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Abstract

Abstract

Along with large-scale and high efficient development, low cost operation, coal
ratio improvement and increase of life-span of the blast furnace, the original fuel
quality requirement is enhanced unceasingly. At the same time, along with change of
mineral resources and development of domestic pellet technology, the charging
structure is adjustment and optimization continually. The particle size of charging
original fuel which becomes more and more important to improve the permeability of
air and the utilization rate of gas affects the gas stream distribution of blast furnace.

This paper analyzes and researches four sets of high precision DSP0740 - the
more step size inspection screen detection system which are designed by Zhengzhou
University and Xinxiang Sida Company and used in Shougang Jingtang company.
This equipment is used to test the particle size of the returned material 1# and 2#
feeding systems of blast furnaces in Shougang. It is not only more convenient for
works to examine and repair the feeding systems, but also can improve the utilization
rate of resources. In this paper are the structure and principle of material particle size
detection equipment and electric control procedure designed, are the weighing
systems analyzed in theory combining with the actual working condition and the
demand of the scene.

The paper first introduces the structure characteristics and principle of DSP0740
- the high precision step size inspection screen, analyzes the key technology and main
technical indicators and provides the installation debugging method, this test
equipment has the characteristics of screening high precision, compact structure, a
small area covered, simple structure, easy to change screen plate etc. Through the
different combination of three vibration motors to realize the three process of
material screening, eliminating plugging material and conveying material, through
adjusting the vibrating motors running time to improve screening efficiency.

The part of automatic electric control is designed based on the working principle
of inspection screen and motor operation sequence in this paper, the designs are
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Abstract

mainly as follows: (1) the composition of material particle size detection screen
control system to test returned coke and ore; (2) the design of PLC control program;
(3) the excogitation of configuration picture; (4) the design of communication; (5) the
way of data preservation.

The theoretical analysis and simulation of the weighing system of material test
equipment are finished in this paper, which provides a theoretical basis for
programing and making the collected data accurate and reliable.

Four sets of material particle size detection equipment has been finishing
installation and debugging successfully. The system has been running at the
ironmaking department of Shougang Jingtang company, automation degree is high,
the program is readable, control operation is simple, data collection is accurate, and
feeding system maintains convenience, which not only improves the operating
efficiency of the workers, but also brings lots of benefits for the company especially
feeding department.

Key words: Inspection vibrating screen; electric control; configuration;
programmable logic controller; data collection

TYPE OF THESIS: Applied Research
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BT RERENTE, TERTARORY, ERENREEMER, X308
M — HERE, BdEYHBERRSHBRRHARZ LmV/VQ), &
BENaNRABRNMETY, SEMBREEI B REREBNMFHE
BT, SEREMEERBERET PLC, SURMHBEZENEHRRES, &
if D/A ¥ EFESEREREIE SERE L EoR.

2 MR M54, FactoryTalk View SE AASKMMBBIFRHAFMER: FEwTU
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3 PRENIEFESERHRENLT

FRET A SCHE, BB E SRR XETHREEASERT B,
TNRBEFEEFH S BENLHHEE, FRAS=FREERIT: Habl
4% T ODBC RABEES, ZHETUHE=FRMTIT. WEHIFTFI
RESHRRE . MBS B3R rzhae! & 1%,

A3CRF T ODBC # A%, ODBC BEENBISBRINT:

(1)3TF FactoryTalk View Studio ¥4, &I H AR SE(network)al#E
SE(local), ——E37 HMI fR% 8@, Hil, SAFEER )

elect the type of application you would like to configure:

w =l B
Site Edition Site Edition Machine
{(Metwork) {Local) Edition

Continue | Exit |

39 ITERMER

RGNS A e SRl |

T

Q¥ 2 —/ HMI fRE B — /N R R %38

300 B3 HMIBSE
CRIBEHS S, BIFTE, ZRAEETIE, AERASE—T ODBC
WIS, et BB Date log models 72§ B M77fH = B 144 ODBC;
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3 RRNEEESEERENRH

| Taglale  Taglabe

d ] Usecld
Darived Tugs =)
Trasts Flos Tabke:  FloaTatie. =) Fasoext
Bcres =
Climt Xeys Seng Tabe:  StngTable f ok
23Dt Leg T
= 6 Data Log Nodals Deato Tables |

