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1. DAT VAN D&

S dung nghi¢m Da lim be mdt 8 tic gid {1] v [2] 44 nghién ciéu sy va cham doc cda hai
thanh ti do, hay d3u kia cda thanh thir hai chju hye can nhéi. Trong bii bdo niy tic gid 43 dung
phép bién d8i Laplace 48 xét bai todn vé va cham doc cda hai thanh din hbi ¢4 k& hrc cdn nhét &
- mit bén cda thanh thi hai bin v6 han ma ng]nem Da lim be khong con hi¢u nghiém khi gidi bai
toan nay.

2. THIET LAP BAI TOAN ,

Gil st thanh thi nhét chuyén déng tinh tién v&i vin t8c Vig va cham doc vio thanh thé hai
bén v6 han dimg yén véi hyc cin nhét cda méi trwdmg tic dung 1én m3t bén cda né. Chon truc
toa 46 Oz cb gdc tring véi diu tv do cia thanh thé nhit khi va cham vi hwéng tir thanh thd
nhit dén thanh thi hai.

Phwong trinh chuyén d6ng cda thanh thé nhat la:

32U1 26 Uy
g2 752
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3. CACH GIAI BAI TOAN

D& giii bai toin bién niy ta dwa v& gidi hai bii toin sau:
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Phwong trinh chuyén déng cda thanh
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Ditu kién d3u Uy = 0, Uy = Vio khi t = 0

Ditu kién bién BB—UI— =0khiz=0
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av, .
E1F1ﬁ=—Q(t) khi z=14

véi 0<z<¥4 vi t>0

(3.1)

Ap dung phép bién d8i Laplace Us (¢, z) + U % (p, z) va Q(t) + Qo(p). Tir (2.1), (2.8) va (3.1)

ta ¢co: :
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Tir didu kién {3.3) tacd Cy =Co; dit C, =Cp = %C’ thi (3.5) dwoce viét:
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Tir di%u kién (3.4) ta nhin dwgc:
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8¢ dung dinh ¥ him nhé‘.n cho (3.7) ta cé:
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 Phwong trinh chuyén ddng cda thangh thir hai

at2 3t 2 gz?

v z2> £, t>0

Divu kién diu khit =0, thi Uy =0, U3 =0
Digu kién bidn tai z = £, thi

BRL2 = ~q() (3.9)

Tir [3] ta ¢6 ham 4nh
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Trong cic bidu thire {3.8) vi (3.11) thl hdm Q(t) 13 &n hdm phiu tim, dwa vio (2.4) ta cb
Ui(41,t) = Ua{ty,t).
Suy ra U( )(p, 4) = Uz(o) (p,41). Tir (3.7) va (3.10) ta cé:
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Tir (3.12) va sé dung dinh Iy him nhin ta <6:
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Ta xét trwdmg hop 0 < i? <1, RMt-1) = —;,'—,- Thay két qui niy vao (3 15) ta cé:
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Dao ham hai v clia {3.16) theo t ta cb:
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Ly Iugn twomg tw khij — 1 < LA Fvéig=1,2,... ta c6 phwong trinh:
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H¢ phwong trinh (3.18) 14 phwong trinh tich phin Vonter loai 2, nghidm cé thé tim dwgc bing
chch lip dang him {Q},”(t)} = QW) () nhw sau:
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Sau khi x4c djnh dwge Q(t) tir (3.19), thay vio (3.8) vi (3.11) ta tim dich chuyén U;(t,z) vi
Us(t, ), tir 46 c6 thé xic dinh dwoe bién dang, vén tdc tai mdi thict didn cda thanh. Thdi gian
va cham giia hai thanh dwgc x4c dinh khi cho Q(¢) = 0.

