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1. GIOI THIEU

Nhu chung ta di biét, d6i voi mot dam dan
hoéi véi cac dau cd dinh mg suat nén s& sinh
ra khi nhiét d6 tang. Két qua cua (Lestari va
Hanagud, 2001), (Cvetcanin va Atanackovic,
1994) da chi ra rang tan so riéng ciua dam bi
nén co hoc giam khi lyc nén doc truc tang.
Nghién ctru ciia (Li, nnk; 2014) cho thiy tat
ca cac tan sd ctia dam déu giam lién tuc cling
véi sy gia tang cua nhiét do. Va céac diéu kién
bién ¢6 anh hudng rd rang dén mdi quan hé
nhiét d6 tin s6. Theo tac gia duoc biét chua
c6 nghién ciru nao vé dap ung dong luc hoc
ctia dam trong méi truong nhiét do.

Trén co so 1y thuyét dam Euler-Bernoulli
va phuong phéap phan tir hiru han, nghién ctru
nay xét anh hudng cua nhiét 46 dén dép tng
dong luc hoc cua dam gian don. Phuong trinh
chuyén dong cho dam duoc thiét 1ap dua vao
nguyén ly Hamilton. B4p ung dong luc hoc
dugc tinh toan véi su trg gitp cua phuong
phap tich phan truc tiép Newmark.

2. PHUONG PHAP PHAN TU HUU HAN
CHO DAM CHIU TAI DI DPONG
TRONG MOI TRUONG NHIET PQ
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Hinh 1. Dam gian don chiu tac dong
cua lyc di dong
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Xét dam trong hé truc toa do Pé - cic nhu
minh hoa trén hinh 1. Céc thong s6 L, 4, I E,
p, o lan luot 13 chidu dai, dién tich, m6 men quéan
tinh bac 2 clia tiét dién, mo dun dan hoi, khoi
luong riéng va hé s6 dan n& nhiét coa vat liéu.

Dam dugce xem xét trong méi trudng nhiét
d6. M6 dun dan hoi E va h¢ s6 dan nd nhiét
o cua vat lieu phu thudéc vao nhiét do xac
dinh qua cong thuc (Touloukian, 1967).
E=E)(E_ T~ +1+ET+E,T° +E;T°)

-1 2 3 ()
oc:oco(oc_,T +1+o,T+o,T" +o;T )

Trong do: T= T)+A4T(z) la nhi¢t d0 moi
truong, voi Ty = 300K 1a nhi¢t 4o phong; Ey,
E, E, E, Eyvaoy o, o, oo o3 lacac
h¢ s6 ctia md dun dan hoi va din nd nhiét
phu thudc vao cac loai vat liéu khac nhau,
AT(z) 1a lugng tdng nhiét do.

Theo 1y thuyét dam Euler-Bernoulli,
chuyén vi ciia mot diém bat ky trén dam theo
phuong x va z 1a u; va uz cho boi.
u;(x,z,t)=u(x,t)—zw (x,t)
uz(x,z,t)=wix,t) @)

Ning luong bién dang dan hoi ciia dam 1a

U, = éIOL[AHuj = 2Ap1 0 + Aoy e (3)

Ning luong bién dang do sy ting ctia nhiét
do duoc xac dinh (Kien va Tuyen, 2017)

1L
Ur =7 [ Npwlax (4)

Trong cong thirc (3) va (4).
(A1, 41y, 4yy) = [E(T)(12,27)d4 (5)
4

Ny =—E(T)a(T )ATA (6)
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A, A, Axrla do cung doc truc, do cung
tuong hd gitra chéng uén va doc truc va do
cung chong uodn; N7 luc doc truc sinh ra do
g sut nhiét

Pong niang cua dam la:

1L 2. .. .2
T =3[, |l 47 )~ L + i [ (7)
Trong d6 1;;, 15, I, 1a cdc md men khoi

luong doc truc, twong hd giita doc truc - xoay
va xoay cua tiét dién ngang

(I 112 12) = [ (12,2 ) da (8)
A
Thé ning cua luc di dong la:
V=—Pw(x)8(x—vt) 9)

Trong do6: P 1a bién do cua luc, 8(.) 1a ham
Dirac delta, x 13 tham s toa do tinh tir dau
trai ctia dam, v 1a van tdc cua luc.

Ap dung nguyén ly Hamilton ta c6 thé
viét phuong trinh vi phan chuyén dong cua
dam dudi dang.