i 4 _J Commections. v <

3.1 BEHEER KR
@DREAL ﬂmﬂlﬁﬁ D—Jﬁﬁ New %?E

+ @ Al Bjeete
Symbel Factery
+ @ Likwia

+ 5 aSLin Enterprise

= dsrte
2 Aetion Grows ~
* Jilicies

i * JCumctios v

§3.12 &E&ﬁ&ﬁﬁﬁ%ﬂi?ﬁ

S)F

.mdb);
TR X ]

zn
Briver da Bierosoft pura -r-« et &
P fromeary ::"::‘M\l‘- . 80
=
R Aty Briver do Bicrosoft Taend ¢ a)
Lagic Briver do Bicroreft Paraden © )
Darived Tags Briver o Bicreseft ¥iswal Falre
vt
Macres reiber
n'-n @axe Briv .80
Qi K Lottt Buse VT Driver (. 80 v
JB kl‘“lo( = *
= 8 Dt Log Nodul
hovgme i { ;
) [(maw |
PO, S oy
St RSB e
— Aetion Grvupe (EFoFBw>) )|
233 rtidie

3.3 ﬂ#&ﬁﬁﬂ‘]ﬁﬁﬂﬁﬁ‘%ﬁ
()X ARF ODBC P/EMMBEHMAXMRELE—RE—T—H
—5E;
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3 PN ERESERRENST

(8)Fit ODBC B HEE LA .

REREFEFEER N RE T OITALARNEE O, EFERA 2L # ODBC
BEHEATHRE—RAHERER, WLSESERETASHER=RE
(TagTable. FloatTable ! StringTable)Z| kIR & 5 H A R BRI ER
BAER, MiERIZEH ODBC H#E¥H A LB BIX =ANFR# (7T LA Excel 1T7F,
HTHBRESAESHITERERE, RighRARTHIERENFR);

EREHENHEETERE=/NS8E, JERENRE. BREXENH
EHFE. BERENMETR, ZAXPHNEREFARANETH, UK
EREFFERMNLSHHTRE, DUTERENITHNERE I EQHESIRK
MEEXEE, FERENMETRESA=F, REFTEAITKA On Demand
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3 HRENG &R SITRRGENEH

REHFR, UFPPITREFSREMFEOBERERN, SRFAER,
BT BB RE, KR LB AT B THREREHRERE R, RNE
WET ARSI ENRIE, AL ERRRET 2T IRRT T 26
SARIRE, ERIET UE T RERERTMT, RASKEBSIHFARE
BARMRE, RERPSHRMHHLEE, SR MAREESTURE—
NEERENER, BEARET ERARFORERREN. MENERE
S RA BN MHRET, ASRERETHMOKAED, BAERETH
PEENSFHRE. TELRETTERENRETEH MO0, 7R
T EHAT B

ATEFEERS, HERELENRRZEREN, EERAREE

RIEFHE, BAFELENE AW TRAR:
#32 BEEWMR

SRR B 3 A 1 58F 1 BEM

>10mm 8-10mm 6-8mm <6mm >30mm 28-30mm 25-28mm <25mm
2012/12/20 8:27 1.60 491 16.76  76.73  13.79 3.64 17.66 64.91
2012/12/2010:33  2.01 4.12 1840 7547 16.24 4.06 17.20 62.50
2012/12/20 14:05  2.36 4.71 1899 7394 14.52 4.24 17.07 64.17
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4 RERENHRIT

4 MERGNNEDH

HRERGRENRENEZLARRS, FERANATHRERGENSIA
BT MR R, MR ER, RIEWE LFES, 2R simulink
BRRMRILT R, MHRERGHT THELIN, BRERINTRERS
KIZARE, A PLC REFNEHRANEFRSEE 7 HREM. BAHG
SKIRAE, (iEAHRZSIERFESBETUNA.

