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Mo dau
1. Tinh cép thiét ciia d@ tai

M6 hinh hé “Vat — day mém” 1a mét b phan duge phd bién trong céc phuwong
tién vat dung c& nhan. Trong dé day an toan 1a mot loai phwong tién dién hinh...

Day an toan lao dong la mot loai phuong tién bao vé ca nhan, phong tranh cac
nguy co roi ngd, dam bao an toan cho nguoi lao dong khi lam viéc trén cao va ciing
chinh vi vay, day an toan doi hoi phai thoa man nhitng yéu cau k¥ thuat rat nghiém
ngat vé mat chat luong. Do d6 dit ra 1a phai dam bao duoc chét luong cua day.

Thuc té dé danh gia quan Iy dugc chat luong hay d6 bén dong cua day an toan
truéc hét phai c6 mot hé thong thiét bi danh gia bao gdm: Cam bién do lyc (sensor),
may thu phat va khuyéch dai tin hiéu do, may tinh va phan mém do, may in... Nhu vy
dé danh gia theo phuong phap nay phai tén kém rét 16n vé kinh phi. Do d6 dé tai nay
da nghién ctru dua ra mot s6 mo hinh cua hé “Vat-ddy mém” va kiém tra do bén cua
mot &6 mau day an toan theo cac mé hinh da chon.

2. Muc dich nghién ciru ciia dé tai

Pua ra dugc cac phuong phép khéc nhau dé kiém tra duoc d6 bén dong cua mot
s6 mau day bao hiém an toan lao dong. Pdng thoi 1dm co s cho viéc xay dung
chuong trinh phan mém thir nghiém d6 bén dong day an toan trén may tinh.

3. Phuong phap nghién ciru ciia dé tai

Dé tai dwa ra md hinh hé “Vat-ddy mém”, tir d6 thiét lap duoc phuong trinh
chuyén dong cua hé vat day do. sau d6 khao sat qué trinh dao dong tiép theo cua hé vat
day, khi day duoc budng tha hét chiéu dai. Llc d6 vat chiu tac dung mot xung luc va
dao dong dudi tac dung cua xung luc do.

4.Y nghia khoa hoc va thue tién

Dé tai dua ra duoc ba huéng khac nhau dé kiém tra do bén dong cia day bao
hiém an toan lao dong. Trong qué trinh kiém tra d6 bén dong caa day bao hiém an toan
dé tai da s dung phan mém Matlab dé tinh toan va mé phong so.



Chuong 1
MO HINH KHAO SAT VA PHUONG TRiINH CHUYEN PONG

1. M6 hinh khdo sat

Co hé duoc khao sat gém vat-day. Vat dugc xem la chét diém, dugc coi 1a vat
diém, co khdi luong mg, con day co chiéu dai 1, luon ludn & trang thai cang, c6 tiét dién
ngang A khong dbi theo sudt chiéu dai cta diy, dong chét, c6 khdi luong don vi dai 1a
y=const. Vit diém chuyén dong roi theo phuong thing dimg, con diy duoc nha dan ra
nhung ludn & trang thai cing. M6 hinh nhu vay s& dugc chp nhan khi vat c6 khdi tim
C dugc bude vao mot dau day va bé qua chuyén dong quay ciia né quanh khéi tdm
(tc vat chuyén dong tinh tién theo phuong thang dimg cing véi khdi tdm). Chuyén
dong cua hé xay ra qua hai giai doan.

Giai dogn 1: Vit diém roi theo phuong thang dtng, vi tri cia nd duge xac dinh
nho toa d y(hinh 1), con phan day budng thong c6 khdi luong tang(bién do6i) do day
dugc nha dan ra. Giai doan 1 xay ra cho dén khi ddy chua nha hét chiéu dai 1 cua no.

