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FENREF ., XERABRE LA FIHANKEGHE AN T ELE, 22, CAE
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BREARHE ., BENR., MREME S DGR, RS AW T 54K 2F o o b 4R M58
A, AP REBKREEE, BLEHEFRMBRE, ARL2EHEHRGHTIHE, BB
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A1 U 2h i AL Bk

FEBLARHLA ™ fh it b, BR T EH IR | WItE S A, B 0H1% I8
P AE S A AT T i 2 AR RE ). R ) I BE A % T RE AR AR M RE SR 1 4R
et it U A B, i I R IR A WM 25 R T I AR 1) BB R
BRI RS BT L R, R AR TR Sl O T 2 G iR B M S ] R, DA
X 7 i A JH R G ATl 3 g P PR R R SRS L b TR UK AN PR, W R
CAE(H55pLA By A HERBEAT AL B 31, DAAE T 3 10 )2 0K b e - #5545 b A B P
JEBIPERE LR o F8 52 b, XF )™ il 16 45 2y Mg 75k BB 2E AT S0 AT IE AL S B CAE R
B — A L S N P U, B AN VR A M S L Bk 8l B AS OF- I 7] 8 ( Noise,  Vibration,
Harshness, NVH) ()X} 5 e it fER KL B K T CAE 932 . 8 1 W 4F b i
CAE J5iik, 5 BEXFALAK 8 1 27 (o S al U m LA 48 . nT LA £ ok b id, AL
WEh 12 I REA IR, A 2 B — N LA DR . ST, AREE XS
J12E X — G TE) W 2F= BN CAE Bt &, DL— 8l RS A4,
A& TR HLAR AR 30 A S A I R PR AT B AR

1.1 BEHERSR

FI 1 £ ( Degree Of Freedom, DOF ) J& 48 fifi ik — A~ P14 (1) 32 2 BT 75 2 1) 2t 37 75 &t
A% FOTAGE, —DEZEBAARMNIA, e AT ird X, Y, Z =4
Tiw-RS, ] PIGEIX 3 MaliEs . TPk A 6 Al g, tikEik,
3 A FR AR A 3 e RE 7 B T o8 e aR - AN RIR Y E 3 .

S B I DL S5 F A S S S AR i, B E R KRR M A M, BilingE
s bl — 8, S AR 2 A T PR B (RR R B R B ) .
GRS 2R R T 2, R 2R MR GR, FE Sl LA E
iR, B ERZAZE. M F RIS, HEMRE, ERNE
T i ) 15 H 6 AT IE 2 K AL, FRATTHT OGO 1) nl R HUJ2 52 1 78 i of R T 7 A 1 U
By B W 7 A o B HL S IR M, o T B B A R R B T S B 3 R
FHAT BR AN A2 A A il H A7 TEBRAS 1 e JBE 110 2 S A4 40 2l 19 5 v B A AR 11 el 8 A5 784 4k
Ik

& — Rl A RO, — DB E A — Ay Bigdh, XA RGERR R
H i B & 4t (Single Degree Of Freedom, SDOF) . X, J—/~728 & B a] 52 445 AR i
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KUE G W FT R YR ) IUBR 8 ) B e A J A R, SR IR R R
e — AR MF B AT AT AL R 0 F1 ol BE R GORAL B . L, SR 47 90 11 i R
= FOX i o | BT 0 [

LT &m AR A RS TR m MK R A AT R, i
PERBON kB, SRR D Al . PR SCHF I Z ) ASE(ERE B, ifi EL
Py SURE AT 90 SR 2 Jy e (X PR X Jy () ) a2 4l

