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VA CHAM CUA VAT RAN VAO THANH DAN HOI
cO K DEN LUC CAN DAN NHOT & MAT BEN

NGUYEN THUC AN, NGUYEN DINH TRIEU

Nghién ctru v va cham doc cia vat rédn vio thanh dan hdi mit bén tw do 43 dwoc nhidu tdc
gih quan tdm [1, 2, 3] ... D€ m6 hinh bii todn co hoc sdt v&i mé hinh bii todn thwe té, trong (4]
da xét d8n bai todn v& sw va cham doc cta vit rdn vao thanh din hdi 6 ké dén sir¢ cdn & mit
bén ctda thanh 13 cdn nhét. Trong bii bdo ndy tdc gid xét dén trwdng hop stc cdn mit bén cda

" thanh 13 din nhét. V&i phép bidn d&i Laplace va phwong trinh Volter tdc gid tim nghidm cida bai

tosdn véi tredmg hop thanh twa trén nén cing.

1. PHUONG TRINH C‘HUYI%N. PONG CUA THANH VA CAC DIEU KIEN
CUA BAI TOAN |

Ta xét mdt phin t8 cda thanh v&i gid thidt e ma sét & mit bén cda thanh 12 din hdi nhét

vi coi gin dting nhe lrec khdi. Viy lre ma sét tdc dung 18n mdt don vi thé tich cida thanh 13
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Ap dung nguyén 1y Da lim be cho phin t& cda thanh, rit gon ta ¢ phueng trinh chuyén
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2. SU TRUYEN SONG TRONG THANH
Tim ham dich chuyén :u(m’, t) ta ding phép bién @i Laplace
uo(p, z) 2/ u(t, z)e PHdt.
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dug B (p2+)\P+K)u
© dx? a?

Ditu kién bién cda bii todn

Nghig¢m tong quét cda (2.1) I3

Trong dé -

Céc hing s8 €y, C; duogc x4c dinh tir didu kidn bién (2.2) ta b
__folp)e®>* . folp)
=t Oy = — ——m =

aE(1 + e22f) aB(1+ e2at)

Thay vao (2.3) ta cé l -

uolp, z) = &—ﬁﬂ_—%w—) [eu(zw) _ eam]_

W -z ' .
Mit khiéc 1 o—2al o , e~al2lntiye=al
1-+ g2at = 1+ e—2al = Z(ml a.
=0

© nhw viy (2.3) dwge viét
oo e~ alzt+2ne) o0 2(n.+1)£ a:]}

uo(p, z) = % fo(P){ Z (—1)" - Z o

n=0 nz=0
Hay ' _ w
wofpy7) = % Jolp)| 2 (1" Valos5) = > (1" Walp, )]

n=0 n=0

Ham dich chuyén u{z,t) dwoe xdc dinh khi biét ham gdc chia Vi, (p, z) v Wy (p, z)
Ham

A2 —dk., z+ 2n£)

g—{mt2n) e‘,\/(‘”" )2*( 4 ) a

Vn y L) = = =
(P ) o a (p+i)27/\2_4k
Y 2 a

:aHn(p+§,z).

(2.3a)

(2.3b)

(2.4)



Theo 1]

. A2 —4k(x+2n£)
€ - 4 a

A% -4k

Néu A2 — 4k < 0 thi

‘hnr(t, z) = [\/ A2 — / z z -+ 2nl Znﬂ ‘ T+ QnE) -

Theo dinh 1y dich chuyén ta cé

Valp,3) = oHp(p + Az)—e“!’ah t,x)

A2 — 2 E
- [ 4 :u+ n - m+2n£) (2.42)
Néu A% ~ 4k < 0 thi
‘V‘)L — 4k +2n£ + 2nf
Valp,2) + ae” *Jo (£ T ) (2.4b)
Trong d6 Az = /A2 —4k
L ludn twong tu ta céd
5 [ 2(nt 1)t 2n+ 1) -z
Wa(p,az) + ge— I 22 1 ((_nt)__ff n(t - (n+1) ). (2.5a)
. 2 : Q a
Néu )2 — 4k < 0thi |
[ 2(n+ 1)¢ - 2(n 4 1)¢ -
Wolp,z) + ae™ 3t Jy Y- (—(ﬁ—a~)~ﬂj~)2 n{t - (”“La)e %), [2.5b)