4. ViDy

Cho hai thanh kich thwéc £ = 5m, F} = 30 X 30(cm?), F; = 35 x 35{cm?), E| = 2,5 X
10% kG/em? (thép), Bz = 3 x 105 kG/em? (bé téng): Vin tdc truyén séng trong cdc thanh 13
a1 =35 x 10%em/s, a; = 3,5 X 105cm/s. Vin t8c thanh khi va cham 13 Vy = 2,5 m/s. Hiy tim
th¥i gian va cham cda hai thanh, lrc nén va cham cyc dai v dich chuyén tai tift dién z = 2,5m
{thudc thanh 1) vi tai thi€t dién z = 7,5 m (thudc thanh 2). Hé 88 X = 0,06.
. 'Theo céc 83 ligu 44 cho, chu k¥ Ty = 24;/a; = 0,002¢. Sau khi lip trinh bing ngén ngi
Fortran 77 rdi gidi trén miy vi tinh, ta cd k&t qud Q(¢) nhw sau:

Chuld1 2.06E+05 Chuki10 138E+03 Chiki 19

| 9 Chuki27 1.07E-01
Chuki2 1.18E4+05 Chukill 7.90E+02 Chu ki 20 . 6 Chuki28 6.16E-02
Chuki3 6.78E+04 Chukil2 4.63E+02 Chuki21 3 Chuki2o 3.52E-02
Chuki4 3.89E+04 Chuki13 260E4+02 Chuki22 2 Chuki30o 2.02E-02
Chuld 5 2.238+04 Chukil4 1.49E4+02 Chuki23 9.90E-01 Chuki3i 1.16E-02
Chuki6 1.28E+04 Chuki15 85 Chuki24 569E-01 Chuki32 6.63E-03
Chuki?7 7.32E4+03 Chuki16 49. Chuki25 3.26E-01 Chuki33 3.80E-03
Chuki8 4.20E+03 Chuki 17 28 Chuki26 1.87E-01 Chuki34 2.18E-03
Chuki9 241E4+03 Chu ki 18 16

Dva trén két qud ndy, ta c6 bidu 45 him Q(t) & 34 chu kj diu tién (hinh 1). Nhe viy, thoi
gian va cham cda thanh dwge tinh bing 14 x 73 = 0,028s. Lwc nén va cham cwe dai s€ bing
Qumax = Q(0) = 2 x 10°kG. Sau khi xic dinh dwoc Q(t), dwa vdo cdng thirc (3.7) vi (3.11), ta
thu dwge dich chuyén tai cic difm tng véiz = 2,5 va z = 7,5, ching han:



Ui(2,5;71) = 4,2x 107%m U2(7,5;T1) = 3,64 x 107 m

Ui(2,5;2Th) = 7,18 x 1073 m U2(7,5;2T1) = 6,85 X 107°* m
Uy (2,5 14Ty) = 21,7 x 10~% m | Un(7,5;14T;) = 2,68 x 10~? m
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Hinh 1

Céng trinh hodn thanh v&i sy tii tre cia Chwong trinh nghién ciu co ban trozig Iinh vye
khoa hoc tir nhién. '

Piaché: . ’ ' , Nhén ngdy 12/5/1994
Trwdng Dai hoc Thdy Lot :

TAI LIEU THAM KHAO

1. Bensep 10. B. MareMaTiivyeckoe mccnepopanme KIII ypapa “orboitnnix momoros” BHINM
Crpo#ipopMam. ¢6. Tpyaos pein, XII - 1956, ' ‘

2. Nguyén Thic An, Khéng Doin Pi¢n. Va cham doc ciia thanh dan h3i ¢é k€ dédn lyc can nhot
& d8u thanh. Tap chi Co hoc s8 4, 1990.

3. Nguyén Thic An, Nguyén Ding T$. Va cham doc cda vt rin vio thanh din hdi bén vé han
¢6 ké d¢n lye cdn nhét & mit bén. Tap chi Khoa hoc vi Céng nghé s8 9 + 10, 1990.

SUMMARY

THE LONGITUDINAL SHOCK OF TWO ELASTIC BARS WITH SIDE
VISCORESISTANCE OF THE SECOND BAR WHICH IS SEMIENDLESS

"In this paper authors studied the problem of longitudinal shock of two elastic bars of which
the second bar is semiendless and its side resistance is caused by visco.
Where Authors determined the motions U; (¢, z), Uz(t, z) in the bars and shock time of the
bars, ' ' ‘ '




