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Abstract
Since the current virtual simulation experimental platform is difficult to meet the needs of actual
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mechanical design, a virtual simulation experimental platform for elevator mechanical design
based on Unity3D is studied. In the design of platform hardware, the overall structure of the plat-
form is established, and the functional modules of the platform are formed according to the re-
quirements of elevator mechanical design. In the platform software design, through the elevator
mechanical design decomposition, the elevator mechanical structure is split, and the two-dimensional
engineering drawing data is generated. Build a three-dimensional model of elevator machinery,
build a virtual scene of three-dimensional simulation, and realize the assembly of elevator models.
Based on Unity3D model import and data conversion, add texture material information, complete
model rendering and processing. After experimental demonstration and analysis, the signal re-
sponse values of the platform in this paper are all between +1, which meets the application re-
quirements of the platform. After the adjustment of the stiffness parameters of the car top
spring is completed through the platform in this paper, the vibration frequency of the elevator is
effectively improved, and it has a better effect on the vibration reduction of the elevator good
support.
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Figure 1. Architecture of virtual simulation experiment platform for elevator mechanical

design
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Figure 2. Functional composition of virtual simulation experiment
platform

2. ERMAESIR T ATIEER

2 mlgn, ASCE S ARG TS, AR T SR A S 0 R LR T T &, X
= RGBT, AR ADS (5 5 SRS S S B BRI, I %7 AT P PR 0 B
KA. BT SR, SR T R BRI 6 FH, JRERALE T R,
B2 SR N e SEE SR A 1l . R EE I, FIH Unity3D ALAUEC 0L FUBS (1) & Fh i
155, Beh—NOLE IF A B PRI L . 17 R B X e B WU S 3 5 o AR 6 37 R 4T
BN, R L BEE AT 0 LT 5 RO iE SR [8]. 1 045 St th 5 G BEH R i 210U B0 B LB 5% 111
AR 5 B B SR U (BB AT IS I, I LRI AL I 7 20 0 BL 45 SR . S He k152 B S 11y oy =6
W 5% T DN B HOIAT G5 M e, UL B IR 2 A AR BB IS AT T R, 58 A R A Bl 5 007 2L 1
T 42 1) B ARLE D 4% 10 UM S0 AR Hh BTt 0 oA Y, AR o BSR4 AT A 42 4 4 S T R
BATAS B R,
4. BT Unity3D BHEEHHIERITEBHESSE F SRRt
4.1. EPMAESE SRR B

HUERHUMBETE B0 7 8 AR i I R B2k, R B2 A ik N MBSk, IR e A 55
I BB ST FITE 2, R UF I ORFEAS ST & i e . I8 = 4E @, i it A IE Ry

DOI: 10.12677/met.2022.112010 78 HUbE LRE 55 A


https://doi.org/10.12677/met.2022.112010

Tt

AMTARRE, TR ERHE A M BEAT =i, UM TR SR R HE L AT, LR 2
frseitrh, 5 EZRALRER SIEHE, O 7R AT RE D R RS A [9], AT S AT A B i 77 1A
RIS, AE BN LE S b 2R BROE 3, AR IR 2 AL RS 1E FLSh ML 7R 01 Bl i 2 8 B S8 A
J RV AT S LB O T BRI 5

ATV 2R R T ) T AR R it 772, IR BREE. BRI, BT RGP, B
Wy EIPAR SR A S UG AT A R, A TR, ARIE AR R AR R e A S B EAL, B
KR L B R S RO AL L Z R R 30 S E IS E R h aa ik N RESEUE R
A AR, Beih A 03 R 75 BRI ARAAR R A e 21—

4.2. FEBBEHM = 4ERE

YRR AL A S B REAT RE AU HL SIS R IS AT I B S AT R AR, AR B B N A R
B ISR D USR5 OIS RE, H1 TS HLR %R, A G Pro/ENGINEER HEFF A
FLBR LR IR AL, J3 B FRUBRATLARG S A ) BR300 , g r BB M S0 AR AT 4 20 TR AH N RS 24
FL BRI ) B ARy -

Mx+Ci+Kx = F(1)
{x(0)} = x, )
1(0)f =4,

b MO AR, COMIR, [K]MHIRERERE,  F (1) AR AR, (x(0)) = x, B {£(0)) = 5,
WIga %A, {x} MR B . AR 7045 2 B FBS A E S BRI S T, R4 sBh T2 BEARAE, AR5 I f A
B IFERAE BT INRAE, D 5w BB & A RE, BB TH L i B Bh MU 42 HR 48 5 i A
FCHRRNAN T AN BB FEAR o, 205 58 58 B FEBR DU = AR . 7R A SCIR READT LS 30F & rh s
=YD E A 55, £ IS8 BRI S B AT DU LAS B vt AR SIS S ASE , 41 B £ % A 1) 25 44 s
HEAT SEAA A, 5 BE AN A7 B AL, 50 = AR 1 AT WAL R R AR AEAS R RRG B2 2 0, 78 R A3 55 rhds i Al
WIS LR, Unity3D SCRF C1E S nfE[10], AT RASE RN 884 5 Hofh #2512 18] 52 LR &, T8
AR DR AR AN, O T TR, IO T e 2 T .

