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VA CHAM CUA HAI THANH DAU HINH CAU

(0 <i< 2&2/02)

NGUYEN THGC AN, NGUYEN DANG TO

NGUYEN HUNG SON

. Trén co st 1§ thuydt séng mdt chidu véi nghiém cda DALAMBE mdt s8 tic gih 43 nghién

c#u bii todn v@ sw va cham cia hai thanh diu phing [1], [2].

Trong bii bio niy cic tic gik sé gidi bii todn vE va cham doc cda hai thanh din hoi tw do

vé&i d%u hinh ¢iu. So d5 bai todn chl din trén hinh vé:
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Gii sd thanh 1 chuyén d6ng tink tién vdi vin t8c Vip va va cham vao thanh 2 déng yén, kich
thwée va vt lidu cda hai thanh khéc nhau véi gid thidt 24, /a; < 245 /ap va chon hé qui chi€u nhw
hinh v&, tai thoi diém va cham thi hai d3u thanh va cham cé toa d6 z1 = &1, 23 = £. Phwong

trinh chuyén déng cda thanh la:

82U, L%,

= a°
a2 * gx?

trong d6 1 = 1,2 a; = \/E;/p: - vin téc truyen séng trong thanh.
Pitu kitn diu cha bii todn véi ¢ = 0 thl

U, ou,;

=Vyp, U, =0 —_— =0
Bt 10; 1 ] 3331
gl aliy '
i ] 34 U = O' = = 0
5 =0 2T 9,

Pitu kién bién cda bii todn:
Tai hai diu thanh khéng bi va cham 14 ty do, ta cé:
au,

6:1:1

al,
=0; -—=(¢0)=0
(,0) =0 52(,0)

Tai d3u thanh va cham véi z; = £, 72 = £ ta cé:
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EF L= =By = = —k(U1 + U2)" (1.3b)

dzy

V1 hre ti€p xtc vi trf P phu thuée vio dich chuyén twong 481 (U; + U7z) > 0 theo Ij thuyét
bién dang cia HEC P = —k{U; + U3)%/? véin = 3/2.
Nghiém t8ng quét cda (1.1} theoc DALAMBE

U; = (et — 24) +’¢.-(a..-t +zg) véii=1,2 (1r.4)

2. XAC DINH HAM SONG TRONG CAC THANH

Theo digu kién dia

au L
8t1 (0, 71) = 1[@1{*9«'1) + 1/’1(’»"1)] = Vo
Sﬁy ra
: V;
ol (—21) + i () = =22
ay
Mat Knac

BU ' '
- (0 z) = —pi(-m) + ¢¥i{z1) = 0
K&t hop véi h§ thitc trén ta cé ‘

: Vie

pl{=z1) = ¢¥i(z) = Zay ' -(2.1)

trong d6 0 < z; < 4.
Twong ty ddi véi thanh hai ta ¢6

Ph(—23) = h(zg) =0 : (2.2)

trong 46 0 < =z < £5.
Tir (2.1) vd (2.2} két hop véi dita kign bién (1. 33.) ta cd

"(Z) = =2 vE — < <k
‘Pl( 1) 20, i 1 1 (2‘3}

90,'2 (Zz) =0, vl — < Zp < ig

trong 40 27 = 21, 73 = 2.
Tt digu kién bién (1.3b) ta cé:

A (T 21)'+ Pi{eit + 81_)] = ;cp'z(azt — &)+ a(azt + £2) (a)

. —pilat - 4)+ 1[)1 (a1t + &1) = —ﬁ[‘Pl (a1t — &) + #’i(ﬂxt'“t“ &)+
| + oafagt — £) + pa(agt + £3)]*/* (b)
EF .k -

t 46 o = = .
rong dé o BT, BT,

N . 1 2/3
Tir (b} ta ¢6 [ - E(“P’l +94)] /%= pityr+ez+ 92
Vi phin ding thic niy theo thi gian ta cé:
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2 1 ! i 1 1 ! .
gt w)] (- D = R @9)
Tir (a) ta cé
' ' ! 1 ’ '

Y1 =¥ +-;(”'“‘Pz + 95) (2.5)
Pao him (9) theo th¥i gian ¢ ta cé:

w_ g 92 o n "

1=t aal( w2 +¥3)

Thay ¥4 vi ${ vio (2.4) vd rdt gon ta cé

A= o+ vt) T (— e+ ) = 20 + Bl + O (2.6)
trong dé ’
Azg(-_l)2/3(i)2/3%; B=w, C:aag—i—al
3 Jil o a oay . Ay
. 244 2@2
Goi Ty = P Ty = — 1a chu ky dao dong cda 2 thanh, Gid st T5 = T} + ¢Ty véi g > 1,
1

0 < g < 1. Ta xéc dinh cdc ha.m séng: pi(art— zl) P {art + 2,); o (azt — z3) v Phlast + z2)
trorig khodng thii gian 0 < ¢ < T,
Xét & chu ky diu cia T) véi 0 < ¢ < 28 fay, thi ph = 0, o =0, theo {2.3) ta cb

(P1) =2 ' {(2.7)

2051
Phwong trinh (2.6) <6 dang

Albg - %¢a1/3+0¢14/3

d - o
Ta ky hiéa -% =95 = y vé1 Z = agt + {3, phwong trinh trén dwee vidt:
z _ ‘

Vi 173
y = 3 (C’ + ) (2.8)
Tich phin (2.8) ta cé:
3 11 . -ttt el 243 — ¢y 1
L — Iy = fg——m——— — arctg{ — = 2.9
0 C.C, [2\/51! (ylf:‘-i-Cl)? -+ arctg \/501 arc g( x/-'):)] ( )
Vio

