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P. 9550 (1-2)

M 14 RRELSHVIMEE R RO RSN SEEME, MR L NRERTR]
FEEE, HNAHRERSE T TRITAETHASNEESHE,
A 15 R ERESEHYLA SR

O AT, RN LW, FEANIYN v/min, HETHTEEMREFR WSS, Fanh A,
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ARt R TR SR 2R

LZHHLRE T RENEZFIUEEHEME, AERAREE TAWAE, ROalSR204TH
B8, W LM AR YIRS S . F AAME AR DI
INTAMEERITR, B -6 BRELAVIRIMEEME AP IR S A A, —
B & SULE SN ER B KT AR PE R R K Th % ol e 7o I
W 15%: RERBIKEMMFPER A IRLN D S%; 2 R I
B ESRRREEMILAD 10% . “w_ 1o Lo

A 5IS BLGE, 1985 4F LUJE A 7= 0 400 3800 2 o LTS
(nety BH¥E, BR{H MR,

B, MMESEEABRELZNH TN AMEE,
BRI, BB TRENRE, RER A REREN 3w 2]
RMEFIESHMERBEN; fEXBERD, ZHILAT 3000 3000 4000
MERAREN, FMEREMES, RHPUEAETKT # (i)
FEREMK, HEEEEEHEABRNTIES THE ® 16 BRI2 5% R AR A
H, REHERE . TRESSHNEES, 58T E grasstbnrxsssis
BABMARELAAER, TNEIBRNARELAT,

EEHL Rt Th bR E THABMA TR, BBl bmS i ETERE D
o ZEMATSH ARG, — AT RS AL R S G B IA 56 BT 13 B BY 48 FAMEE
E AT P

FATETHRE, BXALMAEH#AHSEGNEY, B TMYEN ZV 4m

2, Ri

Tigi(N-m)

b/ {g(kWeh) ']
2EE

O ARG IREEESAEWIL, T, ORAVNERM SRS TRF, ., WIS T AT
MAELE, - -BATABRE TR RS,
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KA, B ap, 01,00, THE/DN RBERME: MENE L EEEHENR, RE

2,3, 4, 5hikE,
B, JEEAELA) AEPrEY 4920 B, RIS RSN
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it TR B KRR

Ty = 160.39 - 0.110913n + 1.36485 x 10*n?
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P. - P, P
m="p,  =l-p
e RHTT B L B AR PR B —ERS, AN . IR RS RMER
MR, EPEEBMERBESMINERLESHERR, EREAH RB LKA,
EFINEH L4 VMBI L ME D MR AL, VML REERAsE . B,
WEFA S EER R, MIMBRES SRR, FRABESEEREL. BEIRAHHE
FE VIEBHR AR B B S BESE F -2 (8] 4y K T EE

BB ER L. WORK SHBMN R, BE. B E T 4
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PR F=2.9.
LI ERIEARKESN . MESXESSEE Okm/h B R SIENE, SFEFEER
Fd

= 0x

EERREVDEMER WK MEM R, 48 T 7EEE R 60km h At 6552 16 7 30 B £

Co, HBHETRUHBERFEE o, 6THESEE Cx, BN om
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FNNE—ETHES THE, /K V-ER -5 54T 3 o3 57 S 8 BR oy FhmsE i A .

(—) WA

FRBEHE, BRSO E MK~ 0, 2w H p
HERAURENMRBALABRENEE, SR EAREN )
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I, 0N B 58 A ) R TR A R A S R SRR AR, e e WIS A
MR dfMd (B 1-10a) ZBREAMEM, Bl PEEREFES, & PRSI TEMTE 48
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e, BRI —IE S By, BSHE
s G AE A T — T BER R LR R
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F
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M REENRHZ®, 52, B
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A 1-10 EEFSAEEEE L AR
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AREXAME, B HRBYNES I SREBEHF S, ATLLFEY, BERNIEKHM
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BERKAENENER
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BEAREEI D KX EHARINFEHEL 2n WRBKIRE S T T & M50 830
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BO. Bt SR-M+SE (FFREABSHE LW . B4R RN SR LW
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002k

¥
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%) SEMEY: FHGHE . FEER RS T RN SRS, 5%
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b il 4 E 2K, Hp
Fy = 5 Codou?

A, Cp ATSEMA R, —Mukn L2 HiE -
¥R WEYE, EFFEERS. IEOERD
R SR ARG T BE R 3 NRE, Cp 38 ANBE Re
mMAEk; p AELEE, — M p = 1.2258
Nestem®; ANBRERM, BREFTES
FABEE (nd); u, MM EE, TL CRE LM DT AW FELE S5
R DR T B (m/s) |

A% OB EREBTEENZEH, u A 1-17 FHF&EmEHESIEmMENL T4
RRR AT o I w, B kb, A Kl w? i, WSSEH (N) X

(1-3)

X (15) B, S5MEARYE Cp B A HME LA, 4 {83% 3] 5 H 2 6 6 R & A
St —Bw, UG Cp REBRSXM AN EEEE, 50~ 70588, HE Cp HE
B 0.4~0.6 20, BE 70 £RBEAHE, HTH- FREKWE, SEREITEER
it Cpf, EOER, REHEHN CH ALK 03 L ETHM — 4, U CITROEN ZX & E
R Cp K 0.315, T Passat FFHFH €, HEMER 0.28,

AREFSHFANETEIFIAN, K C,ENFFESNERTHNEL (BEH 1-18).
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AR E-T] T:'fﬁm];ﬁﬂ&ilﬁﬁﬁ
x //fﬂ_—“\ﬂ ! T
T ]
g - FR 7R
ma;;ﬂﬁﬁ A CFern .- RKHF
CIE. R ]
el B WS
a} b)
(=] _—

€)

118 f CoHESM—HRFR
(1) EHE3 KWIEMRAR T, MSmacELBAM BN, MR
AAE Y BEEFEMBEELE, SO ER, MENSEGHEY. RERLT. BHE
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FEmY, MEYPRERMEEHEAR, EREL THANE, HEFSENNAR. FE
I SRR,

(2) B%E BIEZWER 1°~22 KERF NN "BHE" B, RuEHESR, s
IR .

() RERTW BEFFEARER (hatch back) MEHF (fast back). MAFEHM. F
AFTH A (notch back), MATFMARREM TR HE, KEEEE, GEMNABEBAL
#H, 2&FMH1-18b

(4) ERRS FMAZRENEESTTEANEETE, BOATHENERSEEER.
ERAEE PR BERUGH EMAEA R

(5) RHEHHARESE FHESEHRNOSEAOHUE, NEBRENSHKE.
WL AR ERRLGE

Pl 1-18c & s 3 W #1122 A Dodge Inwepid ESX £ HH5ME, KRt EEA# €, HN¥ 0.2,
ERESPEZSNNE., BHERESERLOEBHAAE, SEEHER -4,

Hal, WRESHHEEPHEZEAWBER. FOEHEMNE EEHE L OERARH
BRERE, LB/AESES, TERM.

EHISEHARE, KEM CELRLEEE SRR . 0 A L RN 5w R 5 kbW
ik, -BNEHBERMS T (NHERFER), QKRR <EE.

RIJILE T —BRENESHEARE Cp M REH A ¥R,

F13 KEMDEEHRESDRER

& N | s@mﬁg 4 é“%ﬂifi%#ﬂr % P
HAEWE 1.7-2.1 0.30~0.41
HE E 3-7 0.6~1.0
HE 4~7 0.5-0.8
3nAI30 BB B
I 4 0.941 3.764
SHHER R 4,63 0.816 3.79%4
Jo K B R 5.8 0.564 3.271
4 B 4 0.716 2.864
Fiat Ino 7. c. 1.81 0.30 0.546
BMW 753 i 2.11 0.33 0.69
Audi 100 2.05 0.30 0.615
Honda Accord Ex2.0i-16 1.70 0.33 0.561
Lesus 15 400 2.06 0.32 0.659
Mercodes 300SE/500SE 2.10 0.34 0.714
Santana X15 1.89 0.425 0.80% Mo Fan”HATIAR,
i Rl
(Z) HERA

HARFE EETEN (BEE 119), RETEHENS DRI R ERERS, &
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F; = Gsina (1-6)
KB, CHERATEGLWEDN, C=mg, m IRERE, g WETTNEE.

HEEEE BUSEE S ERZERRRE, B
h

i = — = tana
s

R [ A B BRI M, AT
B ER RSN 3%, WKEER Y S%; ‘ :
R R B R IR KR 4%, ~
LUMEEIZ}J 6%; ﬂilﬂﬁ&ﬁ-ﬁ—‘?ﬁiﬁ&@ﬁ B 1-19 ﬁ$5“]ﬁ}§§ﬁj]
5%, WRERK A%, L, —MiEEE S
RS, BB

sina == tana = i
Fiv' F, = Gsing = Gtane = Gi (1-7)

B 1-20 % T ESHBANXR.

EHERA, AMUSEAA -ERE, HEHEARM s
& (1-6) iHH. “

N ESTHREBEBORERTE LS NN
Geos a, WMIREEKIE LTHBMEIIM NN F =
feosa o 20:

PR SRARD MR T SER A R
B, MBHERFRNMLEL, HAEIEMEIR
- EHEEBES, WU Py FR, B ;

Fg = Fe+ Fy = Gfcosa + Gsina {

W RABE 5

fmax = 0.09

Heo RRH. csa~l, sina~i, 120 S SEREES o R
Fy=6f+6Gi = Gf+ i)
Rf+i= ", VHRAEBENRE, W
Fy = GV (1-8)
(1D ) o2 BH A3
MEMETHN, FERBRLERMESHMEABRES, BBRWERS F. REWNEK
B ATFRRENRERERENT L. IES, AMUEBRE~ERYEH, KERBRBE> ¢
WEHBE, ATETHE, -RIEREEBAREIBESL Y IBEENREH, T
PUERRB LR E, WURH S AT AREEERENBEENAERERAE RS,
HWAE MR EE N (N) 5
F = om S (1-9)

Ab, 0 WRERBRREBRY, 0515 m WAERR () SCHTRMER (/s).,

s FESCRMHNRE, FRROEIRBLUREHFENEI LA L.
BB/ AXMES FERTF )
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1.2
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b

B 121 RERFRRERERR
w) AR EREH R R RHS 3 R MAR L i) AR
b) WERKABRRRBEHHRBIMEHIL i WRR

=, RETEAER
BB L EE T TR ETREN, TURIARETEAERN
Fo=Fex Fy+ Fi+ Fj

.. CoA
B &'Ef_im = Gf cosa + ZIDISHE + Gsina + Sm%
EEREHFE P THEERMNEESRAAK, cose~=1, sing ~tana, #UEHFERNEH
Tgigionr Cod 5 . du
. = Gf+2l_15ua+(k+3mdt (1-10)

EAFARR T BRRS, ERWER ETRRENES h 5THREONEERR, mit
Tttt + A M. BEER, XTTEAHRELRENRET. ik, TEHKESD
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IR shE R, R R el @A REFRAER IR, FHRFER
ERBERARK S, AERINFETEIEN.
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uh? [ ol 2
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HEZBNA NI FER
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RERAGNE, TEERFVSE A UEHESRBRENDE, LT
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K, o ARHMCROAEE, X EHIhHBEAHE
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REIRME B

Fog: 2N Mo
17.2% {3.6% ) 22%{1.5%)
eRa i)
|—f 2.6% ( 10.9%)
MHER ) .29 69 SR A
100% k& O# . 4.2%( 7.1%)
# s
- 5.8%(2.2%)
KB e A
62.4% ( 69.2% ) 5.6% (5.4%)
TTREF LR AR

B 26 BMICHFESE EPART . ABEFTE TRNERFE

THaSMAEASEESEBERIS FEITEEWHEESHEFENEE, AL ELE
FEAIH 2 T — ek R

—, ERAE

1. fTHER

BE 2.1 A LVEE, REAEETREN REERMRMEER O, B, HEMHEE
EH Q REMA, XERRANESETYEN, BREDVNAKEER, HEEMGTEH
S B TAR & S 3T 2 EalE I S

2. PEfr e

E—EEE L, RERARHSTE, SMEEERA N, B8, £R -HERMHE
SEHET, BARDYLRBOIRMRE, HE08RIK, FEElA, 380 =l
fil, AR EE, AAERMmNFEERE K, Wi AR AFEN T,

3. HEH R

AT EREETEY. XERBEREFEMBERRE, QFEFERHEERY -
WA . I B M CAIBRESWEHLIS~5i8#%E, THFHENT %, BK
WEANT IRRER L, EFRMEE 30% ~50%, ML 20% ~30% (1L 100t km
. MEE, WHEE, BEANELHWRMMERNENT, HL 100ckm HREEAT
BT, Dosf)gEy CRMETRT. EFEERT4RBNERER . — %%
ERITH M, RV RFRE N, HRMHERE TR B EEERENENRE
FRZYE (MERFESBEREARZH) B,

4. EWBERS HE

HEREESRFESEWR LG HESRETREY, MUNEAEMERHESE
W, FI, —BENAEARTEERREREMNERRE. YREMNIREMER, #
HEEH SHOEFERMERE, BRSELY, SETENTHARBRMESE. MBE
LUHARLMERER, RAMTERETE/, BEEBERCER, HAg HEare
AL HMEE, EREKFEREEL 0mh 8MEETRBFNET, BATESRME 200~



250m, MHEITEEE M 200m 4% 250m 8, THMEERTFE(L 7%

FEAERGH T PLATHRERMMBEHEE, YEZNEEFNDIHE L, & ECE A
AFEI (ECE1S, WE2-2) M T A2 LfE, H—R7E Vaudhall Victor Hi % LHTH, R
FREREN PSR, PRSETRITAN, SO0BRHAR. BESKERE® SR,
REWEBHWMFE, HAROE 27 R, AEATR, SRR E, §H 55 6
19 . 3mile/gal T FEE] 11.9mile/gal, EIIHEEH 14.6L/100km 3 2 23, 7L/100km.

. AESHMAE

RS EmFE, JREN TRERRYE
BRI 22 H

(=) FEFFLERTRHBEEHAHE

B 28 B%£E John E.Clack! > X5 i, 8
1 1984/1985 F ¥ E MK BE 2 B M 15 T
MBMEFE (ENMCHAPEEY) S5EHEE
MIEFEME, FEEH DOTSA M 1976 FE X
WABIMETYHRBERSAFARYXEMAR,
RSP EIRE, XANEMNFEERFE (5

25
T

n
Ll
T inl

%@iﬁiﬁlﬁﬁ
e 3;?51—3}1%

——

E
¥

R i / (mite « gal
w o
1 T

RS

ﬁ’%ﬁﬁ:’if'ﬁ
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R b R

0

O

Bt iFHE (km- L)

B 2-7 Vauxhall Victor 5 MBS FHE 8

A2 T L) MBS AMBRE (ARAF g LT) ABELEER3-5
. NEFEAMNEERXEERSRNTERSME A, 5580, SEEDRmM®EE L. X
THWEE S RN KHEE RS, fTEFANEEREEEZ —.

50 AP, MBRFEYI o
RUEASZ N, KT W m_%%
A, BA/NE, RS E R 7
FHAEATE, KU RHR
FELBEHEE, LT
MEFHBEE, BEEFT
Ka ST %, HKHHRTTH
BESRARBET L COv. —H
S PR R PRI A 2
T A-class 55 7R 38— 3% B0

(km+L71y

A0k
o

20r

10f

BRI S iR

— = — 1984/ 1985 S ¥
ST U 1 T

25

920

Smadt FF &, R E, BHE.

EHNE b

0 1 1 0
1500 2000 2500 300G 3500 4000 4500 S000 5500 6000

. BHMSRESMD . BEK
L i1 1E SE 2 R A RO

Ulrich Seiffert 5t 4= X Volks -
wagen Golf FE N ELH, A A —
BHFENE RS BH D 0%,

L
1500 2000
TR / kg

SERE RN KR

EEH 13—REG" RERSGEFMFAT, THEM3% ~4%,
RTWERE, HEERAIRESEAMEA LS AR En. 90 £/%, txE

© T AR EEHHES.

28 BiERRMSiE (BmefiRERE)

BTSN AE 1 7 (mile - gal ™1)
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W EEMO B YN 79kg, H AN 61kg, EXM Ny 53kg: B 2000 4 1] GE2 4 55 B
120kg, 90kg M 73kg. FEFHE Avdi AB FH&HREAFEHF, HEM D 15%, AL BN
PRI 5% ~8% .

EAMHTERTFLNHERAEZES ., 0ERD, KBEHESHBHE “528
MEEE", EFRNSERK 25 FWEA, it X REERKNER, S5HBUEBE 2%
MEBEK . HEWEEERTE LAME, Bl 2000 Foi2 8 30% 1 k.

(ZZ) Zshil

M 2-6 afH, REPLP MRS K SHURE SBMLEREP 65 AR, B, KT
PLEXPE EMMEFEREEENESE, OB RS EIILEFHNERRRS:

1) RSBA RN AV HBMBE SR E.

2) PR S ZEhHLE N E R (1996 HEPERRSE M E M A BB ME 5 21.5%).,

3) MRk (Bara R4k EM S RN, RASENERICHEERE),

4) IMiEZRHE FItEVEHEA (s EasiR s mpLeg =8 2 st B Emyl i
B 80% A4, B 2000 EfEHFIi5 93% ),

LR A X & SRR PITISA A, FEAEIER,

(=) 3%

HERNMTNER, BMTRHEGEMUELDNLT2H THEREMLS, HHF
REMEETE, B, FERNMEFHTEBRCER LRHASHY, bERA M. XB
KEHERAESHENNES, UREFREY NI FRFERET 7H5THESE, 43Ry
BABRMWERNRENEIE, WTRESHHENRREHFE, TERBAEMCATLE 10~
161, EREATESEETIZHENERRTHB LS. BIXKFEEHRTTE
Z, MHAMAETRERH.

PHRCERER RS, EHENFHTHREETHRINEREHF LR T TN TEE
th: EERTHERBAEESREUNHRNE, URTHRBEFEEEEESG. TEMNE
KPR Z F T —— B/ B REAER SN ERLF LHEN “TH TR
VCEE i

£ e

AgAg My iz Ay Ry ) L ¥z

b} c})

B 29 KPLB/MRME RSN RE
Bl 292 BASIHLAG ABFREE, RLedi2R a KK BB MR M — 2 thfnt ) B IS
AR 2. FIRDE AT LAR b A SR - E R B SR TR R 5H), &
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METREF L EHNEE S AW RRH AN g E -, EE8 “B/RMNEHE
FE”, W 2-9b PR A A A BHER. B, EEEREIRE ¥ aER B o, HETR,
TREZDIRMI R P RO LTE ng, n'., ny, no - ZFEE 3 BOHH I 0D £ AP 1 4
TAF, HREE PKFPLS 4,4, WS T, BI8ER o' MK N 90% A% 14
HT, BRIETEHFEE b HUh.

HT RS “BBMmBESENT, - SHELRTHE SO ETSNE. LE8TH
BHMEERL 'SRV » R FEFREE YR AN T XA

i'=0.377; =4

AP, AR REMEHHH, 420377
mtmﬁ,ﬁﬁ$uﬁﬁug&-@ﬁ%tﬁ%ﬁ.ﬁﬁ@&ﬁ%%$?;:ﬁiﬁa
/N IEEAE” IR TTR RS TASE S o', (4R, VAT LELH
RIRES), ARELE n', BERHINEK P, # w55 ', fAA LR, HIR 2% 75 o 22 5 4 A0 46
AL . TER— UM b, 7R 6 B8 AT B 4 R 48 148 B 5 4
wHVE P REE, WE 2-10, AB WEEBR KESL, D B /MESH. BC BREHV
EHBRRE RN SRR EREMA. AL REEDVRMEEN i SERNXEME,

AE 5 BCD M e S RIMh4E, AR FERE AT XA T SIS M ER S,

HAT, EREEBAr- ERHNTREERE T T
SR EES. A, TR TERNEN% 36\“’2?5
R, WERFABARIEEBE, RMEFE NV,
WEF TR, BHTFEAAES TR, WIAERME, 4]

R ST S AT BN, FER, H  24 j?

-

THMAE—SRED A, BB TEZON L, o2
BOHTRM, —8 R3O, EH0EM (= 6 —
2 ETNENN, BRABSWEREIRNE 2\t | gz

(.07
ORTEESHLMRL; BHEEEELEER, o >
LHMARPILHBETENR, RETEDRE, o =5
MRS T R AR B EB R EORMBHE. B v 0 0 o 5 5o To
TUMERY, HT AN EE SRR ta ! (k= b 1)
ETRTEE, AARHE SN EESMNEEY O T ra——
HEEAT B b3 s e s R R

ATHRBABUSHET XA ETERNRS, AEETEFHTESAEYN. Wi, E
T4 NAVI-S ST EAUEES S P Esh 0 sy, BTN AT E, BFENE 72 #20000F |
HAFHLHERS . AT EES NAVI-S HATHEE, BB T EARMTERY.

T AF72000LF R HF ST HB—12.6km/L, 7 AA2000LF R e ——
10.2km/1; Ze A NAVE-5 SHEYLEH 5 5 B 43 238 —11.8km/L. T, NAVL-S 4t

0.1

)8

O HHE R,
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AT FRIE 2.

KHILk, —aHTHmEn AR, BEEE. BSANTUREREES (COVD)
BIBFSE T, B TFHE, MEHREMER, MIKRMES, VTHTRERERE. fx
VDT 2 AR CVT =8, T 1990 TP -BRE, N LT EBN THARY
LB 2-11,

2

3
R A5 3 4 1
f#t 2503 il gi aﬁ a
4 R
EoEHR
BRIk & Uﬂ / / Q
Iy FETT— 7 g

5 5hEE — 0.497

212 MEAEETHESR
1838, MRS W e
d—HmESE S—THETE c—HEH
g T—AHSERNY s EMELR

O—ZiER 0--HFEARY

B 2-11 MEALEAE: CERE

SBOEMEMA, DAME L HHBE A T HEEH AT LR LHER (ECVT). % 4§
18, A 3.3L V6 S B ULAY Chrysler “Voyager” KR HRTT % L 4R RN A PSS4ACYVT.
RGBT SRIVEEREF LEATEA (Dua Mode) TRETES. MHTHERAE
— gL FRERA, RERSF TiE. B2-12 2 1.6L Ford Escort €+ R MR T %
HrEE, EXLHTEIN RSB, MMM s a5,
PR8SACVTHL BB AW K22 L T APSRACVT 5 H 4R H H B0 28 3 2 Y
# 22 Voyager MAMITEN METESTARLBEAR

5 - : HAEIREME
T - T N
i ' Pas4 e
bogear® PR%4 ATV | MEE (%
i | BEd | LHH * (%)
0 ~ 30km/h 2.5s 2.5 ECE city cycle® 16.4 14.4 15.0 -12/ -9
0 ~ 100kmh 13.2s 12.2s | FCE whban/extra nrban cycle® |  13.4 12.4 12.6 -/ -6
o . 90km/h 10.2 9.3 | 9.3 -9
BRAN@A | 4.8ms | 4.8ms :
120km/h | 139 14.2 \ 14.2 -9

DB aITEE.
2 HAE 70/220/KKC, BETHE u, = 50knsh,
T ORE 91441/ FEC, B EEE o, = 120kmeh-,
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Vovager” BAZUMRAT EHM B AE S MR A R .. TLUF Y, 3 P8saCVT Bt 88 1 42 3
HHBRHRHESR, IHEEHEE.

(M) WESNESHK
Bl Cp R ABRMMAEEERE. H2-13 & Audi 100 FEES T ESBRTAAR A

Bl Cp ENARBS R, 4 Cp BHh 0.2 KR 030, HIRGE L ERMHETREI%,
M 24 150km/h 25 5 4 7 A9 R I 7T BEAIE 25 % A0 .

