Mechanical Engineering and Technology #Li T2 5$HR, 2019, 8(6), 500-510 Hans §Xﬂﬁ
Published Online December 2019 in Hans. http://www.hanspub.org/journal/met
https://doi.org/10.12677/met.2019.86058

Floor Vibration Analysis and Vibration
Reduction Treatment Caused by
Vibrating Screen

Zongqi Zhao, Quan Duan, Jinghai Xiang, Yanmei Xie

School of Chemical Engineering and Technology, Xi’an Jiaotong University, Xi’an Shaanxi
Email: quanduan@mail.xjtu.edu.cn

Received: Dec. 9", 2019; accepted: Dec. 23", 2019; published: Dec. 30", 2019

Abstract

The vibration signal test system is combined with the simulation numerical simulation method to
analyze the floor vibration caused by the vibrating screen. It is found that the excitation frequency
and the natural frequency are close to each other, which is the main reason for the vibration. The
potential influencing factors of the amplified vibration are found and feasible. The solution, tar-
geted to add damping and so on. It is instructive to plan the placement of large equipment and to
modify and maintain the surrounding space of the working equipment. Using the combination of
experiment and simulation, a new solution to the direction of vibration diagnosis is proposed.
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2R RSl T shdaiil . 2 shis bR sh i =R . =R IR AR X R TR
1l e B R SRR ] o R T 5 2 R SRR 1 e 5 M AR B AR B (5K, 3 2 R0 2 28 Bl 1) BT 75 A /i BB IR LL 35K 5
1M . 3 B SR RGN BN BE R GELE 250 v 1 22 B 40 T B8 s M e T i SE e R 3, ARe ) 2 1
AR, Bk, WitE 0T TR AE R A SN gy oy (8 H 3 sh A = s
il R A SE I i R

I S5 ) 2 B AT G0 R LR VA R B BB 2% (Tuned Mass Damper). €)@ FHJE 28 . EE#FH JE 28
FHH PR R 28 . KEYEMUAPE B 28, IEMUATHE %S . HER. S IPENR S, KRR B TG
KBR. O Tegemaits, I HEARRSEREWAGREMSE T 2. Hrf, TMD 2&—Mn] 5
SN IRIREEE, FRE R AR, HARERE, MR Z.

2.2. PREhMA AR

Xof R S AT 32405 S0 et LR AT AR B VAN ) At o 0 A 1 v e R I VA S
AR I % AN S A B B A 7 VE RN ES 2+ B . LA A AT iE ol r i, AR 4R
MR, BERNAIE — B V=K A, B LA ZIE AT K AR 0 A4 B SR A IR 2 15 5
A RIS S5 AR E

A YR 1) VLT3 2R S MR AR A7 A PR A &1 (1) DH5903 fE 5 X075 5 A, &R 3K H]
B&K ] 45y 4526-001 1) e FE A DN s AL IR AR . it T3 iR Bh 26 B SO0

R~f: 6350 x 2286 x 1625 mm

h#: 800 kg

Fi#: 5600 kg

HLHLELTE: 700 r/min

KRUIIHAE —A PR F R 2 R B 57 17 7= A AS RS, BT ARG 20 0 75 2 A7 2 P P i i3k A7 41 30
W, W FOEPEIRBECK IR L4058, B A EESAE . MR T (& 1L, £ 2):

Table 1. Vibration meter number setting
=1L RS HIRE

4 EACE

REPE 1.07 mV/EU
e 5 X VA
FH 77 AR B
SR 8
PREZIES 512 Hz

Table 2. Acceleration sensor parameters
=2 MEEERSFESH

¥ HfE
Bk RAUE 1.004 mV/ms™?
e A LA 0.010 Hz
Sk E 1159 kHz
IR 25.2 kHz
L EEE —54°C~180°C
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3. #RENEIE L REN VY
3.1. #RRENTE TR AR REEE(E 1)

Figure 1. Layout of the measuring points in the urea packaging building

B 1 REEREANHEE

IRBHE R AR VU AN TN .70 T30 A7 B AR R 3R A AR B DU TP AR SCRE B, RO R 1—— 4R
s M 2——4bA, W 3——im M, I 4——hdbA (sl 2-5, %3, % 4).
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Figure 2. Spectrogram 1 spectrum
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DOI: 10.12677/met.2019.86058 503 Wbk TR S H A


https://doi.org/10.12677/met.2019.86058

BARE

Figure 3. Spectrogram 2 spectrum
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Figure 4. Spectrogram 3 spectrum
B 4= 3 5L E
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Figure 5. Spectrogram 4 spectrum
5. M= 4 STEE