X
7 k r_—
4 AN T e . I

7 o0 - QO
7 7. 7777

PEOLL O p R B R G S A

P A4 M IC A0 3 - 07 RO, ARG R, 0 AL SR A ) (40 DT R R
[l H A b6 007 ¥ 1) ds 8 o A6 3B K HoR AR 7 B, B AARAR A S K Bh B ifi AS 245 R K, Ak
WEPE PR SR Ak S i A, S SN B TR0 o A6 40 31 5l B Ao ) A5 B ke, B
B¢ R Fe AL 0 PRPEARE , WIRBRI S E RN 0, BT, PREEIKAE N PR,
PR 0] S 7 mlig &l o W B &2 1, AR LA B0 A6 467 8 O IS i FE A i g, B4R
)

EuE L hikis g, AR EREDER LA TR DK E
B, ERAUEE v, R R/ANE T RBCS IR TRBL, i 5 e bR M
. Fht, WGz sE a5 me() = kx(t) , Wik, P&z gl LLHI L
TG ROk R

mi(t) +kx(t) =0 (1.1)

XIEERATIN IERWR T (X R E N AR D) ke, Rk, LR
o] LARRAE R, fERDREZ], SEKE S SHHE S (- mx) 4 TR A,

WERATHN ) F (o) ERITEA Laafli ks, WIFR Mot ik ah . X B9 4k 2 3|
) 1 R SRS ) SO I Z R, — kx(e) + F(t) , 8507 B8 R LA R AE FF IR i 2y
i

mi(t) + kx(t) = F(t) (1.2)

af L, LB R B JE A SRR R RS RS R G b, TR N
WA ATl oot . oy R 2) al AL, 2 om =0, AR R A2 AR I ) B
A k=0, WASR— ez shin @, Hit, —iRBIPRIR S, 500V %54 5] —
AR ARG, X HL, FE A TR WL 5 (Coil Spring) , i 45— 8 HL AT
HEBU AR IE RE J1 10 W P JCAF (stiffness )

e 11 R R R T AR IR AL . B R R RS b
Bk ol FZ BB KR o B — Rk s I8 SRR 268 3 Sb A [0l 5 0y ) 0 &5z 8,



B1E LR sh () AL Rl -3-

B2 fron . ¥ — AN (IR el s i) DR fE J
— v [ E A b, R AR AN
OCHA7: rad), SRJG BRI, (B 8K 9™ A L5 i
gy, WERERBERE N JCHA: N-m®), S \
HAWIPE R k (4. N - m/rad), W REG iz

SR

ki

. B2 HEERS R
Jo(t) +k6(t) =0 (1.3)

WA AN T () (. N - m)ERAERE -, Wissh i #h
JO(t) +ko(t) = T(r) (1.4)
UL, A RS RS BEA R BB e, YR, Wikt

1.2 ZERREHERZNRE

FEQNE 1.0 R R, — HAESNE T4 F LB dRsh, XA RaF— ek
Ao ARG P ERAFEREICHE, 2Rk S o dE# A8 Z ] il DA% 4 3t S (A % 45, 9 1fi
PR AN 22 280 ok, WATHRXFEM RGN LHLIE RS . MR, bR X HEm R
ARLEAEM . fEH% A E BT PR AT B REM IR Z 0, KITEKREE LHLE RS
) 4 20w g 4

FEME, FRATICL R oy 1 BRI M S BOF e T

ERL: WM AR L) A AR o x,, WK 5 R 1 3 R W
MMM EMELL S, W ax=Cx +Cx,, Hrh, C . C, WD HE

B2 WAEFRAMS H R (L 2)H — R x,, WZ 7 8 R0 R X 4
FEfR SRR SRR AR A AR (L) M Z A, Bl x=Cx, + Cyx, +x,, Hitp
C . C, HMADHE

1.2.1 BH#k3)

oo G RJE RGN IR 3l i B 5 e X (1L 1) Birikg o g Lb ] 28 K e, X

JPRATBIE Yy mi + by = 0 F =~y =~ ke, b, w, = JR/m. EATRA

P B0 5 W Hs . x =sinw,t, x =cosw,t. FTLL, % FEMHE A
x = Csinw,t + Cycosw,t = Asin(w,t + @) ,A = /C, + C},¢ = arctan(C,/C,)
(1.5)
AFRRHRIE, o FRAMIDL, & P& . B (c=0) % Hh «,,
HER vy, BIEFAFRARE X (1. 5) LR (HEE) v LAKRAS