60 EILHEMN €, (HTE0.45 4, ANRFRILH  »
£ Cp HERIEF 03 EG, 45 Cp B THEsk
HTRER 0.2, HAASBIE EVIIH C HEN
0.19,

(EEAATESHREYN, $FRUEER
R R AP NG S, R R e B

/-4150km / b

arE( %)
S

71 120km ' h

|90km / h

2140 B, TR, HEHRABNBRA B o v Iy
IN, #3056 5 54 0.01L/100km, SAEE N 7 B RS
D 10%, El0.6%~1.2%, 3
HERM LB S AR ER, WWE. WBE. ] ECE 4 5F
042 0.38 . } 0.30

WA RERERIED . FZSMHERHEE.
HEMNMTFREBNEAERERT. A TENER
SN, S—BATRBRL, AWM % ~
8%, B 2-14b A RN St BMHEKRF FQI0 ERARE KN EEETAERMNER

o

A 2-13 CEREESENARTYTERE

.’,Ea/’ﬁﬂ-’_.
e

o ——
T epA YT Gk

£
§ SAEL2 00-20 P4 H
E‘E 1of- .’W >
: Eﬁsw :3["‘”
= 4. am 10205 ) g
i =]
o 2
3 2 sof
= DORZ0 $EE 77 IR
o S 00R20 45 4E T B
i i - 10 i i 1 L i i L L
0 100 200 0 20 3 40 50 60 70 B0 90
(M ) FE TN uy/ {km+h"t)

a} b)

B 214 FEHHAHARAFRBESRBFFHENXRE
a) WAL EBETEENEER
b) AASEAHFATEQ R EEHAARBHBOER AL DR ERRE

-
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WU A S RIS R

MBEABRAENNNRE, HEWAFENTESSETESRNRFRTERNA. REHHE
Roh PR TESN, REBEA XEIE BB, VERNESMEMTRKEE, 2
RO WHREEH Ty=f (n, «) B Q=f (0, «) BIEARm. O REIILEE—
EHEB /N WREEER, RADRBRMEER (b)), « TR HE, BH2-15H
FRAAE TR BT AL E S/ B HEE N B ENTELENZE,

AT 100km MEMIHAE BAT, WAL ENE LB ERRMHE/ME T,=/ (a,),
Tp AREHHE, oy YERHE; AGRETESVLAKIEE K=F (), HEERREREL
FPHTHEE K, BETHRER

T,= KTp #l n,= inp
SHAETIIIFE « FH T =f (n) Snp=f (n,) &, WA 2-16 R,
LR T, ABRREE, o FRRHHE.
A bR AR T 9 06 R R TR AR

m,

u,=0.377 —
tpltg
i=0
Tm-ij 3 ia
£
r]']
a)
ay 4’13 -
0 L]
P
)
Qtr g
B 215 RIWLSRNBEBMIEFEITE B2 EHEWITESFKRE
Bh 280 2 S ATLIS /D B4R A R B R MEEFES np=f (n,) MR

ATHEREEAFER LUAAREETEHEHIRATUIFE « S5#En (n=
np), WARSEETE, WE T.=f (u) BWELE, FTFHALLHREERATHESE
v THEFTRNERITRBEINENRREE T, 9AEEF o, WER
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(Fy+ Fo)or

Prioiy

TEREHE pp BF, N EF B BB EYE EEME . SERMMA) WEESEN
FELLR SR AEHPHRESIBRA. M -BELE, KMRETRDNEXINENA Y 6%,

R T, 5T HMTARETHEA - CHEHBHE DR (M0 T) THRETEEEY
HEPT RIS, HEMEEER np=F (n,) A LHZE ne (B n). TR, HRK/N
RTHFER Q BIRJ i 2-15b 89 Q, =/ (n, o) B ERE., MEALHBAMNEER O,
(L/100km), FI#% FAR#

T, =

Qs= _"QI"" x 100

g 08
EF, HEMEATURMEFERERE Qqu, BT RE,

BET B —NRBETRRENTR

AR, BFEHOERTEHE . 2. PR R HESOTR, R RRH SN 60
MBUE, BREREYN, EUOAMEMEER, RAEMFREE, HEH RS 0~604F; W
ARFBFFEWAK, BH52ZHRENE GRS CO, iR, B BRETEE, REXH
HASHBELS -8, ARELTH - SRBREAMLFERNER, NEEREREY
ZoRe MEMNRER, WML, Co, HENRD, B, YHRERREENHNEHBEY ‘B
AR, EHE tERBIR ., B RRIRT. HP MR AR ISR Z MM B H AN R b A R R e,

bk, FEREAFSH4FARTRARETERENNESHFRTHE, BT 1993 4,
ERBBFO LT, 72T “H— RN EREXR" ( Partnership for A New Generation of
Vehicles, T PNGV), PNCV EMEBUFE £, BFLRE. K¥. REHL, S kK%
REINAREET BN, KEFRFHEET—RRERNS/EEL, PNCV AEH WM E
PREEER = K0 Wl 2004 FEHRAH AR ERE> BT (Production Prototype ), # 5 5
ABREE NS MEBE (15 1994 4EF) Chrysler Concord, Ford Taurus. Chevrolet Lumina =
Hi) MM EELEERARR L, B HE EPA G5 LA NG 0 MRE AT TR S 3
#, HPE 26.6 mile/gal (#24F 8.841/100km) # & 21 80 mile/gal (#]X4F 3L/100km), £
REMA RS, WA 80 mle/114, 132B.tu.. PRI E BRI T k. mAMH
B, BERFERBEFERMEE,

HEFEEFERPESEAE LR BERE 1500kg, % 1.85m. R SHHHE IL,
BRRIF1IW, EITEHERH6EY ., BAHE. B8, FHOF - RHEERB 55
RHERBRARHS . LESRFEMOELR, BkP] PNGV KEH R14R 5 49 80mile/gal 2547
EAATRER o

AIBE PNGV A B4R, ZEHARNEE L Hi LBERRAR N —BWELE. AL
SARBMORNER . HHEEERAARERRIEEREAESERE. BIHNER,
SAMI R XM R S & RS

KB A0 RSk BRI R ShPLELEh L R i HLAL S S R e %, 4 p B DR Eh e
T (B EEMSHINSE) 4404 -BERXRAIEGEDEE,



52

ELah i B EBEHR AR FEREE T,

1) FERERTHEZME ., BFEHTH S RE LW WSH RPN R, RR/WR
UL gAY K, B, 4/ (Tares) FFFEAKFERIFE N FLL 100km/h o
120km/ W8 AT, BRE IR AT R A B H I 20kW 8 36kW, HE BB K
ik 4KW, ZHERKHWEMEEEEATAMER, EF w4, WESITHRE. #H
I, E—-MELT, BN ITETFRE/N, RETERME, HupRmEtsEs, ARZELE
JIREAZ S RED, HEEHG (WEER) EVEN—RITEPEER K, MERE,
MAFRERDRITRM B, FEzil SR EFERzRE, FHik, & HEEE /M
EPL, HERFNALUFERRGET ., BUETES, BlHEERE,

2) BERERBIHETEZREFENER, ESHNERHEFPHRHBNTIERLS
i FTh BRI R shEAFE (GRS IT2 B Kkt or BIR 4t KB o PEfE), T LI R
BEMRMNE, SEERELGAL, HBRMSHEES SREE

3) B NRETUEREEFSFRESEHE T SHRT X480, Y%,

4) R NEZBR BT PRREMBEEHELZBILTH. MSEEDBEN,
MAKEZRIMARERE R ENBERERAET A AERN, WUEAI AR TAL
“BUH AT, RIEHAER RS MThEE, MW — S RERERME R,

BHLE—REEY, CRBXRRELEAESDNESE (SHEREEER),
EFEEEL . BENTEFHET, ERMEFELEE RS --15.

1999 5F, FERAFETHE 16 BEEFEHRGELNERNT S (AXHELSHEVS-16) |+, #@
HorRETHBESSNIHEE (RAMEIYL - SRR W RN, — N EBREMm),
RAFAFRE TR BN 0% 58mIL P20 S5 0%, THARRBUTEHRAGS
B Prius &3 1%,

HERMEFUEN S R BRBRKEFENKEITHES, BN ERS&LR . B
MOBRKMESSSHA R, RHFME., FTE, FEHSFE, EEREHBRY 0% ~
50% . EVS-16 4 P2000 XEEEFRE . 8. KR BHESY, SEHGREHRLEREER D
T 40% . EAMEMA/DARE., MERE, BFASESN, TRIEA f{§, EVS-16 L
GM EVI B Zi ER KN FEHCKH 0.0048. #F—HHGEEBEIR, THEME Cp [, EVS16 +
GM EVI&) €, 27 0.19,

HEZHEREHREORE, 0t [2.6] i, ERARAE . RASE R M
TOARTGHEG, AAIfEE kW R3] 600W, Prius F FSERBITAEZ W 545 1 . 26 30 TR
F V.

MR EREERSESNHRELEALE S S BHF Priws. T T 1997 FH#H ™=,
MIOE IO HDHE I ART, RIS AHL, 200055 ¥ERNE. WHH. ZEHNE
IR — T Atkinson TEF5 . BB HK Lo AT B AIKM BL, B0 3% FUA 4000r/min, SR
K, BERRHBER. ZERAHEREKRRER. Piu FESEEEBML, HHzg
BT 100%, HP 0% HEAREXEA RV TERENRE, 0% EHR L8526
B RK, Pris FEMHREBRTRANKE, CO, WHRENEHREE DN 50%,
€O, HCfl NO, REMBE R 10% . Prius FER KRB D 1240kg, ¥ HA 10.15 WHHE
ML R 3.6L/100km,
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BRMIFEFF A RH VRESE, KARAFMESE TR NTEWI. MELARENE
AREEE . 1999 FR BT H M/ MRS E LUPO, %4 1.2L RWME TDL 28Mbl, #% MVEG £ TH
4 PA 3T 1 T #E Dy 2,991/ 100km,

MM TRERF AR, MKEXRE, B4 NREATREERMOBERTE, RHGBBE
e {Fuel Cell) HBIEFRBEHTBNERN R B Mo FRE R R —FoH #8869 1k o# BE F &
FETFAEREREBENEMFERF. ENRBEAAMIN2~3F, TigH. TRHY,
HHAFAREESKCO, MAEK, AFNHMEEMBEAR, R, HEK K, EVS-16
BEPFER, BEEMOHAAEEREAER, FRARSEFLASFEAL{CETS
BALLARD A RIBARI M F RS ERE TR MBS i, MEAHFERLETT. HHEH
2005 S 20 TEMM A, HEAREAFAEFAFRHEEHTE. BFraRdi
EOH#HITT 3IFLRAL, WEKX, LB ESV-16 DHEH T8 s,

SNV REIAE, Bmasttdl

REF A, BMEFERBOEs T, RUMeFte i inEinx 2maTemng.
EHRBE, WEAMNE, KREER - RES =N,

—. B

~MME, BLABNERE LSBT REN BRBER LT, BEERFE. TR,
wit, RPREE0.1%2 M. MR, KRSBENE 0~ 4CZE, NEAAT In/s. W
HMEMATRENERRA., REMEHNHE KRN EENRHG IS, EENEHE
AL —BELARFAENFERARSY, HEMBRME 100~ 180kg Z [, FEEHFH
RATUEHDHER, BERENTEHE T 0 BEY. BRBEREIEFEHAENF,
B3 R 10kPaC

NERRFERELNEREUBRERETE - CHERNBEMTHNE (REMEN
200m°, T FIASHLE A RGATTROFRE AT 80— 8 ) SR8 iy, @t soat (R o7 o 4% A o)
i (kH R EOENIET) WE.

ELERBREMBERERRBUNAREHEES, HEN [, REE NI, HRER
PENARKBRERE, WEMNILTRAFE, 2HMEE 0.8u ., HIMETEY; ¥ FHE
HWESMEZER—-FHE (I 100kmh) BE—IEH (0 400m) F7 7% A 3 210 % % i 4
BB, BEAT, RBARNAESAEENXFEFHEAREBRTHRBLLE R,

HnMGE AR R e (AR A R E R B kD R

ATHRERENREE, NE R AARENKE, KEAADT 25m; DT 30% 5%
EHmAHBRER, FTRAT 30%0HEM N KRER. BB, BEFTRENP
Wb, BEEIROREY, WRIT2FH#TRE, BEEREE T BrikiEd s sEE
WE L, EREMENBREHFEC MR B EASEGEARSN), TRAY AEHRT

C £ GB/T 1253490 I il B R A ik E .,

G B8 GE/TISU N HEBRRFEERR &,

D FIA FEBRRAER SSHNEE.

& £ 5 GB/T 12543—90 FO7E Ik i B iR B 4 ik .
@ B/ GR/T 1253900 I FBREE 3 ik,
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MR, BHEXREE, I

ap = a.rcsin( %fsinaa)
AW, o AEABNWBRREE (°); o, FREHGEREE (°); ¢ ARFRRER
BEESY (N); G, ARBMBERERSN (N); T HES [ EHESI: i il £ R
B R BIME S

AT B IENERES P BB, KT 0%MBEEEEESKE,

RENKZEEE G HTHFEHR., BHMEHFEREN, fREAESNSRKFEETH PR
BWZESME OISR, ENEEDE BT RERBK. FFEEfT (Coastdown) BHE X
FRAFBREAIAMAZGTMEZERERES, WHBFEIN., FIRNENEMSS
TR EEs, REPHARUFWENBCRETIRN v Bk, BR, WITHEE
BEsIE N S5 SHEIZ R

F[+F,.=d‘cm%—%
Rep, &, AMITHEREREEREEARY, T 0BTENR I TR ERENE
TN EBRH B/, —BERBEE T, AT,

BITMREMEHHRET Fo+ F, SREFESY, BT LURERTTOBMEE.
HATRTE, WITHEESERRKEARETHME . AAREZNTEEESATRIE, BAEXRH
WA T ERMEE. TEEUEMA RS, WL 68T R8RS
orolizuliznl 2m R R GERBARRTENRENARBEHET S0
SAFJ1263 FEB 96,

FER RS W REA R ERSN ERBIR ARE LR E . i SR KRR
Wi RE, LAAEE WIS RE R AR R | SCH

BERMEFH AL TERSETHA A EMMHEEER, KB ARm BT,
FEAERE, KEHRS500m (F 1000m), XEEFTHYE (—BAIBER) B 20km/h,
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K45 THEERE. WEFAR, IHRCEN. SERBMRTEN F, 5 FMXRME, ©
i, R RAERT Froy + Frig= Fo + Foo = oC, JERIMEF . Bt R I@%Htﬂ@f%ﬁﬁi
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EELET Foy5 FpZRfXN0.1g 58 0.2 B8 T e d
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0.3g- ML 45°H HR AR “ %5 il 0 30
NEHA" R FH DB AEFRH"., FHHshd
B, B B R 4 S 08 5 i shad R P A B e

{..fﬁ,o) Few
¥

30 S A S B . R 3 0.- )
MRARRAER (49) % B — R BFF o
{HAE R 45°RE R4
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EHAER, T, —REAESIAEARMSI ISEFBRNEE, S KR LS5 3hHHE
TR, HERAE AR S 4 R, W R R R A ER

2. BB A RN S #3588 8 300 2 B R
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AW, RE S REMEE R LR A ARS8 RT3 A E ARSI _E, &1 4n— 4
ERERTHROE,FNERAESERRAMMBEL L, Babshit, RERSKEFAE
i FEATHETE LHTR AW AR RABIE N REAN T EE;EEE FEAS
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— mla’hy + ¥¥h) - 1k + F2) (5-35)
20 migk k(1 + Ku?)

FHRABEILA XA ERERELRBER, SHERHFENENEN ww/w.oX
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ARER, R (5-38) FTF, TRBEFEEN
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RBYRERWER, HARN TRV EERHETHH L “HEFBR", ¥ HFR HRIE L
L u, LR e b i) i BN A T P R A AT BE R IR

AT REBRUBEESEIRMNXER

B T4 e ) R R 2 B T R A PR 1 O, BT LR AR A 5 5 B0 R
KRo FOUMM, SEERYIFEIEH BRI BR R T T AR — 8 KT8

—. BEDERERAS “TR-ESRAHE" HXF

FEUHEDRENG, WL EEFERARSD A FR-SEH R BB,

D YREATEEUKEHIMELRE, THEERTHERS, FHELRNE
BN, —BEMEE A, KRMRRIERERE MK RO TS, B, WEHE
BRI, IR B, A TS R 1 e B

2) SRWHH, WES-12 TR, BEED G, F-MEHTOMED TR, B
B, FANFAREESE LIETRE, % T RUERGMERS, HRMFRMBAREK,
X RABHHEH T R 5% — B

SR AR, MK, KA
QE N, I

3) W EMR RS R bl
T, 00 T RO SR R R ) AR

B 562 Bl T AT HEAT AR AT
RRIRB BB M RIEB S Fy GBS U8
= Tho

R e S 3 20 M 2K R A P
M5, ATHRGSEHGEY

B 5-62 {ERTHWBEMIERIERN SBHFEE



152

T, = Fyr,eosteoss + Tysin(o + {) = Fyl r,costeoso + rsin{o + §)]
AT, o, ABRBE LN FHEREE,; o YEBAEA; - AEHEMA; ¢t hERS5KEL
Mdefl; r HERER,
HI#iamn. ilmBED, cst~coso=1, FRAERH
T, = Fylr, + rsin{e + ¥)]

HERLTFAEME, =0, MIEBRN (r, + rone), BETH q,, EREERLPL
FHWBE.,

RETEITHE, R, M ERS ¢ AED, AMEE I, Hik, B FHuER
B T B/ ERTAMERS TR, XEMIEZEZ@MRZF S8R AT/ HE.
M TS5 AT R LM vk, BT THE AR B REG A, B TR R R mE .

4) MFERS BN, RBREENERTFERER, SUENTARREmBD,

Zr bRk, Wah HAVYE BRI RN ENAF R,

B, LSHARSHHETHEIN, BB, 3. 4 TMEREESEAB IS EEm NS
¥ IRREESEN, KOENIBIIREEAMIMEPERRMIFWIER, BERER
REQRREWENEL, BEREEER, B, RESEELTFEH N0 RRMELEN
Mgy “BA" BR. MHESRAASFES, GRESEHEREE (1SD) MER#ALAE
i B e BEP= R R AR M B M . EBRBARLC,

ERENNEEHTRDUH D, BT OERERT MRS, mETE%
Fopay, MEHERENSEEN, FEDNEQRE “BA7 A%,

=, HEE KR R HE SRS A

TEMEME R B E CTRee, W ESHETRAKMERERE XM, # 563
R=FMAFBHEANEERSRE LU —-ENEFERARTY, Bekmi&iEf, RSN
AR NE R AT I 1s JE, MEREARE WML, P RBRERER: Wi
BHRFEABALHRSHE EER AN EA ISR, 7. EREI IS /84 B
3] (4WD) RENREAEENRAHETE, DEFARE NS, BR, RBEBHAA
MTFHIRR: R B FEM TR B R AWD K EN. BRI LW AR H, %
WA IR M SR AR, BREEOBbiE, SEPHIREN R E,

BB AR M R R SR, L
iﬁ@ﬁ&miﬂﬂt%ﬁmwﬁlH#TuﬁﬂﬁaxMW @ﬁf%r
R PR Linked m?ﬂELFﬁﬁﬁA%Ekm e 20m
@ﬁﬂﬁﬁ%ﬁ@ﬁ%ﬁ&ﬁ%@wﬁﬁﬁzﬁwmkﬁ“““ R
EMHNGTERHRERREDER XA, B, T § e TS
TR T W, RS R B (0 & ! “\;mw;ﬁqa
FOREN 1 S A ) E R A &S SR E RS, *“_o.c.s- RIS

i AR R BRI 9 =R,
- B 5-63 A RIS R R s 2l
(1) BOARMEMAEH ABSBRRBMBAR e e
Wl FF LA RS 1 30 1 ARIE R g 5 Il RS
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R mEE k. ERBARS MRS, BEFOd X, MEaEEMENREE. &
TEEGRFEEARMEES A “EIERESL”  (Traction Control System, WE R TS

ASR), LLHE RS SR SEHOR B0 I R 1 J omeos
(2) #il. EREVE AT EHRER - I kot
B REIMER . R R 4B ) R B RO oDy

KIS, 564 R 1 I EORAI £ o
B GWE AR ILEIN, WD KEERE N B
5908 90°L4 0.2 AT N BE A AT B RO BE
B, UFH, LXHESWES (FWD) B, ¥
EHREE R R A, REEES (RWD) ;
B, BTN TRAMLEEEAY, KEARE o W @ @

B A LB A A LR

BEoa i Te2RE “PH®n” fFA0 Bs5ed WD RERBRMRREAN 9, Hin
MR, BEANAERE (E1S). I 565  MEEHK 0.2 WEHT, THET. E1Ea
EESIUFHNR S AWD &, THEEEN Wm o BE L B PR (AT BB L
B B E, B ae e SR A A o AT RE B ) B A ar.a“—mﬁ\ﬁm@&FM$%¥§Ih%HEEEUJZJ:E
B, BRI A ETSHAWD g AR B 0 TR SRR
B8 (B I A A RS P L ), 8 S 2 5 A AT BB 42 , B T O MR 2

(3) M. AMUEREIE AR AR E A L I A M 0% A 2
3%, A, SMUERSRBNED I RAMEN, BHHNEAERENNHE L, EER,
BWREAT N T H—SRAXENRAR SN, DF L EMHOD  FWD
SIS R, AMUIEE S A RS R, ik E ,
ATMEEREH BERHAL (DYCS), o FHERN, §f RS Caa o
IR H 4 EERY ), S7E A AR L
I — R R B2 AR R~ R, T LSRR O 3 4
#7 R W IR N RIEES.

BOAERT . 5 1) 36 50 47 4 A B O B 0 K B R
ERENBRENEH, BEBEN. 5% E Y8 54 m _ -
DU EH 7 R R R BRI, TR, S gt DR
B 25 R0 B A0 4 B L AR RO S T AR R 2 0 (B R
=% (Direct Yaw Moment Control, 45 4 DYC).

FTEMEBATRER D EHER, B0 EEREBELR BT RAR M, =5
PR T 0 T 4 38 e A A7 ML

(% & B&ER)

O CAABYNNBHREDE LEIH, ERPOEET o, PTRADN IO ERF LHEE oo, R,
roAXIIE KB FROMER; o, WERAEE, KRENBEEAN EH TR NEE RHARER

M, TR s kR R R, ?E$¥$E¢Jﬁs'>‘{j§s,=%x 100%, R, RIS %ME

b

T, BEARK, WHARK ¢ &K, BRRESRG. A0 IRA. MELEEYREISERY
it
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ERFEEFZHHERIN, TLBRRRNFEIENR: R FE R —R s
RIFR ISR EMABREANEESER; AETHFBEX—mEMRmRIERASRR TR
DRTEZMSREWHEE D BEN T &, B

Fﬂ + Fyz = may
Fyia — Fppb = iz,
AF, Fp. FpRAl, ERMES: m BRERR; o ARERLINEE; I, BRESK
LRIENRE; o, ABIZAMEE.

B ERTEL Fyy. FpZAST ma,, B
CEBEX, DRI T I0,, REEHE &
HBEX—H, Fudi X, Fnitb,

P 566 4 b TR I AL 17 R 02 F K
% S, WA Fra - Fb=0, .
&l

Fu 3 \
Frn a

BB+ F, BERBER B0 RERATRINNEN)TEHE

— Fy BIFERE A —8IE B4 F,B, 2HE 566, WA ELEHBEY
Fya + FpB - Fpb =0

BRI Fy BN, Frp 5 MR BRI R A oy WD, B R A ap K, ERR BB
BB, B R E 1 RAE P AR S R, BT IR AR T R S B (R
B L) BT S S0 0 T A 1 S P PR 1 BB R AR 4 L R A B B9, ER AT IR A,

B 5-67 2T B WS R GU AR B i SO BE 3 7 4 B Lo BB, B S e R AR R 1 T N
AT R B o TR AR, ot PR IR BIBT I A B AR5 4 SR AL IR S 1 o5
HFH, SH 564 HLLEETT LA Y, B AEAHE A (B4R AU IS L R R sk —

FEAE SRR T T AT 3 6 AL,

Te=0.5

RS0
G0r i - 40kan/h
IR0 20 25
BHEy=10
g
 4Of
=
P
M
20
o o i & B 568 HEMEAEEEHRESMES R E
EHGEE/m a) — BT HRE
567 4WD MEARFA . SMUBEF15 AL H et b) A SRS S iEATHRE

(] 52 % 1oy BLHE A ISR AT Sk B 12
(B A5 8 & LR 5-64)
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&K 5-68a, APHEFLATRS, ARV ERFEAICBERLHES . K, &
BHEEEESHE FETH, KEBEFEMEREESHNIBRERANESR o, XK S
MG IR 550y A7 1) AT s TR B AR R L BT A R B A A0 TR I R O A R B R
Jo. HENMEZRE, RAFRAMNENESRWEH, SRERMYUEOREIRE
FyB, £&E 5-68b, M AEFER

Fyia + FxB = Fypab = [0,

AR, & FoB 8K, £ RAEHENBE Le, ZECAEE, Wingid#EP Fy,
ARAZERMEERB D ZEERE AT A0 7 — MR E IR ah R F sk i &4,
HATIR, A MARME RO E S, AEMBEIBEENETURSSHITHES,
H— R EEF I RAREE.

FEY REBAREENE TEHAR

BFEHMBREG (ABS) SESHEMAEL (TCS) HEARSRIBREHNBTEMNEL.

HE-HERRIQHERNE. B0 HRASEGRE (Ha) RREREETORMEE
. 80 FALHMHLAK, MEZEEH RGN ITENSERE, hiTIHNARERRE, 8%
FAFMETR. AFTEMHBEENBRIURCHEND TERNAERS. FEHFLHMIEER
. MHEFERMETFERESLS, CEYHEERABRENEYN —RETER.

#m, HENBEFERNRAEPREENE.

1) MEHEE RS (Four Wheel Steering System, FE B 4WS), 4WS HEHT TR, K
PR R MR AHM A MG, —BFERENEE (2WS) £d, HEEREfT
i, EHGHAL K, EFUMWMEE - SAWESEMLREBE), BT 8 5EE 065
fE LRI, HE 4WS 5 28050 IR Nissan SUPER HICAS 4WS
BABETE, SHSHBAEE - WO SEGAR A
B, REARGGMIFELEES), Bw [ Nemsurrmcas
R SHE, BEBRET
WY EN, HS560hHRT 2Ws 5
RE AWS M AR ARIT N W2 5 5
REBE, AEAWS KEHEHRERAH
F 1985 FHEL

2) B EHENAYL (Vehicle 569 2WS 5 Nissan SUPER HICAS 4WS K & & B4
Stability Control System, 485 H VSC), & TRITHBESERES
PMRGERL ABS A EREBTEN . FATEEAWENEE. AMRANBERTHTT
fFo BERMAE., HEMUHSAZ 5 ERMEUE AR L B SR RE IS, 4
LHEATIE T E AT TR LB RE R IMEY (Dhitt Out) BERSHMEARTEER

2WS
PR RS S AL, T8 AR
L ETHAE H TR

O ERARRLGFDTERMAL, LAXYWBA: ABS, TCS, 4WS, EMCD (B TSR ERIEMLZER),
W EHEESEAL, £ ARBANGERK, 6. SREDHIIWEL, vsC (YERERHENRS), T
HERTRYN . FRNBARESERES.
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MR (Spin) AEERR TN, B2EE 570, 1994 FEHBERE LEAH VS

BEAKEHRARIRS, FERERF
(#) P& TEHSFR LSRR T
BEHREENER, UDREENHERTHERE
B, WE ST, APaES. 4Ws mE M Tk
S LB B RO RY, BRSO
AN B R AR K B TCS A TN £
KUEZh S AR BR X ABS 7E K # 30 I
AR X s VSC 7E K B4R h 94k R X 48
HANFHRROAR TR BN R AR
ER D HRERFEERER,

BT Ll ABS HERW R BRHY VSC £—
MR FRH RS, EEEROME
TR FREFAMERRBTRESYE, U
A VSCERBRELF SBENEMR,

RN E, TEMHETHEHREFTNE
EREMN “EH S FBHRE”  (Vehice
Dvnamics Contzol System, 8 H VDC). E &
Bosch 4R F 1995 AT HHHBE 2R
% (Active Safety System)}. VDC EEER LT
BB LR THREES, FERETREER Bl 5-70 VSCAfE
8 300 B R L A 4 AREI B SR 2 REFEMT b BERRER
M. VDCREZEREHAERNENREAE. MITER
MESHSFEME, HHEERENTEER; XR{E
REREREE, MrmEE, AHKENELTE
ROL: VDC W RBIMIThR, f 7 WE 5o E R
MEEDEEEHE A, UBHARE, BRETERNA
KT A M 253 H04T75 B, Bosch 4 FERR, VDC A
BAA1T 1978 48 4t ABS. 1986 FE42 4t ASR( B! TCR)2Z E
EHEATHAX -MEBRKRNE TERNESR, &
Bosch AT XM ELEZZELERIBTIHE="TERRE,

TEHMBANEREEEEHABES (VSC) fE#—
BRI,

H 4 Ken Koibuchi 893 #5833 B 4% 7 4048

b)

$B ik

B 571 B R AT B kA A F
RSB BB VCFR LA RABRMBNS e

H, XRXEARBTHRNY VSCHHEM, HBEAWT: p maiimed R—IMwmEs s
1. OB TA T AR IR 5 Je S 0 T A4 B4 31 71 A
ATEEBERIATHARCHNENSS, TALAMHE -7 HaEREER, #f7

THREEE AT RFEWBE TN, HHE. 7THHERERBEEREG3I M0 HE, NIMER
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A4 HHERR SRS,

B EEFEEARA T HREHMIRE T RENRRITAL. BS248 TRBES
A 120km/b BRHE A 0.6Hz ISR EI A IEZ( TRBDBA TR, WE S-2 T LE

1) HIEZSMAFEMMARL B EE, REROMNES ., BrieiR A . SR HA R
HILE K, "REREBREL.

