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DAO DONG CUA HE DONG LUc cHUA PAC TRUNG TRE
CHJU KiCH PONG NGAU NHIEN COA THAM sO VA LUC NGOAL I

NGUYEN CAO MENH

AU khi di khio sat phuong phap tdng quat trong phiin thé nhdt [1], trong bai nay
ta s& nghién ctu mot s6 tinh chét clia hé trong cdc tredong hop riéng va xét dao ddng
clia dim c6 ma sat trong dudi tac dung cta tai trong ngiu nhién ding chulin theo doc
truc va tai trong nglu nhién phin bd theo chidu dai cla dim.
Cac k&t qud thu duwge cho phép ta dinh gia dwge 4nh htrorng cia dic trung tré
va cla tham s8 dén dic trlrng xic suflt cha dai lugng cin tim.

§2. MOT SO TRUONG HQP RIENG

1) Trudng hyp khong cé cdn nhét (h=0)

Khi @6, tir cong thire (1.52) trong phin th& nhit [1] ta nhin dugc ham mat dé
- phd Sxx(») va theo céng thitc (1.55) ta tinh dwoc ham twong quan Rxx(7) ctia qué trinh
nghiém, Phuong sai clia nghiém duge tinh theo céng thiic sau diy:

jﬂ a?wim?Sea(®) + SFr(w) + awim[Sra(®) + Sral{—w)] do @.1)

(0% — o® + Bop? + p2Q2

1
o= - 2.2)
(@} ~ o + o + B*Q3
thi hé thie nay khong phu thude trye tiép vao dic trung clia qué trinh kich dong, twong
ty nhw trong ir uorng hop tién dinh, ta c6 the goi p la hé s6 dong lyc, phu thudc vao bin
chit clia hé. He s8 ¢ 14y gia tri cwe dai khi

o' =0l =0+ By (2.3)

Vi vay,ta ¢ thé ¢coi w'r'_:_\/w? +BQi 1a tin s6 riéng cha hé. Vi Q112 ham cla m va © nén

wy khong phai 12 hing s nhu trong trudng hop tuyén tinh ma phuy thudc vao dic trung

clia gqua trinh nghiém. Ddong théi do Anh hudng cha ma sat trong hé s6 dong luc khong
ldy gia tri vOo han khi tin s8 kich dong bién thién qua gia tri tin sé riéng.

2) Trudng hop khong k& d&n kich &dng tham s6 (o = 0).
Khi d6 tir cong thie (1.52) trong [1] ta c6
(A + D)Spr(®) — (B + CISEr(w)

S ((U.) = - . (294)
s (02 — 0*)? — (2hio + BQ1)* +B%Q¥ '
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Két hgp phuong trinh ndy véi phuona trinh (1.9) trong [1] kh1

Néu hé s8 cin nhot bang khong, ta dé dang bi&n d6i (2.4) va tim dugc céng thire don -

7131’1 sau
[« -]
a S
o= | QD | @5)
(wg — @ +BQ1) +[3Qﬂ ‘
-— s :

m= — ﬂP(m, 0) / wo (2:6)

_ la s& tim 8wge gi4 tri trung binh m, vi phuong sai o? cita qua trinh cin tim.

. 3) Trudng hop khong k& dén ma sat trong (B = 0)
Khi d6, tir cong thiae (1.53) trong [1] ta cé

A=1,B=C=D=0 2.7)
via cong thirc (1.52) trd thanh '

.y [Sra(w) + Spa(—w)] aw%m + azwgmz Saa(®w) + Spr(®) @8
(@) = - 2.8
(5 — 0?)? + 4b%0?

a) Gid s& G(t) va F() 1a cic qua trinh twong quan toin phin

F() = TG(t) " (2.9)
ta sé& cé
(@wam + T)? Sea(w)
Sgx(w) = %) 2.10
(wp ~ o’ + 1h’0? .
va
[ -]
Sea(®w) dw
- 0® = (awim + T)"'j' 2 G“gz 53 (2-11)
(0] — 0%)" 4 4h°w
— 0o
hay
ol= (ouo%m + 1) O‘%t (2.12)
trong 4o
S ce

g — "~ Sge(w) dw
tt (woz_ mz)z_}_ 4hPe?

