisfying the strength and rigidity standards, the
lightweight design for the crank upper arm tube of lighthouse is carried out with the aim of mini-
mizing the material consumption. The analytical results show that if the strength and rigidity con-
dition is satisfactory, the upper arm tube of lighthouse can save 30.9% of the material consump-
tion and reduce the manufacturing cost.
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Figure 1. Simplified model of crank arm. 1. Rotary plate; 2. Upper tube; 3. Connection plate; 4. Lower tube; 5. Rack con-
nection plate
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Figure 2. Finite element model. 1. Lighting fixture; 2. Lamp bracket installation arm; 3. Fixing plate; 4. Three-level square pipe
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Figure 3. Local grid division diagram
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Figure 4. Dangerous conditions. 1. Lighting fixture; 2. Curved arm of the lighthouse; 3. Lighthouse crew; 4. Force 10 wind
E 4 fEleT5R. 1. BREAKTER; 2. ATIEMRE; 3. kTIBHAE; 4. +EX

Mpa
113.75
101.11
88.474
— 75.835
63.196
. 50.557
— 37.917
25.278

12.639
0

Figure 5. Stress nephogram
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Figure 6. Strain cloud diagram
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Figure 7. Upper tube section
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Table 1. Original value of upper tube section
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a 120 mm
b 140 mm
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Figure 8. Relationship between arm thickness ¢ and maximum stress
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Figure 9. Relationship between arm thickness ¢ and maximum strain
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Figure 10. Relationship between arm thickness ¢ and upper tube mass
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Table 3. Optimization recommended parameters
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¢ (mm) JRUE (Kg) N 3(MPa) AR T (mm)
Ak 4.00 34.695 113.75 2.8935
2.75 23.980 139.21 3.4562
it 2.95 25.709 133.87 3.3376
= 3.15 27.433 129.14 3.2326
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