) MEESBRERETHE (L) WRAESHKEMRAEE. BENKERTLGEM

L C8+ CR1<1.0

KA, BAFLMRA: 3 MECWNEAERE; €, O ¥ ERE.

B 5-73 RARIEETET, 58 0MEFA ML, BEFREERARE, HEhe a4 as
HE—HR,

B A BB BR BT R A 1 A A, S B AT 0 N s A e Ok A R B M B AR PR A,
B 5-74 BB HFIE N T0km/h, A LS 18] f JE R BRI A F B9 E v iz M B UF

1) BEERRIEWAKED, fRMEAINA; HilRNRAAE -AEEZA, 2k
JIHE R A A, HMENET RO ARFEER A,

2) HWEBYSTE MM A /D TR R BB WM 2 BF i R Wide A fe. Bk, mERLN
WAM AR U= EERYERERE D,

B 5-75 ARt AMA T (KAEEN 0.025nd/s), AREEFEER, HI%0R
M SREERHRR, HETH, AHBDIET LR MNRAE o JLEN—¥E, Hi
B nE a A RN TR &

ay < €3

A4, ¢ HEHE,

2. AR EE RS I Ea R

54WS RESBRARNESE R RGER LR, ARBINLT, 8 - ERHRT
FHHRENES, ZRERETH. XEET-FEEUUHAL, HtUESEI 2]
EMEBEEBEAEE, AACTUARNS N Z RS EANBEFNSS., TEY S HE
S I B [ A7 0 7 R D B T - B I A 1 9 ) R (B A N R T M R B R

B 5-76 RIEZHEAWAT, 2RSS MERDEE M SQERES F, 8, K
ERLCHBERAFES. ESEBANSE AN 0 18md (10.3°), $EFX 0.6Hz, 5 H{BES
SPAREILZGATFHRZE L5 MEELM, SET M, MAMIS S mERARETUE S
s AW A, SN (BGE) KW, XS TF A e v e, B LS 8
FHBA RAEB TR B m AR S B E R &0 EEER S SN g,

A 5-77 BRBIGEREE AWM T, 008 WA S B R0 B S AN A W AR T
B, RERLCHBRANRARTSELRTHGER, KRS AN AR 0.25md
(14.3°), SbHRARBEBSMAE I REMMEIGE s EHERFE Hiy, GET R, sH{EE
M SR BE S Fy BB LEHEARN. A, K&y (MR 4 HES
SEREREREN.; WAMUR DKM BEETE, AT UEY, dTimhE
MR, SENBEEA, S ERERmA.,

GLERR, NTREFEFOREE, S MENN &Mt Frxd 9525 0w o
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E
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% 05 |
= —_— 1 [+
® g B 573 A EHENY 100kn/h, 140km h &
= 05 EXERMBRA TR —p Bk
o I3t
;é Lot 0.3}
E s ol
s 1 - &
o O3 3 4 %n]
-0.5 BffE] /s
4}
0.1t
L0 e |
o bR e
'o“ 035k \v g_ﬂ-]“
[ /‘\\ —q oL
= ™~ i =02
Mo L -03
W LG’ LA 3L
& \)\/ﬁg\ 100}
B’ s - 5
® &
_— £ o)
1.0 i
0.5 0 0.5 ol
‘Hfﬂﬁ/l'ﬂd li] L 1 L i
0.1|_ 1 Z 3 4
A 572 IR AKAT MR ERRE o, i 3 4
100 g it
8o E‘M
g ® 03
LU 0.1
3 B L2 3 s
FoAor g N
B = o
20+ =
L f 1 ﬁu_o'z
0 0.1 02 0.3 0.4 = -6.3 B <
W MNA e / rad

575 SREEOARATHRMEA SR EETEaweg B 57 BRREOARA T KERRE
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BIE MBS ; RTINS R I, AR AR A/ B A R 1
B, BEESMIRARBBRANRAMAE, L5, RN IR EET

_!J:XI s i -
32 Sy ashh
5 = 0. 18rad (v=120km/h,0.6Hz) R\ _,; 059 m
Fy 1] ﬁfﬁ?-’#-’é(l-ﬂs}
Iﬂﬂ -
15 Fy Ornlﬁ Az ah 1R hEEE (0.3s)5)
B 3 ® [ M2 rﬁ&:h{%(l 08k
max;,_[ ) O ZhA TR (0 5845
w AR 27 (1.085)
- ﬁﬁb@lﬂ‘]ﬁ@:ﬁ{ﬂﬁ K}
-ﬁmmﬁﬁ . D3%0B) oM
i M
E i =
& A Fy
o 28
b AN NEE
8 Hhm) i B
3000 -E L3 A
Yk E /N & |
. , g“
0 3750 I
(SRR 1 LK/ (N-m) g“s Fx
[H
T ERE R 0 AREhEE, (em) 3750

B 5-77 SKENRE M B E T Fy 3 REREENE

3. BT ERR T ERRNE R sooof FIPIRIE Fe

rEZIFESHE, AR TARRSENREHE Gleis
SRREMEENE, AR b0 R a% A o] 0
BT AN B T B (8 A0 4 () B T R 2
B G REER A EE

Rl E&ﬁ@ﬁw&%ﬁ%ﬁﬁﬁmﬁ
KA, BERFTFTEILTEER: WahBHa kDb, s
FREHKMOR . BE (W) BRERAR LS
fill 1] F3 926 R DL RSN T E RO B, !

578 B ERERAWSD IR EMEE
JI{H%E.

B, SEHMBEMEZER, AITERTSME LMD
B, EE—FAMENBELEE, BE SR AM, XTEEHEERME N KT
HEMAH . AT, A R E S s .

T4 BN, GOEEERE, REMEME B A RS BERRME ., B 578 &9,
HEhE g, ERESR/G AR ESEmHHMREZENRE, HEX=MEZEIBEREM

3000
M N

BAOME M/ (N-m)
-

B 578 &% EARAHB B
B MBE R
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AER, SEREEA, SRRELRE, HERAMRGEEMER. KU, SERAEX
H S R, MR FEA PR D EREH T ER, RESEMENI I aRAE TR,
DIARARTG 8 SRR O BEM B Wz 71, AR R R IZmRERERE

4 50—
s W g 0T
,5; E sk A
’ ; &g
751? 30l ?i;’ 20 4
e # L ¢
1
200 { 2 :! 4 0 i ZJE :I’r 4
Rim) s BT /s
B 5-79  FER s rEinmlan et Bl 580 MM EBRENEH
BEHEEER 5 R B s ey e 8

MRS EE, TUMA RS FRETEN. B 579 BRI mE 577 B RS H
ARAT, EREFE IsJ5, AR AN S00N ] 5h i 5 2524 12 il mf el 28 4k i
Mk, ATLUEN, EERBENHS AR REY, AMAEIERBHTERNBIES
AR, WHE 5-80. fTRIHE T, AEMREENMERNEEBERGTRANHEI L, &
S, PR SEMEIERRSEAMREZN, HAkEBATSLE K, AR
e By ] L7 A 9 K BT i1 A 05 B 1 Y D A R A (R

4. P9 e = oh ) B B A AR

Rig AR FEMERHSSH ISP RAAERBRIA T HEAFTTIHE. 4
b TT BEQA AR R ETEH 20, M TSR AT R s R R 2+ RS REN.
OB HE T A9 5 45 (Control Target ) A1 238 , B i 0 ( Control Strategy) W 5-81 TR,

AR R R SR REREA RN, NAERNEHITRSERN, M8 ELWE
F) £t 50 AL ol T R DR R DRE Y o LA R e 5-82 B R

=
o)
i
=
&l
] 017 027
0 0.1 0.2 A R At )/ rad
01255
) Fl 5-82 BEREHEEMEHIR
M 5-81 fREttayisdEes (B (5.18] Pk Iim ey i ch A X4 O shAg g 4 SR R{E )
EHBESZREN , L EREHSMARSENEE D E0ES ., L REREEA4 2,
5.VSC RE R B,
VSC i F I &30 5 #

1) HFE & FRInH s AT,
2) KT EHEsh 109735 ST HLMA & 55 ST 145 888
3) WELRE,
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4) BIEREEERSE.

5) s, Ghre] R B AL R .

6) ¥ 15 AIERAE.

7) B EELE MG

3) HITEFITER ECU,

KR ENENRESHEAIERFE—AM, HEATREBELER, F-1TERE
AREHIEIR . BRERABHELESMEANGERE, SRIFETSITHEE R A S RS EE
BRI EERF,

6. %E VSC AGHRENREER

A 5-83 BEH FHN 80km/h BFHEFT B L B HIRRHH R, B 5-84 ZEH TR 80km/
h TR SR J—E5 IR R . S5 R B, WA TR 3w shishl sk Atte S siE hiasE
Mzt T, B CIRENRREN 5 BRI,

6
Xvsc
B4 E
2k £
£ /\ /“Aﬁ &
& 4 o \ﬁvsc i
G B T B
Lo _
3 of BV £
= TN . £
® 0 ~ ] : =
B s i
= FVSC iy
I_(} L b 1 1
o ] 2 34 3
& s £
& P ¥
g 10r AR =
£ v ¥
sk E
£ & :
20 ] > 3 4 s o

R ER/m

0 10 20 30 40 36 60 70 &0 90
HEEHR /m SLNER fm

H5-83 Phib-FHARS vse ER H584 R J—HERE$ VSCRHER

AT RENNH

REMBEEREETHARTHEAANREH ORERMAE, UEE S5 EH
Za - EERPWEES, ARSZEEVESIEREHNE, SBFRESR, SR
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FUBRE A, AEMBMRXK LT WAL, —LEHKEH5EMNME (maneuver in-
duced rollover}, 57— ME (wipped rollover). MHEENEEER (HEMNMSEHE) ©
TR, @A FREHMEmEEET —ERE, FEREFANERMNEER DNEWSIEY
e, EEREREFEN=EMAEE, S ENESSNnELmER ‘48", £
1 AT AT o

. BIHER T A R 3

XE, "WIHERE" BRABHRERERBRAMBELE, RS BHRENRESE
e TEMBRT-EA, MESRERSENERME S-S5 ., BITERSNEKES 8B,
Bl sinf=3, cosfB=1, FRAH

mah, — mghh, + FzB - —émgB = (5-44)
1 Fyi
B+, -8B
o _ 2 “ mg_ _[L _FuB 5.45
g kg - [ 2 mg]hg +h ( )
MEAKERT LELITE (B=0,
a,=0) B, WEARNEERS Fy = 4/#:=====\x
mg/ZD 3'{1_}?&05\1‘3 %%‘m%ﬁ F21=mg/ fé —\‘l

2 A, M BAWESEA L= a/e. (T @Il my -

SHAHES LML AR RE N = ) |
Kzl \ [ o

B (5-45) E, K R [ ™ l Fr
0, WK, F g8, % Fas/h8% 5 //;97
o, MEEMETEARRERTE, A7 iy
MOTF G4 BB % FF 6 O B B 22 84 01
IR (g) FRHMBRE (rollover thresh- Hs8s W AR o

old}, Al FR & H
o z—ig + (5-46)

TR, HBEM F=08, MBEERN B/24,, LEXARTARENRENEE D, B
AEATERE BMELEE A, HAEMNEE, NMAERTHIE, HOTEZBRTEER
RGAEE, BXBEUSIERENEREHEL, MUBIMERE. £5458 TILHKREN
24 R .

ERURAL, RENHERETRE 0.8, HMAMEE o K9 0.8g 8, KEFL
M. BA#SATH, F, BERGEEWMREADMHEN, S FRUE. HdHEngng
EmE, POPRESRWMBMES NN, RITFLLH RN, X RETENE A B35k 24 A
W, T RSN S - S8,

B S-S GU TR EF N NEHERINSELR, RBANBESENS, &5
WA, BESREE, BIREEO) B E A K, MR xR (ﬁlomﬁ%‘iiﬁ@&ﬁ
B2 A TR PR
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ERE%RA Al B om $EFE/om B g
W OE 46~ 51 127 ~ 154 1.2~1.7
R Y 51~ 58 127 ~ 154 1.1~1.5
FEWE 51 ~61 154 - 165 1.2-1.6
RYUTHWAEE 76 -89 165 - 178 0.9~1.1
HEHMH%E 76~ H2 165 ~ 178 G.8~1.1
Y & 114 ~ 140 165 ~ 190 0.6-0.8
ERIGE £54 - 216 178 - 183 0.4~0.6
i)
[ ol s
T"\ 20 ;
"?— Ply Amow BMW Q
® » ] Merc T 20
= Dodge Celt@®  Ford Capn &
= .lesan Escort @ F;\ .. Bronco
¥ 1ok Mazda @ ® = |a>r
= Ply Horizon Mustang @ =
L Pontiag Astre Py Refant | 50 101 _
= Dodge Aspen Blazer @ Syl
= Veer® b e @ | = e
o i — 2 L n..cmg Mustang  gcopird
1.20 125 1.30 1,35 £.40 ‘ O @ Nova ?
B2 Tomqado ”Paccr D
ikl 0 A {5 0
2hg L0 1.2 1.8

B E TE

al b)

Bl 586 JLAPEARaM B RIS MR
) MEHE b BERNFAET

=. FREXR $E€l?ﬁﬁﬁ§ﬁl§

B 587 Al T AT I AT ERHREDREY, FRASERE »n, &, FHEON
FRRFERAMNENRE, ATRETREAENMEES, HUERER . £2
A AR B A, WA

DiMy = meah, - mglB/2- $(hy~h))+ FzB =0 (5-47)
S MR > K BB S W ER Ry (nd/g), MEBHEERHNH AT TNER
@, = Rga, (5-48)
X Fp =00, FHIBIRER:
e B 1
g = 2h [1+ Rol - hr/h 7] (5-49)

WS h/h, = 0.5.Rp = 0.1rad/g, mu—r =0.95— 2h o GWITETREA L, 0 4 0 2

T 5% 5%, BREZWEAFRB, &F@Jiﬁﬁ“?‘iiﬁﬁﬂ{}fé, M 6 G % Hb 7 0 13 PR 4
¥, S B/, XEHENEHRENEADY 5%,

=, REMNRENE

ATET e TIRFHERSUE, MERSEERAE M MEE TS TR 4HE



164

Byo R TR bk AR AL A A B E RO DB, BB 9 T AN A e

&l 5-88 R—fhE E AR AWM EER, RS8R 6 R R R R
M, AMXEERARERE », MAERENRE [, kEr, AXEFNEENNEER
BALkE, ERESE Ik [5.22, 5.23, 5.24], RERAHEEE®R,

¢I —
{ T f
i g { qﬁ
. =< = ]
AR
— 5ot Wt =3
11 | i
F mg T
\_ ri mg |
g Fyo #y, L —
le B Yo
":70 in on
R8T R AR Hsss M

A IR 0 0 A A B TR e T LR R 1y R B ER A GO0, WL 589,
ERMBAEICATIRAEZ G A — MR EE, WYR AR ST B0 a0 i 0
B, VUM BT B T AT, BN B A OB b
WREIH /N, S FHREMERRER, U R 5 A A9 0
B B/ (2h,) fR#30%, M 4EFN{EKLY 50%, &

BEBHFNTR T MBEE, 500 8 THES = T
) 0 0 1 5 S JE B 69 25 A M 8. MR R,
M B R U, R Kk, fH K
P4 3o 2 ¥ o fF 7]

R E RS ARG T, WENERSRET .
BAME, [ 5.91 &8 T MR S ARENRR, 5 o oA THMRL
RHTR, WM E R BRAERB SN 2, BERENYN, M AER, B2
MBI R AR, RIS GRER A, |

L2sr 20

|.no'—//fﬁ’/J—‘ |5k
AR Lk

X % 2
% MS/’_‘ 5 10k Fhig g
® 0350F §
025 H¥ E 05 5@&{%
0 5 70 40 30 0 o 6 is 2.0
W SR (%) BE /e

Bl 590 BHE b B BR A T 0 1506 (8 2 B 501 MEImE S AMBHXR



165

MPEREE, MEERARES 1Heo SREYW, ESHLH DL, S8
B 2s WBIHCEME S0 240 ~ 300cm, PAER @A ERHR ARG, ERULRD,
BB AELH0.5H;, WELEREREENMB, 4 FEARERMEE, HREPII R
EhLSH: EEHE, AEMETHRARTEHREMN, AFOMUEREELTBRD (HT
30em), HICBEHRERTE, B RES E0HR T EEA A,

ST REBRIRERM R LR

NFERMRENRBE T EFRELARGN S NG LT, 50 SR 2
A, RMAVENSHREFETHFAER.

NERALELRE EXBHTMENSEMNEF . AEERAFE XL LE R
o5 & Ry B B e ], R e R BRI R (MR ST A
B RSB GO ER), AMEETMRMENEE (SHMHAEEEAEE o

(o] 1 71 4 KR A f = bR BE SRR I PSR A EE P P R W &
—. RFETREAREERES
HEEEEBE LG EHNGL, 5858 592, L 10km/h BEETH, HAL%5H0
AR AR AR 1R N
L=d eos2¥

£ 7 =00, WAKTRLR A L2 R . ¢
By SEIE R = /3. WAL R/ A F“\
N ERRNENB ST RRRL 1. :
fif, 3 BB AR BUCRY — 1 BHORHE

W D A R ) AR, O #//
RN A LB AR 6 — BB 1A 593 AR EY
AR REAEL. EYgag TN | ‘o
BAHSE . IR KA LA R R B ) B 500 M5 (55
SE St L

=, BEREASERE

R b OARHE IR0 E 0 RS2 PO R 1] A A S BB E R R T E R 2
B, TR R B L A RO,

REHATE M EHAT, S BB A 15m 50 20m BB FOR LR G R E 5T
PURATHE, WL 8 1R AR N Gos BUSE T uo REIEAEIE 0o, BT ERIEME, B
HARAD, BB ATT AR, A uo B woB A THE MM RRT HrFE T % 12 2

U

Rryin

Ry =

W

O £F CBM323.5-M {NERINBTHERF L ERBEERR).
O &£F GB/TOR.6—9 (MERUET AR i b L8}



166

BRERAEA O STHEET, SHEZEELEWMIEMME (HrEE AT
0.25m/s%), HEKEMNMAMEEED 6.5m/¢ Hlb, EEMBEE « SHEARE , .
WBBHE v S, 8, AR R = u/w,a, = uw KEHEMK R Sa, H, IREEXBTTAH
[0 AR TR NG A BT LW RE R/Ry—a, B (ZFE 5-28b). H 5-94 i
A RBEDRE TR, MTARLEMMRE, EEENNM, BAEERREX;
Kz, 3&ERHTFHESEEERED, REHTRRMMEERNEIELS.

Ee] PR R AT EZ REHREHN . FHRNREA 22

oy - ay = 5?.31,[‘,%0 -+
KA, e, o HHT. FAEMMGEA [ )] LABE (m); R ABREFE (m); Ry ARG

B¥ig (m)o
El]hhﬂﬂfﬂj (01—02) ""ﬂ}, Hﬂﬁc

RS/ (N

720° ol 360 0
(fk) '“\\4 A R A

B 594 TEMEEEME

Bl 5-93 5% 10 £ 5 6 (] £ £ 28 Tt P T T

=, BRESREImEIRE

R A H R By BRI 36 SR o2 VR ZE AT % 1o S 5% AR i AP RO BB 2S5 . IR 7R F- HH S o
17, BEEDERTY, SARBREERS, BRAURNT 2000/ R FDF 50075 (£H
ESV MIRLE) MAEBEIT# A, R AEEFRARmS, HERELY —-EEE
B 5 T & s s B, 1~ 3m/s?, MFER 0.5m/s? 21 0.4 (EE ESV), BEAEE
MABFRIGHRERT, MIIARE, XEANEEFARBTYE, ABREREEREEN
70% E& T BFE 40km/h B 110km/h R EFET (ERE ESV) #H17. EXARFEF&E o, BHHE
t, ¥R A 0, WMEBEARE o MNRNEE o SHE. REHICRORGEE, BELM
TBREREE /0 SREEZAEEEE o /0 2RI IE, MEZE L TR
EnietA] ., EEEMEENEESE,

kR ER ARG, ZRFEHIERELS,

M, AFEEERDRE
P E E SRR 05 R kT, SRERRER 15m B AT, TR

= BF GB/TH3?3. 27— {F’(_iﬁéﬁkﬁﬁﬁmﬁﬁ?ﬁ Hrsswsitey (BRagfmREiEA).
5 BE CB/I63M.4—9 {RERBBTIHRR TE HEPEHERK).



167

MR ISR 4nss?, RIGRAMIFEE, AEELEERT, MEEERENERT
g RREAT RN . B u, HRAKA O AREAER o, BHEHY o

s FEREREA Y 100ko/h BIAF, BE#TREEEEHERL, KBREENREEE
f170%. SWEURBERTRITH, WES8K A E AW A IEEED 2008, &
T SRR TS 1o AT B AR

EFREEREMNER: AMRNET ARTHATETE, EWELHRA B
ACHERERERR, BERILNERIEEEN—DEETE, —HRAE EEREDHX
¥, BEXLFADES (WERA—FHBEREBARE), ROESBFTETARER
BARRE, BHAAREEENEER.

. BRSAEkAHE

B LS ESE AR B AR ORI ER S, Bit, MR EOUERA -1
HEMAR, XTRRERESHERNEEZAUBEALN, B (REEZAEE) SEA
FiRiE L SAAE. B0 EEARFRIEZMCRE A KRR TR RFEERBERER,
Hh - EERRNIERS AL, DEERE/LMEESFETAERR R EBFENIE %
WAGRBRNEE, AL, S8 2% &K REREERE IR E, &7
ERAREE, RERETEANRE-HAA&ATERMEA, ICRTHARAKHSH S
MEFRBAEE 25 595 BdKBHA. BHOTRER, A 6HERFH
é8

FamaakhRRETENS B EHT, RREEABEEEN 70%°, KEURR
FTETR, ALaFEnd—TfAnEAatA, LES9% FEHaHAEARKEN 0.3~
0.5s, HEXFEANERFRKWN @ NEER am/so i AFEm AR, RAETHET R
KAEZY, @3 RKNAREF LT, dRiA RS BOE  ROA%A o, TR
uy BEEMEHE o MMEMEE o MEBERHBTAHE, FHKEAAREHE,

7
A
- B [#)
3
fn'[ a) EE )
W &
3 |
Y
~ e J|
[
» O==03~03— iz, s

b}

B 595 SmaEflkaikBmE A Se L F5-96 i f kb

ay FemB AL B b) HERBRARKE

G MEMBRRANTAARASRU TR TGN, CEHEHNER,
O BG GBI A ERABFENM S FE BralESar Rl Sk,



168

5.1
5.2
5.3
3.4
5.5
5.6
5.7

5.8

5.9
5.10

.11

5.12

5.13

5.19
5.20

N BOffERRABELRER

ZARLAEERT =,

MERPCEHARMES, WB/NEEERER, IR IRE ., HNEEIRE
WRREEMN, THEHMEEXEEY,

2 F XK

W.Lincke, B.Richter, R.Schmidt. Simulation and Measurement of Driver Vehicle Handling Pedformance, War-
rendale PA: SAE paper 730486
D.W.Whitcomb, W,F.Milliken. Design Implications of General Theory of Automobile Stahility and Control. Pro-
ceedings of the Institution of Mechanical Engineers. Automebile Division. London: 1956 ~ 1957
L. segel, Theoretical Prediction and Experimental Substantiation of the Response of the Automobile to Stecring Con-
lrol.  Proceedings of the Institution of Mechanical Engineers, Automobile Division. London: 1956 ~ 1957
Terminology of Vehicle Dynamics. Warrendale PA: SAE J670e
BER, RETHRESEARE AL, HEAF, 1978
Feg, BER R HEKEBERESF  AERETSIEX IR EEAEMRE, 1987
REEAE, fRfor, RIGR . NEHABEEIDHERESHE LR, KELR, 1982 (2)
REIER, RRBX, RER, FAASNKEAS A S ERORSWES YR . L5, KEL
2, 1982 (1) :
AR, HFEE  HEMRE (7D L AEREESE . R T THRE S HM
Yasuhtko Tsukuda, Yasumasa Tsubota, Hiroshi Tonemura and Hireshi Noguchi, Development of a New Multi —
Link Rear Suspension. Warrendale PA: SAE paper 881774
Peter M. Riede, Jr. Ronald L. Lleffert and William A. Cobb. Typical Vehicle Parameters for Dynamics Stullies
Revised for the 1980’ s. Warrendale PA: SAE paper 840561
BEESRE, REHK, R ATFALBEEFETE P BEREKA  Wamendale PA: SAE paper
860577
ERIEA, K# . ADERARY | —X4, AHEOZHHER EER . AR: APEHRS,
1998
Kenneth . Nosman. Objective Evaluation of On — Center Handling Performance. Warrendale PA: SAE paper
840069
Joseph P. Ryan, Steven P. Fuja and Henry A. Schmid. Objective Ride and Handling Goals for the 1997 Chevro-
let corvette. Warrendale PA: SAE paper 970021
Takaaki Fguchi, Yuzo Sekita, Kenzi Kawagoe, Satoshikaneko, Kazunori Mori and Tahei Matsumoto. Develap-
ment of “Super Hicas”, a New Rear Wheel Steering System with Phasereversal Control. Warrendale PA: SAE pa-
per 891978
Anton T. van Zanten, Rainer Erxhardt und George Pfaff. VDXC, The Vehicle Dynamics Control System of Bosch.
Warrendale PA: SAE paper 950759
Ken Koibuchi, Mosaki Yamaoto, Yoshiki Fukada and Shoji Inagaki. Vehicle Stability Cornrol in Limit Cormering
hy Active Brake. Warrendale PA: SAE paper 960487
MG MERAREEFNEROLKIRO TR E . L5, KEIR, 1985 (1, 2)
FEAME, KHBR, BIFEHLE  SRETHORENE K. EHZEHA, 1980 (3). M

CRETB 190 F S AR B PR (EHRRESERIRUBTHT R Rt k).



5.21
522

5.23
5.4

5.25

169

Gillespie T. D. Fundamentals of Vehicle Dynamics. SAE Publish, 1992

Verma M. K, Gillespie T. d. Foll Dynamics of Commerciai Vehicies. Vehicle System UDynamics, 1980 {(9}: 1
~ 17

Bernard J. et al. Vehicle Rollover on Smooth Surfaces. Wamrendale PA; SAE paper 891991

Das N S, et al. Estimation of Dynamic Rollover Threshold of Commercial Vehicles Using Low Speed Exparimental
Data Warrendale PA; SAE paper 932949

VLR Tk 8% Tk ml ™ fdl, PERFEAFRTLEN  REEERSEAAKBTRTELER
A PEALZRARMAFE FL, 1994



BN RENFOE

MEFTIN, MBEAFURED., FHZERNEREEEBARRRENR. &
¥, BEATRERGRIMELEFA, BHATITRHTME (Ride) ERBBEAFIIEN
HERS, HWEMELN 0.5 ~ 25Hz,

I N B R R MO A AT B B b A AR B o o R RN R A A A RN
A—ERBZW, BICERE EERERA FWRENFRERITM, M TRERELEH
REFHYRFHEE, CRERARERFNEREERZ—.