— o

12 phuong sai clia nghiém hé tuyén tinh tuong &ng dudi the dung cia tdi irong ngiu
phién G(1). P2 tim gi4 tri cia m va o? ta tinh bidu thic sau diy

©o [ -]

T —_ -
m = aRex(t, D) = a J.SGX(U-’) 4o = a j(am 2m 4 7) (0} w)SGG(m) do

(0% - 09 + ¢h’0?

- oo — 0o
va nhan duge

- aeoom = (a.2w20m + aY) (m% d%t' - _ (2.13)
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1a plwonu sai &30 bam clia qui trinh nghidm h& tuyén tinh dudi the dyng cha i&i trong

ngAu nhidn G(D.

.

T (2.13) gidi ra 48i voi m ta cd )

.22 .
al (w5 O — D) _ ’
m = 0 "tt (2.14)
: 2 A, 2 2 1
1ot wg {wg O — 1)

Thay (2.14) vio (.12 ta tim dwge
T2 2
- o = T R 215"
- 2 & ) -
- [1 - otzmo (wé o‘ft - DT

<

Trong cac coéng thire (2.14) va {2.15), ta danh gia dugc anh huwéng cda kich déng tham
s8 dén gia tri trung binh va phuwong sai cfia qua trinh aghig¢m. N&u khdng ton tai kich
d6ng tham s6, tir hai cbng thie trén ta o6
m=20 . Gz..—__—_’,_'fzo'g't
P6 chinh 12 k&t qui d6i véi hé tayén tinh.
b) Gid s% G(1) va F(t) 12 hai qua trinb doc lap, khi d6 (2.8) c6 dang

afwgmSea(w) + Str(w)

xx (W) = 5
(05 = ©?+ 4h’w

T d6 suy ra

4 .
o’ = Pwgm® + 1 : (2.16)
0 :
trong 46
Packe) (o] \
B { Sacim) B f Ser(w)dw
ho e s = | e e o
CJHwg e+ 4T J (0f - o)+ e
O — oo

du‘é‘i tac dung twong Gng cGa chc qui trinh

~"~'la phuong sai >
d&n {1.25) trong[ ], phuong trinh m = aRax(t, t)

G{t) va F(x). Tll |

--eho ta :
) Thay (2.17) vao (2.i8) ta cc

T
r s

a Srr{w

R . (2.18)
J (@5 — 0N + ¢h¥e?
s 0

“Nhu viy, bing phuond phap %gi2 dinh chudn® @si véi hé {uyén tinh chju kich dong
tham 8, trong trwdng hop qua trinh kich dong tham s6 va ngoal lwc doc lap véi nhau
ta khong phai hién dwge dnk huwdng cfa kich dong tham s8. Khi d6 ham mat do phd
thu dwoc c¢6 dang nhw d46i voi hé tuvén tinh thdong thudng chiuv tic dung cla qué trinh
ngdd nhién chulin ditng ¢4 k¥ vong bing khéoeg.
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83 vi DU

Xét dim c6 chidu dai I, g6i khop & hai diu, co thigt dién agang hinh chi nhit
higu cao h, chidu rong b, chiu tac 'duhg cda tai trong ng'ﬁu nhién phan b& theo chidu
ai clia dim K(z, t) va lwe nén doc nglu nhién G(t). Gia st dim lam bing loai vat liéu
6 quan hé gitta Gng suit vh bign dang bidu dlén béi duwdng cong kh@p km,‘theo
ravidencov [2], c6 dang :

?:E%s?—z—[(szj—_s)u —4?3]% ' 3.0

rong d6 O la tng sufit, € 12 bign dang, €2 la gia tri cye dai cla € lai diém khio sat theo
h&i gian, v 1a bing s8 phy thudc vao vat liéu.

Ky hidgu W(z, ©) la d9 vdng ngang cha dﬁm ta c6 phuong trinh chuyén dong
au day

7

: W - VEL, o [(a‘2 GQW)3_4(-"’

SEN

?w »*w
+El— 4+ G— F

bh 3
ot dx ox 3 dx?