Table 3. Vibration sieve parameters’ vibration single peak (south-north direction)

= 3. BN SRR S M RIEE (R 75 1)

BPSVE TN I E m/s® HE mm/s H2%% um
1 1.0 20 48
2 2.0 20 60
3 1.0 2.0 76
4 1.0 3.0 79
Table 4. Vibration sieve parameters’ vibration single peak (east-west direction)
4 RINTFE RS R RIEECGRA )
HUNVEELAN InsgEE mis? HEE mm/s frF% um
1 1.0 20 48
2 2.0 20 75
3 1.0 20 69
4 1.0 1.0 55

A R ARSI . 2.5, 11.5. 16.5. 18.5. 25. 30.5 Hz.

B By KB, HRBH 0% A rE AL B A SE AT VO ), ROSENT 3. 4 I i [ AR 31 e B 2R A
B ] b W0 AR IR SR — FOPEAR R, ZER0AN K, DI W R IR AR . T RSN 1, 3.
4 A rE AL TT A A IRBIG KT 1y 2 M, XR M TG, R S EAERZ N . B
KE, PRENIFAIIRBN T L2 AAE IR Tt (ERAERSIIFIIME N, Frabsem R 7R3, FrbA R
— B R R WO ) BB TR MR JE A B PR A R e TR A AE I IS 0L, 65 A B2 51K T 3R
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3.2. B RANBIIE(SR 5)

Table 5. Single peak value of vibration parameters of corridor wall

F 5. HEEERDSHBIEE

i B R TS E mis? HE mm/s £ um
B RE 1.0 1.0 50
Tk RERE 1.0 1.0 44
DU R S 1.0 1.0 27
= RkRERE 1.0 1.0 28

M ETTEE AT LR B, RRTE SRR X IR S L B AL R B e T O, ISR R, xRS R
JBORAER], A KRR, SRR ATE BB . SERR B IR BN I, Wil LI AE Tk /N Ak, BT BLEETH
PEAIN g, B RS2 B R EAR SR, HLARS IR EZ AR AT A

4, RS
4.1. BEEWIES ST

NIRRT 51K TR, FEMRBIRENEMEGME. EhFRirgES R RE R
(1, AL GeR sl A S AT 00 9 i 2 7, ELAR 0 00 P 50 S5 3R B 75 R RS i A AR K R TR
Meo BT CAULIN SR AL G HIAR BN T VR TR A B iE o A BRIG 7 iR B AL T SR S o 52 4 &85 440 i1 A3 400 %6 R4z
BN R — PP BT, BTLAAR U B2 AR A, ol BT BRI BE AR i, I EE Ansys
Mechanical APDL X 5 #E4T 2 s e @ 8, SR T R8T 451, BEAM188 54 s, RHEJE L 1:1.
H T RERRORE AR5 P S A4 B —, B NI V22 P9 B I B 2 A5 TR 2504, BT DASRE FH 2 B 70 A 5 35 J 0 AT 1 7 3R
R AIHESR S5 Rt ] 6

Figure 6. Urea packaging building model map
El 6. FREBREERE
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X e B P S B N T 52 29, QA B R, TN LB R EA LR B, 78 s
b TOUIRES -
SRR S, W R HEAT RS R 7 I REAT R AR, SRAF I SE A MRS TR 6

Table 6. Structure natural frequency

6. HHEHME

Mode Fre[cﬁ;:]ncy Mode Fre[qﬁze]ncy
13 1.9304 137 7.0466
14 2.5044 138 7.071
134 6.9661 292 11.506
135 6.9959 293 11.545
136 7.0234 294 11.594

AR, I T 2.5 Hz, 11.5 Hz IXPIAAEAE, X ABLIA AR 4RS00 BRI OO A8
JUFAIE, BRI AR AEAE AL R ([ A S b AE b, (E AT AR AT RE S R IE IR KUK . JEHAZ 2.5
Hz FEFT AL I BOF AR . FrPL, BRI —HRAEIR, R AT B B 4R 2 2 AT T -

2.5 Hz [ AP0 B RHAESR YA 7 40 7F

Figure 7. Characteristic mode

B 7. FHEREY

SRR i TR IRBN I 10 T AL B, RS T AoR S X A7 B N 3500 NAT 7000 NI PRNE IR 77,
WFRHE 2.5 Hz, FFREATRES T, FEBLIEIR T, HEERIATRARILIN ] 8.