4.1 MERGRER

ENMFERETEAREMNR, REARS, BELE, FS5EES, PLC
B ERMABIRA R

4.1.1 RENE

FRE (LR KA EDI-800A, W TEHiR, EDI-800 & HAKFHHH & feBL
ZIRHERHMR. ZURNEIEEERAE: LREERERE/RIFER,
2,776 100 Fr=RE R 3.SBREN, HEREAEH; 4BmeMEEshER;
SERMERTRE, TUANRE; 6.%8 PLC ThEs: 7.5/ EIHAHERA
E: 8.HRLMTIAE: 9 10. B} EEILAZ &4

& 4.1 EDI-800 FRE{XE
1T EDI-800A (X RAEEMAI LM T, HEHFSFMNA, FHETLEZIIWM
B, TERIFEERI T ZHNA.
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4 BRERZHHRAAH
% 4.1 EDI-800 REMNRMEERENELRSH

BHER 6
#t B DCIOV 250mA
WMAGH 0-30mV
¥HEHR Y- GELR RIRBFE )
HiREE 100 &K/s
L2230 7; 3 150000/30mV
R BE 0.2uV/4E
¥ AC220V/20VA/ 50HZ
THRE 0°C-50°C
THEEE 45%-85%RH
fEFERE -10°C-60°C
SR~ 110mm(W)167mm(H)*225mm(D)
2E 1.5kg
WAA 74
BAMABER 3.5mA
WA 14 4
- X:iY 5 e DC30V
HRENRDRAER VFD KX BRE

EDI-800 FRE ()R H1H5 5€ 77 ¥

RENRNFEEEREH/ IS, —ITREANRE, H—1RERH
BIFE, REZNBEMRNBAISEHTRE. REASTRIOT:

LE ARG ER, I E LD E RN NBERITRE:

2 NR B X 4mA 1 20mA HBIR 5 HT R0 B B E AT BUE

3K R HEET 2 EHTERIRE;

4RGN R AORERS S S B ek B H, BT RN NIRRE

S.SERREZ IR H AGEIT .

TN A/D BEEER. BERE. A/D HREFERREX 100 X/, "L
BER RS S EEEAANAEBERE; 30mV MAESTTUE# 150000 2
TEME, SHE02uV. VFD AERE, 6 MERER, ERBRME; 746
HERERR: 104 75 AEFRHARNRRT: 15*4 T3HER.

4.1.2 REERER
HEABBR-MHEEREER LN AEBE, BREITETUNAUT
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4 BRERZENBERIT

S 1ok B RAETMME/RFSN R T E MRS AR, ET
BB MWAERRE; 2.8ER: B e BEME 778 mE AT H B
HHRE, SRR, TREERX, ERERERK: 3.8-AKX: RALFER
#H, EWHEREA B FEREFBOER S, NTHEVENRE; 4858
R LR BB SRR BER DGR, SR3HK: B WHARMET
B R MR AR MR o LA R E: 6.FERG: AR
PR T M NETETOARE, RS HNTHBEMMENRE: 7.
MENER: ERAMERT, HEERETH LR RBNER SBEERIEE
RNt RAERERTY, RENTAFRERERLZE, FREEBSKEMMN
Tk, BMBRBEMHEAOREE, @l BRE A RTREE
EES, IERENESHERTRES, FTEUWSHOTFNA. BEMNE
ARBABBRMBRE, ERENTEER, ET VR FEBTRER T
Z R B,

MM EBRRN TERETUEHEEERM=HIHAR, 23R
RENEZR . BETARRESRR, TEXNX=AEBEHHARBIHITIER
Bg— THANNA:

LR f; BN R A AL AR, SRENENRLE
PR RRR, @R —E R ER R E B oA IO R R AL B R A 3
WBNEN. IRSHRRBEREK .

BRE— 1 ERRELZ, RKEHNL, AREEEFAS, HBmEENr,
HEERAp, ZEBRHBEERRYR 4. JIXRAELEF RS NER
i, ERHEBEEANR:

R=%L @1

LML PRZNS F RN, BB KERA, BRRRTERE. &’
HipKEAHAL, HEBEBANEDAS, EHBAEELERD Ar . RIBHEER
HEM, HaEROIEENTR ML, IRUEIRNA .

