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Abstract

As the most important structure of the automobile for realizing the using function, the
quality of car body has an important relationship with the user satisfaction. And the BIW
modal characteristic is one of the most important aspects of the car body qualities. BIW
modal characteristic is a reflection of the vibration performance of car body. Low steps of
modal also can be a reflection of the stiffness of the car body structure. Acquisition of the car
body modal parameters is the premise of optimization design for car body.

The subject made the BIW modal analysis as the key core of the research. The research
contents were included as follows:

(1) The basic method of BIW computational modal analysis was summarized. Base on
previous research, the induction of principles for BIW modeling methods was made,
including rationality of geometrical simplification, normative of mesh and equivalence of
connecting methods.

(2) Completed the BIW geometry modeling in CATIA V5, and the FEM modeling in
Hypermesh 8.0. The BIW modal parameters were acquired by analysis in Nastran 2005.

(3) With the basis of multi-degree of freedom system complex modal analysis and the
theory of system identification, the principle of EMA of car body was described. Then the
EMA was made by using LMS testing system.

(4) Combined with the EMA theory and the FRF acquired as basis, the estimations of
the modal parameters were made by the method of LSCF assisted by LSCE. Then three
methods are used to validate modal results: Frequency Response Function Synthesis, Modal
Assurance Criterion, Modal Participation, and the analysis were made for the results.

(5) According the comparing of the results of EMA of FEM, the modal parameters of -
the BIW were obtained, including natural frequencies and modal shapes.

(6) The description and optimization of vibration for thin panels on car body are studied
by using the method of mode shapes optimization of car roof base on acoustic radiation
theory of thin panel; and the interior noise optimization of a concrete car was made from this
breakthrough point.

According to the discussions of the six aspects above, from BIW modeling to
body-structure optimization, a complete studying thought was formed. The potential of
vibration and noise reduction from the aspect of structure optimization was emphatically
studied in the subject; it provides some kind of reference value for the dynamic performance
optimization of car-body.

Innovations involved in the subject as follows:

(1) The core factors of accuracy of BIW modeling were concluded, including rationality
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of geometry simplify method, the quality of mesh, the equivalence of connecting method;
They are regarded as the guiding principles of BIW modeling.

(2) Being different from the previous research that using the vibration frequency as the
optimizing variable, the modal shape optimizing method were introduced in the paper. And
the statistical description method of thin panel vibration was introduced.

Keywords: Body in White; Modeling; Modal Analysis; Car roof; Optimization
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A {3 W ] B XA AR AR R AR
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E=-F AESITREESSH
3.1 38

AEBETERCHERIAESWRSSHARTIHEUNAFESREERRET
FALHRRA, BREENPHEEREAESBENEGEN, BY-IMTENAES
BRI EERREER. . RIEFATAUBRATHEANR. UL, F
DEX AESEMERBXABNURNT . FETRHHEAESRETEEESAR
ZRF AT

3.2 A¥ 5 CAE R B HEEBEN

MAFGHTHEEES T, RREBYAESWHRTER, REMNAEST
BIR, REFAESKBRETIHE, #NERSSHNTE.

BRI ERRBER AT, TRAS T, BEXERuELmiR &K
R TRELGE —EMIAR. AESERRNRITHE, MRARNANEETE.
WRERLTFHESRANE, AHTNES KEGHMBERE S RHETIE, AR
ESNEBEREHER, BYAFESNENER (nRHTER) BT, mRERR
SR TANRETESRURIE, BRNERATEANISER, RUEHE,
U R 38 ST A LT R TR A R TTAR AL,

HESEMERETEI REERBEATEREZ RN R TEZ AN
Sext BRREARTABMBNMT. SAEFPHEELEH, INESHERERE
BEYMMOEH, WESH. P8 FENR. BEHRMNEREH, KERREEH
%, ANEAESNEERFEREYRGSH, WATEN, FREARMYL, KE
WRRAFSHATHIR. X TFEEMEMNEMRER T RRELARE: fxtFRE
EZ, MMERTUELREALE, B8R THEBAREN, TWHREEEHFEEHREE
REAR A ROAE L %2,

THEXEWEESHERSEN EERFHTHRT, EFUTHARANSEE. W
R RS REE S AN FRE=ATTE.

3.2.1 LEikaE

ZEXH CAD ARALAT PR RIS 2 BT, BAEH RITRTACE A M X EF AR CAD A
HAT— BRI, LK ENRATHREMTNEES HEHEEHED, B
LB TR L. XL S RIE VT F% B R T 52 28 2 e
TEREZHERN; BIAMNRESR, BRETREREFLTENZE, WH
% g ap EILN LT, BANELTE URMEHNELTIEF.

SRR NE L 2D R B A AR, N T REREHNER, EHRZOEM
TWEMER B BB ERPRASERMEAEHEN. BAR, [T, &R W




AEXBEXFRERREFLLL FlUR

%, RTEE, R, BE. XTEENT HEGR SRR ENS BN GRS
WL, NRXEE, TUBBRENBENEEH.

HEA<SImERAATRYE: ATEENERILARNE>HESNU LI
Fo

it FH f R ARASBIA M AL B 5 W E3- 1T R 7 ik, GREBIRA AR, PiikHE
RERENREET,

R<5mm

&l 3-1 EfRASEILAE
HFEIAE, BfER<s mm, JUTHERFRE; EAFEE5mm, JLITIFE
FUMRE, FRHSETTEMY, WA 3-1Fi7R.

3.2.2 MigRERH

PO 143 B B R R EIME R T R TR A R SRR, D™ A8 (R SRR 5T
BIX—IREHTAE. RIS HMEH . BREN R REH TR R E B .

NF EES XML, RGNS HERTEREIRUNBEE, REHDR
PEREER R P —BE . X TREMSRERANKE, THIARPNENTF
Kif, ELHUSABATRR: HTFEAEMROGEE, TRARMS, FERD
F—RMFTIETE R, KPR MRIER FRE A PR I — Bt

2 P A R 43 PR ep R e R AT R AL 2, IR W] LA BRAUE B MR R A T B
7. BAWAN—EHRAFBHNSR, WRAFSERKNEREREFHEISHER
3-1.

* -1 AESEENERESHSAR (BRE)

BARY BNRY BAKEW BAEH BAMS RrkE NokE  =ARR  =ZAR
i i KM AR KUMDA Bk
fa i A tupt

20mm Smm 3: 1 45° 10° >0.6 130° (45°) 100° (30°) <10%

LR R R ERBZY)E, AR RRALE, RAER B G EIER
L SE B A 4 A B B 7T B B AT R 2 :

w
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3.2.3 EERARNEH

ARFHFHRAES O EEEE RN SRER, CF L BBRER KENYE,
EREEFRNEERAERFHRFE —E RN R ORARE . EETARMUNE
BEH W ERER TR K S SRR B EEERR.