BN FIMER B 6-1 Fia ) “BE—RE—A" REMEFRRSHT. i AFEm
TEBETHRERDREN “BA7, L “BWA” Exfd®l. B8, HREHE, BHE
FHMERE, ERREBRMRNRD AL LS, SRS RN Wi ERERRRHE
G ERE AR E, i B AR sl 8 R — ST R IR E MY
Wik, MARSHALGH W MR BiRN, EEEESEEE L0 5 R E R s
BEMEN S RE . ©ITA MBS “THELE” MEEERRUHRE,

A SRS L] VM 1845

 BEREE || - e E ARRINREE oA e B 9 AL

- EH - BLE AL - BRI <l B AR R
- RE,FTRER - A S A s - AT e

el “BE—EE—A" RENER
HREHAEMNTEANREEHAEEDRENSERE, ERa "B #HEL
BE) “BA”T TABZ-ERE, URABRANSTENE. FENELXREN:
1) AR XHR 3h 64 BN FF- W ST o
2) 3 AT —BRIE A NE TR
3) MERDBRGWFEL, REFWFEMBLESEN “HL" Bws o,
4) EFEF AR B

B AEXHR 3 B SO R R BT

—. AEFHEZH R R

BUBIREI M AR BN, BOR TR R, W, ERAF mmdsaE, mASMA
WOEYSSERERAR, MMEINRBRBREEHRALR. A% 0FERUREX -HEiH
T ERBRAA THE, EREUBHANGER FEREE. A8 194 F, EFRtEELs
M (IS0) ESAXBEEARLBRATA SRR ER L, BE T HERE 502631 (A
RS LB IRNIFNIERY, R CHTEBIT. 5, M 1985 EFHkITEEBIT, T
1997 FE AW T 1902631-1: 1997 (E) {ARRE 2B HEHEM—B 3. —RER6e,



171

SR HE R 5 A 4 B 7] 4 B AT R LA 3 A0 A 3 AL S BRI BDIRBER AR MR, fES X
R EFRAFS ., FERARBEREHTHEFMES Y, REXAMHAERT T B
iT, AT GB/T4970—1996 {3 ZE PN 1ERE MU AF7 BB )42,

st ¥ Y E—

Mo2 ARLERREL 8% / [ Hz

Ee63 AEmmEinmER (Hdtx)

1502631-1: 1997 (E) trEHETHE 62 FA AL EZHRER, FilTFEEER
B, ERTHBERDERELEAS I MFANERS, SXEEAINFENAERS, M
R H MM R E AN A4 3 MR SISERS, =3 NEA S 12 408R RS
IARHETIIA S AN R ER R s i R EBEAF, ZE 63 LA LT EMM 0.5~
80Hz IS ML RE (W), X BEARRE A S . A s 8 9R 30 A G m i35,
BT SRR SRR b, X6-1B/HT=MAS 120 8m, F5EAH—4
HE AP RPN R Y k, FFHT — % European /D EFIM T A B LT, &
R £ 25l 0 AN S B S MR o, ARJS B MRS IR H S BE H AR 197
61 SREMNEK, BN RE & FIE European /N E_F RS R

g | Remak | WEMREK | BNKEK ”"“””ﬁfff*ﬁﬁ a e
% Wy 1.00 0.080 5.0
" 7. w0y 1.00 0.114 4.7
1§ . z, w 1.00 0.407 '; 5.5
& . w, 0.63 0.106 4.9
o r, W, 0.40 0.085 5.0
o ", 0.20 0.011 4.5
. % W, 0.80 0.212 | 4.3
¥ ¥ Wy 0.50 0.087 4.4
2 iy 0.40 0.140 4.9
xy Wy 0.25 0.090 5.4
# Yi wy 0.25 0.093 5.1
i Wy 0.40 0.319 6.2

—_— . + .
= ( Ya)? 0.628




172

¥ 6-| EEMTAORMPGRE A LIEL, MEMAL x, v, 2, T2 B B0
R k=1, B2 ARRHEEY, HAZHEMRNMKRERS/NT 0.8, B,
[902631-1: 1997 (E) REEFE, SR AEBRHEZME, RFE 2. .. 2, X
“AEE, BHox,. oy FNKPEROEHMARESR =14, LREHAEHER, RELH
ETTAERI 2, y, TLLBBE x,. v, KTHERE, KEHMMREER L=1.4. B
W, FREEG ITHIMHLIRHE CB/T4970—1996 (MR E LRI AfT 8K /i) o, o
MEFEPHERF IR E .. v, z, KT8,

wITE R 2, RN R w, BERARNERENEN 4~ 12.5Hz, £ 4~8H,
EAEBRGE, AWM E T EIIR, W8 ~ 12, 5Hz SR B AR s XA B HE R A 0
RAR BHEAKFRIE v, v, FIRRIMA R w, BREEREEE 0.5~ 2H, AHTE 3Hz LY
b, KPR EGRNEER, RIREESRSRFEENRBERE 4R, SEXKE
WA B TFRMEN.

—. ERERESN F®

1S02631-1; 1997 (E) ta#ElE, HIESFZEMHER <9 (W/E RIS 3 i (5]
W a, (1) RIBESIANEESFRE o, WILE) &, HEEHEN FE—N N
HEBGTRERXRFHRSITAGFEMEROEE. BENR, EHRAEQERERE, £
EEITHE LR THX—FESER.

(—) BEAREFM FE

FZER M T ERFENE, SHESMEIEED T RE. BEERMNHE %

1) e REMEEEFHRE o (¢), SSHETERMTER o () BEKRMNLEE3
PO BB G o, (¢), 3T L0085 A i

1
av=|F 1l (1) d]’ (6-1)

A, THESBSHEE, —BB 1205,

BEMR R w () (HHR) THUTARER, PR ALY H
0.5 (0.5<f<2)
/4 (2<f<4)

we ) =10 (4<f<12.5)
12.5/f (12.5<f<80)

] (0.5<f<2)

wa (f) _{2/f (2 < f<80)

v () ={1 (D.5<f<8)

8/f (8< f<80)
BR (0.5<f<1)
we (f) _{I/f (1< f<80)
2) HicRAMERRBFHE o () FTRETTEIIREFTEEN G, (f), T
AitE
wo=[ 18W2 () 6, (f) df13 (6-2)



173

3) UFERE R 2, y.. 2, XSRS, = A L A R RE
T RiME
ez (Ldan )+ (1.4a,,)+ad]7 (6-3)
4) s CABESE B RENAIRER L., CEHMRNEEYFRE o B/E, &
T AT
L,.=20lg (a,/ap)
X, e BBEMEEHHRE, 0p=10ms™?
P 6-2 4 T MRAE L AP EE S T RE o, SAWEMNBRZEHEX R,
®6-2 LMa, GARNERABEZENXER

Jmtl;fmiilﬁﬁi_iqﬁm{ﬁ a, SALEE L, R
mes uB -
<0.315 110 ' BH T HE
0.315~0.63 110 ~ 116 F— BRI
1.5~1.0 114 ~ 120 MY REE
0.8~1.6 18~ 124 MEFiE
1.25~2.% 112~ 128 HARIE
»2.0 126 " AEIE

(=) BIBNITHr Aih, MR ZE¥ > 90, S02631-1: 1997 {E) HFHEMEH M 4 KF
B T VEA, EREE S i8R 8 Bt Ay Bk e s | B 5 i 1 2R B iR st AR 52
me, AR R BRI O — RS A BE N

: 1
VvOv=[ | fa.} (¢) de]d/ms™ "7

BT BREAT AL R

LR EECIE AR R, 2R I ARBEAREEIRE LR EWEL M
W R AR, BE AT DASK A wE B A A B R, Rk AR Eh R S B B R N Y B B AN )
FEE A

—. BERNEEOIIEEEE

BRI AR AT S g, AEREEM
KE 7004 e (1), FR5 Be 4 67 1 iy 2k 3R F 2 a0
¥, WA 64 fiaR,

TER R e, 1] L K R & ) itk

BAEARTE LR EE, NESRANAERE 0 T
AEBERHLYEE, B R E LT, AP BE REYH
A EWIHEBREE G, (n) R E o, FRITHFESH B 64 BEANTGS

A EWRZIMANBREAEE, FERABE
ThI W R S T, R B 1984 5 B B A ME AL A 804 X {4 1SO/TC108/SC2N67
By “BEALERENFEER” REAHKERFEHRIIERESED GB7031 {(Fi#HiR
AR EY ERRY P, BRI BESREEE 6, (n) HTA
kg FE X



174

G, () =6, (o) ()7 (6-4)

A, o hEBE (m ), ERER A HEY, RFABKREEPEHEILTEER; nHB
S EBE, np=0.1m™'y G, (ng) NBHEZEME ng FRMENRBEHEME, MM
REHERR, BR o/m =o' WRHBERHER, AVOTRLT LARNMHE, TREH
T By 22 b 4 R M

& (64) EMTEARIR FX—FER, MEWBEHFEFEBUSH, ATHIRE,
76 7 23 A 40 e 51 PR W LA S PR Bl A 00 B R GHEAT o Bl , (BN 4 B,

ERBD AR TREEREE ECHENATEES N8R, REOAETH
BREREERY G, (no) WILGFHME, SRBE SRR ESR W=2, FEERMIH
7 0.0lm " < n<2.83m™ FEE B AL PEMNA B HRE ¢, (o) SJLIATFHE,

%63 HMEATESRIRITE

G, (np} 7 (107%m’) {np=0.1m™") g,/ (10 *m) (0.01Um™' < n<2.83m ")
BESR
RGE QoL JLT £
A 16 3.81
B 64 7.61
C 256 15.23
D 1024 30.45
E 409 60.90
F 16384 121.80
G 65536 243.61
H 262144 487.22

18 6-5 AL, MENREEE 6, (n) FSEEE » QRBRHK A AHEE
Mo BW=28, G, (n) 522REK, G (n) BRFHEBHEMYFESEEE, &
¢, ()X GRVEEELTHFRIER, 5 UASTHIBHE BE dim
o KBERE A RER, BFELERYEEFEE 0 U ‘ 5!
1983 EA BB T A HAE, TUFLFEEPE A N \\
\
N

L 1 ]

—

EI

%, WAEFHB, CEZH, BHRil, KEFGFRL

EI
]

Bepr ikt EEA LE AL B, CEZRBEBEZA, REB,

C AR TH 5 9 T Ho A, (0] LA N
ERBEDEEEHE 6, (n) HURBENBHE = \ r\\
W, ETLRARERER o (1) HRAKE 18 S0 s E\\
SR, WEENREEE G, (n) M_NSH, B - : D\\\
Mk ENFEIBEE G, (n) FUKRHABEARLENR = )
q IS W
A

R, 6, (n) (REF Um ' =m) B G, (n) (AL § 07

HmYm=m ) 5¢, (n) HXERWT o
¢, () = (2m)G, (n) 65) k=
G (n) = (2mn)G, (n) (6-6) ' ek ’

LEREH w=208, KX (64) £EM G, (n)

RAR (65) 83 H6s BUATRARA



175

G, (n) = (2xng)*6, (ng)
AT Bt e 5 D S 0O (A 8 1 AR R D — B B - R, 0
A GRER T G, (ng)H K. LUEETURE, HE R BT 2H 2 7.
. HEREHEREE G, (n) LHNEREHEREE G, (1)

R RS RA AR T R AR, RELE BK 4/m
XA EE, MEEE o, B2 MR RS E i L ? Y
G, (n) BHRAMIRENRBEE G, (). 1 NS

WAL, SR w i D R B R EE g%ﬁ
A A MBI £ R 0 55w HGREL, B o R 7

f=un 67)

A (67) RARAAM6S L, HEAKMEER Ar 2 " 3?[¢

SRS EREHE An MERER % S ~"’§*‘
Af = uAAn (68) & yi VA

AUES, MTEME o B An - ER, BFE FHBIEARL 7,
W £ 5 A BEER o RIE KA, ’

AR B E LR R A “ThE” (M MW
), BESFREDERERTIURTRY s

2 6 0.0 0.1 1 T
G, (n) =§;5,uit;f—" (69) 2N n /!
AP, AW BEDEEFEEEHE on HEEN  H66 NEEHT, BHMRS
“THER” 3 Tl ARG R R
fER-ER o T, ST MHEH An HHMN A o=t aa
BHEBH AF TR SMAFEEBE g ¥ )
ERRAHER, B CWE %L, BE I\
50 1 1 D 0 3R i T R R 3Nk
2 \ | (Of —ehn
G, (f) = lim Z2=te 1 =
' o B Galr) | : NN
¥ (68). & (69) RALZ, BE I 7
6, (1) 5 ¢, (NHBER PN
] a \ X
G, (f) =G, (n) (6-10) i -
FERE 67 -HHWR (6-10) K% X
Fo ZENEBREE G, (n) TH¥ An WA )
EHY HE B o} s, EETHEG6Ta LHE & b
Z3E AP B 67 =5 A0 E B R R 0 e
u= 27O, 55 An HHRE R BB A AT ») HEEMEREE G, (n)
fﬁf: 2An, 'E:ﬁﬁ; w= 17 B, Af:An{j( b) HIE o RFRBT, SR SHTEMEHER

o) MEMEFHEE G, (/)

€ u= "2" 518 NEUE R AL/ B A0



76

Zi ow= “1727 B, Af= %&n, B,

HEM6Tc kL, AREET A/ HNHBEREH, IHaEK "% HES5E 67 b
M EIEAR o2 M, FLUEE o 85, S A 8%, BRERASE8K, N6
WRINNEEEE ¢, (F) BE®RD, AR SHEE T, THERDEREE ¢, (n)
R LB AR RIEEE G, () SEE « BRI

#R (64), KX (6-7) RERAR (6-10), BRI FMEROLFBEE 6, (f) (B
il /s =nles) kR, M W=28/, &

6, () =16, (no) (2]
TEHERARERNRSRTFEEARE ¢ () =dg (1) /e IMEE
g (1) =dq (1) ACPBRFEEE 6, () (BELH /) F G () (FALh /) 5
BIURIEHEE G, () BHXER
G, (Y = (nfY6G, () =47°C, (ng) ndu
Gy (f) = @rf*G, () =16x*C, (ng) nfuf? (6-13)
Bow=20, RGN FERT G R, BRI 2 AT &) i) 43 38 2 45 84 BE F D00 B4
PR ER 68 b BIIFMEMEN -2:1, 0:1, +2: 1 MEHK, & 6-8 LRFEMGH - i
£ B AT B 7 8 . BT M B B Y B ) ST B T G R
i (6-11), & (6-12) . & (6-13) WLEW, 6, (N G (). 6 (f) HESFTE
FE G, (ng) VERZER wIEW. G, (ny) 5 w85, MOIHEE 6-8a. b, ¢ L= EHE
iR AT o

2
=G, (ng) nj f% (6-11)

(6-12)

Cglrdrimieay

Hes BmAFE. G, 2%, MEAENEEEE
o) MBI EREE D) KRBT o) WER IR

HE 66 ERTLIES, BMEKH TR TZEEEE0.01In < n <2.83m 'RHE, &#H
MF#E u=10~30m's (FXH u, =36~ 108km/h) T, WIARIEN A HEREE /=0.33 ~
28.3Hz, X MREREREERHE (F8) FEHINEEFF 1 -2 HERE (ER) &
BRTHEETE 10~ Sz HRGESER,



177

=. BENERAERWARIEEE
WK ENTEE, WE 69 FiR, x (1), y (1) Bk, ABIRBMAFE, 1

RMEKEL. « (D, ¥y () BAW., 550 2 ! x (1)

BN Co (n). 6y (n). Gy ()G, (n)o W ===
TERFBANTEEEEN ¢ (D, @ (D5 5 L e
g (DFig, (NFR, WTHRBEMATERN —— ——

g (D =x (D, g (1) =+ (I); GEBTH e T3

EHE®B L, BTl g (1) = x (T - L), B 6.0 UKL EE

gs (I} =y {I-L), L B FHRIRE.

EANBREE g g2 ¢ H g, WMRARRSEEN, BEREONFREAN QEH
MAFERFE LR LG 16 MER G, (n) (i, k=1, 2, 3, 4), H4 2 PEHENFIKL
W, %R ¢, (n) THTKIE

Ca (n) = lmTF (n) Fy (n)
KB, F () Fr (o) N (D). ¢ (D MEENES; F7 (a). Ff (n). H
F, (n), F, (mBILHEEE, THEE T #aHXHE.
MAFRAFE R ERN AR

Fi(a) =F [q, (D] =F [x (D] =X (n)

Fy () =F {g (D] =F [x (I-L)] =X (n) e™#™

Fy (n) =F [gs (D] =F [y (D] =Y (n)

Fo (n) =F [qs (D] =F [y (I-L)] =Y (n) e

KA, X (a), Y (n) K= (), y () HERNER, B8 F [« (D], Fly (D
BN ER A EERAMEERFTHRAAER ¢, (o) HEAL, BHRIEER
6o (n). G, (m). Gy (n). Gy (MR
Gy {n) =6y (n) =G, (n)
Gy (n) =Gy (n) =G, (a)
G {(n) =G5 (n) =G, (n) e ™™
Gy (n) =G5 (n) =G,, {n) e P
Cu () =G4 (n) =G, (n) e~
Gyn (n) =63 (n) =€, () ™™
Gy (n) =Gy (n) =G, (n)
Go {(n) =6Gu (n) =6, (a)
P-4 2 18] A B RS gE iRt FEATZ Bl A 52 3958 eR B T R EUR A
igEE -BAER, FAIEBEELRRNM, £, G FEEHLETURRR
G (n) =16, (n) le '™ (6-15)
A, 16, (n)l I x (D). y (1) RERBHE; 6, (n) A (D). y () BHLE,
OREEERENRET « (1) 5y (1) PR o QBEEHEX (WERLE, H

(6-14)



178

fr -2 WEE, #5« (D fy () FABHIRDEX. HE 6, (n) JJEUEHMEE
TR PR o 9 BRI A 2

P 500 AR T B R

16, (n) 12
oohi., (n} = C. (n) C, (n)

HTE cohly, (n) EHMBAMRT « (1) H oy (D) FHEER 0 B RZFLEMRX
WEH . cohi, (n) =18, R x (1) Ty (1) PHEER o ©45BZEEN LM
REEAE, BRI RL. cobd, (n) =08, BAx (7)) Sy () PHEEA o WHE
Z (a4 8 L RIAR O 2 R BB,

., ARTERAFEMEENECNER, SIEREUB AR WHHEZBIIRE
G (o) SEEMBHEE G, (n) WHESHTER col, (n) HUTERECS

{6-16)

G, (n) /G, {n) =-E%(1—cohiy (n)) " ]P_ﬁtéu.n ]' o
(6-17) 1.0h N Y%
el 6-10 1RO % - ST B RO AR T8 cob?, . o8 “*'\\ _ ’
(n) W%, BANS 2B = LR, WEAGBD 2, \ T
K G, () SEELBIHEY G, (n) WM 2 >, ¢
G, (n) /G, (n)MI%, BE—HERAERRZE 8 % ¢ 3
BUAE 2 T, LAPIRMENEABEREN F o7t \\
15100 R B T M
BEE KEESRAMERDOETEE 0 00 o1 | L

TR E A m
f,f,: 1Hz, £ 5 &# u, =100km’h (u =27.8m/s) R B e

FEREMEALRABEATHEEREEK, X B0 oy (») H6 (n) /6 (n) MK
A=27.8mKY i, WAL T cohly, (n) A% T 0.9, G, (n) /6, (n) AETF 0.1,
T, AHATTFRATEAEENELNALEESS, SIEXTIHARDBHALELRS
WMAENEE, BEHMKA, W, = 10Km/h (u=2.78m/s), XHSEREMEAIEREY
BOAYRERKEE, FA=278mn MR, BUMNATE o, (o) BE 0.1 £4,
G, (n} /G, (MW%F0.9, . AEIMERFLEHMERERE, 5IEBREUMEAR
BRMALEARDBAERBZ,

BELH, BMEEFEEN 0B EME, SASHENERER, ALY
Hiv2EMETE,

MRS (O, y (1) MEHRERE, 8 6. () =6, (n) =6, (n), B
fig g, (n) =08f, B1X (6-16) A[4§

G, (r) =G, (n) = coh,, (n) G, (n) {6-17")
BEE A R EMANBERRGILERA
1 g~ Pl ooh (n) coh (n) e P
. il 1 coh (n) & cok ()
GL {n =G, (n
[Gi (r}] =€, (n) wit (1) cah () - | P (6-18 )

coh (n) & coh (n) & 1



179

¥=F MERIDIREMEL, RERERENRY

—. RERWRAHEL

RER—TEENRIRE, WREF TN EEHTRE. 611 A -MEREFE
SEEEF AR LARE, KENSE (FF) BRI m,, EHES, FRERELN
BRBT R, BB LSRN OB y MR N, RERARELIMERSNERSE
. FREER. SR FRNEAERE (FR) BRI n. ERFZARF —ERIE
MM IR ERFHEBE LD, AR ENEN, X—ThRENNESREFEXES
B, B0, W3 NEHE, s ERFEBFIMEAAHE, 710 8dE,

Eel2 WHNERLHFEER

He1r MR EMLA AR
URENHFTHAMEREL, HAEMORPLERE « (1) =y (), WHEEEFHE
EHRS : HMRS e, P08 FARSTFREEmE L. o612 AREMLRK 4
THHEMNCEER, EXEED, XEBRBER/NTFUZE, FEERERER m,,
FoiBRA L MERED N FEFTHEHRGLWAARLE, FRERERL C EA=Z4 K9
Mgy Mg &mza ZENEERAKFEONEFEE, e aTRE KRS

1) BERERFAE

mag+ Mo, + My, = My (6-19)
2) BB
mya - mo b =0 (6-20)
3) BRI, MERERE
I, = map? = mya® + my b? (6-21)
K, p, HGHH y MR EE; o, b HWESHERSHROLEF, SHNES,
HA (6-19), K (620) M (6-21) 15&:”%*@&%%‘1%‘1

fitgy = mz%
2
™y, ‘% L (6-22)
2
. —mz( -a)



180

Rob, LS.
2
BE, Te=Ul ABNBERRARAY. HR (622) TUFH, %=1, B
FIRE mo. =0, ARIHEH, AWIMER e =0.8~ 1.2, WEE L :
Ee=1HEAT, T, FRLTESHTNETERE my. m HE mz _I

AFHESHRMERTY, RTHEATEHTEL (673) 7 ma
SOMBEHRK, =l WEAT, YNBERABERTEHIER < ¢
G, BB moEs, TRE myFiE; K2R, Ei, E&H _j
BHHERT, L HEE 612 £ moMATEHUE m, G R H
Fir tha A T U B R IR B B 613 %2 §UF i
B ERHEARHE £, (10~ 15H:) HEBRRESEHEE Ryl
(JSH BITF), BETHRA, BERBESESRRE, SR
S BHRDRANERRES, .
=, BERRGHEHED \
HCUDRMTERRANAFRREHEER, & N
SRR m, AHERE K, BEBEAZEY C - {;
WBREER, ¢ B% AT AEERK, | . -
EHBELBEH  WEARERHEELE, | " JQE?"‘“‘
BRI e, BRHRRGE SRS TR N - Ne
myi+C (i-¢) +K {z-¢) =0 (623} |-
e H B RRR B IR SR R RS R K
HRS R AR, Bl 614 FRIRahihe

%Qnﬁ%,ﬁzﬁ,Mﬁ&ﬁﬂ%
F42n +wgz=0 (6-24)
XHPH 0 WARGEE AR, GEEHENERBIET o Mo, WM C,CRAHEER
§=5i=53%§§ (6-25)
HRERREGHEN ( MEMEBEFE 02 EH, BT/AHERE, WS TEIE S
z=Ae ™sin (mt+a) (6-26)
XEEY, AR A RN, GE m LEHEEARRE o, = of — o5z, BiF
B e oM, WHE6-14 Biin,
FRELE ¢ MRS ERN T mER,
1. SEHEBEME o, HX
w, = wh -0l = w1 - 2 (6-27)
B (6-27) WA, (WK, o TR, =1 0, =0, HBHRkEEFTHMT. K
FRERSKMEEL ¢ AHHN0.25, o, oo R TET 3%x4, ELRETLEMAY o~
wy, EBWATSMEEEE 0y (rad/s). FHERHE £, (s~ '8 Hz) N




181

—:

wo =4[ 7
fomoo L [K (6-28)
072 T2 Nmy

2. B 4 BE ) SRR AE
Bl 6-14 LFAHISBAIRIE A, S5 A, ZHFRAMEAR 4, HEERX N

4, Ae ™™ nT ﬁ
d::‘i_g:,;l_e‘n(‘l*T:):e 1=¢ (6-29)
A (6-29) BRI
2nm
Ind = (6-30}
V1-£2
AL MM ERR MR B EERY 4, B TAREHEE

SN S {6-31)

S s ddiid

=. RRERGHRER RS

M LM ¢ WERT A REREE M R NR, BRSmh THERH
BEETH SN AR T AGNWARL » WFRTE, ERUR TEE ¢ MRS R PIEFE.

hgl, BAREBERB z 5S¢ WKz (¢) 5 ¢ (1) WEBENER Z (o) 5
Q ()MHME, TR REMEEFAER, ih H (jo)..,

o (jw):Hq:fzﬁi% (6-32)

R, BIRE z = z5¢'™; g = qoe™o
KB, 2. g EH . BAEBRNEE: ¢, o &S, HARENHEA

RAK (6-32) 1§

H (jw)hqzﬂej(qufcpl)
g0

5 k¥ B H (jw),.,= |H (jw) |, (6-33)

WEL LRATER, tH (jo) L. ~2/q0 EEHY. RAEENEHEL, 54
B ¢ (o) =g - BB HSMAWRMAMNME, FAMERFE.

M (6-23) HITHREMNBHREEEZRERAZK, B
Fi=z, g=¢, i=jwz, §=jog, ¥ = - w’z, BERYEFE

2 {(-ma’+jCw+K) =g (jCw+K)

- Fiy g, 75 5 0 o 2

. K+iCu
H s =_Z_=
(o) -4 g (-ma?+K) +jCw

BHEEL A=w/wp (wo=+v Kimy) BB £=€/ (2/ Kmy) LA L, 18

. [ i
H (0)ey =2 3100 (6-34)

HElRE AR, D



182

. 1 2 :
lH (jo) 1,.,= [ (1__;2_)2(_'_%}2&)2

ﬁ

(6-35)

E 6-15 4 AR A S AL BR E A0S (6-35) BTN RIBAIF 1 | 2/ g1 o FHUR %42 b i 0 A
HYER, BEAEME LB R EMENEITS.