Ap dung dinh Iy ham nhin ta 6

i

ey uft2) = 5 S rnle- 22 [ p e B [y (R are

2 o
n=0 - zgt2nt

&

- % i(;l)"’?(t - M) f e —1')6'%1’\/'r2 - (M)zdr. (2.6)

a [+
2 n.«fvl)b—m

n=0

Néu & tdng thir haicla (2 6] a dit {n+1) = k vA goi phlin nguydn | %557 || = ny va [|%1%| =
thi (2 6) dwoc vigs



oot = { 0 [ sl A F 22y - (PLE2)

n=0 Intta a
t o ' :
g
- Z(_l)k / flt—r)e™ 3 J"I [AQ 72— (Zkﬁ — 3)2] dr}. (2.6a)
=1 2 a
= © 2ktes

Truwdng hop A% ~ 4k < 0 thi dich chuyén u{t,z) 1a

t

o) =5 {0 [ se-ne a2y - (P

na t R
e f e — T)gflfjo[}z (2k£a— 5lar} o (een)
k=1 Ski—2 ‘

(2.6a), {2.6b) chinh 13 nghi¥m cda bai todn (1.1) va (1.2}, (1.3)

3. VA CHAM DOC CUA VAT RAN VAO THANH

Theo két qué. clia {4] khi xét bai todn va cham cila vt rin vio thanh c6 ké den b3 phin gidm
chin, ta dwa vé bai todn x4c dinh lyc f(¢) nhw saw:

Tim f(t) thda min phwong trinh

)+ 37710+ i(1,0) = 0 | (3.1

vi théa min ditu kitn diu
f(0) =0, | | (3.2)
f(0) = 22, (3.5)

Trong d6 K 13 d§ ctng cia dém, V; 13 vin t6c ban diu eda vit rdn khi va cham vio thanh.
Trong (3.1) ham 4(0,%) con phu thudc vio f(t), nén ta phii thue hién cic bwée sau:
Tir {2.6z) ta ¢
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Theo [4] phurong trinh (3 6) twong dwong véi phwong trinh Volter
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Gili phwong trinh (3.7) ¢ nhleu phuong phdp nhw lap nghiém, 1p nhin hay bidu dién nghlem
qua ham cho phép ... & ddy ta tim nghiém dwéi dang gin dung lién ti€p:
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Tim nghiém cda (3.9) dwéi dang gin ding lién tifp ta ¢b

fo (t) % 53'(t): ]
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&(r) = X;(¢) +f(3§) + [f(T) + %f(%‘z)] (¢ 2%!)-

Sau khi tim dwgc ham f(t) thay vio (2.6a); (2.6b) ta x4ic dinh dwgc dich chuyén u(t, z) éng

sudt vi vin t8c tai m3i thi€t didn cda thanh. M3t khic xdc dinh dwoc ham f(t) thi ta tim dwoc
th&i gian va cham cla vat rin vio thanh.

4. KET LUAN

Bai todn d3t ra dwoc gidi quyst tron ven, day 13 md hinh bai todn tdng quit hon so véi cic

" bl todn {2, 3, 4] va nd s4t v&i md hinh bi todn sy va cham cda bia roi tw do vao coc dan haéi b

dém chiu stc cdn din nhét & mis bén vi gip nén citng.
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. SUMMARY
SHOCK BETWEEN ABSOLUTELY SOLID BODY AND ELASTIC BAR
WITH THE ELASTIC VISCOUS FRICTIONAL RESISTANCE AT THE SIDE

The problem was solved completely in this paper.
In the technical point of view this is model of the problem about shock between hammer and.