Nhu vay khoi lugng ctia hé trong giai doan nay sé& 1a

M=my+m=mg +yy (1-1)
La dai luong bién d6i véi toc do bién doi:
dMm dy .
oM _ 9y 1-2
e T (1-2)

Ki hiéu T Ia thoi dé day nha hét chiéu dai cua nd, van toc va gia toc cla vat

diém tai thoi diém day nha hét chiéu dai ctia n6 s€ 1a

v(T) = y(T) (1-3)
a(T) =y(T)
O O A
A L
O, X
y z
Y
mgp v Mo
Hinh 1 Hinh 2

Giai dogn 2. Khi day nha hét chiéu dai 1 vat bi dung dot ngot va gia tri cua van
tdc cia vat c6 budc nhay:
v(T) = y(T) (1-4)



Nhu vay tai thoi diém day nha hét chiéu dai 1, vét chiu tic dung xung S
S= moy(T) (1'5)
Do tinh dan hoi cia day vat s& dao dong do kich dong tirc thoi ciia xung S. Dé khao sat
chuyén dong cua hé trong giai doan nay ta xdy dyng mé hinh vat diém — 16 xo. D6 1a
mot vat diém gén vao dau 10 xo chiju tac dung tirc thoi xung lyc S. Do cing cua 16 xo
thay thé dugc tinh theo cong thirc
c= 5 (1-6)
0 do6 o; 1a d6 dan tinh dai khi day chiu tac dung cua lyc tinh F n6 duogc tinh theo cong
thire
5
EA
Trong d6 E 1a médun dan hoi khi kéo, 1 1a chiéu dai va A 1a tiét dién ngang cua day.
Khi thay (1-7) vao (1-6) ta d& dang nhan duogc hé sb cling thay thé C:
_EA
R
2. Phwong trinh chuyén dong
Giai doan 1.

Trong qué trinh day chua duoc budng tha hét chiéu dai | ta xem hé gom hai
phan: Vat niang c6 khéi lugng mg duoc budc vao mot dau cua day, diém budc day ngay
tai trong tdm cua vat va phan day budn tha. Gia sir tai thoi diém khao sat t phan day
duge budbng tha mot doan y va ki hiéu khdi luong ciia phan nay qua m = m(y) la dai
luong bién d6i.Trong qua trinh chuyén dong day dugc xem Ia ludn ludn & trang thai
cang va khong bi dan. Bé viét phuong trinh chuyén dong cua hé “vat-day” ta sir dung
phuong trinh dong lugng theo truc thang ding Oy.

dQ,
=>» F 1-9
o >R (1-9)

(1-7)

(1-8)

Trong do:
- Hinh chiéu dong luwong cua hé theo phwong thang dung
Q, =Mv, =My,
- Khéi lugng cuia hé M = mg +m = mg + yy
- Ngoai luc gdm c6 cac trong luc ZF@ =(m, +m)g

Toa d6 khéi tim C theo phuong thing dting duoc xac dinh theo cong thirc sau

2
y
_ 2 MY mey+my _(2m, +m)y

M m, +m 2(m, +m)

Ye (1-10)

Gia thuyét day dong chét c6 khéi lrong cua don vi la y
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Thay m = yy vao (1-2) sau d6 dao ham ta co

v —y. = 8] @my 1)y | @My +21yy)(2m, +23y)-(2myy-+yy*N21y)
v 70 dt] 2(m, +vy) (2m, +2yy)’

_|m2 +(m, +yy) y
cy

2(m, +vy)*
Thay vao phuong trinh (1-1) ta thu duoc két qua nhu sau

. Cmg+yy)vly 2
mj + (Mg +7y)? [y +-—- y? =2(m, +vy)’g (1-11)
[ 0 0 ]y (m0+yy) 0

Phuong trinh (1-11) 13 phwong trinh mé ta chuyén dong cua hé khi diy chua nha hét

chiéu dai ctia n6. Phuong trinh vira nhan duoc 1a phwong trinh vi phan phi tuyén. Khi
giai phuong trinh (1-11) véi diéu kién dau

y(0)=Yo; y(0) =v, (1-12)
ta tim duoc

y=y() v =y(t) a=y(t) (1-13)
Tu phuong trinh

y(m) =1 (1-14)

Ta xac dinh dugc khoang thoi gian T day duoc tha toan bo chiéu dai va ta s& tinh duoc
van toc va gia téc cua vat tai thoi diém nay, cu thé.

v(T) = }’(T) (1-15)
a(T)=y(T)

Giai doan 2.