Wa< <l B (RSB 10 “ |
lz/gl—1, lglz/q| =0 #iiELk H—KERK, -'\/g_a
HAPRO: 1, WOERA “BAEEHT T o, i
S as > 1T (RHEE), AR £=0. o 1= X o ol
£ =0.5 BRENR . N e
P g=0ﬂ¢,|z/qr+fg,1yz/q1= _2lga, S \\\
0.4 1 1
HiERBFIEE -2, "BMEREPET -2, ol Iz 10
| K A=wrwy
Al 2
2) ¢ =0.5H, Iz/qi—*[_az (,12+1)] - B 615 MFEBREG{IHEA
SR04 A AR

L lglvgt = - 10, WESK REEH ST

-1, #EF - 111,

ALES, TEMXTEAE L, #ELMRLRSH “SEREET B,

S e R B AR SR, B, RERMIHEAABNREDN, [=0. {
=0.50), ZHSHERE -21gl =0 R - 1gA =0, TRTEFEEH N =1, TEHERX
AR A =1, WHRMNMRE. A=18

1
Iz/qiw=u,o=./1+4§2

r=0H l2/gly=0 =

¢=0.568f 12/g1 =0, =2

WETHHERMA SR THEE, ST LNE SRRtk .

AN 6-15 RIS 2/ q | B =8B LAidie .

1} R¥ER (0A<0.75) HX—HE, lz/giBg KT 1, FEAVHERNHERFE, A
JE LEXT X — S R M i AN K,

2) HIBE (0.75<A<V2)o TERX—ME, 1z/q  HBLEE, B ALEEK, mAH
EH ¢ el {E IR E R B RE,

3) BB (Azv2). #E A=V20F, lz/7¢g1=1, 5 ¢ B3 £ A >20F, l1z/ql <1, Rt
MANMBEERAER, HEL { BAMEREH,

M. 2RE RS HEBEIE N K R

(—) FAREYL RS0 EIE 5 BT S F I H: R iR

1. SN 53 By o) i 550 069 o7 2

EHMEE ; BUMRE TN FERG, DB EMENSIRE £ SHRUTE
[f19FiR, EfiffdASat ¥ inEHRonER, fHEmEEn, SRS5EaEmi

= WA 618,



183

FiEWERSBEHHMERR, STRESEFX, GHTENEFer, E1085 L
BATHRERIARER =MW BH#THTHE, DESBTIFHNEERHARMN
it S

2. 4R 3 B 6 B S I S g T R

B FRITPHER R ERDRFEIEMARERAE, AHSHRAER, FEHREd—1
TRMALMAR, RIWMYHIBEEEE 6, () SHEMNBEANIBEEE ¢, ()
FmTREexR

6. (f) =B () 5,6, (H (6-36)
Ref, V0 () B IRERB x WG A ¢ RSBWBREH (H,. 8, BIESREE.

B TRBIAREE 2, f,. F,BUE. R{EaZEME, ﬁuﬁﬁﬁﬁﬁﬁgoﬁﬂ X b

YT — T 2 ST, 37 B AR i s e MR EokE
oi= 15 G (f) df= [§I1H () 2,6, () & (6-37)
A, o, HirEE, MEAFR, CRETHHFBE,

HATPNE S Hrat, BERERAATFERRSFERENHERARE ¢, (F) fdE
HRAGSBCR HARRMEN BE H (f),_,, BR (636). & (6-37) iHH K30 W RI T
# G, () AAFHEZE (EHBRE) o, ARTRSHERRESET R R IEH, wiT
VARL G R AR 8 It N e in R IL B ERERITEH .

3. MESHSIREEMER

AT R EN N B A ER, AR ERIEER AR AN, MESHEELSS TR
T, wAE x BRI ZLATLOEER Lo, WE. » WBEA% N x, = Ao, BT
BAP, CHRIRE x ML o, HMEEA SEHERTUAESSHHBEERSEET,

THEBHETHAREAET AL 64 L,
K64 ESHHAMAET, EEiES o B+ L MEULMITRE P

i 1 pi 2,58 3 3.2
F 31.7% 4.6% 1% 0.3% 0.1%
t-P 68.3% 95.4% Q9% 99.7% ’ 99.9%

MEMERERIE, MABAREESRGH, SHELRRESSFHN., KENBES
B, BEEIRENE A MR EN RSN SRR LS ESGAE. X8, KEMBNMREES
KMBLHZEFENR 64 FANMALTE, WRHEE o, RBE x=A0,. B P =F
ZE), EREANMARUBE =, TEUFEES BN (YHRE) ERIR
I

1} BREGIHEE 2 &80 g WEEP = 1%, REZMFERIFEE o,.

H#% 64,4 =258, P= 1%, Bt RBE 7 =2.580, , 48 2, = 15 {CA LK

o,=1g/2.58=0.39¢
B 5, =0.30g Bt, ATLLMEE & 480 (g R P=1%,

2) H—REBEMBDPIE £ WL opy=3em, BERDBEBUBOETRE (£,
HMEE R EHE P=0.3%, R [fid.

M& 64, A=38, BHE P=0.3%, WNARE fio= (fu] =30 T o =3cm



184

A BRI
[£4] =3x3em=9%m
WIE o= 3em BIFER T, RAITRE [fy] =9em AEIEGRMVAEEN 0.3% .,

3) B SHERGHE F,OFEEE, TEERN, ¥, 55REATHRENER C
FAVEZERF AR, EREATHEONERERGSTE., LK, FRSMEE, BE
EH R RIHE S, EAREENEk.

EEI C =30, WX EHRMPIFRME 05/ C = 173, BURHEN 5308k i i 82

& 64, A=30, #FE P=0.3%, BRh F, 0 LOKEL ¥, HELHEBEGEE
H015%, FREHEREKHE F, N NF 63 0EEN2.3%, DT2C3HEER5.7%.

(7)) ¥HMBEHEEEE C (o) BITEMT

Bripni g LA (636), 188 6 (w) IHELKX

G {w) =1H (jw) |2_qu (w)

BEHABRRANBHNRETE ¢, (o), EUTLURAEENREFE ¢, (o) HHE
B REEE G, (), ENSMHEEAEREE A (o) 1o, 1H Go) L. MFFTRE,
EEAT LA T & B d I REFEE 6, (o).

BH, ATHHFE, WA g, ¢, ¢ SHH: ZRWRBEEEXEAZSHHE
THH, B AESREBENAREEZRMAXRMT

LH (jo) 1,../6, (@)
VG @ ={1H (o) 1./ (@) (6-38)

1H (o) 1,57/ Cy (@)
B 6-16 LB AHE AR ZER P HSHARIE R S A Y REE T E &S Ry
ML R, YZFFAREABONEREEREL: L (611), X (612) M (6
13) FFF7, 5 #6 A R 0

JE, (@)= 2/w) V€, (ng) mu
VT =2 E, () W (639)
V' (@) =20 /G, (no) nfu

AUBY, REE/C, ()b "BRE", f5%50:]; HBEV/C, (0)=V G (0)/

w, BEN-1:1; MEEE VG (w) =V G (w) w, FEH+1:1,
FRL = AR

\z£u2

1H (o) "q_’f‘=?=2—;~!“
H (o) |£,_q-|—‘-\— -o|2 (6-40)
IH (o) 1y qlq‘ ‘—‘

ﬁmq%ﬂb!ﬂw%ﬁﬁ&ﬂﬁleuw%ﬁ$ml A 54 R iR R
AR, BDIEWAR T RIE /G (w)FE2HF.



185

104G wy 0.1w
i1
E« JT Iu|u~
E:::- QL-‘D w%
1:1 X 21
[¢] lu"ﬁmu 0.1 5
&
- -
104F wg |_;[
1955 10wg 1000 g
—— B 0:1

5" . — = O

= T 0:1 e /Mo = L: Qe wy

v 3 o N 1:1 A

1:L 01T,
[
014 Dy 0.1alg wy 1G4
BIEBE wifrades—1)
10407 fa 10 0~ Gy = 2nG (ngind
+1:1
I RIS 0:!
i:'; 0wy —l—- 1 ‘/\
=)
X 1:1 /
ﬂ.lv"_Q_fwn 0.1
.l wy 10y 0. 1wp 21 0%

Fel16 FEmiH. £E., MBI REL
i E & in Ak B R R AR
WA 6-16 ATLLEH, hTRMEEEVC, ()N
“ERET, WR K FREEVC, (o) AWER sy  0-
RIH WA g MR L H (o) | RUHR
G, (@)s /G (@I EIH G 1, MET 2
., RRAEWNHER LB 1 /C, (0). xBE M=
B R, LA B X A B 0
S RE SR 52 P 407 M I RO 28 R . TR

i i 1
<-05
Jo=2Hz

L Jo=1Hz

NHEAMTE AR o, HEWK (N ESNHEE 0.1 2 10
2&9%"]510 ﬂﬁﬁﬁf”‘h

7 6-17 Ll & E A PWME wp = 2n rad/s, 4n B 617 r—q WSS E
rad/s, BHEH £=0.25. 0.5 AFEN F R 12/4 ! Hh
£

RE6-17THME T LIEY, MEFREE o, BE, 1Z/¢ FELEMFHEE LA
R, EHEH, ¥ o=0 AR (640) 8B
el =wgvl+4§2

Ji

é i3

HafEs, AT ESmEENS FREE./G (w)EETI12/4), FUTCSEARERE
wo I, FERAT, WKW IZ/¢ 18/, BHE K 2/ K, ¥ kB SEH




186

BROCRRR, 0% E, (0204 HREE,

(=) ERSHEEAMMIR Fo X g BESYE SHRMEV Croe (w) BT
WTERRRY, FRSBEEMNE Fy hFL n, DS T8E,

Fy=myz

(6-41)

FyS5ERIFATHENRR ¢ (BEBINESN 6=myg) ZHWHEKIEHHR. #

G=mg AKX (641), BHMEHER

Fy
G g

HW, MBERERR, F/eHy REERE /g, BRI RESK
wor § A Fy/ G—q VIR B 5 LE TR i—g WHEREREN,

MNENBERERE—#F, RBEH.

(W) BRBMEBBRE fu ¥ ¢ WM. (L, 087 REK

Bl618 L, ESTEMEE, BEAFHBXESTEREHR
AT [f]. HENPE £, SRAUTR [f] WE4EE, Flain

TR PG R AV ER, @R TR,

m;

[,)

™
e

H6-18 BiuirHE
Lfy] B

BREEDREFIERE f3=2- ¢, FIL X g BB R R Y

fo _z-q_2z |
¢ 9 49
# (6-34) KA LR, 8
fa__ A
g 1-22+2i
Sa ¥t g 1B AR
4 1
% - (o= Gyl (69

HEEMA 619 Fin, EMHEEE, 3 1«1 B,
|fa/gt—=A> SR KB R + 201 XEMEHELD
. EEER, Miwlb, (fi/qgi—~1, HEESA

B0, RETESHEWABTHE, 4 1—1 8,
I ¢ A EAET, |f.,/q|w=w{_3%3f£,(“l~‘{‘%i

—> o0

lfd/q|w=wo={

']

BEW A -w/w

619 fi—q BRFIEME

FE%&E, Ifd/qlww:—

(% ¢=0)
—-1 (3 £=0.5)

AR, BRAGH THEEMEE : XKil, BEEHHATSOS BRI, P
B fi R, BAEANATENRERER. HEK (W I f/q SELEREER, WA

:ij ;305 WEK%WL@{EO
Fa X g RIBSARTEIf/ g | B forq \RUL 1/ w, B

F/d1 =2 1fug)



187

e 6-20 i b E# B % oy =2n rad/s, 4n rad/
s, R £=0.25. 0.5 UFPFER FHIf /¢ 2k, A
LIEN, BEEAHEE u, TE, |fr/g LR 5EM
By oy A LTH#E. ELRH

121 ;2—5%
AP AN LA B, 7EHR S SR 0 O MR (B

VG () (BH VG (w) F1£0/§ |w:w‘JEE]EE|j) 5
BEERME o UEHBHE ¢ BEBRRK,

() BERHKEAEE f, SEEWL MK Bl 620 fi—g ORI M

AR, BREEERE L TUASE DN ESNERE, RENEVLHREN -T2
Al EBEE fH BIE, S8 Ak, [A] GRS EAREE H R HLHENEK,
MRAGETR [f,] ZTEMEERBAERR, FMUBRE H ZARER,

HEf KERHAERBRANEFRE f,. WEE £, RUGE (] MBEEK § XA
EERE 65

i sAE [ Nz

E65 BERZE fi. f. [f.] EHRBER

¥ & JorHz S/ em (£l 7cem 1| Iy
W% 1.2-1.1 15~ 30 79 ,

1 P - - .

% 2-1.5 6-1i 6~9 f 0204
A B & 1.8~1.2 7-15 5~8

MIFHE 2-1.3 6-13 7-13

S AP E R R, A B A BT A N 5 AR £ LB B R HEE £, SRR S
BRAUBERN BRESHROIBEER f ERBILRK, UBANESHERE, - BEE 1 ~
1.5Hz 5 f, Bz, WEMSEETHNBIERE, bl GRG0 E, T SEEHRE 4
BE, BT 1.5~ 20 E. EEEEE L LB A7 R ERE LB E A AL (R
YRRETE) T BRI £, RN, AT RELRREER, N 2L ¢ BRRAE.

BT EHSERIUARRANRY

—. BERABREREIH J:z
T 6-12 ORI E WA 5 AR iRy ER, YEHRR
NERB e =p,/ab WP 1 0, WIERERENERRIILFRL  «gc
M. TRTUFEARE 621 AIRMAETEBERDARE. X1F ‘.
SRR T BA - - Wit M E S RSN, BRERRERTD 0 _1
1€ 10~ ISHz B EF £/ HHL RN B S S H4E, EXEMERERKE «
WEARAEH, FRERERERKWKIRFEL. P, m, #RHE
R CEREE): m HEREFER (FRER); K ABEHREE: C
A e RE; K MRERRE.
EREFHAFEMBELEN 2. 2, BRESEES A NOTEM

g

K621 EHSEEF
TEHEERIESR



188

B, KE#T#EN

maZs + C (2'2—25'1) + K (22-“21) =0 } (6_43}
m]21+C (Zl—iz) + K (Z]—Zz) +Kt (Zl"’iI) =0

T H BRI, B35 EEN

mais+ K (2“2—2]) =0 ] (6-44)
mE + K (z,-2) + Kz, =0

HESHFHRALEDY, m 5 m WRIREEEEN. H m 75 (5=0), WF
mysy + Kz =0
XHETFHAEEFHE my Rt LEE A BRs, HBEHBEHE w= K/ mo.
[, & my A8 (2,=0), HETERHE » FREREXERERS, TETH
mi+ (K+K) z,=0
LR R Ay A TR B AR
we= K+ K) /my (6-45)
wo T o BRREERS, BREEM—THERINHOEIEE (W),
EERE RSN, N EREUMHRABRE o MEMA e ERIERS, RIES
zi zaps JUECAEN
2, = zigeh st ¥ 2y = gyel ™t ¥
# LHPT ARG RS (6-44) 1§
K (6-46)

2 K
- Zyw +—zZyp-—z1n=0
20 my T2 ", T

K K+ K
- zmw2 -—"lem + T]tzw =0 (6-47)

W of=K/my. wi= (K+K) /m fRAR (646) X (6-47), Wig

(wd— w?) zyp— wizig=0

-£2m+ (w%--w?‘) 215 =0

my
VA RHA TR KR 20 I RBGTHLRTF, W
(wd - w?) ~ wih
K (w?- w?) =0
m,
)7 (wh - w?) (w?-w?) -wiK/m=0
w'— (0?+ wl) w?+ wiw? - wiK/m, =0 (6-48)
A (6-48) ARKAMBLT EARPEFTE, EMEIRANEREL EWNE o M o, WEF
‘U?J:% {0? + wd) ?Ji‘ (w%-f-w%)z—mf}:; {6-49)

HIMEME o). o MEMHMARBEAE - HEMHES, TESE LM, X%
Bﬁ anzﬂ: l'ﬂd/?;, ﬁﬁﬁtt M= m;;/mlz 10, ﬂﬂ]ﬁtlﬁ Y = KI/KZQO :I% Kt =9K\ mp = mz./l'[} {t



189

A (6-45)
wl= (K+K) /m=10w} @ =10uwg

KK,
e iy

4
=%(00

¥ EE ol &

m

fﬁ]ae,ﬁtfu;t (649) 78
awy = 095w wy=10.0lwp
fal W, EAIEME o 5 o, B, BN EHE 05 o, B, BH o <og<a<
w; IR,
# w =0.95w0, @ = 1001w LA (646) K (647), HEHENTTRED 2
5z BIRNE I

F4 wz-wz
~Eﬁ3=1kﬂ(z—$) =41 =01
1 g
2 2
_ el 0} @i wi
“mmw( ) = e

FEHERAITAAERENERUOE 62 Himn. ERERIERT, BRAR o
R w, BRI, H—-0 EREKRS, LH50E m AHUREEEREER m, 81REX
HIE 10, BIULERERESER m, BRI, FAES BRI, GBERAE o Rl e, B,
AR, Ko ERERS), ANERER m HREEERRE m, WIREAK T
100 fF (RPFTHEFEAGHERRES), RAERHERS. N, dTEIEFT T,
AWM AMERERMEAIE 6B HAERTINBERERE, RAWERFTER
SR iR .

]
(Fozh (2p)5

—99.2{Zn )2

{Zpn ),

LA

— B FRR i1 = -3

Hen EBS55RWTEHERSNIRNY Ho23 FRFLSBFERE

e, BE m NEHARA
mt+ G+ (K+K) 5= Kg
HEERBRALL, B
, —wtmz +jeCz+ (K+K) 7,=Kq
ER 2, X ¢ BREERL BB
Kl
—wimi+ (K+K) +jeC
WERDF. TEBRU K+ K, FEERBIEENE o, ERTOBHEL £ 1EA L

/g =



190

A, W
P K/ (K+K,)
=T T (w/w) + 20w/ @,
K/ (K+ K}
lz,/ gl = : : (6-50)
“e VI1- (w/w)] % Qjtw/w,)?
ERIIER w0 = o, B, FRMEFRIFRENE /G, (w,) F L FIBEEH
121/¢),y20 = ““K'/z(;"* K) (6-51)
AF, ERVWAEEEE o, = J(K+ K) /my
FRBSEEL  =C2/(K+K) m, (6-52)

AL, PEARIERERIEE K, BBRE o, FRER ¢ A, SR /N ER 4 R iR e i g 5
MARITE: BRERHERSR m F o, ML EMA, FRBD B RH WEEEER
A&, HERESNE my TR, TREENIE Fy 6 5.

= BERERSNEERYE

FERTEE RE M MER R, HHXEFRERLARL (643), 1§

-0 (—w2m2+ij+K) =z; (jwC+ K)
2 (—a’mi+joC+K+K) =25 (joC+K) +4¢K, (6-54)

FAzjwC+K, As= —m2m2+jcuC+ K, Ay= —a?m +juC+ K+ K, AR (6-53) 18
25—z, BORE SR K7 pR %L

{6-53)

L jwC+K A

7 —wimy+ K+ juC ™~ A (6-55)
BN | 2,/2, 1 53K (6-35) BRHWEE B REN WK 12/ql EE—HE
B (6-55) AR (6-54) 18 z,—q B8 3 17 5K 4
MK AK
g AA-A7 N (6-56)
L, V=M, - 4
X (6-56) F. SELHHHITERERE, RERE, BEmRSE z,/q)
| 242 2,211
2o (o7
Arp
2 Z
a={(1- (w/cug)z)(l+)’—-:1; (w/wo)) -1] +4g? (w/w[,)?[y—(;itu) (w/wp)?]
(6-58)

H, y=K/KBREL,: g=my/m HERLL,
HiE 623 i RRERS, RHERFEMNENR, LR (650), iCKiz,/q,
EX (6-57) W8, EFEHES. HREN z,/91 52, /q AR LR ER 624 1.
WABH, lz2/qt S/ g BB RYBR, # ogw BWEFIX, 1z/¢1—1, T



lz,/gl'—=K/ (K. + K), BEBEAZEN, £ o

>w WEHRK, BHERNORIER -2:1, 8

MAREHBAMUERE. Y o= b, P8

Fondtds, 7 ¢ LB, MR, sl
THEAGANMERSSERNRERKLE

W EBAB o, WS g FBUR N R

10

191

R, Bl (6-55) B (6-56) PR 0 o1

22.00) i PR 350 e 15 4
Z2_2221 A AK AKX
g 219 A N N

zy—q WIUR SRS T | 2o/ q | WA 3R 45 44 1M A

(6-59)

1 Ilﬂ 1o
WBi® § /Hz

624 FRFS 2—q PIERETE

1 1 1
12,/q1 = 1 25/2,| 12,/q) = y[ - _lﬂz;{jfgzlz] ? [ (1 -—,12);+4§2,12] 2 _ y[%ﬁ] 2
(6-60)
B 6-250 AIRSEAFH: 12,/ 9| B th B 6-25h 08 555 1 5
| za/z| S 625 WEAFHE |2,/ q IRAFEL, TEROH BN e\
b A BT W AT 2R . 0 R R PR R R -
SECREAR R RN, B IS EER RS T e —==
= PR TP Eiaie Sins T S Sk 1N
BIRI 2/ QI f=fo Al f=fi=w/2n b B, BHE %3 _ 1{" o0
PGS, BERA g5 MABRER, &) o
S B A 2R L
=. ESINEA. B8 % B A L
IR sl N\
(—) FEHIEE 2, ¥ g 49 BHPE o NN
. 22 L2
A (o) St g Hu‘? X | 10
X (6-60) A LA, B RS SH
% =ww[]+—jl@]% (661) ’ T A
4 6-26 ESERBT T N WK B RATE fo = 1He, R 0 7 2
=10, RIEH y=9, £=0.25, 0.5 MR ER TR 1279t —
Bo B fo. [ p MATBBARTAREERHSWEH
SR [ EREE ¢ 0.l I 10
| - BRI [/ Uz
ftzz—ﬂv/(K+Kt) Imy=vp {1+ 7)f; (6-62) £}
b= R RTRT Ty [Tt (66n)



192

Pl 6-26 B RS, R4 EERSE A R
fi=10f = 10Hz, &, = £ =0.25, 0.5, 58 6-17 8% [ -

WA £—q WE S (626 FHBRE NIRRTy w——

A WAL, TE f= f R IRR ZHBEAME, iE ol |

[=fO AR, WERRRELAS iR, # 7 o= REELs

>SHZRE, B =050 -2 AEER.
(Z) M8 F/e, X g BEsE M | 0 00
R BB Fyp = K (7 — q), B & HigRE S/ (He

6= lmp+m) g=m (p+1) go F/CH¢MB  meo 50—y wmmmsteas

0 13 R

H(.) ) _ﬂ*ZI_q Kl
Jw .Fd;‘-:‘.—vq‘cq— g m (p:+1)g

¥l (6-56) RAER,

g=[A2K, ) K,

Gq N T my (#;T;g

£l (2, ]

F, =?[ 14! +4§A} (6-64)
A

o227 RAEHE 620 T R B EAK NS
e Fo/C—q BHREERLEA = BRFEEREER, 5 1o}
£~ g WRRTEH RS HMRLE £ = £ RHEHRKH -
AT For G—g BHISPEMA OO MM R > ¢
F kT, 0 =050, Fy/ G—q RS EMEHE - 11 8 =

fo= [l-iz.?’=9,;.r= 1))

i, o s
(Z) BB £, % ¢ WIS T
-+ h 0.1 1 10
H God _&_z:—z:_gg_g
ieTeT q Tq g A6 Fy/C—q¢ EBHHMA

¥l (6-56), & (659) RALK, B
Jo_AK K K (4i-4)

q N N N
1
fa| _ e[ L]? (6-65)
q w A

628 RMASHE 626 IANHABAREMARMNER., 5H 620 HNEREL fi—q @I
Wik (EH 628 R RIBRERR) W8, fEf=f MAIK —FEHRE,; WE f=f BHEK, WK
BEAGN MBI 7 f>7 25, L=058% -3:1 {IHEHE.