FEMNEMNAESEESROHR P, BEHT EMERA TN B ES BN FHE
BRI LA AL 5 12 . BT & P B AR 7 A AT Bk

(W HTFEAERAESAHERNFELZESR, YTEFERESKAEE 3000-6000
M. FTUARHE SIS B A E S B ARIBERAE R EZHZ W),

BEEE BT OARK A%, & KB RTRGHBHE T RS SERSRT: B
FHROBRAEMAES: NIRRT, #ERer, BHRE T, REEMER, A%t
A AFLEIT. 7E Nastran 3MF % R S48 82708 RBE2. CWELD H1 ACM2 (RBE3).

RBE2 45 5 /M) 22 8] (R % R 5 s IR B R s CWELD BLTH X AT s HE 58
SRR —HMAEF R RME Timoshenko %25 ACM2 HRAEL N XS AIMERY, BiEd REB3
BITREET BRAREERKENE MY A L. 30 P =R A SRR AT
B T MR EL SRR N b, A RREET CWELD BT SRR E N B, ACM2
K2, RBE2 B2, FIR %418, ARA KA CWELD BTkt AR THRl, MEEZ (B
BR#) B emm, —EEK (ZBREIT) HEHN 5mm.

(a) RBE2 & #: (b) CWELD % # (c)ACM2
Bl 3-2Nastran F =F s BRI B TR EE
(2) BREZHMBRE XA ERANH—ERBT R TERREN. dTARE
PR SEARERLER/D, KA RBE2 RItEEREEL.
(3) LIEEE—KARR R S AR SET RBE2 HATERKMRL, 8K
B ERaETERL.
(4) E—BRH 2 MRS ANIPEEE R T RERL.

3.3 (FEHRAEMEL

KEERAESEERSENE Y A ESHMRITEE, 7 CATA Vs PRV AES
LR, REHNESILES 113 AT EMMG, WE 3-3 Fi7R. 7E Hypermesh 8.0
FEE R, W 3-4 frr.
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3-4 BERAFRTRE

BRI A BT R 3-2:
% 32 BRERKIT®
HITRE ,
'bnkiZ =fik CWELD RBE2 L
WE/AN 170860 650 5825 302 182762

=B S EEl: 0.38%

HRTEREIRRE, HESEWTHEEBYE. FH4HEEXEKEA,
B F &R B AR E T L, XA A R AT DL 2R RA MR 3-3 il
% 3-3 REMHEN
¥ HHEE THFALL MEE R
izl 2.06e5 (MPa) 0.3 7.89¢3 (kg/m?)

N

e eSS ]



BEZEXAFMIARERMILL

BITH

EREHMNBIERE, RTHTRERE, WE—SHRERREENRE,
IREMOBR, RAENER.
3.4 AESESIHE

7E Hypermesh 8.0 fJ Nastran #iRk T R EHFESITHE LIS, FIF Nastran 2005 #1T
ATE., BERTHS A Hyperview 8.0 TR E, BEEUMESTEER, W
+I AR RAANRE R 3-4 Fir.

% 34 HHABSHHERIIR

T E S .
Mr¥ A REHIR
[Hz
1 26.30 -2V Dk ]
2 30.09 Bk
3 39.63 e RiiRE
4 43.90 LA K
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& -4 HERSSHRERIIR (EER)

% | #REH AR

5| 50.06 Ja RS
6 | 5222 TR ERELR
7| 6185 L mkagii]

8 | 66.17 TERERIRS)

A, BikdE. &

9 | 69.54
&R
TSR IE
10 | 7278
iRz

SHEATHEERBITAIE T, F—REH 26.3Hz, AMAT MBS, HEAE
REFEE SRS HRGRE 200z L b, B—WEEIEFE— BN, FERITH
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AR 517 H G RFATH 7.
3.5 KENGE

AEYEFIT T AEHRBRNRXBEARRE, A=ATEREEESTRE
AR AT 2RI

%—, AEMTIUEREIL,

£, TREHERTMER S RE:

$=, BNAEMEERTAN BES & THFEITERE.

A3t LR = SRR RS A THTT k. LRRMERLEE
5 AR

B TAESHRTHEEE, F#TTESHE, THERFRERERESH
RERFRITEL.
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ENE BESTNESON

4.1 3|8

LREEMTERNEHESSENEEER. ©RUREHRAER N~
RER, BRE1EH, EELHINER, RELHSLTRELRO—T1%H.

GAAEGXBERNEN, BERABRANEELLLRESHTHEXER, &
EEHNNEES EHMRERS. TRSFY, AESESRE BRI KR
UM EESEASBREENTE. BERRBIERIESSERUESMTERUR
—ERBRAW RN, FULAERN AESEARRFERTRIREGANE
#,
4.2. EARKEE

FIFRR T BRREWESSHE—HEENHATR. RIESSERT U
GHMRA TS BTRN, WEWRRHREHTIERS, BSEHMSEMRL;
B2 RIRAT LMENE R TR K 550,

SREESMTR T REFHAN TN . REFARERFERANBMANE L, KK
RAEMRFHENERE. REFHRR—BIRENHE 4-1 FR:

x[g[:ii::y@ O

—
wam | yeH ~E
He (=

1

4-1 REHHREER
AABIAESRARRS, BABREHIN—RER. RERRAES, xRE

BES, yO)REEES R x FER TR O LIFRETE y(60)BR
Xt EE SR —RHR, HFER 0 KR y(1,0) Hy() Z R EF A, HLL

BARERS: PHAENRE AESESSEORAN—RIREN; S5 6 B AR MM
RIS S HORA T,

sER BARESL 0 AOtRAL, BUETLLAS H(O) RRE HAEARMTAMREE S fRasiE

W
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B R
4.3 BESESHN

4.3.1 KBAHE

AESHESRRMEATREERWE 4-2 Fin, FrEEaas:

a) JLEH 240V FEAES RIHIK

b) 55 RERE—LMS KE A4

b) MR {tk——LMS testlab.8B/Structure Acquisition/Spectral Test

) BiRBR—AIS.: J1ZK20; BAEIRA: 200N;

d) BiRBUEBAR—EIT: YES872; B ATHE 210VA

e) NERB—RBEIREER: 11241mV/kN+15%;EF2: 0.4448kN
f) ZHMEEARR—RBEIREEHE: 100mv/g+10%; Ei%: £508
g)E 1E A L i

HEH
, =M
HEEE BB
RS J—ﬁ HEHL

, M 42 BARRHE

RO FETRUNAESTAT R, B EEEEETE. WA Skl
£, WEGEFE. ESXE/NN M.
(1) BESMHIAFN

Bt b, AESESRRADRN N B BRE. (BLFRP A BXRHRE,
Fil—REAESESIRP, EXATRMBRRASEIENOTK. BIMEFR
% (58%ES) AnRIFPREFNAESE —ESEEHRER 10%A T hif.
XARGN EB R LR K B IR RS M B .

