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Design of Electromechanical Automatic Leveling Device
Based on Ansys Workbench

Wei Guol, Zhao Yil, He Nianliul, Bian Zhongqil, Ji Xiao®
(1. Southwest Institute of Technical Physics, Chengdu 610041, China,
2. College of Nuclear Technology & Automation Engineering, Chengdu University of Technology, Chengdu 610059, China)

Abstract: In order to realize the modularization and precision design of the device, and improve the safety and stability
of the equipment operation, a vehicle automatic adjustment and leveling device was designed. The static load strength
analysis and modal analysis of the electromechanical automatic leveling device were carried out by ANSYS Workbench to
verify the strength performance of the automatic leveling device and confirm that the device leg does not resonance with
the optical platform. The results show that the leveling device meets the load bearing requirements under general working

conditions, and the mode state of the leg and the optical platform does not resonance with each other.
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22 B@HEFRESHIRIT

Ha PR EH 4 B, 1 BXH¥FE. 4
BRI LKL 1 EEHBETEH RAEH
. HPChREH 1 BB | BELITFEEE, 1
BUGER . PR RS S R PERRAT )R
wE 1 TR

l

B ERREE
1) WEIIRLT 12

d,=&\F/glp] - (6)
Ho: WS RAIE S F=20 000 N, 68 22 4T 1 7F
I E 3 [p] N 20 MPa, &HL 0.8; ¢ B 2; i1 5H 153
d>»=17.9 mm. 5 (8 F £ hi 1) 7 8 3 BiRe 77, BB
Y A ER d=40 mm, SN 8 mm.

2) ARHE G T 5B AR EGE P e
HRRLIRTIIBERN: BIELITLE 11=0.5, W
AL 7,=0.7, HAE 7;=0.99°=0.97, RLiH
(4L N3 n=n19213=0.5%0.7%x0.97=0.339 5.

F=(Tx2nxixn)/L (7)
Hor: F=20000N; =119 JEH#EEL; L=8 mm N
W22 fF FHE -

THEAS Bk H L IR AE i SR - 7> 182 Nm,
T+>1.58 Nm.

BT, R AT M RSP 42 d=40 mm,
SN 8 mm, FEHLAEE 2 43 i iE F MHMA 22 i
AR EBAL, A5 FC-A25-119.

3 BmhAFERENGEEE SRRSO
3.1 Ansys Workbench BT 45
Ansys A RRREE . AR B, Widg. A



11 BoOEA%:

# T Ansys Workbench AL HL =0 H 31 °F 2% B % 11 <13

oyt T — AR B R A @ A BR oo fr dciE, K TR
i E N H )7z . Workbench | H] Ansys 115 W%,
AAREABS . Mgkl tREM S
AT R, Nt ERME T IRRER . B E K
230 3 Yk B AZ H R I R, 0 Solidworks . Cero-
Autocad. inventor % . 1@ H AL 05 B TAERAE,
bW FEN RV E TR I H Bt R, KR4 T
AR TSRS TE], R AU R AL AR 56 B T E 1)
THZ—.

Ansys Workbench AT # 775 73 1 1) 2k A 20 IR
N TN -8 DA ) 1k — a3k AT I A ) - S AR
faf A2 R~ FR 70 73 A 19 g AN 2= ] - U BB iE - 578
AW T EE AR, ] LR T S5
AL AL SR A
3.2 BAMERBESGEEFMES SN

1) & XM EHE
PERRARIAIESE, BREE., ERIEHETZ

MRS TAERIRTHE T, FEXRFELT A . HFHRA
BHUEYEWER 1 iR
=1 MBEMN
R At 3P ALF/GPa EEN e
iR 28 R 45 206 0.3
rFETFE 45 206 0.3

2) ABKM T

WK 2 fron, REBEHLE S, KR ELR
R T 5 ity s 4% PR T AR B AR B S R TR AN S R AR AR
faf 20 000 N;  BEAT FL IR A+ B £ 3 .