ATAHBHELHTUSBAERLHRR, MR 4-1D REFHS, TU
/3T

ApL ALp ASp.
AR T 3 4-2)
A -1 KR 4-2) /3.
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4 RERENHHRI

£=_4£+_A£._AS. 4-3)
R p L S
%9}" s‘ﬁﬂgﬁﬁﬁﬁS=ﬂr2, 9!'] As = 2nr*Ar Efu
AS 2Ar
I 4
:pap YIRS B
_é.r.=__/‘A__L_ (4-5)
r L

B, RERRNEL KN, RN, u RRFVEBEEMNER
A¥. 1R U4) . 45 KA @-3), F:

=U+2 +-pr—[') -*E (4-6)
AL L

=K*AL-

L
R

ApL

K=14+2u+—— 47
PAL

R (4-6) VO T ALBELREAR A B e BEL 3R A3 5 AR B R U R BURIE L

SR MK ERIEH.
B (4-7) TTLAE RS AR K X/MERR R RS R TARERER

7, TRHENEAHEBRMENETRE. A—HERRBRRTHEER
REHER—HN, REERYEFERN.
Eﬁﬂﬁ?*%ﬁﬁﬁﬂi% BAhe, ATHESNHE FEAE

WERSZ—VERSEL, ok us . X, R (4-6) HELE:
%=K£ 4-8)
Btk WEEASZIN NGRS REREET, HEAH LRIRONA. B

HEELEHITE, SEAERBNAES, FEREAAERGLTHY
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4 REREHHRIH

HRE, BIFEERNTHOERE, WL —E R 5E R
HiESHRESHER.
3AGPEE; LA R ERMETHE, FAA KRR RN,
R e B8 B3 LA A R R MR R R R A R EE ST . BN
FRABBIRM BB —RERARB AR, CZREEMNRAANEYR
b, FIRX 48 AT A RO RN B BB AME S, SEERESR
BRDBR T ZHMA. ‘

KRE4ABBR—BBRALHENEE, TERERNLHRKRBE R,
B Z RS ATROEE, M8 LZBRMME—HKE, WLHEERH.

ERBREABBNN RN ZSEABROREE. RS EE, W
BWE. MASHERSER, SAMESHFER, EEBETROHRT,
SEEZBRAREY, WEMENLFEITER.
LEERBHHRENERR

EEFABRBNYENERN, —FTHELEEBHERZINBRNOAR, N
RUEEBROABRBIKXTUSEZ L HHBRAERE: A HELER
HETE, SFRGIAE TR 7R ULA S RRIER U PRE A B E 30
Mo

ERBHNEER T EERANBARRELZI, TEERBEMRERSN
&3, HENEZ, WRNFENPEEEHER, —BEXEA —ENRE,
BERATRERENHERYE, RETRERKK, NZEREBRRNENER
R RN LR &5 BRI B K EREEBREN S 0. S AKRRSRNERT
HALT TEMNERAN:

_ K, xK,x K, xK,(W,, +W)
N

C

(4-9)

A

C —BANEREBNBEER
w —F%hEE

W, . —— SRR R 19 B (R KB

N — R
K, —REREK, —MN12-1320
K, —WHRH
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4 BREREDHRIH

K, —FHAREORERE
K, —RERH

ARG THBERBREBNNERAR, RAZERTRHHRNE
AMRE, RERFHIALEN.
2 AL BB T S RE

KREABRBOBRERFIEQBEBRBOREE. E&tt. BN &
5. BT, —RERBOSERE, MRRSEHR, FUELERRELRSE
KIRHEAR RS — SR HUE RS E, MiZzGa5BRRENRE. —RELT, H
FrtREABRENIESE. BENES NS =AM T RERR R EBRRN
B, CHRERZKEEKE.
3.&MREERBNFEATER

WREABRRIMNEE - HELRINANGE, REOTNX, NiXf
BESERBENER, HRENEER: B HEESEERE XNOEHER,
RE. FEEHROAREME . FRSHHEBETRZECENRNAG &
BERREAR.
4 fE IR

KREABRZEHERCSRRATENRNEGESHITHL, EEAGR
| A, AT HEBBESRATRMTE, HAERERERBOMANE,
BARE, FEAG, HEKT TaRmBENERE, RN ISR
HRBATEN, BRFETTERBEGNNERRERE, BRFHHLR
RIS TR B R O A TR . XM ERRATL SURE LR RN
HREE RS ENARE, B3%RE. ERVUENEX.