Do vat roi bi dimg dot ngot, khi d6 day s& chiu tac dung mot xung bang
S=m,y(T) (1-16)

Goi 1 la khoang thoi gian Xay ra va cham, trong k¥ thuat thuong duoc 1y khoang
20% chu ky dao dong tiép theo, luc va cham duoc tinh theo cong thirc

£ S _my(T) (1-17)
T T
Kiém tra diéu kién bén cua day duoc tinh theo cong thirc
m,y(T) <[o] (1-18)
At

Trong d6 [o] la tng suét cho phép khi kéo
3. Khdo sat dao dong doc ciia day trong hé

Do vat bi dimg dot ngot, day chiu tac dung xung hogc lyc va cham c6 thé tinh
tuong tng theo cong thire trén, trong thoi gian va cham t trong k¥ thuat thuong lay
khoang 20% chu ky cua dao dong tiép theo. Dao dong do ciing cd thé xem dugc gay
nén do dat dot ngét mot lue do hiéu tmg quén tinh, va c6 thé tinh theo cong thirc.
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P=m,y(T) (1-19)
trong d6 y(T) duoc tinh theo céng thirc (1-5)
Bai toan duoc khao sat trong moé hinh sau.
Xem day 1a mét thanh thang chiéu dai I, c6 khéi luong m; bi ngdm mét dau,
con dau kia c6 gan vat nang c¢d khéi luong mg va chiu tac dung dot ngot luc va cham P
duoc tinh theo cong thure (1-11), (Hinh 3)

\
T N
A dz
, I dm=pAdz \
v l
. M N+(®)dz
0z
— ®
a) b)

Hinh 3
Gia str thanh ¢ tiét dién khdng doi A va md dun dan hoi E. Duéi tAc dung cua xung,
thanh thuc hién dao dong u(z, t) doc truc z. Twong ung Vai trang thai cua thanh khi
day vira budng tha hét chiéu dai | cua day. Trudc hét ta thiét lap phuong trinh dao
dong tu do cua thanh. Thanh dao dong doc truc z. Ap dung nguyén Iy d’Alembert, xét
mét phan té thanh chiu lec nhu Hinh 3b. Phuong trinh chuyén dong theo truc z cua
phan t6 thanh c6 dang.

o%u oN
Adz =—N+(N+—dz
PAdZ—5 ( pe )
o*u OoN
A——=— 1-20
ot oz (1-20)
Tt gi4o trinh strc bén vat liéu, ta c6
N=ead (1-21)
0z

Thé biéu thtrc (1-13) vaophuong trinh (1-12) ta nhan dugc phuong trinh dao dong doc
tu do cua thanh thang dong chét c6 tiét dién khéng doi nhu sau.

2

AZY_ Q[EAa_u}

ot° oz oz

2 2

T en
ot 0z
Mt khac c6 thé thay khi thanh chiu tac dung dot ngot luc P n6 s& tuong ung khi day
chiu tac dung xung. Tir &6 phuong trinh dao dong doc cua thanh c6 vé phai la.

Y (1-22)



o’u EAdu P

O =;01(z—l)61(t) (1-23)
trong do
, EA EAI
CC=—=
Y m,

N . \ £- , " c as A m
o1(u) la ham xung loai 1, y la khoi lwong ctia mét don vi dai cua day y = Tl

0 0 Vo u=0
G =
! 1 u=0

Nghiém cta phuong trinh (1-14) duoc tim dudi dang
u(z,t)=> T, ()Z,(2) (1-24)
k=1

Sy khac nhau gitra bai to4n nay va bai todn dao dong tu do cua thanh 1a diéu kién bién
tu do. Bai toan nay duoc goi la bai toan cd diéu kién bién khdng thuan nhat.
Tu phuong trinh dao dong tu do cua thanh (1-14).

o’u ,0°u

ot oz
Tim nghiém cua phuong trinh nay bang phuong phap Bernoulli. Nghiémn ciia phuong
trinh (1-17) sé c6 dang

(1-25)

u(z,t) =2Z(2)T(t) (1-26)
Thé biéu thirc (1-18) vao phuong trinh (1-17) ta nhan duoc
Z(z) T(Y)
Do Vvé trai ciia phuong trinh trén chi phu thugce vao z, con vé phai chi phy thudc vao t,

cho nén hai vé phai bang mot hang sé. O day ta ki hiéu hang s6 d6 1a —»’ va ta co.