4.3. EF Unity3D BUIEEL S\ SHiEE#

N T BT L BRI FORCR ORI A FEBR B 5N 3Ds Max . Oy 1 NS RIS SR
RERMIRCR, WA IR S Bt R EAT e BN T, ARIRAR T R 2R, A 4RI AR R A =
HERI b, S E A B, A SO S SE(11]. A Unity3D ~F G 34T 8T G I A%
i, 72 BB USRS kA 55 B AN B 5E S, 7E 3Ds Max 3 5 5 A E Unity3D [9]H1, 7EHTHHE
U SBE KE T, S INASSC BB LAY, DA R R B, R B AT AR IR SR .
TREAMEHL ARG LR A — € RS, AR AL BRI B RIRON ST HER, IFiE 241
BEMBENUAL B . W AR 5 QA A SR T AP 7 9 AT P AR B, SR UM A 47 =
T M B SR T, O T ORAIE BRSNS U R B EOR, AR BRI S BR T
PHABRLEOR, AT Y, RTRet sy T2 K, BAAX0N:

1

fO (.X') = xmax _xmin s X € [xmin ’xmaX] (2)
0, other

DOI: 10.12677/met.2022.112010 79 HUbE LRE 55 A


https://doi.org/10.12677/met.2022.112010

Tt

KA AVIFRFAT N, f, (x) NRFAT RIS LR, RIEA RS ECER, AU 18
B2 ZFRoN, VAT B E e s B AL
5. SEIPNEHR
5.1. BITHEBESLAER

NEAEA ST G A%, 2RI AT & 5 5 0 B ARG IEA ST G YERE,  JFxT 2t
PRBL T ) B BEARBEAT IR BB 0T S, B ARISAT AT &, X T SENLRE A BC B A AT SCRFR T
FRIIEOR, BB ENR 1 Fn.

Table 1. Operating environment configuration

* 1. BITIERE

T [
CPU P41.6GHZ
WA 2.00GDDR RAM
[Tk 80G 7200RPM
A fic &
BIERSG Windows Server 2010
C 15 & dFE At Visual C++6.0
TFRITE Pro/ENGINEER 5.0
K e SQL Sever 2000
P 2 Hp L HTTP
RS HiE
155 ) 10.0
(ERcTIES 0.5
TEE b 0.648
Ryl A -19.8

HIZE 1 ATRIASSOREAD 0 SR IR P I IR R, AT & T3 5 s IS LD RER ] 3D i
FAFLSE Unity3D 5.4 51 BT AR, AP G B S vk N i AT 1A FTBUR R, Bt AN A
& TS B B IAE, S NIRRT A4 B R I R 6 SR ) -

5.2. FAMEEEIE

FE ESCISSERIBATIAEE T, ARSO BB LR BE T RE S5 FOSR 961 B AR HEAT FO BB ML BT L A
HME S NAE AT HEAT 1 4Eit, BRGS0 A S B BB AN 2 TR .

12 2 FIRIASCOT 6 BE 5 W NAE A, S5 AS-5 A4 5 5 AR P A 5 i AR P R+ 2 (8],
A5 50 R B A 9—0.75, A5 S0 R R i 9 0.70, FHURR] AL, A6 8 R e B A]_E BE 85
AEREADOT SR MR, IEWIA SO GERE RS, JFRA —ERE LIS, R E St T 0 Kk
I PRAIE T 3 i IR TR], - 5 78 017 LS A6 R R0

DOI: 10.12677/met.2022.112010 80 HUbE LRE 55 A


https://doi.org/10.12677/met.2022.112010

Tt

Table 2. Change of signal response value of virtual simulation experiment platform
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0.20 -0.73 —0.60 0.20 -0.73 —0.60 0.20
0.30 -0.35 0.01 0.30 -0.35 0.01 0.30
0.40 0.50 0.50 0.40 0.50 0.50 0.40
0.50 0.52 0.70 0.50 0.52 0.70 0.50
0.60 —0.40 —0.51 0.60 —0.40 —0.51 0.60
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Figure 3. Elevator vibration frequency change
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Table 3. Comparison of the first 5 order natural frequencies of the elevator before and after vibration reduction
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