W: Static Structural
Force

Time: 1s
2020/8/1521:31

Forced Support
Force: 20 000 N

B2 #ERRAHEMH
3) Ak SRR AN A% Kl 7
PERRAE TARIRES AR ARG T % 0 i 56
R, JE TARRSEBRA T & 2RE, A%,
FETARIRSI, $ERR S m, 22 7ot ra

BT AR S o 3T T &4, @50 TAE S (4
KLV HERT « SCHEPE | 22 2% R 55 45 40) A BR R 43 7 TH A
WA R AR A, A AE 31 164, iM% 615 114,

4) EERE ST

U RRTE B A 2B T T, BRI I K/
FURARFE T & 5 A 2, T 53 0l T i3 e k47
ARG E. BEREIN— KA UTI®: & X
MEHEME . R0 G E R MR e AR MBS K
AR H = .

W 3 s, FERR AR S5 1 5 KRN 58
23.8 MPa, tR#E 45 2518 8 IR E 355 MPa, ##/i#
2y AR P

W: Static Structural

Equivalent Stress

Type: Equivalent (von-Mises) Stress
Unit: MPa

Time: 1

2020/8/1521:20

23.878 Max
H 20

14
10.5

7
5
3
2
411.394 9e-7 Min

B3 #ERIERSENEE

5) RS

L35 7 M W T 45 A 3 D Re PRI — R 7%, H
T 5 T AR IR B AR R R 2 R
&) AETRENH B, IR A ACR IR T
fE, FBAREMIFMA R, EE_thks. A
W B AT PR 00 FOR 3 B AR B 1) 3h A
P, IR EE .

BRE M7 E LR B S N F] Ansys
workbench—7E S #1765 AR AR 2
% — It a0 A8 4r AT SR A 3 AR S A AT I A5 R S
hiE T 6 rEIA RS, R 2 4 TR 6 M A
WARMPR, &4 25 W T T 6 BB IR A .

*2 ERRAAET 6 NEFMERMIRE

BAY# R % /Hz I A 350
1 186.5 KFF @A E ks
2 188.2 KFF @RS ks
3 439.7 B H e MR AR AR R S
4 484.1 e H e WA AR AR R )
5 593.7 Ty — k6 RS RS
6 690.1 Tt —ReRARF




14

BB

540 %

V: Modal

Total Deformation
Type: Total Deformation
Frequency: 186.54 Hz

V: Modal

Total Deformation
Type: Total Deformation
Frequency: 188.16 Hz

V: Modal

Total Deformation
Type: Total Deformation
Frequency: 439.71 Hz

Unit: mm Unit: mm Unit: mm
2020/8/15 21:15 2020/8/15 21:16 2020/8/15 21:16
4.932 9 Max 8.133 5 Max
gtzggggMax 43848 7.2298
3.4919 3.8367 6.3260
2.9930 3.2886 5.4223
2.4942 2.7405 4.5186
1.9953 2.1924 3.6149
1.496 5 1.6443 2.7112
0.997 67 1.096 2 1.807 4
0.498 84 0.548 11 0.903 72
= 0 Min 0 Min 0 Min
(a) | A (b) 2 H-AE & (¢) 3 M #E s
V: Modal V: Modal V: Modal
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Type: Total Deformation
Frequency: 484.1 Hz
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Type: Total Deformation
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Type: Total Deformation
Frequency: 690.07 Hz

Unit: mm Unit: mm Unit: mm
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41231 20.907 26.286
T 3.6077 18.294 23
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Total Deformation Total Deformation
Type: Total Deformation

Frequency: 42.195 Hz

Type: Total Deformation
Frequency: 49.201 Hz

Total Deformation
Type: Total Deformation
Frequency: 97.471 Hz

Unit: mm Unit: mm Unit: mm

2020/8/15 21:09 2020/8/15 21:10 2020/8/15 21:10
0.439 34 Max 0.730 85 Max
0.39193 0.39053 0.649 65
0.342 94 0.341 71 0.568 44
0.293 95 0.29290 0.487 24
0.244 96 0.244 08 0.406 03
0.19597 0.19526 0.324 82
0.146 98 0.146 45 0.243 62
0.097 983 0.097 632 0.16241
0.048 992 0.048 816 0.081206

= 0Min 0 Min 0 Min
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1.332 60 Max 1.037 30 Max
1.184 50 0.922 06
1.036 40 0.806 80
g
0.59225 030832
0.444 19 9-40103
044419 0.34577
029043 0.230 52
048 0.11526
0 Min
(d) 4 it A
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