. HEEERYSA T RR RIS AR ENITH

HWETHERNTERE G, (n) MEMR o 25, 8I#HR (612) T HBTGEENE
BEHE ¢, (), HERX (661), R (664). R (665 MBHEKEESYE, FHIEFHW



W& 5, Fo/G, fo ¥ ¢ BRFETE, BENT AR
(6-36) SR Hi Wy B AT RIFER . T =R 300 RL
BHHEAT, FUXABRRETREE—FES
FTHGE, WETHENREEERRFRE, U

%]

0.1

193

FEMEREHRF, KITHE K ;.:I"_; oo b= BIEE AR
AL - - -—-—ﬂlﬁi:ﬁfﬁ_j_l
o= 15126, () df (6-66) ¢-025 ‘
AF, o ALEFINER 2, finlEE (FTHHRE). -3 . L
.
B (6-12) RAMBEIRFEFEENAA (6 WA [/ iz

66), 15
(6-67)

o} =4r*G, (no) nu I % zdf

B (6-67) AILIESR, SHAASERHATH
R | £/ ¢ | — B, T RINEE NS E o
SHEAFERRK G, (ng) MEEHE u B,
B, REBEAFERBNEETRITE o
W LR G, (ne) 1 u BEZEMKLFIHER Y,

Fo29 LIERAEARERE FENITE D
B, H629a REME 6 FHEATE REME
BRARX (6-12) BRAREATFEEFENFHEE
G, (f), ER—KFE, B 629 LREZRIEMR
PP/ /¢ | F T, SRS ¢ 1ML, Hi
FRM R RE T 2, BTLUHS RS R R 2,
RHBEIEEHEN +2:1, RHEBHERHEY
-4t XENEHMBEFENNREEE 6, (),
T 515§ 1 MATRMERE, HBEVH THH 156,
(o G (f) HEATEMEXOHEF LS NE
B k3977 8 of,

A (6-67) TN REA N LR %,

10

Gipff 1 {mies—3)

-3

H628 fr—q ERFHEZ

B # ¥
FEu=20m/s

|

!
BHRIRE [ [ Hz

BIRHE / / Hz
b)

He20 EEMERIAE o, MilRTE

BB T R ERR TR, FTRERARERS TS, SRR V4 B

2, BHEENAL R (6-66) TR
af—zzn%Gq {n&f) x

(n=1, 2, -, N}
I, RESNXEWEY S RENKN

B ap| ar
g (8|

(6-68)

ATHNNARRAERRAEAAR . WEK ¢, AIBR y HERH, X41788K
RIS IRAE S £,. £, 1 F/C FREMER, FAFRKERIGHETE T BEE
B, % u=20m/sBERT, = HNEMEHTHRE, (TENHFRR AF=0.2Hz, N =180



194

(W8 RS2 36Hz) o
ERH 4T RESHFE-BSROE R, BHREERERK 100% (+6 dB) E/»
50% (-6dB), H#A&3NBERIFAZE, AHed, RASBEME 6-6 Fir,

66 SHHTERES R ETRUE
RSB forte : 3 p y
FEHEME 1 .25 10 9
+ 6dB 2 0.5 B 20 18
- 6dB 0.5 0.125 5 4.5 -

1. EGEEHE £, HRW
B630 a. b. c N fo =05, 1, 2H ZHARME WEMESHER/TE L,
Ey fas F/GATqHIME 5. MIEBR (662). & (663), W R MO EH MK

fi=10f,, #BA 5. 10, 20Hz, ¥ §,=0.25, H—#F ¥,
AILLEY, B A EEK, 5, F/ 3¢ MEBRHRERRE+ 11 TRBA LT TE,

i fy 4 ¢ MIEEMEERSE -1 FaEE T AR, ZMRIWEE BT TRER X

fLF#RTEE 6-30d k.
10 ! Sy~ 05H
— 'F'. il z
Jy = 2Mz o Iz
fomIHz /N ,(u=2Hz
L I B
. -y
ZI-?'"-"" o,
Y 8 .‘-i:'llf}l —eman o= B5Hz
——— fo= IHz
——==fy=2Hz '
0.1 IE-3LC i i \
0.1 0.1 i 10
HidE '/ Pz BiRSEA f /1 Hz
b)

a)

B [/ He THBEAEE [z
d}

¢)

B 6-30 fo ¥ 55, fus Fo/GCHIBW
) ~c) B fo. Fy/GR g MIRERFE d) fo X o . o or MW



195

Jo Wl 1Hz HEHE £ 6dB, =AIRAMINBIEIN 0, = *§1dB. op ¢ = T§BdB. 07 - 3®
wo@\@ﬂ\%ﬁﬂmwﬁk,ﬁk%ﬁﬁk%ﬁ%ﬁwﬁﬁ,%ﬁﬁﬁﬁmﬂk,ﬁ
TESBEELE fo ROEALIREE /D, ZAREIMBI R £, M H BB,

2. EGEAHEIEL ¢ B

B 63la, b, ¢ {=0.125, 0.25, 0.5 =FARME, HUSH = 1Hz, ¢ =10. ¥ =9 B{RHF
AAERY, 7. fio Fo/ G 3 ¢ BUIESERE, B, f=10Hz, [ ={, BENR, MHARBL [ #¥X,
AR OB 1£,/¢ | . | Fy GqIREE{E I TRE; WAEfEoR, MR SR X 2 B EAR
K ARSIHRK 17,/¢ IEMEERARN, WIF,/ G MEEEHZ TR, X ¢ W An, sheEs
PEARHE | fy g ER . T IREEY B 5 TRE, £RANIRKZEEMBD.,

A 631 d BB HH =1 HE B HREMNKRABR, o F {=015~02ZHEF &
ME FIRBEER { RBADE, or 6 =04 MEETR/ME, TRESBER [ REX
1. MR ( MAEEFEDHFEENSHTRE, HHD TR,

|
C=0.123 0125
o 5=-025 A {7035
/ £=05 5 -
_top ~— .o}
. ; 2
T N .
T \ had it = {0125
e 1 001+ £-0.25
AL .
\ —_——-03
. A -3t . ,
0l 1 10 0.1 L 10
HIRMHE f He EEEH f/Hz
8) b}
6
8 af
I B 2
g 0 e ]
%5“ 5L \."@.{G
(=41 -y
s 4l
S:s - [
0.125 0.25 0.5
BRHH f [ He S RESERH ¢

c) d}

631 ¢z, fi. Fo/GRIER
a) ~c) By, fou ForG %4 HBERHE ) Cu_ﬁﬂ’rz\ a7, w"]/cﬂqﬁlﬁ
¢ ELL0.25 HHERE + 6dB, S AEBRIYARENENNE o, = 2{8dB. or ¢ = FIEdB,
or, = F3dBa { AR = shi R B AR BRI
3. EFLERBOMER « HBH
B 6-32a. b. ¢ X =5, 10, 20 =#KR1E, MEMSE . . ¥ BRFAER, 5.



196

foo Fy/G 3 g WMBSRAFtE . MESIRE my EH, o (EECEAS T HOE R M4 B
RMERWARE £, 5 (6. p WK, AT m B, B8R (651, X (652) W, /,
BT SRR, M A VS P R R BT [ BB, ORI

6324 T p RS M REMERBRTUBS, « BK, o . o MHRD, T
R op o UMK, 2 UL 10 WM £ 6dB, AR B F AN o, = 13348, o =
SBAB. op o= ;1 BdB, B, W ERBARE m WEHEEWAK, EEBWTRE
et

i
| =5 |
_ e £y =1 .En 0l
o o \sr-=20 HT
L \.,?'h-
W W —— 001}
1+ .\
. N\ IE-3
0.1 [ 10 :
MimSF f /He
a) b)
6
9,
? 2y
- af""'-.____ o
8 o
el “-.__.
8 _al DG
I
e
—-& 1
5 10 20
B (/ He R »

e) d)

B632 p¥y. fin Fy/6 HER
a) ~e) #. fou Fo/GREq MBBBLE d) p o, oy o5 cHIRW

4. BESREKBARIEL ¥ s

B 6-33a. b c B 7=4.5. 9, B=MARHE, HEBEWLH. ¢ « BRERTH, 2.
Jav Fo/ G X g WINEORASYE, AT, v M AH YT RIENIR K R MEISHIE K, A, M
MEFRBSRASH F BRAET ¢, TR, = ERS SR AtRENE RSB, /A%
[HR®, HP, | FyCqIMEREKR, 15,/ 1KZ, Ifo g BB,

HE 6-33d A HITRES v WXRBRBTURY, v Hop cHMBR, Bl y=9%
B £6dB, =AW BT RIENEEN 0, = 215dB. or o= 23RdB. of = " HdB. HIH
ALAE, RARMEEYEET0N, REARREL SHE RN EERE H L,

A, EDSEEHRE

AU Emititeh M2l IRAMESSEREIMAAKRNESLE, HREH BN



197

/(s-m‘l)

£y
Gj

0.1 1 10 )
AR HEE /7112 Wit »
d)

c)

633 yItg. fi. Fo/CHEM
a) ~cl . foo Fy/6%Hq MBEIHE ) v XFo, . o . op BB

AR, EHNNSEYEERNE K, MEHRENAR C. TE—EMRHEMAT IR\
ﬁ?ﬂﬁ%ﬁ%ﬁmﬂﬁéﬁﬁﬁwﬂﬂﬁﬁﬁi,E%ﬁ@ﬁﬁ%%%#ﬁ%ﬁ%ﬁ,
FATRALEE., ¥ TIMEE, —ENFNSEETREXRER, HFIEMRE, EMRAE
AEEWEFRINAEL, NRESHE, WRY, BERRE (F5E |
) m, 2HEREL; B4, FENBREGHIRTE2EBRRE
R, MAGARRAXCEE AT RESEERONE JBEHEEAR,
FHBENBHSEAERBRELSEMBRES A W ARSTER
g, AR TREAN, THEEENESESHENRRESR.

R, HEREEARENRE LB A BES R AR,
FTH5¥IFSBEEABRERANA, UANF - SHERENTF
FHEMTERESHENER. B6eM AEFSERFWIAHE 353
THBEEY, FHBE-MABETENEH I RER, AHFBE M6 EESE
RIMBEMBMIREE, ENBREREREEE, HEBRENBRAREY gminmmtay
RAES, RREMSE T, REHBELTEHEBESERARE sigeman
B, PEEHERIERTERSRS, BRANRER . FEDERN
BORARFATEAMEREES, HEMZHAODEHBRELMURMAFG, BAREFH
LEYHTHFALHE, CHEMSHER DR, WEERE, TR0




198

EESERMAmERIRA LD BEMFERERBRETTA,

1. &3 h g

He3d A EGSARFITEREEISEENBEER, HEslTRb
Maly = U ] (6-69)
mzi + K, {(z1-¢} =-u

A, w B EFEH S, EREE RS REREEIREER 2. 5, 4. o WEFL
ez b
FER—D0 T, El o BFENEENT

= — (E] (22—21) +£2f1+£332)

A, 4y G I ARERAHERNERERI
# e CAZEHER, X (6-69) HER
maZa + (31 (zg—z;) +323‘1+£352) =0
6-70
mlz':'1+Kt (Zl_'q) - (J] (ZQ_"—ZI) +£221+532‘:‘2) =O} ( )

A ESEH N v B RERE m,.

m) Z BRI RGP, W ESEHS A\
Mmpy m BAEF A KANRE, A I B
5. T | - *3
2. F B R GHf A H  E - -
LE 0.61
B EARESH R, LA R " wEmmsnn
N ow FREBAR £ R R RE R
Frito B 635 A (6-70) RERK E3E AN
REWHBERAREFH LB BN, ek
A BHBERKNERN m = kg, O \
my = 240kg. K =947SN/m. K, = 85270N/m. £ 0 RN
C=T754N"s/m; MM EE, FRIEIREL - \\
ZWA fo=Ha, f,=10Hz, {=¢,=0.25 ™ m%ﬁwfﬂzm
FHBEXHAL (6-70) #HiT7EH, HPR
R WM EFEA L = 7502V, _A
ly= —48IN*s/m.}; = 1916N " s/m, Itk A 1H 24 S
R RN S HRE E = \
fo = 0.8752Ha. f, = 9.7035Hz, { =
0.6787. y=K/K=11.2321, u=10, § = 0.0t
0.1688 ™ mﬁ;ﬁ$ﬂﬂz .

BB 635 X3 5#HBBEEHTHE

HUTTEL, EhEMIENE Fy— 635 ERNBRGEAHBR

REARTEERE



199

" /2 IX—HHEERENEHEEAERSE, “FR-—BE" z,/q1 L —FWHWEFR
LA AMERALERRYERELHEDIELEETET, X5RMENEFA L.

H 6-36 HEF S HBIBE .. fu. Fo/G Mg HIEEKHE., He37hEdhERHIHERAK
Ly b BB = RGN R 0, ory /v opy WM, ELEE, =Hshiy g
B BREAER, EREER BMEREEERBRE.

3
' T 2
s &
3] . 1
T . E 51 0
il = xm \ L
m‘lo - - =Y .
1 ' l . 3800 7600 15200
RiiRSEE [ T Hz & Hii{Nem— 1)
3 3
[
2 ap
S
S I
- 1] &
&gl
g :
S, 240 430 960
& {2/ {Nesem~ 1)
g
g 2 e 7
% I "_Ofd,’G -
‘{E Offtme = L=
% -1 i
BIRSE f / He T 960 1920 3840
& {3/( Nagem 1)
H 636 IohS5@EzheEiE K63 FohigWE®BRE I, L. 4
£\ fan Fo/ G 31y BHEBIRE aF = A PR st mi . B v OF/Gh deﬂ‘b%"ﬂ

ESBEE S o ETUFRARLEHHRREER, B6BIETEHEHN SHHERER
fitk, SHEHNRBHTAREDEHD o ANESRR m, =ESHEIHHF AL KHER
71 by, HETERGE—RBEEFIER m, b, 5 WEEEFARNEESAMRLES D,
CAUBERNHESRE m, 8ES, BEkEF4 B o WERA 5 — RS G%E
ERFRm £, BREZERT b2, MEREKE m WEBEHEEFH

HEF RN

m2f2+ l![ (22— Zl) + E322|=0
} (671)

miZ; + K, (Zl—ﬁ') L {zn-2) —L#n=0



200

75 R R AR B R
Iy = K=9475N/m =0 {3=11035N+*s/m

YR RENSEAER .

fo=6.6718Hz., f,=9.8296Hz, {=1,

£,=0.0258, y=K/K=9, =10

M638 ATHEHLSHIBESTFVEEFE, TUEHEHERHA - BRET "%
B—FR" 1z | R AP ERRABARAEERE, B “ER—BE" (2,/¢1X -%
BEEEHTE L IR RE G TERBSREMER £, =0.0252, &/, AALAHHAR
SRR . CRFRAAR, RBARAEFERE L ERHY, XERRATRGGHEHS
Bk Ok

) 10°
10 — E
10° S N (0%} ===- SEREHY
10 e B
R B v L i —
T W e
Ay
1] h
0 I 14
BiRtE £ H
WiEME /Hx
S S N ]
. —
o ;J — 0 - g
Y I < IR B
o ~ -2
- 193 o -
I
1w
0.1 [ 16
MR ATZE 7/ Hz
in! -
— /! 10°
--- ShEH Ih ,
& z '&L PR e
- !‘\
\ ‘:;:‘ 100 -
Iﬂ_] -:_ -1k T ———— -
0.l ) 10 ‘:ILg =
BN [ /12 o2
03 .
0.1 1 t0
BURWE /1 Hz
Pl 6-38 75 e Spk s B i Rk 639 FHEHSHNER,, [,

F/Gxf ¢ BIRESRF1L



201

639 REHEHR THIBEE . fi. 008
Fu/ G 3t g BIESIEETE, B 640 2% J¥ il i
EMER L WECM=ZATRIWEE o .
or i~ o IR 1y HRFIBE o, WD, op /¢

FABA, B o K.

0.02

BRHE £,/m
< =
g =

—_—
=

'

5

f=1

= B 1 /s
v 4
4 B
5 &2
% o
b b
2 E_z
T o4 ' '
= 0 5 i0
= M i7s
= fr
. r 6
¥ | g
6000 1240000 24000 o2
o]
I3/ (Nesem 1) o0
el
®o4r
B 640 BN AR 1, 0 -6 : 0

[~

A Ak = 3% 3l M R A BfE /s
622\ G’fd;g\ aﬁﬁ’ﬁﬁnﬁl

-3 -]
I

3. EEhB R IR 30 K K3 B

B EES v v

641 B EshBEREIB R — AR iy
AHR AR, WX BRAORIEMEY -8l ] L
1.8Hz, B AEE ¢ 4 0.012m BIEE(R woish BB ¢/ s

S, MEFTUEL, XEEHUSIRE (¥ g oolof

!

HEERD 0) AN EHRARN, RAMNESM S 0]
HEF LW TII%, BRERNDEE B 5
INT T31%, ERIMEE 2, BT B.1%, = -oo0
BHRALHBREH, £ -CRBETHER o 3 T

R Sl

B 641 EHEBEHEHe—T
SR i R e o 2%

FBHET DURERERIR

FHEF TS AFRRMNERAEREWMSENRRRE, RARTERBATS
GREERS, RESE -SITERE ARG b EREFRE LI ET



202

fRahAT, ERAW. EERFRTHREEANERERR.

—. IWEISH
e F BRI, E 612 A MUMARERLR P EEEE - L 28 C RS
RESEMAENEN, TAHE 2 FRNFFRY _a L

By - : .
B 642a I, my. my. my &R (622) HEM . Ef_zlr ﬁ'\ mac r_mh_"zr
MARERM=AEDRR, ERAOLNEEGS " e ol dqr
o RS 0, LIRET. EWEFBEME o 0B
HAHRMARELES VITHIERNN, Thr2
TG
HE 6426 ATUBEH, LFE o 25 20 ¢ H

LU R A _!Lr%b’ 4

Z3p

2= 2g — Glang == 2c — ap (6-72) g
Zy = ¢ + btanp = z¢ + b (6-73) b)
R M 642 FEHFEHEY
o= (222} /L (6-74)
o=yt ap=zIpta (zop—230) /hom {zpp+2yh) /L (6-75)

APEH, ¢ BIRADG 25,. 2BIBEUE 2,5 o2 BRI ER L, HVE Ko,

oK, o AIESHEEL B 2 RN, X 2y, o FARARERK,

L. RH 2. o2 RNATHE A BirahEZs AW . ERBRAEY %, &
magkar + mach (iya + 2yh) /L% 4+ Kfzzr=0} (6-76)
magZa + myee (Gya+5xb) /L7 + K, Z5 =0

HRE 228, 2,=08, BAF 53850, =00, BI. FHEIRGEHE A B

#H

2 __H__!(_ILZ_ Koa
YU my (024 6D I v A
7 _ KTLI L)y
T my (o + a?) . =k
G 1 P PR B P 6-43 TS
B (6-76) Esh i, BAWNTHE K643 Bl. BEMBLRL
. .
D =_m[w0f+ wh T (whi— wi ) +4zgrﬁzw0fwor] B
(6-77)
(1-¢) fa
A Bi= - (6-78)
f + & I



203

B (6-79)

N ] < S—
K
j ] f ;;- 7%:{
L wg
Ly Ke
ng- L é
) ot

B 645 BEMAIRS
FaRENER

R TFRATEEF Q,,, FTEERITLHEE, W 64 Frn, — M IREAS AEHEE
ZH, RABRSA, HERMERRY O, 7, AT EREREZS. BAEERS
B, FHRUQ Fr, M RBEE SRS BN TROAFN,

LUEHFRBARAT c =18F, 1k (6-22) TTH, Wi mye =0, B FTHEA (6-76)
F, 25 L PEE, BEMTF 205 4k & (6-78), K (6-79) BT LA, =18,
B =820 LIS, FRBOAREE, B O =ww 2=y, WHFERESEH, 58
SERFERNHR, KEKB2c=0.8~1.2EH, LEFH 1, K IHEENRSEZRER
HEHBEHEAS,

2. RH 2. o BHREMNHEHE s BRIz TE

HEEFMONTHMERLVNETLE, 5

B 644 FHEAHERL

mai; + (Kfi’ Kr) o+ (Krb - de) g3=0
] (6-80)
mapip + (Kia* + K.b%) @+ (Kb-Kpa) 2=0
ZHAARNFITHTREEGEHBRER
w? = K ;zKr (6-81)
, Kia?+ Kb’ (6-82)
w{;. = 3
a0y
FE I 5% B A0 B 6-45 AR AR,
B (6-80) BN, FHEJLIBAIMAEME
-Q?.z=%( %+mﬁi\/(w§—mé)2+4mr}2] (6-83)
_ Krb - Kfa
#h " m, (6-84)
M= ?71/46%

fA (6-84) AILIAM, Kb- Ka=08, p=9=0, THEESHH EFREFRAFR
%, B, =0, Q,=w,0 HBFFEX (680) WLLHES, K 2 50 MG, EREY



204

5 HAAKISHE B R E RN,

£ Kb~ Kia00f, O, o, &, 2, S, &iE, SRHFZASEE LT, # w,
<ew,, WALARE 2, < 0,, XRHEE G EFDALRAHIEE B LB,

EFE—VPERE, 3 UT, AMKFHE MRS ICEE A E R0 TR0
RS RAmAK TR, BT SEFWRYE, WS MM 0 .

. oy <, BB INEE

1. BHEETE R e> 1

3 :pi/ab, FRITEFEEFKTLOAEREFE o, MK, BE a b WD, #EM e
K He>1Hf, Efu‘fﬁw?<w30

HTHBARSR, Ha=0, AKX (6-82), M

fab (Ki+ K.} [Ki+K,

w?’:,\,lf Pimz _"\. L1913
43 (681) w= PR LR
w%/w:é =g

Rit, He>1Bf, w, <o

Ebr L, FERFE e<]l, AREBRANMNFENERNE, BEXB > BHYEEN,
AR ARFEER AR, FTUEAEER o, W8/, RERESE/E L kA8, HE
BHBENERE RS RANRALSE, WEMA TR, WAETmiTieHET R DAREDINE
=B R, WP SERMARSIME, LB T

2. HI. FiRIREY IR - -C y 1y |
o, <w MH—HEERAN, ER2EH “I2 J )
B, BrREEETER 646 F, A EHE K K, Mg §xi xmr  KE SN

H—STGRBNAREMITERER, EMREE
FHEHRNM AR, HEWME K. K, HE, &

HEN SRS 646 TR BRNTEH

K=K+ K"
f £ r} (6-85)

K=K, +K"
FHRINEFRABMAEA (6-81) —#, BH
wi= (Ki+K,) /m,

WA RN, K K" ARER, F0 ARS8 BB I LN
» _ Kia®+ Kb
P mzPi

EYEEREYENLE KK K'/K BT o, < @,

=, TNET, R RS IR 5 W R A 80 W\ T R

TESMETET . ENRMARKERERA TWHEIIRS @R, 5 ARRMAFEEEY
te, MOTELAR (6-36) RRAIFRMARKHYURID I REHEEERHLLTHE, X

o



205

AILME AT TAR G . W, TR RS -t e o
45 B 060 7 5 M N ]

TSI A RS AR EMEEeT, R HE 647
i BREAREH c = 1 HHEBATHUMRES
HERE, CEAKEST LHNXKEIFHER S
“ERE—ER” WHERSKEEMN.

5 AT, Ja R R G A 5 K 2. g
/g, TEEWE A, kX (6-59) iR, Bl 647 = 1150 T DM &SRR

Med7 b, FHEHE—K P EAMMMEE NI (P AN TIIRGHE, [ RAM),
TERTFOAL /L =0, ERAL /L= 1, ZEMBEPOL /L= -0.5, PENBEENBE 205 2y
o, KRN

Zp = 32[‘1‘ l{ (sz_ er) /;L (6‘86)

HTH, EEREER—-ERL, /T, SRLEBEEA 9. g BHEE-REEGE A,
ERAETHIEE L R
At=L/u (6-87)

I, AT, ERlmANXRER
g, (1) =q; (t~At) {6-88,
FIF LR XFR, BT, ERTUSBASH AL ¢ WEMA. AREF LI -8
PHEEMMBE H, ME FRMAINEE @ PR EEER, HBER B EITATE LB A 4
BT BRI 1 5y, /7 | R 1 Brge), FRR (6-36) BRAZENXAARIE,
T EATTEERE AR S MARE, ENTUER
| %2,/ ¢l = | 2gp/ 2| | £2¢/ ¢
1 @/G¢1 = 19/ 25| | 0744 (6-89}
FEZA PG gl B BTN “FH—ER WEEBFENTEIMER & B
mEERA ¢ WESATE, X8, RITBEEASFHNA S BHEIRERE—5 P B
p MR A8 o, MR LEHF FERUE MR
. e ERGR 2 MFESRDHARE o T LS F5 68 1, BB R
B (6-74). K (6-75) ATRAAEH] 20, ¢ oy, M XR, GEHEPLL e=b, TR

e () =% Lax (1) 42 (D] (6:90)

g (1) =7 Lo (1) iz (1)) (691
HBRE, Bl AR "EH—ER" WEBRANAERUEEESE, I 2/¢: =
22/4., FRER (6-88) B, FRUTBEBAZR g (1) =qc (t-Ar) WXFK, FTL

ﬁ.‘ﬂjﬁﬁ\ Jﬁ% tﬁ$%ﬁg sz—lﬁ erﬁg%ﬁ
2, () =2y (t-AL) (6-92}

¥ (6-92) AL (690), X (69)) #



206

ze (1) =% Lo (1) + 2y (1= A0)]
{6-93)
e () =5 [ox (t=2A0 -z (8)]
M (6-93) HERBAASSI TR, 8
e = ‘é‘ [ 226+ 22 1% ]
{ . {6-94)
Q= T [sze_jwm - sz]

FERFIE 2y kb z, W PO 1B Ar, TEBUIR 25 b0 2o G A oA, A0 (6-94) BILAEEHIG
%“ Fin jﬁ] e ﬁz;;ﬂﬂﬁﬁ"ﬂﬂi@ﬁ—‘ﬂﬁﬁﬁﬁ

6 1 ~imA
= == (] et
=2 {l+e )

1
gf4Lﬂ%MV (6-95)

9 _1
sz_L

(e—jwﬂ! _])

1
2171 -—cosNe]2
|¢/ngr =“{:‘|:"""'——L2 ] (6-%)

SEBIYE | 2o/ 200 I @/ 2y | BEAEGL 2 A BRI 648a fli b L

ME 648 A LIEN, SA . ERLEFTFGFNE 1. 25 |
G M E wAt =0.2n8n-5K L/A =0.1.2-

lze/ 2ol =1, 1@ 231 =0

WETHBEF DM BEMNE 2o SH. FHEFESLE 9
2 2%, W ARS o FTF, BTHAEHRS
.

Az A REE, HMVE oAt =7, 3, 57,
BN =172, 372, 572, lze/zl =00 | 9/25) =
2L, BTafiEshER. 10k e e e

|ze/ 2yl —wbe WERFR D SMBE MR IR PR, HAEE
WA, fzp/zl =1, HMHAT lze/ 21 <1, TEHEH
P AT, ARIBBN RN EE, #E OO —

=
Laf

aERg By T2 A S BE MR R A R R, AL wE A A9 B O RAE WT?QE)“M
o, B HTH b T SR b o,

55k, M (6-96) RN A 1 50 0 M5 4 1 T LA R B 648 20/ 25
‘Lﬂi |‘P/sz|5ﬁﬁﬁﬂﬁiﬁth, Elﬂ:l_—u[ O'zﬂ"ﬁﬁif, j]l]ﬁ |tp/23f|—cu&t Eﬂgé

RABERT DUSE o, B/, 7R FRUME B 5830
B, FHEE—& P OBEEDS L MWHLE S E B LR
{55 LIE— SO ARSEAE, ERERANIATR, RS THE S 0L



207

RBHMHE 2o, WEESBHLY LI P BRI 2, TS SR 3B R
S, SHBTRERR I R L B RS AR
FH LK PO A o ST, BHEH S HORARE o ofXE N
ar (1) =z (1) 4+ Loy () =25 ()] (6-97)

w, L AEREE-A P RIRIHMNER (WHE647),
B (6-92) 2y (1) =z (1-41) BEERAL (6.97), REHERBRA, &

Zp 1 jeae

zzf_(l+L_Le a.) (6-58)

W A 1 Ry
1
50 12 by (L) (- comen) (659
|
ERL, BWMbd, BEI/L=0. /L= -1 &MELLE, A (699) T5 ?{ =1,
A

BN z2p = 2500

FERHEES.C, B I/L=0.54b
Z2p :(l+0{)swﬂt_)%
T | 2

EHKX (695) HE., EEH 649 LA TEMEZ S I/L=0.25, -1.254, URER
BER I/L=-0.25, -0.754b, WESISPERARM £ wir ETLEIBHER .