69:

3
vong d6 ¢ 12 mit d khdi lugng trén mét don vi 46 dai, —

?*wW

theo t
Ax

I = ffzzdydz S ¥ =‘ffz4‘dydz
F F

761 -F 1a thiét dién ngang, y va z 1a cic tryc nim trong mit phang clia lluet dlen, di
jua’ tim, tru¢ z hwéng thing dung. Céc digu kién bién la

W D=WU =0

2 2 a
3“W (0, 1) a*W (I, 1)
3 — axg =70 s . . - (3‘3)

ox

Ta tim nghiém cla phuong trinh (3.2) — (3.3) duéi dang

o1 4
Wiz, t) = Z(1) sin —= (3.4)

théa man didu kién bién (3.3). Dang phwong phap Galerkin {3] w2 gi& thidt rdng ngoai

Iyc phan b8 dwge bidu dién dudi dang

Kz, ) == &) sin
Thay (3.4) vé‘(3.5-) véé phwong trinh (3.2) ta nhan dugc phwong (rinh
27
e (1 +aGU))Z + B(’D(A Z) = Fi) - (3.6)
trong do ‘ ‘
F(t) w1 %'——? [(a -+ 72)° — 4A%], 3._'@(stn s 3 7') |
phb ' A — o 4pbh \ I :
Eli -

A 13 d0 léch cue dai cfia Z(D), & chinh Iy nghich dAo cfia lgc t6i han Buler.
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v

Gia st F(t) va G(t) 12 céc qui trinh nglu nhién chufin dimng, c6 ky vong bén
" khong, dga vao phuong phap trong {1] ta tinh cac tich phan sau

o 23
P(m, 0) = 2—;— j‘ I ) (a, acos®P + m) f(a) da 4P
o 0 ' )
= a ¥y (3-8)
Qi(m, o) 27:0'2 J j‘ © (a, 'lCOS(P + m) acos?P f(a) da do
oo
Qa(m, 0) = j f O (a, acoscp + m)asin®. f(a) da d9
trong dé
2
a
f(a) = —5exp 3 597

1a phan b8 Rayleigh.
Sau khi tinh toan ta tim dvwgce
| P(m,0) =— m (96> + m?)
Qi(m,0) = = (1562 + 3m?)

Q(m,0) = — = (897 — 3m%) | (3.9)

Giad st F(t) va G(t) 1A cac qua trinh ngiu nhién d6c lap, khi d5 tir phrong trinh
(1.9) trong [1] ta nhan dwge

o] 2 ' ‘

2 Sea () (wp —@* + BQ) ]
mi=0; ma3=- \/i’l [1 - %ol Gg A ?l 5 dm] -90®  (3.10)
B L (wp — @* + BQ1)* + B*QY ‘

-0

& day ta chi khdo sat nghiém mi1. D6i voi nghiém nay cong thic (2.1) cho ta
-

‘ Srr () dw
62 = (3.11)
f (wg—e+BQD)*+B2Q3

Nhu vay, trong tru‘onﬁ hop nay ta s& khong phéat hlen duge anh hlmng ca kich dong
tham sd.

Gia s qua trinh tdc dyng bén ngoai ¢ him mait d phd bidu didn duéi dang

ser(w) = opalmalt )=l (a>0) (.12)
wng voi ham tueng quan
7 Rrr(T) = U% exp (—alz|) (3.13)
Thay (3.12) vao (3.11) ta ¢é
dw .
o? (3.14)

- 07+ BQ” + FQ3] [a® + v?]
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Ta tinh tich phan nay bing phuong phap thing du [4]. Cic cye dim cda ham dudi
ddu tich phan & n&a mit phing phic phia trén 1a

e i(n—i)
2 — 2

o aor=ia; we=Vre *; w3=VTre (3.1%)
trong d6 ' - '
BQ:

_ (3.16)
w? + BQn

r® = (ws +pQD* + B2Q%; tgp = -
Tit d6 theo cOng thic tinh thing du, ta tim duge
2 cri, [1/ r BQ2 —a(a® + wi + BQ) cos % + BQeasin %]

6" = — > 2 ‘ (3.17)
VT BQe[(ws + a® + By’ + B3]

Bay gi¢ gid st B kha nhd, tw cac cong thitc (3.16) va (3.17) khai trin theo B, bd di cac thanh
phiin béc cao hon P ta nhin duge :

, ac2 ol(woQ2+aQ)  202BQuweQ2 —aQ)
= - 5 + 7 — 3 (3.18)
BQawo (03 +2%)  Qewo(wy +a”) Qe (w2 +a%) ,
ay Q1= — 156°; Q2 = — 166°/7 vio (3.18) ta dwoc phuwong trinh bic hai d6i véi o2, |
Thay Q 15 g . .
giki phuong trinh nay ta dwge '
2 2 3
6 = A1 05+ A2 0% + A3 OF (3.19)

voi ,
2 2
W'+ 29,4w,a — 56a

19/ ma 16w, + (5aT —
AM=—] )/ A=——: A3 = — A .
v 4 ]/Bwo(m% + 8% 320, (w2 + %)’ 3,5w;°’,/2(m§ +ah7 v B (3.20)