ARRRRARNEAN SABRGIATR, TARRASHEHNEREL
X ER, XE5EEESHERTIRMEELE, W 43 iR
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A

(a) W&MA (b) RBMmA
4-3 BESERRHR ’
- (2) BuUsh B B BRI IR U
BT REBRBEHBRAELHHAR LR S TAESRENARS
W, —BRRE.
SR B e B RIE R R TR RSB
a) ¥ A HENERERESRRESHARNAES L, FEHGERB NS
SRETSRE, BREMESAE RS UERED TRY
b) W AMEENREEF AESESTR, SR TERESRETREL
i, ZESTEERNE, WRENESRFREERRENES, TS
MARBREREZL .

0 ERE— MER, KIE—RE RN B BRI EAIS TR, R
RPN R D RBR ST RAHIA: S FEZRER, WHAR=FERRTIHTH
ZREASE, BRBRSNEE.

ZWRK S, RATSEE, SRS H 152 SHHALE. 15HRFERE
Bty BEE CERARRR), 2 SHAERART2 ERARR) #ITRR. B
A EESE BN AR BRI A, W 4-4 PR,

(a) EFAIRRY TR (b) EHAITR-ZTTH
B 4-4 B RiREBEOESE

T ——— s e e e S S e e




AAXBERFRETARE LR ‘ F23R

(3) Biafs 5 &S
WREEEEMER, mARENES, MHENES, AMENES, ARRERE
2, RRMHES, BRIRARBS, HEESFE.
BARKT, HEMYL (Burst Radom) ESREFERARMMES, CELETHK
E B B T4 T R
a) it FREBIHMBAE S
b) B ERAIAT ESFR 16, RE T HRRERE;
o) FEESERLBHMBMESE, WHEREH.
(4) MREMETR
EEES LB AL RN A% S 4T BB, R RERAE R,
PR ERWT RN
a) WA NAE R EESMERRGH, AT REENBEESRANRE, #
EYRIERANTRLEHMB, R ENZEAMFNAHE, BRERRESS
REHOAETR. ZERWRENAES G EREE 2N T #.
b) MEE AXEMRBEESWITHESS, TELMIAAHE, DRHER
WS BRRT R EEESRRAAE.

B 4-5 AESEWERIER (RAEE)

KRR, EXAESNAHRERGTFRITEE UESHAESESE
RIZE. ZEAEE 379 MIA (BERANERA), W 45 Fin. S MIRFA X
Y. Z EAHE, B—AMOFANS AR MR, ZIEEENRTE
A AT, EIARAR AL ARSI T 1) 5 2 A bR 2R S A SR R AR RN A Y s B 7 16D
WK 4-5 FiR.

TSR AR, BT AR R BOERE R 2 51, 51 379 X 3=1137 MR
#, 3t 2274 NMHERE

(5) fFERE
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X B A4S ST SR, ARYE Shannon KAF €, REESIENHE: f, 22/, »

fon DREAFOBATRME. MTAESEH, WTEES, XEHRBRE 200Hz U

—Fy Efu fmax=200Hz’ muHXﬁ=400HZo

TR ST 20 KRB, RE 20 KINEERES, RPWEREHARRY,
AR A ARSI . REMNKENMERFESHTEXBHEEHZHR (DFT).
fESRESE P, F—MEMEERSSBENESHOHTRERFE 08 DLV,
MBEATFREET 0.8, MNERBFRNERE. TRAENAEERER, HREBT
it J SRR BT i B A

4 6 REBEYEE
4.3.2 EASKGIT

SRR NG, BT RRELLER EX AESRESHRTET (R
DR |

BASHORRIEAFIE R FIRI4/8 200050 & 5 %8 LA 2 i im
. BEMRETEREERELH, S5ERNSEREREESSY (BHR
Z, WK, HASTET, BH0 LRGN A NESHEETEN (6 2-13 X
RD. SATMVEELEETRENE, FRARLESEIUEEEHFm RS L
U R B R E A — ERE AR (XMRETEEEERENESSHMATTREN%
REE), BEBE - KERBIANESSEAY, FANRERSSHEHE. XL
BMASHETRERENYEES, ERBERAMNLFELRE, URELELHN
S RAE A2 P 0 AR BB o

Tt R BEBIMESHHETR BEEMESRIE, ANZRANSEEER
- B,
BATAMRS G AN, BOZRERERNTE, KEEEEPRHITERL

e e S e S S e — ]
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Z hEER
18 (2-30) PR EER [H (o)) FRE—FI H(k, jo),,: KREWARS,

H(k, jo) RESE K MU E—HRANAREY, E5sHnENE N _REHE
Hia & H":
0 =[@,,... 03615 Gx sREAD, . Re 4N Im 40, . Tm 4 ™Y (4-1)

RHRe 4", ImA4" Ak ANWAE c MEFEELHSEHR.
BASRNEO B/ Rl q MR ESERN R 5K H(k, jo) SKEHR

ASHAE 0 BRI RS H(k, jo,0) Z B #EHEHRKFTRAR/MEN RGE
ASHHHREN, BIRRETEA:

MinJ(8) = MinY {e(k,0,:0))" (€' (k0,:0)) (4-2)

KH ek, 0,;0) A k MIREREHN o, B HIEEE:

e(k,0,;0)= H(k, jo,)~H(k, jo,,0) (4-3)

hRRES R RIERRE, 1 (42) ARG (42) HXHHRE
EHMEARARTIAR, RE IS T,

EAT, b7 MR R/ R SSIR(SCE AR D TRAURIE(LSFD), BLR
N TREHAILSCF). Jth LSCE FERITHAGI AT, JEFTR RS T HE

FESAA A T 2 B RS AR

(1) RS — R A T AT KRR,

(2) WRELEHHMEENLN, FAEFRE, RUEEHREN, ST

WZE— R LA AR,

(3) FEHATIHAMTRRIF R, LB R BT .