2@ _T0O __ . (1-27)
Z(z) T
Tur d6 ta nhan dugc hai phuong trinh vi phan thuong
2
Z"(2)+ (Qj Z(z) =0 (1-28)
C
TH)+0’T(t)=0 (1-29)
Nghiém tong quat cia phuong trinh ndy cé dang

Z(z)=A, cos%z+Bksin %z (1-30)
T(t) =C, cosot + D, sin ot (1-23)



Trong d6 Ay, By, Cy, Dy va o 1a cac dai luong duoc xac dinh tir diéu kién bién va céc
diéu kién dau. Vi tac dung cua tai trong dugce dit vao diéu kién bién & mat dudi cho
nén ta xem rang lyc cang doc cua thanh khi dao dong can bang véi luc quan tinh cua
tai trong. Piéu nay dua dén diéu kién bién tai mat dudi cua thanh.

ou o°u
EA| — =—m,| — 1-31
(82)2=| 0( atz ju—l ( )

u(0,t) =0 (1-32)

Do & m0t trén gén chit ta co

Diéu kién bién la

EAZ'(I) = m,»?Z(l
() = my°Z() .33
7(0)=0
Tur diéu kién (1-26), Thay vao (1-22) ta cé
A =0 Z(z) = Bksin%z (1-34)

Diéu kién dau cua bai toan c6 dang
u(z,0)=0 u(z,0)=v, =y(T) (1-35)
Tir diéu kién bién (1-26),ta co

— BtgB=a (1-36)

trong do a, =— B=a,l o=—=— (1-37)

Phuong trinh (1-29) 1a phuong trinh phi tuyén cé thé giai bang phuong phap sé hoic
phuong phép do thi tir d6 ta tim duoc B, va tng véi mdi B ta ¢ mot nghiém riéng
Zy(z) tuong ng.
Z,(z)=B,sin Oz = B,sina,z
c

T tai liéu [5] ta dua ra nhitng nghiém nho nhat caa phuong trinh nay déi vai mot s6
C4C gia tri cua ty sb gitra khdi luong cua thanh va khéi luong cua tai trong.

a 0,01 0,10 0,30 0,50 0,70 1 1,50 2 00
B, 0,10 0,32 0,52 0,65 0,75 0,86 0,98 1,08 T

2

Tuong mg voi mai gia tri cua By, ta cO cAc tan s6 nho nhat(tan sé co ban) duge tinh

theo cong thic
o, :% EA (1-38)
Y




Pé tim nhiém cua phuong trinh ¢6 vé phai (1-15). Thé biéu thirc (1-16) vao phuong
trinh (1-15) ta co

S [ 02,0 -cTOZ@-Coe-Do® (139
k=1 y

Chu y dén biéu thuc (1-20) phuong trinh trén duoc viét.

©r P
2[R O+0iTOF. @) =—0.z-Do. (1-40)
k=1
Ham o,(z—1) la ham Delta-Dirac[1] dugc x&c dinh bai hé thic
c,(z-1)=0 khi z#|
" _ (1-41)
[o.(z-Ndz=1 Khi z=|
Ham nay c6 tinh chit [t(@)o,(z-Ndz = () (1-42)
Bang céch khai trién Fourier ta c6
o,(z-)=3C,sina,z (1-43)
k=1

Nhan hai vé caa biéu thizc ndy véi sina,z roi lay tich phan 2 vé cia phuong trinh trén
theo toan bo chiéu dai. Véi chli y do tinh truc giao cua hai ham riéng
| | 0 ki nzk
[2,@)2,(2)dz = [sina,zsina,zdz =
0 0

! khi n=Kk
2
Ta thu dugc
' i I 2 . 2 .
jcl(z—l)5|n a,zdz :EC” = C, :chl(z—l)5|n a,zdz =T5|n al (1-44)
0 0
Thé biéu thirc (1-37) vao biéu thuc (1-36) ta duoc
cl(z—l):i%sin a lsina,z (1-45)
k=1
Thay biéu thirc (1-38) vao phuong trinh (1-33) ta thu dugc
i[‘l‘k (t) + o T, (t)]sin a,z= izl—Psin alsina,z (1-46)
k=1 k=1 1Y
Tir d6 phuong trinh ddi véi Ty (t) nhu sau
T (M) +w’T, (1) = 2|—Psin a,l (1-47)
Y

Nghiém tong quat cta phwong trinh vi phan ndy bao gém nghiém tong quat cua
phuong trinh vi phan thuan nhat va mot nghiém riéng caa phuong trinh vi phan khéng
thuan nhat dudi dang sau.