% %)
8| Ldt=5[[T —(Ug+Up+V)]dt=0 (10)
{ {
Pé giai phuong trinh (10) ta dung phuong
phap phan tir hitu han. Phan tir c6 chiéu dai 1a
1. Véc to chuyén vi niit ctia mot phan tir 13

d:{“' W G uyw QJ}T (11)

Chuyén vi doc truc u va chuyén vi ngang

w dugc biéu dién qua chuyén vi nt 1a:
u=N'd, w=N'd (12)

Trong do: N, va N, tuong ng la cdc ma
tran ham dang cua u va w. Trong nghién ctru
nay, st dung ham dang tuyén tinh cho N, va
Hermit cho Ny,

Thay (12) vao cac phuong trinh (3), (4),
(7) ta c6 thé biéu dién cac biéu thirc ning
luong dudi dang sau day:
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Trong phuong trinh (13), K., K, Ky lan
luot 1a ma tran do cing doc truc, ma tran do
cimg twong hd giita doc truc va chéng udn,
ma tran d§ cung chéng udn; k', 12 ma tran
dd cung sinh ra tu viéc tang nhiét do; my,,
m,,y, M, g, Mgy, lan luot 12 ma tran khoi lugng
nhat quan sinh ra tur chuyén dich doc truc;
chuyén vi ngang; tuong tac gitta chuyén vi
doc truc - goc xoay va goc xoay cua tiét dién
ngang. Ma tran d0 cung va ma tran khdi
luong nhat quan tong thé ciia dam K, M co
dugc tir viée ghép ndi cic ma tran phan ti.

Phuong trinh dao dong cua dam (10) dudi
dang cong thirc phan tir hiru han 1a:

MD+KD = F__ (14)

Véc to luc nat Fe, duge biéu dién dudi dang:
F, ={000..0..0 PN,; PN,,0 PN,; PN,,..0..000}"

Str dung phuong phap tich phan truc tiép
Newmark cu thé 1a phuong phap gia toc
trung binh dé giai phuong trinh (14). Véi
budc thot gian dugc lya chon 1a 500.

3. KET QUA SO VA THAO LUAN

Xét dam don gian lam bang vat liéu thép
khong gi (SUS304). Cac hé sb phu thudc vao
nhiét do ctia SUS304 dugc lay tir (Kien va
Tuyen, 2017). Thong s6 dam duoc lya chon
voi L/h = 20.

Pé thuan tién cho viéc nghién cuu, tham
s6 van toc khong thtr nguyén £ =mv/w,L va
tham s6 vé d6 véng D, = max(w(L/2,t)/wst)
trong d6 wst = PL*/48EI 1a 46 vong tinh giira
dam khi lyc tai gitra dam dugce st dung, w;la
tan s co ban ctia dam.

Bang 1. Bang so sanh tham s vé d vong
tai gitta dam trong truomng hop AT = 0K

Dy
b Olsson Bai bao
0.125 1.121 1.1210
0.25 1.258 1.2583
0.5 1.705 1.7048
1 1.548 1.5483

D¢ danh gid tinh chinh xdc ctia m6 hinh
phan to va chuong trinh tinh todn s6 can
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duogc kiém nghiém. Bang 1 két qua cua tham
s6 khong thtr nguyén cua do vong 16n nhat tai
gitta dam trong truong hop AT=0K, sé phan
tir 1a 20. Két qua nay duogc so sanh véi cong
bd trude d6 cua (Olsson, 1991) cho thy su
hoi ty, d§ tin cdy va tinh chinh xac cua
chuong trinh sd.
Bang 2. Bang gia tri tham s6 do vong
V@i cac gia tri tang cua AT

Dy
b AT=20K | AT=40K | AT =80K
0.125 1.3542 1.6812 2.9246
0.25 1.5628 2.0313 4.3499
0.5 2.0333 2.4993 4.4714
1 1.7308 1.933 2.4024
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Hinh 2. M6i quan hé giita Dy va tham sé

van téc véi cdc gia tri AT khac nhau

Anh huodng ctua nhiét do dén do vong gilra
dam duoc thé hién & trong bang 2. Véi cing 1
gia tri cua van tdc khi nhiét do tang thi d¢ vong
dong giita dam ciing ting nhanh. P vong D,
dat dugc gia tri 16n nhat ¢ van toc nho hon khi
tang nhi¢t do thé hién rd trén hinh 2.

Tai van toc luc di dong khao sat, dam c6
khuynh huéng thyc hién it chu trinh dao
dong hon khi gia tri cua truong nhiét do lon
hon. Hién tuong niy c6 thé dugc 1y giai boi
thue té 13 tin sd dao dong co ban cua dim
thip hon khi gia tri cua sy tang nhiét do AT
16m hon, Va diéu nay dan t6i sy ting cua ty sO
gitta van tdc cua luc di dong va van tde toi
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han, (Olsson, 1991) da chi ra réng khi ty )
v/v., cang lon, so chu trinh dao dong ma dam
thuc hién cang it di.
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Hinh 3. M6i quan hé giita d6 vong giiva dam
theo thoi gian voi cac gia tri AT khac nhau,
p=0.125

4. KET LUAN

Nhiét do c6 anh huong rat 16n dén do vong
dong cua dam. Do vong dong tang nhanh khi
nhiét @ moéi truong ting va van toc tai do do
vong dong dat gia tri 16n nhat giam khi nhiét do
tang. Cac két qua nghién ctru 13 co so dé lua
chon cac thong s6 hop 1y cho viéc thiét ké dam
trong moi truong nhiét do cao.
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