(4) KBRS (£>3%) WESSHRIET, FAEET.

BRI R AR/~ T HURTE (LSCP) BATIRR, 5L = F S (LSCE)
ENB%,

BN RIS (1SCH) R SITO,

X F MRS

[H@)]=X@)[F@)]" (a4)
ERA DN RS Y




A RIBXFREHREFAIEN £ 265

F(o)> Q@) (@5)

r=0

X(a))=ﬁ Q, ()8, (4-6)

r=0

b O (@) =e ™ HETRERT, r VEENK. REGHEHES B BERS,
l
6=[B,..2Y (4-7)
KA B, =[B,0 Bt Byl + (Vo=12,...01)
R8O AR, |
HFG— R 0, Ho(o) HEHRENARNEL. T HEFBERER
RS R T A E S (0, BT S EOTR:
£.5(@,,6) = ¥, (0 (H,(@,,0)~ H,(@,)} (48)

¥ (4-5) (4-6) (47) HA (4-8), P F ' (w,.a)
BN_FRERBH:

sols(wkie)=(AoBo){ﬂi,} (4-9)
Hep
W, (@0 X(Q,(@,))--Q, ()
° ‘[w,,(wﬁ, XQ,(@y,)-2, @, )} (410
.
| @@ @).2,@)® H:(w,) (1)
_Wo(wN, X2, (wN/ ))"Qp(w)vl/)® H, (wN, )
EFRGRERD, #HX (49) HEA
y50)= i(so”(e))”(so”(e)) =0" Re(J"1)0 (4-12)
EXWMTF=A8
R, =Re(4,"4))
S, =Re(4,"B)) (4-13)
T, =Re(BB,)




BRERBEXFMEIAREFMLX F2UIW
HB/PZRERE N, X (4-12) T3, Mo KEIFHBAWTRAT:

LS
aiap—@z AR,B,+S,A) (Vo=1,2,..1) (4-14)

TR

1 .
[22 (T, —SOTRO"SO)]A =MA=0 (4-15)

o=]

WREA K ERE
A,=1, (4-16)

BIRGMR S A MEASTET L GEAESABERE. BlREERBER

Mt
A=[ M7C M K} (4-17)
1 0

REBAMFIERE, TEAIESREAE ).
NSRRI, BARIGARBIRES, RABEHEE, KAl %

AESSHETUREHERSERHNNATE.

1 AR RS ST IR, $RA-SESRH TR, wHmEHA,

EsErRY, REARFRER, BAE. ENEAAANBEI T EERN RS

HoRR S AT G SEXHZIRIRRE, W 4-7 Fia b & T LSCF BRI RAIEEHE.
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sa2e3f—
| OF — SURF &
2] (OB----- SESEREN e
< o d TO U W § & s
%0 “ (g .
~ +f o ) f§ § so s W
~ Y iemee T diwims e " i g
e s so fes4  so ®f v
b o e T w4 so#f v
mho oo o fEE . § # 4
Wt oo v o fmdE  Bos o
o [oo . - DUV B 2O &
2 bo v 0! 0 %L 51 ¥ 3
R AP, SUNUT
B ofeo Vo SN Y
B Lo b v ¥ o f
(S L )5
o0 ;Y
§ Ry A
" Fo
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Lot
7559,5{‘ .

H%/Hz
B 4-8 £TF LSCE MBS SHIRRIZTHE

papsFilin)is 23

(1) BEELETRHFER ov f. va dv s REEEXNRER LI HREHIRR.
FFHA S 5IRBNAMB R RE -1, SER—KEM—AMAmREIMA S E0R 5
FrUARITF R RN, BERSH (HAREESENIE B, RREXRE
B MRREI A, FRUAFRE o BEE W R EUE RERUEIE K, fBRE B R B AR D
L o MBESEUN f. ve dy so BFTEAWREES SRAN, HERTBRENR
R REE.

(2) }FRFS 0. £ vy dy s ERIIEBWE 41 FiR, o ARFLHEFHE,
o ARAKHFEE, L ARARKHBESTET, %, d%. v%a3ahEES ERRE

HBHEE.
£ 41 %", . W “d, s"HLIEE

o, -0, <f% ? &
_—’ lol
l% |
0,; =0 [<d% I[L],; = (L), <V

s &5 —_— g
@ 7EEl —_— W
= & — o’
s 2 — ¢

(3) RAEME R LU BREmM RSN g AmR ek, REREH
REH, BANFREEE, SEORFEED (ISCF, LSCE) A BAIX £ 2k 1 Ak i




X BAFMEAREFIILX F29M

KSR, BiXiBh T RAREENRARAMGTHRBES T ANSE.

(4) FIARARSTEASHRRN, —&ih s MIBRSHRE ETRERS
B, ATHIEESER, TELREMERY, THE—PHESHNET S
HEARIER BoRALE.

(S) BitXTH LSCF & LSCE AR AT IR A E, T LUE HaTE E A EM it
THRAMERE, LSCE FEaAER &I, WEEFETRESMEERE, 8 LSCE1E
AR—FRA %, TEATUMEA—FRAS%.

7E 0-200Hz IR R4k ST IE R, BEAESVIPESMGIIR 4-2 FiR:

F 42 BESH(IT
W4k FE/Mz  FHEE/%

Mode 1: 26.20 0.50
Mode 2: 28.76 0.39
Mode 3: 43.18 0.56
Mode 4: 52.04 0.25
Mode 5: 58.21 0.40
Mode 6: 66.17 0.52
Mode 7: 88.48 0.21
Mode 8: 90.58 0.47
Mode 9: 93.86 0.34
Mode 10: 101.76 0.34
Mode 11: 160.4 0.40
Mode 12: 169.2 0.06
Mode 13: 186.72 0.13

S0 13 BT, B r VAR R B BOERE (4 FARSIRE A E S H

KHXRR (223) RANESREAR[y,]. ESRYARBETEHUR—HEE

HEhn, KPS RIELLEIER, TShrdriEgs o b LR R e .
METHEARNRE, RTUSRSHESREZIE. BAESEMERREE
FAERST TR 4-3.
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4. 4 ESIE

BT AESGHASENMSMHE, FTRAARERTRENEHEYERS,
EESSHEIIES, BTANZRAKORRE, FRMHABENERTRSE R
£, BARIEN B ER—ZRINFEASFNERIECH B A SRR
K, BWOZFRE.

