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VA CHAM DOC CUA HAI THANH DAN HOI
VOTLUC CAN DAN NHOT

NGUYEN THUC AN, KHONG DOAN DIEN

e

Clor & eda Iy thuyét va cham doe céa hal thanh dan hdi 42 dwoe phit trifn va hodn thidn pin
mbt trAm nim nay. Céc k& qud nldy 43 dwoe néu trong cde tal ligu [1, 2, 3, 4].

Nt dung bai bdo niy ughitn clvu bii todn vE sy va cham cda hai thanh dan béi véi bd phin
gidm chin v d3u kia cda thanh gip st cin 4an nhét mi & [4] chwa xét dén.

1. PHUONG TRINH CHUYEN BONG CUA THANH VA CAC DIRU KIEN
CUA BAJ TOAN

Gih st thanh thir nhit 6 chitu dai 4 chuyén dong véi vEn t8c vy vA va cham vio thanh thi
hai difng yén ¢é chign dai £; qua bd gidm chin gin chit vic thank thir hai ¢6 45 cvng K. Gidsi
£1 < f5. Dhu kia cda thanh thi hai chiu lirc ¢dn dan nhét. Ta chon géc $oa 40 ¢& dinh Oy trang
v&i din trai thanh thie nhit trwée khi va cham va truec Oy z) hwéng doc theo thanh tiv trdi sang
phii. Géc toa 45 ¢f dinh O, tring véi ddu phii cda thanh thé hai v truc gz, hwéng by phii
sang trai. Cdc thid gian k& tir khi hai thanh bit du va cham. Vi gid thift kich thuwée thigt dign
ngang nhd so vé&i chidu dai clda thanh. Ly thuyet séng mét chidu dwoe 4p dung vao bai todn niyv.

Phwong trinh chuyén d8ng céa thaah:

8%y, 82y
=af s (1.1)
2 8z?
Trong ds:
a; - Vin t8c truysn séng dan hoi trong thanh
u; - Dich chuyén cdc thidt dién cha mdi thanh; i=1, 2
Nghi¢m t8ng quit clia phwong trinh (1.1} theo Dalimber 1a:
Tiy | x; T
u,‘(t, _c;:) = (p,-_(t — ;:—) + 1 (t + a,_!) {1.2}
Didu kién dau ciia bai todn véit = 0 a <d:
Ju 31 Ju Fuqg '
1y, Lag, 29 = 0. (1.3)
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Pisu kién bién cia bii todn tai thi€t dién 31 = &3, 29 = {5 ta cé:

Ju Jua

1 .
‘EIFIE = Enga—zz = *Kl(ul - UQ) (1.4)
' Pidu kign bién cla bai todn tai thidt dign oz = 0 ta c&;
' Jug dug '
BRI2 _K Tz : ,
By, uz + g (1.5}

trong 46 K vi p 13 hé s6 cdn dan hoi va dan nhdt & diu thanh thi hai.
bigu kién bign cda bii todn tai z; = 0 th

8u1 _

'a—;l‘ = (1.6)

2. XAC DINH HAM SONG

Pé xdc dinh Gng suit, vin tdc ... tai m&i thi€t dién cla thanh trong thi gian va cham, ta
phii bidt cdc ham séng

T1 1 Io . T
(P’l(t__)r 'l,bi(f‘f‘—), ‘sz(t__)x 1,0;(15‘1'—)
ay ar a9 ag
& mdi thi€t dién cda thanh trong thdi gian va cham. Theo digu kién d3u (1.3) hién twyng va

. z
cham chwa x4y ra thi cac sépg ©h (t - %), ¥y (t + Ejm) con chwa xiy ra & trong thanh thi hai.

s} trong thanh thi nhit ta cé:

du z T . .
o P (- 2) () = g
Mit khic
Owi _ AT oy, g™y =
32‘1 _al[ 591( a1)+¢1(a1)] =0
Hay
z T ’
A~ 2) = (@) o
Tir (a) va (b) ta cb
T T v
wi(—i)= i(i)= > (c)
Ly luin twong bu déi véi thanh thé hai ta cé: .
z z , .
qoé(—£)+¢é(£)=0 (d)
Tir (c) va (d) ta cé:
Pilm) =5, ehz)=0 (2.1)
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Khi thanh thir nhét va cham vio thanh thit hai thi séng ¥5{¢ + ~2) xust hién tai d%u thanh
ag -
: £ . i Lo s .4 s . .
thir hai v séng ¥} (t -+ -L) tai d3u (z; = ;) cla thanh thi nhit cling s€ khéic véi né truédc khi
a1

va cham.
Tir dieu kién {1.4) ta sé cé:

e By L 4 ot B L
vile+ ) =pu(t= ) + G~ ph(t = D) e+ )], (2:2)
£ £ £
Wit + )+ + Co)Crs(t + ) = 2Chp) (£ — =) -
ag ’ az a3
£
— {1+ Calh(t - 2) 1 h(e— ). (2.3)
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azly ., a1 By F;

Trong d6 C; = — . By, F\, Ea, Fp 13 médun dan hdi vi dién tich thié dign

BBy’ T By
ngang cta thanh thé nhit va thanh thi hai.