2Psina,l

T, (t)=C, cosm, t+D, sinw,t+ > (1-48)
lyo,
Viy nhiém (1-16) duogc viét dudi dang (1-42)
u(z,t)zi(ckcoswktJersin oakt+2P|S'—nza"ljsin a,z (1-49)
k=1 YO

Vi Cy va Dy 1a c&c hang sé duoc X4c dinh tir diéu kién dau (1-28). Sau khi tinh toan ta
thu duogc két qua
_2Psina,l

2
C, =— 3¢ D, = (cosa,l-1)  (1-50)
lyo, ola,

Viy nghiém tong quét cua phuong trinh dugc viét dudi dang (1-42) véi C, va Dy duoc
tim tir (1-43). Khi z = | ta tim dwoc dao dong cua vat ning gan vao dau mat cua thanh

2
lyo,

U(Z,t)ZZ(CkCOS(Dkt+DkSin mkt+m}in al (1-51)
k=1
Gia téc cua vat nang duoc tinh theo cong thirc

a=X(l,t)=-> o;(C, cosm,t+D, sin o, t)sina,l (1-52)
Theo thyc nghiém ta biét rang thoi gian va cham t trong k¥ thuat dugc lay bang
khoang 20% chu ky cta dao dong tiép theo. Goi T 1a chu ky dao dong

r=02T maT =28 = .= 04r _04n | (1-53)
o, O, a, VEAI

Nhu vay dé kiém tra do bén theo tiéu chuan dong hoc ta ap dung cong thirc sau

max|m,t(l,t
| 0 ( )| < [G]
A
4. Phwong trinh khao sit dao dong tiép theo ciia hé khi chiu tac dung ciia xung.
Khi ddy nha hét chiéu dai L vat bi ding dot ngot, khi d6 day sé& chiu tic dung

mot xung S. Do tinh dan hoi cua day vét s& dao dong do kich dong tic thoi ciia xung

(1-54)

S. Dé khao sat chuyén dong cta hé trong giai doan nay ta xdy dung mé hinh vat diém
— 10 xo0. B6 13 mot vat diém gin vao dau 10 xo chiu tac dung tic thoi xung luc S. Do
clmg ctia 10 xo thay thé duoc tinh theo cong thirc
_EA
L

trong d6 E 12 modun dan hoi khi kéo, L 1a chiéu dai va A 1 tiét dién ngang cta day.

c (1-55)

Phuong trinh dao dong ctia vat diém (hinh 2). Sau khi day nha hét chiéu dai vat bi
dirng @6t ngdt, tic van toc bi thay ddi dot ngdt mot luong Av = y(T)
Pé danh gia anh hudng cua su thay doi van téc dén chuyén dong ta khao sat chuyén

dong tu do c6 can cua chat diém, n6 c6 dang



2+2nz+k’z=0 (1-56)
dday: 2n=—:; k’= L, b 14 hé s6 can nhét trong biéu thirc x4c dinh lyc can cla
0 mO
moi truong, dugc tim tir thuc nghiém:
Fcén = hz
Trong diéu kién lyc can bé (n << k), véi diéu kién dau z(0)=0; 2(0)=v, phuong
trinh (1-49) c6 nghiém

z=z.6" (cos Kt + I? sin k*tj at%e‘”t sinkt v6i k' =+k’-n? (1-57)

Do d6 dao dong gay ra c6 bién d6i dot ngdt van tdc tai thoi diém t =t, phu hop voi (1-
57) c6 dang

dz = d{zoe‘nt (cos Kt + ; sin k*t) + %e"“ sin k*t} + %e‘"(“‘l’ sink™(t—t,) (1-58)