HIETSHERLEE R, ASCRARSHERL AR M TSC/TSB £
FIRREA B, BROTEFR:

—

E42 TSCHREMLBR
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4 BRERENHRAIT

ZERFGBRETBFRAMBABE, CAARMHEME, BTLUAX
HEANE, NEWED, Z2THMEE. CHNBRRE - BRERTHE
®, FPEFERLEENL, R, HERE KARHREHMNET ABK
REEERADE. SARBIBRORBPMAA: RENL, HRA. KK
BV E. HERAABREHERER S, R THRBER T 2N,

#£42 TSCRELBRTIEHERER

i) By B
e frE TSC Kg 50,100
REE mV/V 2+0.002
WAHEBG Q 38114
8t BEAT Q 350+ 1
BUMERE V(DC/AC) 5-15
BARBEE V(DC/AC) 20

RETR %R .C. 150

L VE %R .C. 300

RS m 5

413 EER

TR A R R F — R, BARRIERE—#, mEAHE
O, REHAORE, A MEBBFBAFHRTAFENEE. A
T BB RBE R R S H BRI HARZ HmV/VIQRIE—B, AR
ERAKERLGN T, FURARRENSMBRRTET. BTAME
TR —RFEFRABENERY, RS eANEBK, RHERE™E,
TR GRS AR, ARRBOIMEFREHRERTTE, FIN
SR BRI E RS, EEEQ040Ke TEAK, BARMBIMEMIARE
Ax—%, ETFHREEHEY, BHHLP—NATREEISIFNMARE=D
fa, ZLERLER AT EBRUOREP .

BN BEBRREGERENTHGENAEY, BMeBRRBZRANE
B, BREXHTE. HREBE 400 6 524, BREVFTRAMEANHK
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4 RERENHRIH

WS, AXRANRSRABRBSEAEESE, BNSKLEHERANA
wokh, BRaEREmE 43 FoR, 2P, 12, 13, JARRA, TR,
ZERERSAMRA, SMARNRHTE M ERRT, 458 EX HiEH#
Ji+). EX SRE-(BU-). SN Rift+. SN -, SG {55+, SG {55~ SHD BFil.
BipsLEmE 4.4 Fix.

HRESES HESES
3 ; 3
Y88 222R ¢8R LezR
2533533 | | saanads
FORERTG FEEIRTY
-11 E Ex#‘ﬁ&+)
ex-(ifE-) &
sn+{ R iR+) 5
SN-{ K 1+) - X
sG+{(IS+) *
sG-(S+)
SHD{ R+
[ ]
L8888 RR L RRLLRY
$Eana3S EEEEYE
FR3REF0 Buasanm
x ..* X Trrec

3%
-
¥
)
2]

RERES

E43 LCCELEEFEHE

L AW TR

44 BHBA
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4 BERZHHRIHR

4.14 (ESRESS

EEREBNITEREREAHRETERAENRNERREBERES,
itk SRR T AT R FELRRERBRR AR TRERSR, REH
BERAEEES, BRESA. Bl RREZANESREEER. FSREH
FEHSANUT=H:

LRSS A TRENROARES, FIEEER—ESHNERZBLAATHR,
REHRSRZGHZEME, FAHEREAANEE. ARSFESHTRE. K
ARTFRELABZ 5, REkDEY GG SXE ZRIEKRRE PLC FHER.
2MHE. TR BREEERAFEFER TR, BEATEHEURINE
R 24V MECEEE, FEMNBANGAR. BRESESHITRE. BK. B8
AR, RE R BT S A NS EREE R BB REER.
3.4 ZAMFERAE —ERERN WS TI RS[AE), X
SMEERFEH OH L, FERERBFELAE SR KR RIITIEE,
RAMNET B BIENE., PLRE. FSEMZAENAK, RREESER
EERFTNGRERHERZEETEEZA.

AXRANEERERABEIEB RS Phoenix Contact &E#F MINI
MCR-SL-RPS-I-] A5 S M {5 5194: 4-20mA, B -20°C-60°C.