¢ s
Thay ¢ + 2= Zy va C1{1 — C3) = @ vao (2.3)ta ¢4 phwong trinh sauw;
ag -

20,
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$(22) + ay(Z2) = 2C1p) (2, — — — =) — Ca(1 + Co)pip(Z2 - 2 %) + (22 - “a;)- (2.4)

ay ag az

Nghiém t3ng quét cda phwong trinh 6 dang:

¥h(Z2) = Crem P14

28 24
4 emaZs f (20164 (22 = =~ 2) - OU1+ Co)h (2 — ) + 5( 2% ~ —2)]dZ.

a3 an 2 ) (2_5)

Trong d6 C; 13 c4c hing s dwoc xic dinh dwa vio tinh lién tuc cda séng ¥5{Z2) & cdc thoi

dim ¢t = nt véi digu kién T = 2 <Ty = 2 n 13 s8 tiw nhién.
ay a do
T digu kién bién (1.5) ta cé:
—p5(t) + w5 () = Ka[pa(t) + $2(2)] + m[eh(t) + 95 (t)] (a)
Trong 46 -
. K 4
KZ“EZFZ) plﬁEng
Phuong trinh (a) dwge vidt
pa(t) + Moa(t) = xa () - Mbale) - (b)

Trong 36




K X_l‘*;u:
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. Nghidm tdng quit cda phwong trinh {b} 1a:

wa(t) = Cye™ ™ + e““f X [x 3 (t) — Mpa(t)]dt (2.6)

Trong d6 céc hing s& O dwge xdc dinh dya vao tinh lién tuc ctia him séng o2(¢) tai diu
thanh thé hal véi 5 = 0, véi cac thoi didm:

¢ 2nf £
2 oop 2L 2

an [45] g ’

£ .
Séng gog(t - —2) sé¢ dwoe xéc dinh & trong thanh thi hai.
)

Dya vao digu kién (1.6) ta cé:

(1) = i (8) 29

Ham séng ¢ (¢ + -J-:}-) dirge xdc dinh tiv digu kidn bién {1.4) hay (2.2), cho nén ta x4c dinh
a4y

‘duge sdng ¢1(t + —~) tai moi thigt dién cdia thanh thir nhit, do dé s€ xdc dinh dwgc séng ¥ (¢)
tal d4u thanh thi nhat & thiét digr x; = 0. Tir hé thie (2.7) ta xdc dink dwge séng w1 {t) tai dau
thanh th nhit & thiét didn x; = 0 tir dd ta xac dinh dwge séng tpl(t - i“) & mdi thidt dién cda
thanh th@ nhas. '

Sau khi xdc dinh dwoc cdc ham séng o} {t — %), P (t+ E—) bl (t— ——-) ¥t +. 2) tai.

mdi thidt dién cida hai thanh, s& tim dwee wng suit, bién dang, vin t8c & trong mdi thanh, thai
gian va cham cta hai thanh.

3. TINH TOAN

by £ D rae s CoLT:
Gid siv thii gian va cham t; & trong khodng (2-—3,4—2") véi gc thid gian va cham k€ tir khi
dz G2
hai thanh bit d5u va cham.
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Xét trong khodng théd gian 0 <t < 2-% néu ta dat Z; = t-l- Zz ¢4 == thi h& thiéc (2.1)

ay az
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o (Z: - z——) = — w2y — 2a2) 0, (3.1)
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Ta c6 séng ¥, (t + ) trong mién 1 vd 2 & thanh thit hai la:

Wit + ;23) = —%Y% [e‘“(”i’“«;fl) - 1]. | (3.2)

Vay song ¥y (t + ) & mién 2 v 3 trong thanh 1 1A

= Vi CiCaVi [ _gferon
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Séng ¢ (t - ——) & miBn 3 va 4 trong thanh thi nhit 13a:
e
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: it al)_ 2

Viy séng ¢! (t - -z—l) & mitn 3 vi 4 trong thanh thir nhit 1a:
2 ,
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file- 2= - OO [olew)
g ifa, 5, £
T -
l f 3 5
2T 7
2 4 6f 7
1
I ¥ : N
- x4 :' P
} 3 g
7
7
Ll 12 .
2 5
¥ L .y
% &/, 3o/as
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Tai thidt dién z, = £; cda thanh thi hai véi gid thiét séng @) (t - ——2—) chwa xuit hién tai
137 '
thi€t dién niy.
Ta xac dinh dwoc séng ¢ (t + ) & mién 3, 4 va 5 trong thank thi hai Ii:

az
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Vay séng ¢’ (t -+ ) & mien 4 va 5 trong thanh thi nhit 13
. a;

o

B+ 2 = {12 120,004 ) - Gl 8),

1

T £iy _aferir_ ozt 20, z1 gt
+(1+20102)(t+a—1-—3i)6 (t+a1 2“1)]76';“5—16 a(t+“1 3 )}