Pé tim dai luong bién thién van tdc ta sir dung phuong trinh dong luong
d(m,z) = F.dt,
trong do6 F«1a lyc va cham tac dung tai thoi diém t;
F.(t
( l) dtl

0

Tur day ta nhan dugc: dz =

Biéu thuc (1-58) bay gid c¢6 dang

dz = d{zoent (cos K't+ %sin k*tj + %e”‘ sin k*t} + &tkl?e‘”“““ sin k™ (t—t,)dt,

0
(1-59)
Dé giai bai toan tiép theo ap dung diéu kién dau: z,=0; z,=0
Biéu thtrc (1-59) duoc viét lai

dz = itl,?e*"“*l’ sin k™ (t—t,)dt, (1-60)

m,K

Tich phan hai vé biéu thirc trén voi F.(t,) = F = const ta c6

_ F
m, k"

Bang phuong phap tich phan ting phan, ta nhan duoc

t
z fe W sink™(t—t,)dt,
0

zZ= E{l— e (kl sin k't +cos k*tﬂ (1-61)
c

Phuong trinh ndy mé ta chuyén dong cua vat dugc duy tri do lyc F. Gia st tai
thoi diém t hé chiu tAc dung cua lyc va cham do tac dung cta lyc va cham ton tai trong
khoang thoi gian t(t khoang thoi gian va cham). Chuyén dong cua vat sau va cham,
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tic t> 1 s& 14 tong hop tir hai chuyén dong: chuyén dong do tac dung caa lyc va cham
F tai thoi diém t dugc tinh theo cdng thire (1-61), va chuyén dong do tac dung cua luc
va cham (-F), duoc tinh theo biéu thirc .

7' = —E{l— e "t [kl sink (t—t)+cosk (t— T)H (1-62)

c
Viy chuyén dong cia vat sau thoi diém t> 1 s& duoc tim tir hop cua (1-61) va (1-62).

Z= E{e‘"(“’) L(i sin k™ (t—1)+cosk™(t— r)} —e™ [ I? sin Kt +cos k*t)} (1-63)
c

Biéu thirc (1-63) ¢ thé dugc viét trong dang sau.

e "t L? sink™(t—t)+cosk™(t— r)} —e™ ( kn sin k't +cos k*tj

F.t
C T

Z =

(1-64)
ChU Y rang
im(F.1), , =S (1-65)

Vi S la xung va cham.

Khi t ->0 biéu thirc trong ngoic cua (1-64) ¢ dang bat dinh % Bang cé4ch st dung
qui tac Loitang dé khtr dang bt dinh % , ta nhan dugc

S —e"sink’t (1-66)

m,K

=

Trong trudng hop sie can ciia moi truong yéu, tic n= 0, k™ =k, ta co

Z= isin kt (1-67)

m,K

Khi @6 vat dao dong diéu hoa voichu ky T = ?n , CON gia toc dugc tinh theo biéu thic

a=2= —%sin kt (1-68)
mO
Gia tri 16n nhat cua gia toc sé bang
Sk
“m,

(1-69)

max
0

Tinh toan sirc cing dong cuc dai xuat hién trong day do dao dong vai chi y gié tri 16n
nhét cua gia téc duoc tinh theo cdng thire (1-69), ta co

11



sk _

F=m,a
m

Sk (1-70)

max = 0
0

Do d6 tiéu chuan bén dong luc cua day sé la
_F S k

o= 2= S o] (1-71)
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Chuong 2

AP DUNG SO CHO MOQT SO MAU DAY BAO HIEM
AN TOAN LAO PONG

Viéc kiém tra do bén dong lyc cua day bao hiém an toan lao dong co6 thé duogc tién
hanh theo ba hudng.