EARIEHEEETESONERTR, FHAMRKLES (FRF Synthesis). HE&
BEHED (MAC). BEST (MP), BAFRE. BWEMAMENEETE, BEIIAAR
FIMEA R RESEKIE, DiEEIEXSEHA K.

L TEABR =R R R ESS AT I A — P R

4.4.1 FHIMERES

KRR THEESHE, RTET AN (229 HEEREN S B i EHE—#UH B i
BRI R A LR R B E M BB R LR S (FRF Synthesis). IXTTLA$R
BT MR SRR TR,

TEHAT IR R R AR, B RHREL X ONAEEENESSHTE
BRI, XELMAREEZ MLAFE—ENER, BRXHERKNENEEHW
FHH LR (UR) MTRAT (R) ¥,

SThHEMES, WEEHE WA TITERSHHEHE (EREREST
BHATRABEE). FUEHmRHEAR (2-30) &H

\ \
I |-
\

A
\
[LR ]No xNi
602

[H Uw)]N,xN, = [V]N,xM' o

]_IZN,,XZN_ [L]ZN.xN,

HUR]y, i — (4-18)

K N, WRERB A REER: N ARG E B, N AR BEEEG (UR)
h ERATERE, BRBATRESH U LRI EAERRMEW; (RN TRAKRAER,
T R T S B DL F MR AR R . i 4-9 4 30 SHIlEX TN 2 SEU
B (-2) WA TR S %S R R B R CGE R BRI T ERID.

— AR B RO i A 1 B M R A R A N S SRS R BB BRI, RAE
EAMLARBER, MR ZESHMSE T ERETEL. BTFRarERELRR,
A, ZEAR SAL SR TN BR 00R (5 A0 ST 450 R B EL R — B




w33 ;W

Log

0 R SR SR A (/W)

V] \'\I

| : T 2265 15}e. Yt ) )
000 K%/ 20000

4-9 RRSNER SR SRR b
4.4.2 BESEEEN

BAFEWN (Modal Assurance Criterion) f&iF% MAC, BERRF/MMES R ERIK
FFtE, Hg o,

' TN
MAC . = : ! ~ ( )
et v o) +19

ELFFEAT, EAPREL:
(1) Ry}, M {y), RAMRASERA 7 A — B AT, Bk, MAC

ENEE 1, BAR/MES R ERE— TR EEIE 7R UAHEHERE; S {y}, M {y],
EXARERAETE, T MAC HAMXNEIK, BRAMERERAFERBHENE
(2) M {y} M {y), EARHARG G ERENESRE, U MACZIREH
M T R, fTUHBREENBRIEYEESRESE.
A ZRAESGEDIRE, BAMET2XALSESBDZRERHE
(LSCE) ML S £ S8/ M _REHBE (LSCF), HHKBESENRNES, ¥ MAC
B3 T% 44 FHETERTR).



AEXBRFMEAREFMIEX F34R

F 4-4 BRESSEETAENMC ER EESEERT

MAC 1B | 28 | 3 | 4B [ SEY [ 6BY | 7R | 8F | 9B | 108 | 1B | 12F | 13F

26.21 28.76 | 42.96 | 52.00 | 58.17 | 66.19 | 88.50 | 90.59 | 93.90 | 101.75 | 130.42 | 169.55 | 186.95

HZ HZ HZ HZ HZ HZ HZ HZ HZ HZ HZ HZ HZ

1P | 26.2042 97.43 1148 | 719 | 212 | 010 | 041 | 034 | 001 | 032 0.10 0.08 0.27 1.80

2fr | 28.76HZ 10.63 9002 | 176 | 1.25 | 036 | 141 | 130 | 025 | 0.1 0.66 0.75 153 4.35

3f | 43.18H2 7.87 219 | 9615 | 480 | 0.04 | 059 { 033 | 076 | 3.59 1.57 0.04 0.09 0.55

4f | 5204HZ 1.97 065 | 565 | 9745 | 096 { 040 | 025 | 0.64 | 030 0.08 0.26 0.10 0.80

SHr | s8.21HZ 0.21 032 | 035 | 1.72 [ 99.10 | 027 | 020 | 0.03 | 0.03 0.09 0.01 0.03 0.40

6/ | 66.17HZ 0.36 119 | 034 | 014 | 041 | 97.09 | 054 | 0.08 | 008 0.08 011 0.28 0.21

7Hr | 884841z 0.29 080 | 020 | 019 | 013 | 036 | 9758 | 0.64 | 1.86 0.20 0.46 0.03 0.43

8B | 90.58HZ 0.04 026 | 068 | 045 | 001 { 013 | 082 | 97.70 | 1.09 0.18 0.35 0.15 1.07

9 | 93.86HZ 0.20 006 | 293 | 014 | 001 | 003 | 162 | 077 | 98.84 | 134 0.23 0.04 0.22

10

101.76 HZ 0.14 072 | 1.50 | 011 | 009 | 008 | 0.09 | 012 | 0.8% | 99.51 0.04 0.36 0.06
B
11

160.4 HZ 0.33 001 | 008 | 035 | 004 | 014 | 028 | 028 | 019 0.03 90.27 811 0.28
Br
12

169.2 HZ 173 257 | 054 | 003 | 004 | 058 | 076 | 037 | 0.14 0.47 1250 | 92.26 0.02
B
13

186,72 HZ 0.72 367 | 018 | 035 | 022 | 012 | 034 | 1.05 | 010 0.05 0.58 0.18 94.31
Br

JHR 4-4 T A

(1) F MAC R, *E—FBAKNFFETE MAC ETE 90%LL £, FEATTE
IWAIZM SN RENDERS.

M 4-4 FEILLE H, A—MREKN MACERK, JLFHETE 90% £ ARFB
A K MAC BN, REEET 0.

(2) —BmE", FHEAR MAC EET 35%, MRMEHERK, NiEHY
HEEARARRZERSE, NTTEMRLMNES; WRANESHEEE, BEMT
REXFENEASRT N A—ES, T TIREEOHDBERSTEET RS,
XEHRZE XA T HREDR.