AR AT F T R B SRR R B AR 4R, T/ L ¥(19.2VDC-30VDC) ] H
R E R, T DIN S5 EESREe, mTEAR:

45 FERER
ZRH] RGP PLC 344 S MERBMAR, RERERLNTX, ¥
HBARBHRE.



4 RERENGRI

4.2 fE BRI 4T

BB T ERBABBIFAERNER. TEBERNEFFER
BN, ERIEABRBEA RS RN, MA-RHRFER R
M e, EMMARAMHBORNXR. BTRAMARKNREGS. 3
FIRA, A—AMEERRFRAGRN-BHEEER—R, REARERt. 3
SEH2ZS. BTFARSFIMERR, HABSHER—#, BIIXMMN3).
BASELERL RN A, ERAEEMMUEBLRNEEERBL IR,
HE A BRAIMESAT, SWEMNNIAERE. SA-RHHESAES
WX R, BEFARER. Mk, BEXRSRE - REENKED.

42.1 BSEESH

HRAEBBBAGHOIERFREME. BN, EXE. 0. BE
H. REE. BTFRKHES.
L. RIBABEBRA-RLZEONRERESHHUASHLZEANRKX
WERE, —8Ry, Tow:
y,=% Al e, x100% (4-10)

Vrs

AL, —ERERKINE:

BT, ATCUEEIA BRI EERRERENKD, UEHTER
A, FANNESERA—#, RHANBATEE: ERNE. RAafls,
DS, BATBUSRBI - RENS, HFIRTREANRDIR
B, RENSEE RS THEEEZ RAKRENFHIARD.

2. REUH

R AR AL Ay 551 R AR Ax Z BRI
BEREE, HREAA:

Ay
k=— 4-11
( )

BELAT R, BRSNS HENAERREBROREE, KMAEBRROK
MR AR HE, BREE L RAEY, SRARHRIER.
3R #
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4 BRERENHRIH

B ARBEEGARYA)TEFRAGL LS REABFRITETH
HERMABARESTRSIMVEN, R BT RRKTENE. B
RE-RUBRBERBNBEIERR, W

1 AH,

Tu =t yw x100% (4-12)
FS

AH, — ERATREMH OB EE.

AERM
BEH. AREBEERARE N NESSKHERERNFTEFTE
AR —BEE, RERXA:

7p = T—2%x100% 4-13)

YVrs

AR, —ERATRBRKERMENE.

EEAANEERFRELERE, THEEBLNR LTI, X
R AESE S IR — AT EE, BREAFHEREREFRHRA
R RNBR A ER EWE.

ERRRRERSNERTE, ROTTURER —LLRYERTERSY
¥, TRFTEENRE. UBTHARE: SRS TSC RFUELEE. EDIS00
WENE. BSMES. PLC RIS, A BEHRSHERS.

SCR3 PR AT H R LA R AT

LEWE ELERMNNKEHE—MFERSEN PLC BFENASEE L
R

2 ERRAERNESTRS, BEHRERERSS QEF— A — A Hm
B ERE, 4RHSRHERR EREREUE:

3 B0 P MU SRR, ST EAURCGR ESUE:

SEFBTER, CRHBKBIERAT LB

SRF GEERFNRERS, EREINEYERT/ITRIE, A5
WARER AR T TR E, RARBHREEEAYE, ERFHRE
GEN. FEERT —SERFHEE, MBARERENBERIELT TS
Ligs
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4 BRERGRHRIH
#&4.3 IEATENBRARLBERE

REAK BfE

WA 0.00 7.10 10.91 17.01 27.78 33.17 43.76 49.60
Wi (D 4.01 6.29 7.42 9.42 12.87 14.60 17.99 20.00
B|A 0.00 7.10 1091 17.01 27.78 33.17 43.76 49.60

Wl (D 4.01 6.30 7.52 9.47 12.91 14.64 18.03 20.10

& 44 SUTENEHRAS HBR
RRER 01

WA 496 43.76  33.17 27.78 17.01 10.91 7.10 0.00
Wl (1) 2000 1799 14.60 12.88 943 7.48 6.29 4.01
WA 4960 43.76  33.17 27.78 17.01 10.91 7.10 0.00

W (2> 2010 18.04 14.64 12.92 9.47 7.52 6.30 4.01

FIR BN =R A H AR, TS ERNTERA
y=he+b (4-14)
EEFRRERRAE n A, WS MRRESER y, SR EES LAAREZ Fi
BEN:
A, =y, —(kx,+b) (4-15)
R RN TR Y A7 JRMEE Y A X kR MRS RS T
%, 8