HIEIRT L, 523 2.5 Hz FHEACR AR 105, @2 RS TE 40 W, SRS K, i EUEARNE
THBRIX L RFAE A IR 77 (50 o

H A BSOS A PR AN AR INBELE o 8 N2 SR AT DA CS 3R 45 1 S AR P A0 A IR 4, i
TFIARIX . I BEL e AT AR R B e B, R FH BELJE WS RE JRGHIR th it LS LI — Al vk (E 3R 3l i 5
KEVRHIEARAR 2, HXTRERTEINZREC R, LA S5 FE IR JE f 773
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Figure 8. Deformation diagram at 2.5 Hz resonance
[E 8. 2.5 HZ IR I TV E

B B R AT IR, A A RN BEJE S R R R E A R, Ak, LR EAR
R B LE T B, BB KR AR AL IR (5] 9. 42 7).

Table 7. Damping ratio and corresponding maximum deflection

52 7. PRRELFNXT N B AR

BEJE Lt BRPEEE (M)
0.03 0.039544
0.05 0.031214

0.1 0.017589
0.15 0.011959
0.2 0.009684
0.25 0.010203

0.045
0.04
0.035
0.03
0.025
0.02
0.015
0.01
0.005

0 0.05 0.1 0.15 0.2 0.25 0.3
FRfett

Figure 9. Damping ratio and corresponding maximum deflection
9. FEIBLLFANT BB KR E
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FUAE Y, FJE LR, SoRBErbi/), HRITF a3 e LA, SR HERE R T a3 AR H R .
FIT AR KB JE LA — MRAT 2 T 3

4.2. GRIHT

H S B0 45 RANAT BRI I 45 SR AT LU H -

SR IAT IR I7 RHER A 2.5 Hz 11.5 Hz RY&ERSy, TR 2 i [ A A thAF £ IX P ME
IRBN I A B OB B B0A MBS AE,  BHIIRSh TR AN IR 3 TARRPIRZS A, R IUAE AR 2h 17 L,
IR AT RERIIRIE R . 10 H, R R RIREN TS OLAT UG . Z5MIRENA74E 2.5 Hz, 11.5 Hz
SELZARHEFR, H M IRIEAN S EREBOR  BEXX Eeih T fRsh, R nie e, B e L3 hn,
IRBhEH RN, RJEE T8, BT DO PITRE RS 68 AT DR BN E 975 K.

5. BUEIEHE
5.1. nfEfEss

BHJE 2% 2 DR Btz B MBH T R FEIGZ B Re 2R B, I BELJE W RERIR 2 LU 3 i Wi — o,
PR FEAE AN 6 ANBEJE #8 LA INIRZ) o

BN LU RIAR BN G 0 far 5, AT HERRIE A ARG RERS, DUF VIR B RS R A S, DUk
BlFH e, % &EiTR EELE 7000 kg A4 (—BASEL), BFrLlar DUER RS JSC-1200-SK &%
JSC-2000-SK (JSC-1600-SK % JSC-2000-SK HuAR). AT LAMRHE SLpr =k, EHENILF A& JSC-1200-SK
B, WIRABENGERE, WAL &R JSC-2000-SK Y5 (4 8).

Table 8. Air cushion shock absorber load/size table
%8 SBRABERGTE/RTE

Uik JR~F(mm) faf 2 (Kgs) ERATIES ] 72 MR EE CS*L

A B H Min Max (Hz)
JSC-1200-SK 300 300 120 900 1200 3-5 M16-110L
JSC-1600-SK 350 350 120 1200 1600 3-5 M16-110L
JSC-2000-SK 380 380 120 1600 2000 3-5 M16-110L
JSC-3500-SK 525 525 120 2800 3500 3-5 M20-150L

5.2. INE=SMHERHME

TEPRBN IR, DU A R PUAR Mo T 2 S5 2 AT 25 B, s 71358, 3t 4 4. Wiz arszh
DTSSR, [EERPIH AR, Hrh—4 R85 /78 KT 3500 N, A #E R /KT 1750 N,
—# KT 7000 N, HANS %R 71K 3500 N.

6. 4518

bk, wAEIRS BRI, AT A BN AT, IS AR E R TTE
A REA BRI . AT 0 TR 753K 2 R AR SR AN D9 2 B A I A0 50— 4R B0 45 -5 3 20 B
R, REEH T A E, HAWAAEERMIEZE. A4, LA e s . Ml R
SRR, 8560 RO E BRI AR . R @O b i & —fh i 22 A 20 R i, il Sieie:
SEHAEBMLE S, AR T2 et T Rsis W, 426 %5 I RIRE A5 e R G NI LR T i, il
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