MEiZF, B182 K5 117 12 MESHERN MACEIRK, 7 10%E4h. #RiE
R (4-19), BB 1M 2 RE 11 F 2 SN EHXERERR, IEREREFR
WUEEXR, FRESRETRERSE MM, REXHMESHAIM
W, REHBTHAHAENERNE, THUNRFRERAENS, TAETHANCE
BIFEIMALKEESNE. FLE, B 1 IEREFTHRE, £ 2 A BGHE




BEAXBAFHIHREF UL E3I5H

#A: £ UHAE 12 MEATSESERNABESERES, THHREHE —E AN
.

4.4.3 RS

BB (MP) Z4MTHE A BEFTMEN— TR, B %S 5T LRNE &
AR ARG AR, HE XA,

MP,, = NZUII Ao, | (4-20)
KPP BHE XK
N BB HEER
v, Hi B R
v A
Ay s o NI, BIMRA, B MESHEA.

MP,, FoRES | A BHERMBTIIES r BrESm N RE S BB TS

Mt E. BB MP EAT DB R B S R 484N B s B R A .
KRBT 1 S8 EaHE (V) M2 58EEE (2) HEMEARN MP EF TR
4-5;

& 4-5 BESHM (W) &

BEAME E/ Mz 1 S8Ry 2 S AT
Mode 1: 26.20 26.1 100.0
Mode 2: 28.76 479 100.0
Mode 3: 43.18 19.2 100.0
Mode 4: 52.04 41 100.0
Mode 5: 58.21 3.9 1000
Mode 6: 66.17 100.0 74.8
Mode 7: 88.48 100.0 221
Mode 8: 90.58 88.2 100.0
Mode 9: 93.86 100.0 35.8
Mode 10: 101.76 100.0 29.7
Mode 11: 160.4 100.0 20.0
Mode 12: 169.2 100.0 38.7
Mode 13: 186.72 100.0 28.3
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EERBXFMIAREF ML #3671

RASTUERRN R ESMETTEE, BRRBERHRRE, BRAR—A 86
H B EHZ RSB E T

ST& 4-5 I T

(1) & 45 F 1 SEFHSXE s MESKHESSTER 3.9, RRFHIRME,
BE 1 BERATRATE 6 MESRAEY AL, REMARnERETREEER
ORAE. FHL b, B e WEARANAESRRE MRS, KEHEESS 1 S8
HHERFREE, B, EXXEMESERRBEERREAD.

(2) 2 SERAXTILN (B 1. 2. 3. 4. SBY) BEEINEHMBERK, T
XIMEARRAEAES, U8 2 SERSERRESRR T X8R A F 5 845 E
ARIBEOBE; 1 SEHAEEETH (Fe6. 7. 9. 10, 11, 12, 13) KHE
HMERETHE, XEREEZHNRANESEHRIBEEZRNNES, URE
AR Y HRREBHAMBEAES, XERRZE 1 SBRERENMLE ST AR
.

% 4-5 Wil TE S B E R ENESRREREEEANEZW.

4.5 HEESIMERMELBESAMERIT T

MUBE=FERTHEERTEREESER, LB B E 4-6.
& 46 HERSSRERRER ML

WHESEM  LRESIE/M PREEE (%) Rk

26.30 26.20 0.38 gty kLY
30.09 2876 4.62 L ghsiikzg
39.63 — — Ja R R R
43.90 | 43.18, 1.67 HEEEE
50.06 — — JE B R RS
52.22 52.04 0.35 TR ERERT
61.85 58.21 6.25 LIEES

MWTEHEERPRE, BEHAR, TEESHEEAFE, BFKENRHTE
A MAKESRR S FHESNAETRERORA, RNOEBESRD.
4 6 KENE

AEY LR T LRGP BRI LRSI EARE. R AESERA
RHE, BEAESIANR, BiEaENER, BESNEE WEAETR,
EEREFR. HRTRERKBMET BR.

SREEMAEZHEENAR: SMRHIR. BES ST URRERIE,
FE——H#ITT R

(1) H5m3 R BUR SR 7E € IR AR IR 7 AR L 5ERG




BEXBAFMEIMREFMRLXL HITH

(2) BASBRHHRLRESITHROAR, REET R/ ZFEHLIEHL
BAN—REREE, URAENFER, HESSEBRTET. HURRTERR, W
4 EL A

(3) BARIFRHMIASHIEHTRENEETR, ARETHNRHZE. &
FEBHENLLRESST-MESREFRYAEFESS R ARET TP
H4T, HEAERRAEF R B FENYERE L AR S REHER.

BjG, MHTLRESERVHHESER, SRRY, 7 5 MLRERSHR
SRV RIFHRNXR. B, BETRAESESHTILRE,



BEXBRFMEMREF LN %387

ERE BESEHNILHR
5.1 318

AEHSABERRESERERGUERTHA, EARNESERSARIE
WA T ERRA TS, FHXH AT, AREMPR IR BT T H6t.

5.2 iRt =

ABBHRAERNTRERNEREL. NHFPHENRFERET, 3t
ZE NVH A% HEBREFT, SaUTVNFE: (1), KU S AsRE R 2Ry
MAEERK: 2. REHNEFEREET, ERNEHERK (FEXA, TiRXH), X
B7E 200 ER PRI AR, AN T 240 R, 200 ERER/ERLGS, £YR
B, MEMLRETATZAENEHR, F “DIRRKE” 2H: RMEEE
3000r/min BHER, ZERBREAELATEE (EEXEA); 3) FHEMHEm (&R,
REWBHES); (4). Hit. ZRHEEZE S, ERAZEHRTURR.

FEFAHRNENGSERE, FEULE-ANAREIRAAINL; EXDVEANE
EHFENRRT, UEHRAERIATFRYEE NVH HEE.