. trong @6 C? =
a1
Theo (2.5} ta ¢é

(1), = (o), + = (‘f”z) = ;E°+ Zy (2.10)

Xét & chu ky hai thanh 1 véi 22, fa; <t < 443 /a;.
Ta ki higu (11:;)1 =y vi (1/;'2)2 = yq, cic chl 58 ngodi mée don chi s8 thit tw chu ki dao
déng thanh 1. Chu k¥ hai bit d%u khi séng (tp’1)2 xudt hién tai vi tri va cham: Theo (1.3a) ta cé
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& chu ki hai dao déng cda thanh 1 thi ©h(agt — £2) = 0 vd ©h (st - £2) = 0. T (2.8) ta cb

1
yh = Ayéfa[ (¥h), + Cuz] (2.11)

Ly luin twong tv véi chu ky i cila dao dong thanh 1 ta cé:
vi= Zy,”a [2(#1); + Cu] | - (212)
trong dé (), = (¥1),_, 44 x4c dinh.
Theo (1.3a) ta cé ((p’l)'. = (¥}),_,, két hop véi (2.5) ta cé:

(9011){ = (@'1)1'—1 + ;9‘4‘—-1
Ta ¢cb:
Vv
’ _10
(<P1)1 - 2(11
(@), =20 Ly
2 20.1 (s
i—1
Vie 1
! = ——— A
(‘Pl)i T 24y ta —~ Yn : {2.13)
Viy (2.12) dwoc viét
' 1 1/3[V10 ]
1 .+ Cy; 2.14
i =Y al+ Zy+y (2.14}

trong d6 y, véin=1,2,...,(: ~ 1) a3 bidt.
Phwong trinh (2.14) cé thé gidi bing phwong phap sai phin hiru han.
 Chc gid tri y; & d3u chu k¥ ¢ sé bing gid tri cda né & cudi chu ky (z — 1).
~Tir (9) ta ¢ - '

(¥1), = (i), + i‘ys = Vm T Z Yn (2.15)

Cudi ciing ta xét trong khodng i) <t < T, =17y -+ qT}.
Trong khodng ndy ol = 0, ¢ = 0.
Tir (2.6) ta vin cé:

1
' = Zy”a [2¢) + Cy] {a)

trong 46 y = ). ,
Tir (1.3a) ta ¢6 @ {ait) = ¢if{art) Vi

(¥1) s

Ai=gi{mt-b)=dhilat-b)=4|

Nhu vay trong {a) ¢} 13 him 43 bidt.
Gili phwong trinh [a) ta tim dwoc y = ¥4, cdon him ] dwoe xde dinh tir (2. 5)

P =1 + 1.‘} (b)

Khit < Ez/dg trong thanh 2 chua xuit hién séng phin ©)(ast — z3), cdbn cdc séng @}, ¥, v
] dwoc xdc dinh ti (2.13), (2.14) va (2.15). Khi & /az < £ < 28, /ay th ph{ast — £;) = 0, nhung
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ph(agt — 73} di xudt hign & thanh 2. Trong khoing thoi glan ndy ta lubn cb 0 < agt — 23 < 243,
Khi 0 < agt — 25 < £, thl ph(azt — z3) = 0.

Dé xdc dinh pa(ast — 22} khi £ < azt - 23 < 24, ta tién hinh nhr sau:

Tir (1.3a} ta cd ph(ast) = ¥h(ast) hay

palagt — z2} = Ph{agt — z5) o (2.18)

- Trong cic bwéc di trinh bay & trén ta d3 xdc dinh dwoc gid tri cda him ¢2(agt + £} = {yn}
véin = 1,4 trong todn bd khodng thod glan 0 < & <+ T} hay trong khodng thiv gian &y < azt+48 <
iTias+£5. Néu dit azt+£; = z thi him ¥4(z) di dwoc xdc dinh trong khodng £, < z < 1Ty ag +4;.

Theo trén Tp = Ty + g1 suy ra:

Ty =Ty + qTy < 2Ty, do d6 1a, Ty > Lo

Suy ra: :Thag + £y > 265,

Viy khoang £; < z < 1Tya; + £ ludn chiva khodng £, < ayt — 25 < 24,,

Do vay véi z & trong khodng £; < z < 2¢; thi him ¥4(z) hoan toin xic dinh.

Theo (2.16) thi ¢} (ast — x2) dwge xdc dinh.

Vi lwc nén va cham P sé la:

P= Engyn khi (n - 1)T1 <t < nTl (217]

KET LUAN

Bai todn va cham doc ciia hal thanh tw do diu hmh ciu di dwogtc xét véi thei gian trong
khodng 0 < ¢ < 232/0;2
Trong khofmg 0 << 2/a9 du‘a vio cic cbng thire {2.13), (2.14) v (2.15) ta xdc dinh dwoc

‘céc séug B, 1, Y] v ol = 0.

Trong khodng £,/a; < t < 283 /a; dua vio cdc cdng thice trén va (2.16) ta tim dwee cdc ham
séng @, 3, ¥1, O }

Tir d6 ta xdc dink dwoc cac bién dang, ¥ng suit, vin t6c tai mdi ti€k didn cda thanh va lwc
nén va cham P.

Céng trinh niy duwoc hodn thinh véi sy tii trg ¢da Chuong trinh Nghién céu co ban trong
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SUMMARY

LONGITUDINAL SHOCK OF TWO ELASTIC BARS WITH ONE SPHERICAL END

In this paper, a.uthors researched a problem about longitudinal shock of two free elastic bars
with one spherical end in interval 0 < ¢ < 2£,/a;. Authors defined wave function in the bars,
stress, strain and velocity of every section.

Also authors defined the force of compression caused by shock of two bars,