4 BL b AR & 18 23 b7 5 435 0 CA B2 ik 5T ) ik

C, =v/0w,,C, = x,,A = Jx) + (v,/w,)" ¢ = arctan(x,w,/v,)
Blanferd 11 PR RIT x, RIG R (FIEREEE R 0), WA A =x,, ¢ =7/2,
Be, PR MAL R R

x = xgsin(w,t + w/2) = x,cos(w,t) (1.5")

af WL, JoBH e o A eh BE AR G0 P sl T RL - AN E 92 (sl 92 sRBOR R,
RN T =2n/0w, =27 V/m/k. o1 F XA JEIHAUR R T 7 G010 55 5 5% K1
P, FRZ 15 A JE W ( Natural Period) , {8 8088 4 [6 47 55 % f, ( Natural Frequency,
WA Hz) . ML HE, o, FRON I8 A7 1 5% (Natural Angular Frequency, [rad/s]).
X A 8l FR R 17 8 Pk 8h 5l 555 4k 81 ( Simple Harmonic Vibration ) .

X TR SR B, T A I K AR 5K R RO DA A e i . (PR AR O A A%
M S A, = sRBOTF A I B b I BeE ik or . X, AT 14 48 2 0%
AR B J7 oo REHIRBL A X e = cosf £ jsing, j= / ~1, LA LA N

x(t) = xpcos(w,t) = Relxjcos(w,t) + jxsin(w,t) | = Re{xnej”"'i

Re /MU . I L, A7l e & vl DAJH A 5245 800 92380k Lok, 45 80mT LA
Vi b — A m R R . B3 KRR AN A R ) B A S T
1 A o, B i1 2 BE ESE I A Ol . AR AR, B AE ST b B — A A IR R B
x(t) = Acos(w,t) .,

T E, G E R LS, T A AR
BOEA k&R — D HgidRa, XMEAdRKA

Im
AR R R IE . XAEBF A L R 2 P
Jolm] i, HSE XS B A R TR a] L T O B wnt

B B . B AN B A AR B KRR

Re
HLLTF XA J
x(t) = Ae'®
x(t) = jwx(t) (1.6)
(1) = - o’x(t)

. P 1.3 ik R 8 i ) ik R R B X
GNP 1.4 BT K WA LR K Tmm, Bl ’ "

BEN O, [A755 0 2Ha (9 8 [ el BE R GEM 1 il IR 2 0 D08 | 8 R0 ke A il 4% .
M SV RS S B 90 Y MIAV 2%, ifi i JE 5 (0L R A AL U S AT B . XML, R el A RS
1 Bk oA 2, I Bl LR 2 B SRR B . SISk, O o T (RS A ]
Pl e, I B SR HCR Gal(1Gal = Tem/s™) o #5450 (1. 6) wl 1, & — 41 Bt
He b e B AL § A Y T X A 1) B AS Q0 A Sy, ini b (AR AN

Ik, MBSV BB G AR B L3 e, ) R A e B T A i
S SCN TR AR SON TR IR (80 R, s TR0 Bl N e ik g B B, R L/s,



F1RE BB b sl i 5 Rl -5

W AR, LT o) e G 1 AR S, RO RERR B L I, A rad/s. I,
R GHARBLERN 0, =27 f,.

T=2nlwy {7 ¥
—
2 —_— il 20
=
N\ /N~ &
E =
® 0 o 3
- /N NI N\
: \ o &
=2 -20
0 0.2 0.4 0.6 0.8 1.0
fi fi1) /s

P14 JGRH IS B E b RS 1 e 8

1.2.2 32i8#R3H

fBEfEE 1.1 RS D, A5 EREwIE L, WikK iz r01.2)
Frtkse o M MIE X Z R 24, o] DUER R AL SR 8. X HEMBEN o 1)
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