REEARBRBRE-NMEXRNAE, BWEANTRZEN. TEARBIEZA
HbE. ERAREHRRBEAERVZINIER TSR ERT & FHEZEEEREATY
FERES, FRESSMHRETEHRNELRBERESRERS, Hinfs
ERESN RS, FRRENREERLZIRNEZRENEAT, BAERNREE
%, WTITERERBRER, R s \RAEIET & AR ATEREXMERIFEAS
REHE, WHNESEEREZEUSENEN, NEUSERT L0 6E;
RARATE P P2 AT B AT T L BRI AR

SZERBETT S, 207200Hz KRR £ — MEB EM MBI, Bh 200Hz
DTHZERESEWRDFIRNERNEHEHTEFRAB. EZMRNA, FRANRE
BEREEERAR. MTRAZXHEATHEEENEGE, ESERNEISDNSATS
VEERREANBEERR. RARBAESEHUNTE, IHER. EHRBRA
GHBEZEAES L, PENRDEEERIESNTHRENEES, BUEEAK
FRFENEENEE., NTZEXAMESINT RSN, NERSTAERE, F&E
% 3000r/min BHER, XTRHI—B B E KA 100H2 MR, %7E 20~200Hz X~
ZHEN; FTUNRLZEEHORUHARARLEFEERE L.

5.3 kBB R AR

REBENREFENE, HENRKRENRBERERD =T
(1) BRREEVGRRE, TEAFEKMIRENREES,
() BHgERRERRE, SRRENRRANTE;




ARARBERFMLAREFAURL %397

(3) WM, ERRAEHHARDIRA, RAZES . [FHERESHLTRS
.
MEAHTRM R R, 7 ERKEREMCENRS, EA—
EUFSSUERLHRA KRR

KREE AT AT, BEHERDEERE, RO EARSEN,
B ST PR 75T TR

NI, REFE, S EROMEF LRI BRRENER, Kl
BEMERACIANER. SHERK, TARESSHNBRL, FHEIEE
TERE, MEBE PESHBEME, BSBOURIRGA, Bk, EES%H
ik, ORI ik, MLER SR, BRRIEHA% SRR ™

WX, FE. R, T, RSN, TR ERER D
i, M2 HERRAKMIHEERGE, FHTIL MRS RS AR
e, HOTEAEHRA R T AN~ R, RTREXEN— AL,
KA TUIR S AR KA RO RIRY, TR ] B A B A R
K~

AT AR B B 5 SR BRI S, I TSRS P 1
G, BRI, TEEE TR R , SRR AR H A MRS
(B R ORI R, MEZ T, ETUE I msa s % a8
REMHES. REHALENRBIIR, T SEERIAE DR %
SRS RS, TREARAEHEEREE LY BTG R
EEAFFEEEHEERNEY.

7 ,/Eg@:w";i‘ ;

A 5-1 fihRERBMTHMELR

B A in AR A 2 MBI TR A A F B, Tidnags R A TRAMLA:

(1) BEXHHEM TAHE AT NG, SCETE W RIRIE 2 A e 20,
AT SR o R B EAIREL, DI TR (AR B3R o

(2) ANEERRTN S S SCR T EE, 52 Hhif i n i g &0 X & msz
WA m 7 BRI TERI R g, WAME, BOsEERBARK,

gk, ERAGEEERRM AR IRKBRAR. (FEFE, X% R
B RENFEZHATESNT, HENEARESFERABRNSHSY, #hkEe
Mo ikit. R HHE, TilE RS SRR ERAET ORI R E RS
Mtk ER1R, MTOHESLAR G B T .




AR LZEAEHMIAREFOIRL 401

B—FHH, MREEENEERGEHHRDREMUFR, REEEOLEHR)
BHETE, WAMEABSROBREH RS, NRREREENEEREKCTEIRE
. XRETLUBIFHAEHEABEEENRE. XREBIEIRRFR, RATHHR)MR
W B SR B 77 R TR AR B HE AT TR, FEX TR AR T v, X4
RAMHFAE —EEERN.

TEETRRMEE EF BN TS B R3h R RS0 S L
— SRR

5.4 TG MIRANFFIERF L

H TR E, KT RIE GG B X R
P32 AT T A A 1

2 2 .
o, =7z2(-'-”7+%) f% (5-1)
a p

Hda, b Rt FAHEROKE. BENEE;
m, n=12,.. B TRE T R EE—BH A E R,

EW

H+ D, =12(1—u2)

; EAPPRIBERER: uohiaRAtL; p ARTRIERE.

SR AN o, P TERAR T BER — R R AE:

P, (r,0,p)=-u kpce-jh Ids I:(_l)me-ja—1}[(_1)"6-”—1} (5-2)

2r mnont| (@ /ma)’-1|| (B/nn) -1
AHF a=kasinfcosy;
B =kbsinfOcosg ;
KAERBE: k=0, /c.
WEARTUEH, EEFHFEA(.0,0) MAERNRATHRAE (m, n) B
AT IR, RERNRER [ds RAEEH k. SHARHESE 5

EWWE, 5% f REHXAR. ATHREBENFE, EMTRIAETEEA
(90-110Hz), ZBEIL W,

—fLENAY, ATHOSEETNA, $EFEHAE, AAXH0EHER
EREEMEERNXESY, S X

I =1,-As, (5-3)




BAERBRXEMEIAREF MR 4R

4, RERE | METT As, POHTE R EEEE.
R TZBIME N 980, W

L(f)=4,(f)-As, (5-4)
SMEEHNANET B

Im,(f)=2[ﬁ,(f)A5,] (5-5)

SRR AR | B F R EDR R — TG A «
BB TR, S RAES, RO TN R 2hs T R
B AT —E, TN S, WAREY

Im(f)=S~Zﬁ,(f)=s-U(f) (5-6)
Hep

U= (57)

U(f) BHi%R f FEELERREREZRN, B, BR—MRARHEXH SR
KHXMRE WRLAEH fe (), f,) BITHERN TR, XNEMIRIHUS)
KAEBR AR TAN SN, B

ﬁ:U(f)

ﬁ(f.,fz)=fi'7v—— (5-8)

a(f,, f,) RUMSRIES B EMN RS (R 5-2) AER, MTMEHE f<(f.£) A
AN THHE T EEN O RSPROLIIME.

B 5-2 TdR%4 CAD 8 (FFAREXE)




AEXEXERTAREFAIEX BN

TEAMAZETFRBU) Ru(f, f,) BRI Fh T T 0585 B BOR AT

th, AERFME QBB L. FREEMBRHR L. A REEE KRG
He UL K % AR nE A i f X b . Gevt ARV Qi 5-3.

B 5-3 U)EZITER (FREBILRXE)
5.5 AL EMEE B LS

5.5.1 h3REH 7 S X MRk 2D 45 RIS

AR A B B A A SR R AR A R RS IR ER R E L B . 1 5-4 B, Inag
FABEERE YL A EMARA WA EE 8. CAUEHRE.