EAEERDS, EEB L&, R
BI/LETER, &K (699) lzp/yl =1, & 15
BraESRHVBHEA

TR, X (6-9) 1707701 =1+ 10
20/0, TESHBERF L I/L= -0.5 4, lz0/2y) =
0, MEEEE, EHEPOSH. Sz iE 0
{/L=-0.25. -0.754, |z,p/251 =0.5; 7&

/L =025 -125

0,-1

025, 075

2r
Z3p

-0.5

i

_E‘-ﬁ\ E‘mtﬁy El] J/L=O, - l ﬁ.t, |ZZP/ngJ 0 n 2’! H{;fﬁ 4n 5!'! ﬁfﬂ
=1; ML, 7. EE UARNE 1/0=0.25, rae et
-1.254b, lzpp/zxl =1.5, EHWH LAY, 7 B 649 zpp/ ayl—wirs HER

AR, TEIRINE KNS BRI L AR B RE K,

EMEREIE AT, E5EABEEMBXNE FIRE o, 3 BIRREE | 200/ 250 | O SRR K/
Bx, WEBEFOLARARE, BHEEMBHFRERD. EERESOBRTEER L, &
HATEH 15 A g K

Ny Lp B¢ THEBERMBSATRENITH

A (6-36) BERBANEELR, 2,50 HIREHE X
?| £

2
a1 G ) (6-100)

@w(ﬁzggf



208

lez' 2
G, () :Iffl ?rﬁl G, () (6-101)

WREIFFIE , BREEEEN - "HWAE", WHR IR
VR AT el G R R AR R . B 650 S THY
PP O Ak B OIGER TR 2 R 0D F I 3 BE @ A HIT 36 2 7 3

A g T B BR SRR
Fos0a RE—TCRE L HEFE e F, tHIUE wht .
) . } R 3] 5 10 15
LiiemE RN BRAE £ /He
wit = f‘m (6'102) 2}

HIREE WA o BRSIR S8 L REW, 5%
o B, LR BESSESRNA, E7E T
ST AR AARS AR Ao B, Ao K EH T
12 wAt = 2x AR HGBUREIR, 1.8 (6-102) —

Aw =2t = .
L 0 5 10 [
RZ, e BENLEESE Ao BR., TTHRWEHAEYELE WiRaRE 1 /M7
AR E LR EIE R Aw T b)
[£16-50b A 6 b A AT RORBERE [ %”j
T Tar 74y

120/l R MBI A SE R | g, 120/ g5
FEFRR R AEANCIZ N 2n BEARERT, FIaEE Ak
HEPHFRFEHLRLEHET., H650c 1¢/¢ kAR

|/t ey 13

WETRENE, WEMRRE or Y - WA RS, 8
0 5 i0 15
AR T 12c/d0 =0, 187401 =2 1 8/d01 T4 BWRSE /1
AT, 1@/g BN L BIATH T E TR _ o
ST P B S R S AR amintim
HITEEE Y, ETRASTEEFSEENEE M 6-50 zp Mo g #Y
£, P 050 IS FE o (9 K377 (E TR R
. |Zz zlf
2 | g te) 2H r6;, {ng) niu -
U:IP—( lo £22f s df)4 G, {np) nd (6-103)
A
a$=( iy gr %2’: df)41‘th (ng) ndu (6-104)

B 651 /i EF BB Mo WHRENRMR,

BB 6-51a T, BEE L 0K, o, TR, AR (6-96) ITHBAHE T ie/ /x5
BRER L R ECINLA RS, R 6-50c| @/ ¢, MEERS L AU L, Bl o, BEL M
Kb, MTRERS, BEmMEAGR . GBS (I/L=0, -1) HBEFRW, FHE
P o, TORRAT T, SREESN o (RS A L, SN2 ol FHAEE £ S A M HT B A L 72



IR AR 22 18) B B T R S

mE 651 b AN, HEERS, EEMAMEEYY
REMEEE S, g (6103), X (6-14) TIUE
h, WAMBEHIRIEEES &8 o HIFL, @%5\

op Sl Lt , T EMATUEL, o | o B
AL 3R TS 2

REETFHE

B 651 FRTUEY, BESFUHARAMERE
R E X T RER AL, TEME RO, BT, 5
ARZ, WS ROK, BEKEH, oo HARBREY
PIMESOMERBIEL. % 1/L= -0.25, -0.75 4k,
EPREE SR O FIRT ., SR B4 o, 1HT oy, 1A LLBA
Mo XPTLAR B 6491220/ 20| —wlr KB, X FIFF
BT, EHAARMDETHEBEEERL, BB IHET
REREERE, UBITE R J 8 0 R K24
MEHBSEE -EEMEEH T HRETLLEPIREK
i,

e, BRE—THE 650 L 2, Mo X g, Wi E g
Frtk, WREBRBHENESWARE o WXE, BT
PSR FEF T RB LR, £ (6-102)
wAt=wl/u LR, FRBERA ¢/ 5 q.F o 42
PRI, BESE . BEWREE 20 o' o SERAH
v, ATLGER AR, EREMRNE K ML EH
C, 8RS BSR R S SR R L R B R (9 TS Xt L R
— MR AT B AR Y B 7 50 AR I BH B LU B 1R LS B R R
—8, HEERHEER TR GRS, B . 2,

—s, XRATER u BERE
VEARRFEAET R M B BB L R AT S M A e T

Tiand (mas—2)

0%,/ (mes—2}
O/ {rades—2)

9/ (tadss 2)

{00 -025,-1.25

0.—I
—025 -075

1/L=025-125

B wi(mes 1)

b)

P 6-51 o f ke
gt'zp:ﬁl d.p Eﬁiy ﬁ

MALZE N o IR, BT DRSS AR E, HHERTESHSRARE f, B
IEGTE R | ¢/ g TE BB A BT ISR i pR i, [ R B AR B, B 2y
nMMERN2r BB RER, BAEEHFORYBROMREHE, FREEARN

12, /¢ FE BLIRTE 0 R LL 82 /D,

C YA ]

M 27 45 R 2k 0 X0 O ML R 380

AR - BT RGEMEED

F R FAIREE T AR - BT REETIAK, EEE THEEAKKESNEE

J5, A LLEBGASE- -8/ 1802631-1:

1997 (E) #EF 8077 830 PP #1794 .



210

—. YA -EH" REMZTIRTE

BIBAGES—RERER n 5, C5EEN
i R TAEN R A HE T AL, FERNE
BWITIEM “E G- ER"NEREL L HRE 6
2R HAERSIRR.

EAGTE m, LESFER m, MEER, 7]
VNEBAKTEBMEYE S mp WA ST m, 23
RN, d G F TR 2, B A& - EW F
RERMA, TRAEZAEWIMEE p [EH -V
Ha () R3] MEBEREERA ¢ EHRSE
|P/g| (B 6-53c), HFT “ABKHER" TESKN
A4S TE przol (B 653b) 5 “E5-FR” WK
B AGWEFE 2,79 (B 6-532) MIFEH

15/¢| = 1p/zy) 152/ (6-105)

% By I BE £, X REVEERE ST A ¢ MIBSRSRY:

ERENHLIHEE, 1p/iRh “AR - EBH” 2

OB RGHRREE, BB HIeNEY

A HERENEFRERRE, BEReRELN

ot o 1+ (25,40
PR )
A, A, REIEY, A, =w/o; o, B “AEK-

RRT RGMBAAE, o= 25 g% A

& - Bl REMMEAHK, ¢,=C/ 2K m),

mE 653w LIEH, “AK-HE BEE
HEFWHE £ = o/2x Wik, €S MEAE
Wi AR —ERK; ERIRER o BtV2f, 5, 5t
MRiESS AN E BRI, SFEAKE MRS
MRS R, S ARE LA E 6-53c £ L HHT
AMTHBERGER, BN "AK-E/ET R
SiyEsnsEtE, W 6-53b EHBERER, TH5A
Fe b uf L M FO A L — B, 58 6-53b b
Sk 2R FIF AR A AR 46 O — R o Bl B 9 i A A
PLAR, T IR R TR A AR ok U R B S BT R
&, HHEEAEES2f B2 £ R, 2K
F oo RUAHAER AR R, toRIE
HAEAS LR MEREREL.

=L UK -ERT RERBEIRE

H T BTN, @52 AN S HA m

]amm)

Hes2 B "EH5-FR° NHERKLE
B Ak—ER" TRENRIIRE

Lo}

{
|
I
I
l
l

B iEsE 7 / He

1

a}
\
A

|
l
|/s
!

N
;=025

|
l
I
|
i
1

WARBE /1 Hz
b}

¥
A
!
|
!

|
I
|
i
|
|
l
|

VR
IR f /He
c}

653 AR BT REIGERFE



21

B R o, D, TERE AR—RHE RESHE, TEERIEAGEEH R
AR 4~ 2H A TRIERK ., & “AG—BEH" REUERGREE, KRARE /1,
<AHw/{2=3Hz, TERBREEHRE £, 0, FEBASESRTEERL LTS, HILEEA
KRN p MRS B s il ek, XN FIMERAR, EEMLNEARBAE LK
TE1.2~2H2 W, T& “AR—mE" RehFEREEAMBREE W Wi, HFEAK
MERBREB#EL, XFEERNHESEAERET R, Bl EaEEw--&, By
HOKRLTE Ay £ E, AAIEH 5 ~ 6He, B HMMEL { BATF, NARIE 4~ 12He,
LFEBEK .

CAEEET RGMER L FBEP 02 EAFERENERR R, FHREEM
R R RS, HEER ¢, WiX0.3~0.4,

HET WEFBERRAEELE

—. FHERENEENE

Ptk e F EGAEL T LT EAE,

L SERHRGMRE., BEMRESHMNE

ETMERR . B, BRNENSE (MR SEENXRME), TLRBENER
o T4l . B8, BBRMNIE, s, SRHKGBEMER, TRUREXLTHBEE. 5
oh, EEMERE (BF) HE m. E8E (ER) BE n, EXAFELERE « ER3D
REMHEr o 2%,

2. BREAGR S EHBFE (W) ML L RE

HHEmE. GRANA—EREMT, EREFNERESHEMIRIME, Ll o
54, ME EMARTLURBESFRRIAN T ERKER - r
BT, g FXE NSRS EERE. i

EAWNEEHE  fo=wo/2n= 7 7& 4

ARBAEERE  fi=w/2n=os
HE S MER I TWE
1'2/11/}12\ !"=A1r/’/12r1 ﬁTﬁ*tﬂﬁﬁ)ﬁtb §\ t:
- fo=——t— M54 BEREERESHE
1 A7 4 ) EHEH b) FRED

in’z Infz’
RSB AT LR S “ A" REMIEoEABE £, R I £,
3. MERS R G R B R HE E
EERHEISANBE LRERRRGIEL, SR 0.5-0LMBENRIB A, LR
T, 5, B EEMAONERSI WL RE SR S EA AR, EREFH
SRR R . B 6-55 hBEREFIE, HE 655 RPN MR 2,/7, | G
RALBAESHAINEARE f, HRMKEE A § FTREMRMERB I ¢

A
7

bj




212

£=—r
24/ A2 -1

fo=2.145Hz
A=181

|33 1%

|

39 1.7 195

(F2- P} (")

()
=
Pl
i

-563
259 d)

2.145 Hz
&) ¢ 0948

1.755 Hz N S
1415

oohz, z,
T
—_—

VGl f)
=]
=3

T T

L i i 1
3.9 1.7 19.5 39 17 19.5

fiHz BJ-130, FHHE ., 4 =50km/b f”;z
b) e

B 655 BIEAKRF%

4. TESCEr BEML I A B T _E 09 F Pk 3

MEIMARBERIFEREFMENREFTENRE ., X NAE Y% B GB/T4970—199%
(RE TR BN ATT R IR ) S AT, BEALE A RE £ B LS mAT bn 3 5 7 #8148
a, XV, FRNERE Z 4 SR B ek 69 hn 3 B3 AR B R vE M

5. ¥R I O P BK i AT e

MEFRS /RSB NERMMEST, REBIMLEFFLMAG R ES™E YW
F-MErE, B A KB GBS902—86 (M T MM Bk AT B k) #HiT. P
b P R 2R 0 0 T S A B 3 ) B KM I H s Z e BMA I 4 P FIRE Sy
E—REGFEME (VDV) REiFfh.

= FRtE L SR A R AN AbER

FRtEL R BEREARBEVIRSIES, AR AR, HEHRURSH
B, EHERBELERSZ, HTEEE ML, AR ERN RS LR,

1. PSR E

BB RACREMERARE . WERRSANHE T ICR UK ERES. B6s6K



213

MR RGN ER. M E NS ELEBMADT 0.1 ~300H, B1EH AT 60dB,

R BRAERA L, WEER LR - o
R, EEARBERAE-TENEHBRA, é BKRE AN
BARABRE S 2mm, &HNERR($200+50) mmo g0t wae

2. R ALK

PR AL S REME N TR (FFD), * B 656 Wik 8 F GHE

JARRL RS R B . R R EAT A58 . B, (S ER . BT REABEL T SA L
H,

B - HR R Bt

iR BT LS ) _ HHE AT wWinmEmy |_ | H5HRETRE
= afiwAt) Ac=A (L)Y [ —*

ali} A ¥ AT Aex * A" th
i=1,2 N K=1,2,- N2

B 6-57 WFRITESMEMEE I RE « EH

& 6-57 FIREHFRTH QMR ES TR o BHEE. DRNFERUGS ¢ (0],
BB RERTAN o (ixA), REHTHREFET TR (FFT) B2 H kR
A, H Ay SHIEER A HH RE, B W (O EENSGHEMN A Y RK, &
Pt RSB FRE o,

3. “AmBWE N

FER, &R 1S02631 ARMEREITAR AR MALN “AFRIMEN" EFMETFT IR
HEERA, XROEREE AR/ BT RS ETEIAUNERE B RE ¢, B 658 2T/
HER

it Wl f) - .
imRmHEEs | wH wHRE e , Tieh HiREH S
InEaEE M alizAl) M
a(!) . Gy
o, (t) i= 1,2, N

6-58 BHE/HFRESEITELEMEESHRE .8

EEEHRES o (1), 28 W () AEMRERRESNBNENUES o, (1),
BEHENEAEEERERFERN o, (i A, REERERATHFRETE, SN
FUR) 0 3 B 3 O R o, RHHRIHAURER Lowo

& F X W

6.1 I802631-1:1997 (E). Mechanical vibration and shock—Evaluation of human exposure to whole-body vihration-Part

1: General requirements

6.2 Yk, BARH, ALERE. CB/T4970-1996. MEFHIERMIE AfTRNRITE. L P EIRAE
R, 1996

6.3 Cnffin, M. J. Evaluation of vibration with respect to human response, Warendale PA: SAE paper 860047

6.4 MEM. BFHES. CBI031—1987 ERRIMA—BE T LRR K. L8 PR EG R,
1987

6.5 BHE. MOTHEEMTMEAFRRL. KERENAIBEARSE, 1985

6.6 Thomas D. Gillespie . Fundmentals of Vehicle Dynamics. SAE No. B-114( ISBN 1-56001-199-9/92)




BtaE WEMEH

HFREDY (BREE) RETUEUEG RN TR & oy (o
Hipm, MOAFRES) REMER CGRBEWK., M. 0. 5B, BAR, KE®) #®
BEA . MR TR EG R R, X SR LR . RS
FEBRTHREANGEEFERERENEHSENA2E. RN, E25KERRER
B, mshhte . P, Plaitk. et WESF MR,

R, ARERTERARTRENERE, HERANFHEER, FHIQFRE
WA R NE.

BT WEELEN R RIS

—. RE SR Y R

HAl, HRAESAH, FIEFERBMA A ETERE T eI RBL Y.

(1) FNRB 10 REUFEWIEHST N (BEI ), BREREERRDE -
. s aED R EWBEeh . Rk R

TC = F/G (7-1)
A, FaARFREMES D, CHREEN,

(2) FSIRE (WEKE) TE: WARBHIEEHA DRI, ERBRT ERHH
FHAETHEEREL, ARITREEN TREBRK ST AEAERERELR T LHNE
SE 0 BN T A . IR N

Fyu, Far(l - s,)

S T

A, u, HRETEER; T, ARDREAKE,; o YEBIRAEE, » YBRIIRH A
7 s, NIREE,

(3) MumF|HER £, B MmBEFEARAEN, R0

E; = Fau,/(Q, (7-3)

A, QKB fetE] YRR AR

—. RExigadtE e

B THE SR s E B A RS I . TR, FROVEIBRER, M4
F (] 0 BT 1 00 TR O @ TR B, RO “TREB SR 24 %0 4wt dwi ok B2 75 Mk B 3th 17 i A~
RESE AT, MR A “BLRY B “BRER. BA, SHMHREBRE %K.

HHBREREXMHERELM F, BAIREEIENILTSM, ISR EERN
it EPR, AmBERRH, BER., BEXA, ROBRTEZE, LA -1,

() BeDBAERE b RERBR, Bk, XRATESAFLAPERIR (0.8 BE
MY RIEEZEAER. BRI TREDRERETHE NG N,

(7-2)



215

(2) AR A 5 WEMER, B, 2088, FERAGEET T ERARX
F o 91, RS P AT SR A A B R R A, ERAINERE X
REE A D, EREEBYAIRER T, gBK, DA LR, REMET
i3 —_—

(3) LA 7. WEWH, HLL =
i, A% R AR AT T R S 1 -

mEHRA. 7, BA, BEBRER 2=at]] 7 . _i
kKMo S8
(4) BEA 7, REHE. &1L a) b)

i, 5 S S B AR B )R S
RS . 7, BEK, RSB K HE M7l AENEAdESN
R, A—R/ N 6P MR B O
r—®&iEM y—EAR FHET A
(5) MABBHR dy,: M50
AEFRREE | RE R ITRE RS PHTRM, AMEBE IR0 WE LR E LR
ARRBEER. CERARE LRE T K008 57 5 i 14 258 R 7 B 9 Rl
PIRBES o oo, WI RIBLEIHE AT
(6) SEASEEME . K WSHFRBLE . A5 URMBEE RSN, 55k A
HEE YRR ORBINTREAUSMORANE, RS EENE, K S
SRS B (0 T B LA 69 BB, BROUSEREIS AN . HEEE ., SN
25 0 4 0 R 5 T o5 2 (R MO 96 0, 2R T 0K TR B A R MO RN AT,
N, RERHL B R .
BAE MR L S R R B K 71 R
£71 REEIHOLASE

HESER B/ i (R B ke e ®BEM s O HBER 7/ () BAHETHE 4, /m
4x2 8% 120 ~ 200 20~ 30 15-22 7~13
IxAFE . EHE 210~ 370 ' 4550 35 « 40 10~ 15
dx2WF 250 ~ 300 2560 2545 8-~ 14
dxd, 66 /& 260 -~ 350 45 - 60 3545 11-~21
6xd, dx2HFE 220~ 370 10-40 6-~20 14~22

BN MVERHMTE a0 BT

FRERSME (B9, PR, T, BE) LT, B (RN mmsmn
RS EIAE S, WEREZ R AW AR, MEMYWHERELE (B, %) dHERENS
Jr; WEMEPRERLR (W, B), BEAERE@mER . ERES AR LRRIESEA
ZE (B TEEHD LR REISRIMELZE), ARESTEFRFOELES
J1, IMERE M A A SEE N RS ERNER,

— TRPB N EUNERHLE

SEFAERRCERE TR, fEEBAEAH A RN, RRESRBRZE R RERE



216

WERL. ¥EFEERAES O, HRNOFTORGEX - FEBRRTE,

P IRRE, RAHYS (MRESEARBBEFHTEZAER ) 5 L8R
SRR RS (BY) MEHEREX, MOk (BY) SHEMNELRT WEX
(E 7-2a), BPHEHHEN

Fy = Ac (7-4)
A, ANEEHER (BW) MEBER; c yHE (3F) BNERM

MTEEEEE L (Y. BREMBRRTE), HRNFLERE, WNRASHEEREA T
R A, EARREG. REEFRHEERE, N7EFSRR-S A B 6114 T
WM. B, AEEABERT, YRRESSBETRETENY FHEYTRELEREY
Vint, SYDIE MR E A R g, X, BRI EENERBECEEERE RN
WA IE bt hn (P 7-2b), HD

Fy = Wiang (7-5)
R, o HEER,

REY A AR RN, WARBABESEMNA, TEXBEMHEBARYEARS

B B, SRS, RUHEX RS REEA TR EERD (B 720 X
Fx = Ac + Wiang (7-6}

¥R (7-6) PBBRMI A, WEEXN TN YRE - SR EAEN o &Y

KRN

Tmax = € + otang (7-7)

Fx Fy Fx/

L¥)
=
¥ I_

3 v oo w0 W
a} b) £l

Ae

72 tRAT¥EFEH
a) B bR b) BEBETE LM o) FHLE

F R 5T U5 B AU TR AT, MR ZTEOERRY c REERS o (L
REFHELT).

FHEITEHEE AWMU, THAHRARE
BRIV - ST ER,

HTFRZFHBHMELE (RLiib. B,
THFFELENZ), NN S5EBHERMRDE
73 PHIHE [ EEAKVMNS o008 %
", SRIHERF—E B RPN 7. XPIE R L PR

2S5k A E R IR AT R B X B ®
SR, T g gl H73 tHMYNADSHEEENXREZE

— 2 “EAET g
/ | Bt
—

W h-
Tmax
~

ir




217

poleratmnedt o VRS K - el - K-/ KEC 1KY (7-8)

¥ max
AW, K. KRR JABYER; +. . 85ES | | FRRKE.

MEHELE, UREAY . BEARL. FTEAXRSEZANMNLE, NS
TIEM X F Mk R AEFHF LR XN AWMA “SEE” (H73+0mM 2), JHTFXR
RYIN G5 ERH R

r =f{c+ atancp)[l - exp(—j/K)]
Twal ] = exp(= j/K)] {7-9)

A, KA TETEERE.
MR (7-9) AR H RSB R
i_; j:0= E;'““—xexp(—j/K) 10 = ik@
WK EREMA 2 KR EMMINASHE 2 KFREERENTXZRPIRBHES, KA
EABAY N AN L R EREN ™ EEE. RERE FHEAEEE, Wi, K
2R 2.5em; FMEXEBEENAREL, KHH 0.6em,

T L RT LT ph 2k R SR OE NS T IE R AT HET WA LR IR AR, FUEEA R
Vet B ER AT M . Y r 5 o, HEAREE LK, THAX (79) RREBEINHETF
MEF,

Z. IMEAGESRENXR

R -BESIRSE I FEE A TR RS A kAR TE 8, W EE LT

B AEEEBRENp EHERE T

P = kz” = (% + kp)z“
% (7-10)
k= f + kg

A, kO HEE “RERT EREE; b TR BT TREN; » YEARERNE
e, BB R ERE R E G G, b HIETUEE; o BIEEIER,

koo ko~ nlEAT I RUAFMILESS LETE (BRELW), TEIF/ RGN L
BIAHETE, ERORESEDT S~ 10em, EABEEF -BH 2.5~ Sem/s,

& 7-4 2RI HE R A 00 R R 3 Ay KEHrkpa

FT 018 1) — 2 S 3 6 f S —ULBR AR . X4 0 & & 6
Wi— VLR L R BAL A R A1 5 K e ook d

(9, TR, ZEWRTT IR BRSNS SR S R

HETHEA K F7, 3Bl & A B A gmm "
AR R, S MM R B |

. MTNIEEIRNTMEYEE, FyEs

Vil X ERFHTNEROIMHE, TS o <l

&5 [7.2].
#I2ERARNMGY R EESH, B 74 HRREIS) L00 f — TR B2



218

F72 LRESESHUY

N TLE S (%) | n |k (e Uk O D) oba | g 9
T o 0 1.1 J 0.95 1528.43 1.04 28
{Land Locomation Lab. ) }

pro® ot 15 0.7 5.27 1515.04 1.72 b
{Land Locometion Lab. } 22 0.2 2.56 312 1.38 38
WL, WA 11 .9 52,53 1127.%7 4,83 20

( Strong, Buchele) _ 23 0.4 11.42 808 .96 9.65 15
Wwom i 2 0.3 2.7 141.11 B9 | 0w
{ Hanamoto} 32 0.5 0.77 51.91 5.17 11
o4 K 38 0.5 13.19 692.15 4.14 13
(Thailand) 55 0.7 16.03 1262, 53 2.07 | 10

T ML 25 0.13 12,70 1555.95 68.95 | 34
(WES) 40 0.11 1.84 103.27 20.69 6
BEHEL . 0.2 16.43 1724.69 68.95 20
{WES) 32 0.15 1.52 119.61 13.79 1

= 1.6 4.37 196.72 1.03 19.7

( Harrison ) 1.6 2.49 i 245,00 0.62 | 2.2

e fES R NRRA.

=, ¥MEERRBHEENBEEARE

LK T LN B MEUR, BRAEEH FEREAMGRK, BBEH, WKSE
R SR R ) BT A 2 T L R R R X K A, R R AR T R B LB 5 HAT B
HE, BAEBRER XN, PSRENEE o REHRBCL AX. o XCpBX, HEA
A

ATHEERESH L@, BT ATRERGEFEMR L~ EXRET I, &
WREREERHBEEEAEE. WREREE/ D THEAEMNE, W65 T4
ALHBRERL. WRFERERTHREEMEEN 150%H, BRAETEEERT
350kg/m’ AIEH L1758, BRKENEEE AT 50kg/m® HIEH EED, XEHMERES
KHE, BHKAMBEEER, HBEHBE.

=V OEWBESESS

HEFS Iy L REN S L WEB e E, TR LA AT

— FFaEaRibE tA 1+ E

BEFANRM T 17 RER, 38R 8UB A X + 58 B ST B AR R SR L AL IR
71y ARG B E E R

1. Rtk R sy rt By LR A

IR TR, R MRS AU E R SRR ES).

WE 7-5 BoR, RERKEENEDENRNEAIRORERIREME, KRHEHKE

o= b= [Tk o FROENTEHRY



219

e
i

50
bJG grsinfdg

9
w = b[narczosﬁdﬁ
Jo
AW, FoNTHIESE Y, WHEERM,; b YERRE,

i} orsinfdf = pdz oreosfidf = pdx
; B ke ny, _ | %0 ) )
5 F“._bJ[D[b+k;)zdzd(n+l (k. + bk,) (7-11)

B, IPEFGBN FESEER b WEMKIEFREEEALRNE 2 FFEMIHEE,
B F BRRESHLG, AR (7-11) HE F MRAHE 200 A

T I L PR (7-12)
8 7-5 B LA R B
X = (g]z— [-‘[22 -—(30—1)]2 = D(2q - 2) - (zp ~ 2}?
- Ddz V' Ddz _

ﬁﬂﬁﬁ%ﬁd‘ﬁq x? = D(ZD - Z) ,dax = ‘Efx— = -
fe AR (7-12) 3% 5 - 2 = 7.dz = - 2udt, f’f%
W= (k +bk)JD| "o — )

ﬁ%(m-ﬂ",ﬁﬁ¢mﬁmﬁALi,%§ﬁE%
IW rr

2«/_20» z

%= | (k, + bk )VD(3 ~ n) (7-13)
Bt (7-13) AR (7-11), WA E SR R0
in+2
Frc — 1 [3“7 2+l (7-14)

(3 - n)%:_I';;(n + 1)k, + bky) Tasi D
B (7-14) T, HMERER D LWNEREE b M LETHEAEGTH. X1TF
T FEAT 0] 2 R+ S P v SR R R RIS . SR EARA, TURRD,
Flt B RERT. THRITYH, X 2<D/%b
B, EPMS SRR ER TR, XFREAR f
EHM. 4 D<50.8cm (20in) BT, MEEH D B \ .
MBS R R, ERBANERERE LR P .