Dua vao digu kién (1.6) ta cd:

Song o4 (t — _) & mién 5 va 6 trong thanh 1 la:
231

B v A
& ‘ﬁ(i*;%) zgl“{[% +2C1C5{CF + V)] = C15z e (-2 %)—1'

(1200 (1= 2 -3 h

£ *a(t-—%‘-—-?il-) 20, —cz(t—%‘-—ﬁ‘i"-)
2y al)e— ' ] Cgﬁle }—-

Tir (3.2) ta cb sdng 4 (t—:— -“) mién 1 v 2 trong thanh thé hai
az
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Tir (2.8) ta cé: Séng i {t - E) & cic misn 2, 4, 7, 10 trong thanh thir hai 1

ey

(p;(t _ _:1?—2—) :Clvl(;{&ag +2&2AG‘2 + A(ng) —).(1;-—:; %)—
g [0 s 1)
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Ta dwa vio cdc cdng thire (2.2}, {2.3), (2.6) va didu kién (1.6) cling véi chc két qua tinh todn

- I ar r - 3 P - x X 2 z z Iw
& trén cd, sé xdc dinh dwoe bidu thic oy thé cda céc him song go’i(t - —l), 1#3(15-{- —1), 99'2(2?_- i)
ay ay ag

va o |r‘ ) & céc mign tifp theo trong mbi thanh
@y

Tir 6 6 thé xéc dinh dwge bidu thive cu thé cda bidn dang, ¥ng suit vi vin t8c & tai mbi
thiét dign cda cdc thanh, d3ng théi ciing xdc dinh dwoe dich chuyén wi(t, 71), ua(t, 22} tai mdi
thids dién cdc thanh va thai gian va cham cia hai thanh v61 P = Ky [uift, &) — uale, £2)] = 0.

4. KET LUAN

Bii todn d%t ra duwoc glé& quyét tron ven, md ‘hinh bai toin nay t(mg quat hon so véi md hinh
cdc bii todn di dwee mét s8 tac g;é quan tam [1, 2} vi né sat v&i ma hinh bii toin vE sw va cham
céia bia di & zen vao coc twa trén nen din nhét cé k& d€n bd phin gidm chin.

Dia chi: _ Nkdn ngdy 25/5/1990
Trudng Dar hoe Thidy Lo N




TAI LIEU THAM KHAO

1. Beases 0. B. IlpuMesenus Teopry yaapa cTepHed K a7 3AU3y paboTel MalIWyE YIaPHOTO
peicTprs. TPy ceMHHADa TIo BEODATMUCHHEON TeXHuKKe 1964.
- 2. Wmocos B. Jl. OnpenedeHue HATPSIKeHUA B CBAAX IIPE YFAADHOM IOTPYKEHWH Ha GCHOBE
BOAHOBOW T€OPHH.

3. Kumgpuenpckuft H. A. [lHHaMUYecKoe KOHTAKHOE CHKATHE TBEPLBIX Tel YAapa.
4. Nguyén Thic An, Vit Vin Nguyén. Va cham cda hai thanh dan h5i. Tap ¢hi Co hoc 8 1,
1983.
PE3ICME
TPOJACTLHLEI VIAP ABYX YIIEYPUX CTEPJKHEN
CO COITPOTUBIIEHWEM BA3KOQ - VIPYI GCTH
B srofl paGoTe HayuaeTcd BOIPOL O OPOAOTLHOM VHRAHC ABYX YOpyTUX crepxieil ¢o co-

ApOTHBIEHKCHM BASKO - YIIRYIOCTH B KOHIE BTOROIO CTeRIKHL. Brum Onpencnenbl HaupaxeHusd,
CKOPOCTH, NEpeMeUICHYWH B KANIOM CEHCHIH CT@p}i{HEﬁ W BpEMI YHADA.

Xémina CO HOC VAT RAN BIEN DANG

Thai gian: Tién hianh thwdng ky vio sing th by tuan thi tw hing théng
Pia difm thwimg trae: 23 Phan Bai Chiu
Ban chd tri: GSTS Nguyén Hoa Think (HVKTQS),

GSTS Dao Huy Bich (DHTHHEN),

GSPTS Nguyén Vin Vwong (DHBKHN).

Céac bao cao dz thuce hién

Théng 9/1990;

1. Mdt 8 van 48 co hoc trong cic méy ndng nghiép. PTS Phan L& {[Vién NCMNN)

2. Théng bio v vide s dung may vi tinh trong giing day stc bén vét ligu. PTS Bui Dink Nghi
(DEGTVT)

Théng 10/1990:
St dung phwong phép phin tt hidn 48 xdc dinh tai trong 1&n vit thé 6 kich thwde 16n. PTS
Lé Dnic Hoa {HVKTQS)

Thing 11/1990:
Mt 58 vin d8 mdi brong gido trinh Co hoe kéb cBu cla A. Chirax. PTS Nguydn Vin Phé
(DHXDHN)

Thing 12,1990:
Phwong phép phin ti hitu han ngiu nhién. GSTS Pham Héng Giang (DHTLHN)