B 5-4 ERESKRETER
i FTRMI7E 90-110Hz TGN SRS, HNHRA ZHRE, EFE 5-5 =Fhi

BmiEgif RN, HPRERANRE MR,

(a) AR—

(b) FRZ (BHF) (c) HE=
5-5 =ML BAINGEAGRT LLE

Sext R A =R ISR 4 R0 E S 2 A #T 90-110Hz TR KRS it




FEERBAFMEAREFMILX FBRN

HHMEAREIESREES T& 5-1.
* 51 ZHARBSHAGRLL
=R RIREN
HER= HE=

1B

B [Hz

%20

W [Hz

H3H

SN [Hz

Eahr

$F [Hz

#E5H

$RZE [Hz

FHeh

P Hz 96.69 96.48 96.35




AREZBXFRLMREFLIL F4R
# 51 ZHARESHASRMIE (ER-)

=R RIREN L

VESE HEZ

ETH —

I [Hz 98.11 97.31

F 8k

B [Hz

Fok

S Mz

%10 B

B [Hz

%11 Fr

I

% 12B

% [Hz 101.49 101.39 101.34




FREXBEAFMEMREFMRL F45H
% 5-1 SHHRESHAERME (ERD)
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* 51 ZHARESHASRME (BRD)

=M RIRBIT

AR

=19
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%200
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2 H

$REE [Hz

220

PR [Hz

% 230
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524 B
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108.03 108.02




FAEREXFMEMREFMUR F4T T
% 51 ZHARESHRARM L (ERM)

=R RRE
HR= HER=

250

W [Hz 109.45 108.95 109.12

%26 M —_—

109.97

B [Hz

B=Fr R EARIEAMERWE 5-6 Bt RE M.
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u

HIRE /e
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85
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fh¥
B 5-6 9 3IFA =M EMBHEESIMEM L
WEAHE % RRE, 75 90~110Hz XAMERN, £9 T 2N THIRSIB A K

.
gitigg, SHAEHERNRE, bHEERERRE, X2H TSR

BRI 5 A AR BT
TEHE L. HE2AFEILFAWEHESS, w3, 4, 13, 16, 18, 19, 21,

22, 24, 50y, FE=WERITFHOTIMHRE,
AR L FR2HIHE 3 LHMMEMESRE S, W 2. 8. 11, 15, 17,

]



AR BXFMEHREFMRL F 48T

16. 20 Y, TRWNS S8B0IEK. X ETMINGRE 7 REHR, NAEXERE
- REFRROAF .

M5BT 4 R 7T LA H LT 4538

(1) MEEREFATLE H, ﬁWWE%UEMI%ﬁ%Aﬁiﬁmﬁ*ﬁim%
WA R, AT, TRAR 0GR ot AR IR S A R 5 £ B R I X R B R 5
o TR AR st (0 0040 B R X TRMR 9 R R AT AL

R T AR, REDFEFARTESTHE, WNEHNBARREL
Ei, XMBeITH AR, THIEN AESGEH LM —F4H, E5RMEH
HAAR, HEZW, XRAURENEES. FUXERENEFESHESETTE
A Bt AR AT 24, B ki TR R

(2) BB BERR, ERTREGRIES T RRES A RRA, HEHE
KA RMANAREEATRE: HERERHnESaRTAERNSGRER, &7
FERIE —BATDUESINEIE B SRR NES . T B TR AMLE AR
RATIIAMGRAR, BEHBEMRGR IR R AT REHR T HHE FRE,

(3) BTFMBHLERFEFBHRENHE, FUFERENTRETRERES
(TR AL P SR SR A5 23

(4) EELFIRF, BTFEIERS, KEERSL), WREESERNTL
FEGHA, TOR—EMEA G REMAL: 7 LIS TR TUH L bR RO BUR A 52 I i
HE.

BT ARG BIRGFES EARRKES, HnTXLHER: A THETROR
LT BN, BRAAREHEXR UG ML, L1 SHT R MU

RAVESBIEREESHE, AESHFAERITFR UEREREEES
b3 B B N S8R, R FIZESHE f e [90Hz, 110Hz] TE B PR B MR 5 i DK

EY 0.5Hz , 90~110Hz G, 3t 41 AN, 7E Nastran 2005 Fi#HTHHE, BEI&HEIT
B (Emd AP ) ARSEEEE. AROEEE METHTEEELHE,
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R E =L e R D
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BEEXBAFMEAREFMRY 50T

BT 6 100 NE TGS, BIR 5-7 ., N=100, BEXT ELZHR “.f06” Y
75 B {4 Excel 2007 #4TALHE, @éﬂ_ﬂﬁiﬂﬂﬁ R U(fERE, W 5-10.
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> U
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HE2 (B%E): #,[90Hz, 110Hz]—f =%0.4/=03 =252.84 (m/s); -

N B (I
Us(f)
FHE 3. 73[90Hz,110Hz]=—f’iA—f%——=148.24 (m/s)o
ME 5-10 kE, HE3IESMIELTHRNRABEGF T IR IATE 2.

MALS, L1 A HTRE, FR 2 (REMMESHTR) RTTR L IR 3 X

FREEGZ.
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0 511 () H— $§§P§ﬂ§%m#§§;, I H 2 0 5 FRER I 4 7 R O
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BT 7[90Hz,110Hz] & 41 AN f e E 2R, B DERH 5 L E B A &4

Hin/s, 10m/s]; B4, BTFRENRLENRSXFEEMMKTMERNNA—BF
FERZ4, FrULEBENIAEAL. K 5-12 (a). 7E SYSNOISE 5.6 Fxt % o A 17k AT S
e, WEARARENEEMERNLOERS, BEWME 512 (b) FrzB. 4
&% u AT AYUE B S R i 5075 2 B 5-13 (A 7D,
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M
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Bff 3%
MR GEE S B F MR Matlab 27

w=10:2:60;
T=0.6:0.1:2;
h=0:1:20;
f=zeros(length(w)*length(T)*length(h),4); p=0;
for n=1:1:length(w)
for m=1:1:length(T)
for z=1:length(h)

f(p+1,4)=((w(n)+4.5)* T(m)"3)/4+w(n)*h(z)* T(m)"2+Hw(n)+2*h(z)/3)*T(m)*h(2)"2;

fpt1,1)=w(n);

f(p+1,2)=T(m);

f(p+1,3)=h(z);

p=p+l;

end
end
end

xlswrite('LxIs'f)
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