2 Y7 =280,y ~bX-x) =0
(4-16)

2 ¥ A1 =230~y - bXD =0
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4 BRERENHRIH

[l =t B
k= nzxiyi -in Zyt
ny x’ -—(Z x,)
b= inzzyi _in 'inyi
ny x> - x)
KRB LR HETMBIEARNTA: k=032, b=3.96, ATIATLAAH
MAMLN: y=032x+3.96, REBEAN: £=032.
mR@-15)A14
A, =0.050, A,=0.058, A,=-0.031, A, = 0.017, A,=0.020, A,=0.026,

@-17)

A, =0027, A,=0.168,
mekEEARTE:
y, =+ Muec 1 100% = 0.84%

Yrs

AH e 1 100% =0.15%

1
2 Yy

7, =+ Mom 100% = 0.50%

Yes

BB AT, R THARERE, ATRETHRRE
KSR XE, TLLUETEE, BERLRENEMERENERE.

4.2.2 RSRHIED B

B, KRANBEMBESHRSMES, MHARTHER, REMRBR
AR, HRESEEQRE, FExH EBRNHEFENFREER
RNEE, PRABBOsIERYEEE N BASER A7 ER AR AR
FORERIRERBE AT, BIASEIT A R R XA BRI B AW LR ([
S AAREOSERREE. HARIKERGRE T EFUR:



4 RERENHRIH

B46 HERGEHEER
MrEEZHLHE:
B (R NRENDERN, » IRFREFELENMLB)
F =—ke (4-18)

MBS (cARRBRY, vIRTFER :

dx
F =—cv=—Ci=—C— 4-19
" cx=—C ” 4-19)

BRESABESHLEHANER, THASESE - EESHERIRE
iNE T

ZF=(m+M)a=(m+M)5c'=(m+M)-§Tx (4-20)

Heba HINEE .
KT RR B x FRA ERERR, HERMR-B N T ROR,
BE REMZ S F R THUR:
(m() + M)i +cx +kx =m(t)g + F () (4-21)
m(f) — YR ERE
M —RIHERE
c —HFRERGNHEERE

45



4 RERZHHRIH

k —HRERGHNIERY

x —RERGHX T FEARME

g —EImEE

F@)—YH T#Em /1

HR @20 UE HL ARG R — M RIELME RS, TEREEMIGETS
¥, FAA OB —AMR/MR EBA, ARENR R YRR R m() ,
FORESR, HE_EBR—ABEAG, HRABRBREHENTE, REERT

SrHTAbE.
BR@-21)ZA:
(m+M)i+cx+kx=G (4-22)
W BN AMREN_HERERS, WMHBTHRERTR:
(m+ M)s*x(s) + csx(s) + kx(s) = G(s) (4-23)
B[R EREILBRECN:
=21 w (4-24)

TG(Gs) ks +2Uws+w]

k —c
mid 2J(m+ M)k
E AT S A BB REE R FE w, =w,y1-¢7

W T e, ELMMR B RENESHE, NEREREMANZRS
B, HTHESTHENERLE.

ﬁq:'r w, =

43 (HRA R

GEREUAGURE. £EER. RHHeRARXTRNA RPN RER,
D ENAAREHRARNAN T, EHREBYXALREHTERIR
H—TEakER. SHAYERERF TR EHTELEEAL. YRR
R, BAER. HARY, BERENMEEEY. 8THRSEREEIRS
AL, GHENR. B, KT, 2%, £5. HSRERRAT
I .

GETENEDEKERLHLEE, FEML, RESABYRYRAF
AR, HROARTERLEFAMRE, BIAURE, Skl
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4 BRERENHRIH

SRS HAER, iR LR ERAIECRE.

HEMEETARTEN, HHAGENAAMKTUREEFENRS, &
TURBEHNRESL. HERFHERENER, XREREHETENRK
X5, EIBIEARRIHEEN. HTHRLRFENMSE.

43.1 FXMH A

5 FLAT A3 A (R R U 43 2K«

L RSEH G KA FR LA A AT JI3K:

OWEHE: RBRERANHIER, ERETHIFELERY, BdR
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