T cdng thire (3.20) ta thiy ring A3 c6 th® 14y gia tri am khi a @& 1én. Khi @6 d& dang
thdy ring c* s& dat cye dai khi

— Ag — VAi — 3A1A3

OF = A 0 (3.21)

Hon nita, tér (3.19) ta nhan thdy réng, 0 s& biing khong khi oF bing khéng va khi

— Ap — ]/Aj — 4A1A3
2A3

o =
Nhw vay, trong trwdong hgp nay véi gin dung dén bac W/—B— ta ¢6 the chon duwge
oF d2 cho phuong sai clia qua trinh nghiém nh4n gia tri bing khong.

Vin d& chwa duge gidi quyét & day la, khi tim dugc nhitu gia iri cla ky vong va
phuwong sai, ta phai nghien cfru xem v6&i didu kién nao s& x8y ra mot trong cac gia trj dy
v4 gia tri nao la 6n dinh. Nhitng vdn d& d6 khong nim trong khudn khd ctia bai nay.

Pia chi e o . o _
Vién Co hoc. Vien KHVN Nhan ngay 18-9-1979
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SUMMARY

THE OSCILLATIONS OF THE DYNAMICAL SYSTEMS WITH HYSTERESIS
CHARACTERISTICS EXCITED STOCHASTIC PARAMETER AND FORCES. IT

In this paper, the problem in [1] is continued studying. The some special cases of
the general problem are considered. The beam with internal friction under stochastic
forces is analized. In this example the influence of the hysteresis character in material
and the parameter in the sysiem on the pscillations of the beam are shown.

THONG BAO
XE MI NA DAO BONG

Xé mi na dao dong dugc thanh lap tir nim 1975 nhim trao ddi va thong béo céc
két qud nghién cau trong linh vuc Co hoe ly thuyét, Dao dong va On dinh.

Xé mina sinh hoat mdi thing mdl 1in vao ngdy thi 7 cta tuiin diu thing tai bd
moén Co ly thuydt trirong Pai hoc Bach khoa (phong 210, nha Cs).

Céc dong chi Nguyén Vin Dao, Lé Xuin Cin, Pham Huyén, Nguyén Xuin Hung
da 18n lugt chd tri Xé mi na.
’ Ban thudng tryc Xé mina gbm ¢6 cic ddng chi: Nguyén Vin Dao, Nguyén Cao
Ménk.(thuong true), PO Sanh, Nguyén Khic Lan.

- Chc @ thi muda bdo cao & Xé mi na cin dwge ding k¥ trude voi ddng chi thirdng

trire tai phong Pao dong, Vién Co hoc, vién EHVN. ‘

Trong thoi gian qua mot s6 dé taj sau d4y di duge béo céao: ;

1. Phwong phéap tiém can khdo sit dao dong cong hudng phire tap. Nguyén Vin
binh, Bai hoc Bich khoa.

2. Dao {d4ng phi tuyén cia hé khéng chaa thanh phin fuyén tinh. Nguyén Cao
“Ménh, vién KHVIL - -

3. M9t 56 bai loin lwo bign., Nguyén Anh Tufn, Pai hoc Bach kboal
A

4. Tinh foin coéng trinh lam to vat liéu dan—nhét. Nguyén. Vin Vaong. Bai hoc
Bach khoa.

5. Dao @dng ¢ha méng may. Ngoyén Ngoe Quynh, Vien KHVN.
]

- Dao dong cha khi quyén. Nguyén Xuin Huy, Nha khi twong.

. Dno @dng ctia hg ¢6 nhidn khan néi. Nguyén Lan, Dai hoc M4 - dia chit.

» Dao dong thong s8 trong hé ¢6 tham s8 bi&n thién. L& Xuan Can, Pai hoc Tdng hop.
. Ty ddng bd co hoe. Nguyén Vin Pinh, Pai hoc Bich khoa.

. Dao djng phi tuyén cAnh tudc-bin. Pham Hita Hung, Vién KHVN.

t1. Phuong phap tiém cén trong dao dong nghu nhién d6i voi hé v6 han bac ty
do. Nguyén Khie Lan, Dal hoc Tdng hop.

W GO =3 M

—
[aw]

3 4 e