B, ; X brarryr
X (7-14) AT R B0k, ATFAEE .
BEHUENTY MR, BEESORNRY x

RS, A PR A& 0T mRiE M bk, W

HES K R T b iR b —5, W75 WEASRSREERAMELR
GREBE L, BAENESMNAEED LR RGERM %R, ~E%tLtmh

Foo %o NUEER, v, WHBEMRMER,  WEER, b R, w72




Fy, = b(czpKy +0.5357,K;,) (7-15)
e KPC ={N, - lanqs')cnszgo,Kpr - ( 2N, . ])coszgo , N B Nr%iiﬁﬁiﬁﬁ‘éﬁfa‘iﬁ (1"

tang
7-6); ¢ NEEEEA,
F ORI M, T LB A AT T F A
Fa = 6(0.67czoK +0.5237.K,,) (7-16)

R, K, = (N, - tang’) cos’ ¢’ s K, = (ji;, + ]]coszgo' i N BN, BRI UK e 5

RRENFS (B76); g’ = Simp,

X (715) #B, Fu. 5 b RIEE, 4
B, BRI -, KER
MEREE RN RN TR | & 2
i, tor

#jﬁgﬁﬁﬁmﬂﬁﬁ%ﬁﬁﬁgwﬁﬂ 0?0 lSIO SIB 4I0_ 310 2‘.0 llv'.]' 0 2I() 4|0 6:0 S‘U idU
. EHBAREEHN R ENE S Ne Mot > NeMelh
MR Er RS, atELHEARKTFESE W76 N, N, N, N KB
B i A R A . R R RS
REEFROER, HLEAMADRETRENE o, KEF 4. FHEF o, UETH
FTABABARK PR, M

Fo = ChpulAs2

A, Cy,ARKPMEARE, HBHEE Re WA, B Re= pub/u; b ARAREHER
By AABRARKHAEH,

2. FAKHRA T B A

AR ERRRE LB RESCE ), BN KRR RS . REE L REXT
EHERAESEAHANR, RHFHARHRSAEL. FLEERE, BRBERSED p &
FRERIE = EM AN p. ZMAT LT RAE A RM AW IRES, WEATHKERRER
M—HEweh, K2, HEHERER, BERaBs B EEREm. i, EMEEsem
MIREMLY, WEMEERREEREEEREME R+ R (E7-7),

Zf

a) b) c) . d)

B 77 mARBEARLREEES T ARSER
ARAARAE R —BEFEE, WRERF —BRXERXHER (7-13) A, k#
Roln B A ERAE AL M SORIE A



221

k k e W V3
- a ” 2+l n+ —
Pg=(€+k?)20 = (?)“"'k?) ((3-11)!}«/5) (7-17)
Epitpe>p, NWRREAFRRY, mMREES--HEs, THKL (7-4) EREEXHE
Ji. R (7-17) WEM p, HHRNEIEHBABREN p .o
p THIRKIEG, IERBENT WSKRIEHp, FTAKENFNEERET LR, H

B RG H EE ERRR L WIS, SRR L R IE ST pl B pL=pi+ po HEMER
p BN IR . I T ) = p; AR FIEE A, B YR E BT T Y p, (B (H78).
F(pitp) < po BARBHERTE, HEBEHERN p+ p.o WHHOTTEY

1
4}=[E%ff%;" (7-18)
¥ (7-18) I zp HICAZ (7-11), EDAS 9% s B sh it (i + 158 HE SCBR 7
z n+l k-r b D+ De L:—l
Fo= ol 25N v k) - (;E ff)(:jlk@)—i (1)
VAR & THEN R L, HERRE B 1 5 v —1,336 KN
RRRR D WA P, EETE e
P ERRHE. SRBURERSEH p W=3.117 kN

W-2226 kN

G B LR sh, W AR I E R
Foo MEARETH, B NFTHHMEET -

fi= B AR GRA XA Bl

FgilkPa
2

W= 1336 kN % P.=1176 kPa

P~ 22D kPa

B LE N
g

i ui (7.20) 30 P=276kPa
X o KRR . ) | eeem
. 1] 20 40 [i1] 80
A RSERP, kP
Fu = W%‘: (7-21) B 78 BRI M E S p B E
AR eELHEA T ANEERHE (7-15) HRA (7-16) FkitE,
3. R A RS
SRR HE T BE amEsY, W8Nk
1 n W/J 1/n
0 = (172 kg,} - iy bk?g) (7-22)

M PR —RK T Wb, R o B FRATATERTI N

% RN L Wy
Mfo pdz = M(F * k?)n +1°7 (n+1)(k + bkg,)“"( i )
FHRBEW IR | (AW £, ST F LM%Y L8, al
ntl
. 1 Wy =
Fo = ESRETY bkg)"“( ;i ) (7-23)

BT I, TEREHE AR RIAPET, SR HCRE b i SEB T X o/ SERL AT B R




222

EMEHE LATBAT, fEREBR AR A R A AR (7-15) &R (7-16) HHE,

4 HEBBRERAERENELRTIEESREN

WIS i 7B e A MO BRI LM, EREE RN EEARE LN T
SELATHE, WA S R - S B R ] R A K, o AR TR JS g8 i TR A R A B
#, A (7-14) B LA ESKE S BWE UGB e L RE SRR, &R
FRAEER M. FREMSFFEAERMGER, B ERTHE LB R 71,

T, RENES RN TR

HR4E A G AR R LIB E L, 1 T RSTRIR AL et R A BT, MCEW
HARBBFNENMMEN THERRGHES, F “BR. EREBEETHEE, XEH
ENERE, SUVER LRENSERNXE,

1. R RN SRER

A BRSO R Tl H R B RIS, BUEIM <. BOR LB FoRE
TRV ,, SEAER 4, B

Fypge = Aty = A(c + otang) = Ac + Wiang (7-24)
R, WHEERHE; . o 5L RBKEREBEA,

TELBERME A (T W) F, =0, INEFNBRK L BRORETEE, FREN
S RK, mEERRT Y LR MEER AL IR, B LEBEAANE
BN 70%, TERHETIR (EAKL) F, =0, XHEATREENRE TRHFZBER,
LERRmEC R, B A R R A

TR TABEN R SRR AR EN, SEFRERESRTRLE LY
LHINERHER.

— BB R s, XRUMBNORE, BEE)

s, = B = Ua _ By (7-25)

A, w, AT EERRE; o, hEFWEILER, u=mn, r IBWHHRTEER, o
R ARE,; o MEWANRENEERE, HhnSEWTH I E AR,
BR, MMNTEVFELAEEREFALHES, BRI BRI UBRBETHHER 2, 5
SRR eTE ¢ FFEER, B
j = ui (7-26)
Wy AEFEHEA LR SER VLB
PRMVEER, M ot =«x/u,, ¥
j = ul,:lx = 5% (7-27)
X (727) R, BET HEFHEE LR
) SR ERIE I, HIEL FRER, ILE 79,
MFYR RSN EE (L (7-8) B79 BWHEMKE LA ERONYER
M (7-9)], BUBEHERMEES SN AN T, @710 ARG B EBHETH
T 1, PR LEEDERLETFUI A TOSHEE. WAL (7-9)

REOIN S EEAXE, W—REHE HEEDY

e
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! t
Fy = bjordx = bJ-D(c + alango)[l - exp(-jf’K)de {7-28)

A, b HEHRE.
A (7-28) I, THMHEATHE THEBKEDAREEN oo HRRTHBTHKE

EHRHSME, Moo=, WA ERE SN

Fx = bﬁ( c + gtantp) {1 - exp(- sx/K) }dx
= (Ae + Wtango){l -ﬁ[l — exp( - sJ/K)]} (7-29)

£ (7-29) ST HEE A5 VWIS
LIRMBER BRI RN LR, K 5, = 100% BT, AN 71N .
HEASN LR ARESER (7-24) REH .
Bl B AR, R (7-29) BB T T
KEMEERR, HMEETEEERENES
WHSEERAWEAR @t TR, K%
MEH AT RNBHNIREEE N, REHT | ﬁg
REFEQOELE, ARFEKSMmE AR wowws |0
B, BEEY, o HEHGNH, B Fx&H ’ 0
_ﬁf%%f?.lfo

2. WA SR

WEERMEFER AN T, —RYEF { e
FEHM L HE D AR KSGE, JRHEERA
B, AEIMT A

B b~ SR EE o, BE—SBNEE RS (B 7-11), BfH 0 Mg E
s, B eR %k

i J1e
&

Fr=[0%

&;\

#7-10 BE TR

u, = rwll - (1 - 5.} cos8) (7-30)
-+ 5 50 S b 1 4 4 B B0 O
j= J‘;usdt = J-zur[l — (1 - s.)cosf] d8
= [ (8 — &) = (1 - s,)(sinfy — sinf) ] (7-31)

A, ) ARZS LREMEREENAE.
ERAER (79), MRS 7 N
(8) = [¢ + o{@ang][1 - exp(~ j/K)]

=le+ G(O)Iango]{l - exp[ - é((ﬁg - 8)-(1 - s) (sinfy — sind) )]} (7-32)

AW, BREEN o () ATHR (7-10) EHE,
PR Y IR E LR TEK RS &S, B LS

g
Fy = joobw(ﬁ)cosﬁdﬂ (7-33)
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I

He— Fofp

Ug=rafl (1-3c)cosp]

a) b)

B 711 BItEERRS [+ WY EI A S He b T L BT BT A L

=, EfEslh
EHE RS Fy 5B P, ZE, FOVESEES, B
F,= Fy - F, (7-34)
TRT IS | R I R R T A A 7 B 7 4
P S| R L, A AT A AT I B Y PRt
BEFMESE, EhmEs 9 H%, Bk M ERT 898 ) 13 8kPe
A 5 98 SBT3 A 7 -
PBSRALEN, BHETE, TN ) N
B AN R AR, AR / N
BN, R A, 7 b
b W 20 30 40 50 60 70

‘kPa
w

Fk
hi
=

Hi, ERBHAREESN, NEMEE
R T MEAES TEX,
B X} R B m B A =R ITE YL Sel fem 5>
FTHEDY, &Rkh, TLERAEYE L_u%.;u*
, 0 20 40 60 80 P A
BYRWELN, HEX, FRENRRE

sefiem o
E ‘Jb‘!/
It 2/, BERRNERTEL, BN I_L_A_AL 25-1““-‘-'1.
8¢l fem

Eif, GHRENTFS, BEHE 10% LS
W SRR A o RK LR, T 4 Tonn ™
fd, BREER KRBT 1009 185 Sl fom 1-254cm
R4 BRI RERORE S (B 7-12).,

b AT TR, A TR % M7-12 AETENKENLEEISHEERXEME
B, HEHE AL AT K 0 R R R A0S, B, EARNEREOAGT, RRE A
RBEE,

B TR I

MR (%)
2
g

BT FIEIHETE

EFh, MERGOEARFENNHEG T AT EHFENGSRTEEE. ERE)
HERSBETTENMBRANXRUBRTERR, TR E W50 547 & PR sl 5
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Mo BE, WHKRAEFELEKELE LV A HIREAMEE, FFUMMASIRER, o
Wi M AEH .
AT EWMEGGE ST E AT, HAEWMERRG MEAEM RN R MR T LA
R 4G, MR EERE S FHHEIRE, NMEREWEs Bl a%.
JAERL, BREBS T EEMREY BV — BB E, 550 AR M
(7-9). A& (7-10), FHHREEICHEMFIEFEH f 28 -5, 8% 3K 2h 46 70 44 B0
LEZAMRME 713 i, ST hHresl

“El .
W = rb| (picosf + r15inf)df + 2rbp,sind, (7-35)

r‘gl t’
Fy = rbl (ricosf - psin8) d8 + b[ T.dx
J v i)

X

2

g g

=rbh 91( ticosf — pysind) df + rb(‘osf?;J. 26 ro(1 + tar?f) 48 {7-36)

2 Y2

&1 92

T, = rzbJ‘a rd8 + rbcosﬁgj , a8
, 6 5 (4

= 28] ' 0id0 4 Pheodty| " ea(1 4 tand) d6 (7-37)

2 Y2

XA, po o HESERE LR R IBR Y py. o AETTE LR R R DR R
0., 6 FihaddmE (H7-13); | REm i, 1 =2rsinfy; b HRIERE,

B i [0 8 T & S Ak TR e
z = r{cosf - cosd)) (7-38)
Kk (7-38) FLAR (7-10), TSR B L&
JE R N g | {i
P o= (i—" + kgp)r"(cosﬁ - costhy) " (7-39) YR L
T pa 8 M O S 9 ya
P2 = pg = po+ ap; (7-40) § g4 -
SR, p MBS p, R B AR, A
p HRBERTE: o HERENK, ot '
f B AR, = py, EUATBE 0, 6, HEXA '
coslly = costly — (pg/k)n/r (7-41) B713 M h a4
e (7-9) afH
7 = (¢ + prtang) [ 1 — exp( - j,/K) ] (7-42)
t3 = (e + pytang) [ 1 - exp( ~ j2/K) ] (7-43)
#t ZE A g ATAZ B 4 4 T 43 77)
J08) = rl (8~ 8) - (1 = 5.) (sind, - sind) ] (7-44)

J2(8) = J1(8) + s
= T[ ( 61 - ﬁ) — (1 — Sr)(Sing] — sinﬁ’)] + SrrCUSIHz( lﬂnﬁz - tanﬁ]) (?-45)
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B (7-35). X (7-38) ~2 (745), EAHENEFTEAREN 6,. 6, RAR
(7-36). & (7-37) BIAIRY Fy. T.o BEA (7-1). & (7-2), WHHEET RELES
¥H,

FLT  EPERBRRIEREN

—. MEXWL S REY
B 7-14 ERFESHE NS EEEASLERRS, RESEREMHASCENR
TN, ZEBAEREERRNWMEBEEN. WHERTUE A RIS AEESFTD, #
B, D, BASHEERE. ZRSPWER
B, Call, B, C AMINIET A

B ao e 5, Wi aq XAER — 1 E 58 :
RS B s B B TH A 0 R 152 B B
. B0 500 AREMERLEEE | /| O\ //Fh\\
A0 B RZEREG, SERgRS [ N i V.
B BRI k<0 B, BKE N ) 4 .
MR FREE B, W RETE ¢
%, % h=0n, BN AN ERES ,
BRI, RS EE 5 PR A ijfo
BR . B, BAC Fixt a8 % B
MR FHREELA
B 7-15 W, ¥ % IR S A H7-14 HAERSRENR
MR 4 Y
hy +0.5(D + D) singg - 0.5D « 0.5D,
5% hy = 0.5(0 % D){1 - sinay)
K, by, NEEDHE; D. D, VAR NEREE SHBEER,
H (D + D)ecosag = L (7-46)
Ha (746) MAFENRER, BIEESS b ﬁfj
ho < 0.5((D + D) [—ﬁn\ :g B
(D + D) - 2] (7-47) : s
B 7-16, % Bo HER Y L FF WS T H . “*Qa.//“
SPHEZEM, T H=180F° -8 d=ay- (HP°- : E
B), WA _ \\\
cosd — singg .
2L/D - cosag - sind tand o,
¥ ERER (746) Bk, BHAER B M E
B DA
D+ D, = 2L DleosB = cos’f) 715 HETREHM LR

412528 — DP(1 - cosf)?
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[ 2L2D{cosf - cos?B) ]2 Y AL
N L4L%6n? 8 ~ D1 - cosfB)? 41%in° 8 - DP(1 - cosB)?

FRHMN AL (747, MBS AETEREERRNELGT, KREPERE b, SHEB L.
ERERD BMA(F=180C-5) ZH Li2 ' L12
ﬂ{}j‘é,xo (D! 2 )cosay L —(D/ 2 yoosag—(Df 2 ysing

S B f ~ | g] \

B/ 7.17 BB E Y L K - \ &
L A R R TR i % — e
KB KW, BT, B K 2; h}"“‘“& s / =
PR RTS8 4 F 8 S F e | i 8
CRELOEFAEBGEE, BT sor s | VBN b A7
KA, BRSO

ZSin(fg + ) =L (7-48) R
R, o FIER KA AR 716 MBEENLARER
D AEHHRE,
H (7-48) P« AT HE 7-17 8L LB R E
. 0.5 Dcosa tanf, 0.50sina
Lsinea = A +0.5D - sl B, + a)ﬁ - sin( B + al)
ZitB S FRX v EH
Asinecosa + Bsina — Ccosa - Esing = 0 {7-49)

2,

2

Lsine
Dz
o~

! \ d
5 BN }
= 5 +1 _Dsing  Dcosatangy
'E; % 2sim(B ta)  2sin(B+a) :E‘IT S+a i
g D2} 3
1~ 7N ; -
e I [?msf.‘r 7
D{:Psai&nﬁ] TD-g-h_Iz—)COSﬂ Lsing Zsu:[(ﬂ]+ﬂ') 2+k_gmﬁj - Lsing
Zsin B +a) Doing+ Lsin : ’
2 7 54

B 7-17 fdRBaILMTHRG

A, A= Lsinfy; B =Leosfy; C=(h+0.50)sin8, — 0.5DtanB; E = (R +0.50)cesfy —0.50,
Bl (7-49) MWE « (O<a<f) UE, RAREBRBEA ML NS LR RE,



228

FAT REBIEH . EEHES

BEGTHPHRSENETRESN . BREEH, Il THERRE, RyHARRN
FFREABERBEBRBDERESHEH LR,
AT-BEERENIMULKFRIEDE LSRR AZNIEN. AZETH, ik
(ABIFe) MEPIE BT T 9] 78 0 =
Fieosa + fFsing — ¢oF, = 0
Fising + F; - fFicosa — G = 0
JEID/2 + Fol - Ga — ofy, D72 = 0
LB, GHIREBESN: F AEMMEATA (A3 8MREMRS; RAIBWAHE; o X
& FRW: FARSDENRE.
MERATEFR C. Fi. FiE%, AIBOTEERKF R

(%f%—£+%)sina _(‘3_'9 —1—;‘&% —ﬁ)cosa = %

i & 7-18 P BY JLAT 5 & ] H

i 050 —he _ | _ple
M= T9sp T4
fOA R SR EBY F=0, W EXBH
Ay ] 2, -4
(_5J; =“%{1"[1 * (1—-5/%?if¢0/2L) | 2} (7-50)

A, (b/D) HATRBUVERAGVREBRHGRE, R TAENEBISHMES.
Wz (7-50) W&, L/DBPRe/LEK, (h/D), LA, IRENHLLBES
B ERAED.
Bhish (Wshde) P sipat (B G
7-18b), H¥-#HEARN L
fFi + Fyeosa — @Fysinag = 0

Fy + Fisina + @Fycosa — G = 0

oF:D/2+ FiL - Gb~ 02 =00, "
A, WNRAE: F NRRAATE
(W) BIRIERH e

HFsing=1-2h,/DBf=01LALR,
nj 4%

h 1

(ﬁv)z - %(]_«/1“;92) (7-51)
A, (h/D), HEBEE B LR HE
MREMHAENE, TEATHRERL A
SRTRIEE A .

i (7-51) AT, 5% 8T8 Urae

B 7-18 4x2WEETENFHER
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HEERESHETLXR, LBETER o>b, HEX (7-50). & (7-51) TH, S ZRHME

BitammEE, X (7510 HEHBAHER TE 719 T,
H720 2 4xa N EEBERE FRIENIHEZ 0.5

NiFEN. & ERRBERI A, YT S A W AERe, E

(-L—'lig—zi Q)cosa*(l—%)sina-% =0

¢ L 2L 03
MIEELL sine =1~ 2h,/D XA, TR (h,/D),, &5 o
PHABTM, (ho/ D), BBE L/D W% R 8 | @ s
Fish, 1IN o/L fIHAER, L 4x4 MEHRR 01 R
HENREIRERE, RETRERBEREAT | |
J{i{é%%ﬁmo 1} 0.2 ml}}%ﬁ&f]: 08 1

YRR RB B (8 7-200) H

(cosﬁ — @sing + %)sina - %JLQ

0.4

,'?vif\

FRERD

GEi%h,

M7-19 MEBEESHERINXR

2 2
(8 - o (e s e -0

M ERXMTHE, o/L WEMERATEFS x4 KFHIRBIEHOFRMAR, K
B, RUBHARTRMIIE (BF o/L 8/, HEREE MBI BRI K. 8K L/D
tEE, ReRENARBIMMERB2E, SoXESREREN.

HE 7- 190741, 4x2HMEMBRERE T B A4 BELEBE, ax4WNENBBERNYS
a/LEEF R, FROREHE LS EHR L
MHEXHE, ZREMNE, TREE TFHRE
EMILMES., BENAH, Y o=0.78, B
a/LWBYARE, 4xd WHEH A/D=0.18~
0.26, BREGHRED A2 W ENBEEHE
Ax 4 WERRE -2,

FRIRR 77 25 % 750 35 R aod I vl 5% () 0T e T 1A
B, AR L 5FERERZEY LEKEK
heDHERE—-TBERBHER, ENZE
KEHN

oo fh (B s

R, UL R RS 0 RE ) A D,

BIRT a0 (7-52) R BRI HANRER S ERER

MR Ly D, TR A B R T ) T - B7-20 4x4 MEGRE BRI HEAE
MEBE, Maxa®E, Bt DL SasL

IWEMEATNE, B, FREREENF MA AR AR, Bied % RX My mrirE,

XAERRT . ERYAR o/L HEH R/ D= F (@) WL, REENHEEZEERE,

MBI, SERAMEA, TANBWTE o/L H, REBHEEFHEE.
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FHET REOESERR

—., ARNHENFTERR

HFRENGEIIEREFERNILTSRSEEFSEE, BREIHBERMARN
BEMEIHESROWE,

REEIEA LSRN RNER T NER ., L% b f 8 2 Bk T
BN FESME B B A B R

HERENTENEAFEI RN ERFRENER L, THENESMHARM TR
(Bln. ®ir. BF. KE, BELE, VI, B, TH%) BoHE. HHEHSE—
BEfHLRED ., KENEREI S, RETENBRBURRRESERIETIEBEH
LEMILE., BIER ENEES,

HRHTREY R, UWRRNFEIEEARIEES (RS, M. M. ¥
My, ERW L BRBU. ERA WM. BN, HWEGHE) REESH.

AR Ehm A EEOYERS, HEAXLIESE (¢. ¢ K. 5. k.
ke oo Co %) FULMIR T (SN, BEEEH, BAK. RITREENEEREAR
) %,

=, RS HRE

EWEAETEY, @R SARABRMELRRELWIFENE XS (o, & k.
ev ¢ K}, TEAMARILA ESHGERE kR EL 2%,

THBFHEEFTAEHEXNRARE. 720 FRY-FEENNRHUEE. &
HFERITHETE#MFRNKN, EMNERERELHFE, SHIRKKEE =24
B, MBEE, MARERFERERLERE, NERBEUFEH RBENEEE, 43
RIRZAGT L RNRERFISERR; WKREARARRENER ., ENEBRE. LBHK
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1—HEH 2, o—idFW 3, T—HARE —HBIX sHERMEHEBRS
—MEEE A s—lhE I--FALE



231

AR DY, BRI . M ARE, BERRRAMERWRBEETI. AD R,

WBHENE,
ELHORER RS, @R T RIMEE - RN ERT AR EmRIE 7 p ZHH@
K#Ro

ELEW SRR, WA R TR, M TR
ZEBH I I S R R £ . |
T YR e - BB, R RN RTINS oy v, WS

T = T]_, + Ts = %E( rus - rig) Tp + 2“}1*5( ru2 + riz) Ts
- 50 - ) (7-53)
A, TL Ty, T, ARSI RS, RERME LIRS r. o 50 HFK

2 2
N EMYIEEAS © BRI, v = rs O € = 25000 o s

HIPS . SME: R ABTUIR R @ & RRM, UWOIRIME z<h 28, £=1, % 2> k20,
£ = 2sin”(45° + ¢/2) .
BIUIFhaE SRt , MG E - BTy U v 38 H
j= “(rEZb”)g (7-54)
e, § AETHRFEH (),
Wit (7-53), A (7-54) T M SO0 MEEREN . 5/ 2ZRMWEER,
I Coulomb ER, B X IR J7 Bk by 5 m AR 4L
Tmax = € + plang (7-55)
I, c ALEART, NHH BN ERE: o W EHAEER (),

il (7-55) BIH, MEARERKZEN A TSNS, W33 ARG LN EE
Mo WP MMEfFENIER, KeRBHOREHNRERES S “F0” AR ARKER
f, EMNGLEK “HE” ARIRREESFENTXRD

¢ = ¢./(1+ QE)}

P = ¢
A, s p A BN ARNTEAEEAS,

T ® LW
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AN A F=0.013

TS R W KR EH CpA =27’

EWEHEHE ip=5.83

Kt iR 1= 0.218kg" m*
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L7 S BEEEY, £F 05- 2L HRAMINGE, ZEWEEZDARMRES (F.F) HF, Ly
MBI AR ART AEN 61.5%; HFRNEBXIVERED (F.R) HE, EFHNHHAFTESNER
B S55.7%., W—BHEAHEE L=2.6m, BLOEHHE h=0.57m, IKHERAFF. X F.R EXHOHES
MARHOL, o bef ATl i R BB RN EEME. BT LR F FENEE =028 0.7 5mW - NiHE
B, ARGREIFACAHERBAERESRMBXIGEEEERRANEE (70RB CIESE S om
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1.8~ HEMNFXBHNT .
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2.5 A ARELEFHN SN AFNERNFEEMNERM ST ST 2688,
2.6 i 4B PR ZE BT T R R £ B RO N
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n/ {rmin") ! By B B, B, £y
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R 9290 | 1.170 | 3.950 ‘ 2.950 [ 0.38
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5.2 o4SON BREFEEBRT AN BHANSER RS, TEM{IEHNBE D s ug
FBTRENMIARIE, SRSENFNFHEEIARER. SoTHEILRIE (EXALENARHMmEE),
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=R )y b = 1.585m

i 4 81 KT EE k, = 62618N/rad
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A ECR -l i=20
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3) BABERMS M., JAMEER 0.4z HETH . FRMRABITEZE o - 6, THETETHN
{8 R/Ry (Ry=15m},

4) TR w=30.56mss B, BEAS A  AOMIE Mk BEBE BN RS A (M) MR wp. B §. REIBHE ¢ Y
W {H B NRIE e

SEARNETEEAETENI AR RESNFERAFESFHE v, ER:

BHEE u, =/ /K, HESTFRENESHEMBEFYES, YRAMNSHE ¢ FHEERITERE
M EEBE—Y.
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