Hudng thir 1: Tinh todn theo cong thace (1-10)

%ET)S[G] (2-1)

Hudng thir 2: Tinh todn theo cong thace (1-47)

max|m,t(l,t)| <[o]

A (22

Huwéng thir 3: Tinh toan theo cong thirc (1-64) voi chi y dén biéu thuc (1-8) ta c6
S=m,y(T)

m,y(T)k
A A A

Kiém tra d6 bén dong voi 2 mau day cung loai vat li¢u la polyester, c6 tiét dién
chir nhat A =3x45=135 mm®, E = 2845 N/mm?, [6]=176,6 N/mm?*, my =75kG

5

1 1 1 1 1 1 D - " ) ) ) )
0.1 0.z 0.3 _ 0.4 0.4 0.6 0.7 0 01 02 03 04 05
tirne(s)

time(s)

D) thil Db thi 2

I. MAu 1: C6 chiéu dai L, = 1,2 m; y=0,82 kg/m

Duya vao phuong trinh (1-3) ta xac dinh dugc y(t) va y(t). Vi cac diéu kién dau: y(0)
=Y =0,1; y(0) =v, =0 str dung phan mém Matlab ta v& dugc do thi 1.

Tir d6 thi 1 ta x4c dinh dwoc T = 0,473 (s), Y(T)=4,65 m/s;

13
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Thoi gian va cham t=0,2T =0,2x2x314 x /LZA ~ 0,02 (s)
2845 x135

1. Kiém tra dp bén theo céng thirc (2-1)(tirc theo phwong phdp thir 1)
75x 4,65
135 x10°° x 0,02
2. Kiém tra d¢ bén theo cong thirc (2-2)(tize theo phwong phap thir 2)
V6i y(T) = 4,65 m/s thay vao phuong trinh (1-3) ta thu duge ¥(T) = 9,935 m/s%. Theo
cac cong thiac (1-11), (1-31), (1-43) ta tinh duoc.
P =m,y(T)=75x9,935 = 745125 N

=141x10°N/m? =134,34N/mm? < [c]=176,6N/mm?

6 -6
o, B [EA _OLL [2885x10°x135x10° _ ¢, oo
Iy 12 0,82
c o 2PSB_ 2x7A5125x01L _ .,

ho?®  12x0,82x62,73?

2V, 2xy(T)

D, =- B(cosB—l):—

1 1

(cosp—-1)=815x10"°

Dé kiém tra 4o bén theo phuong phép thir 2 ta tinh ddi véi thanh phan thi nhat cua gia
téc(bién do).

a=max|u(l,t)| = ’/C? + D? =62,73,/(0,042) + (815x107°)? =168,4

m/s?

Vay diéu kién bén la
o max|m,i(l,t)  75x168,4
A 135x10°°
3. Kiém tra d¢ bén theo cong thire (2-3)(tikc theo phwrong phéap thir 3)

6 -6
I EA:\/2845><10 x135x10° _ e a5 (s
m, m,l 75x1,2

Vay diéu kién bén theo phuong phap thir 3
oo m,y(T)k _ 75x 4,65 % 65,32
A 135 x10°°
II. MAu 2: C6 chiéu dai L, = 1,8 m; y=0,59 kg/m
Dua vao phuong trinh (1-3) ta xac dinh duge y(t) va y(t). Vi cac diéu kién dau: y(0)

=94x10°N/m? =94N/mm? < [c]=176,6N/mm?

=169N/mm* <[c]=176,6N/mm?

=0=0,1; ¥(0) = v, =0 si dung phan mém Matlab ta v& duogc do thi 2.
Tir d thi 2 ta xac dinh duwoc T = 0,59 (s); Y(T)=582 m/s
18x75

x135
1. Kiém tra dp bén theo cong thirc (2-1)(ticc theo phwong phdp thir 1)

Thoi gian va cham t=0,2T =0,2x2x314 x ~ 0,023 (s)

14



75x5,82
135 x10° x 0,023
2. Kiém tra d¢ bén theo cong thirc (2-2)(tize theo phwong phap thir 2)
Vé6i y(T) =5,82 mis thay vao phuong trinh (1-3) ta thu dugc §(T) =9,944 m/s?. Theo
cac cong thac (1-11), (1-31), (1-43) ta tinh duoc.
P=m,y(T)=75x9,935=7458 N

=141x10°N/m? =141N/mm? < [6]=176,6N/mm?

6 -6
o B [EA 012 [2845x10°x135x10° o0
1y 18 0,59
c 2SN __ 2xT58x012 _ oo

o’  18x0,59 x 53,82
2xy(T)

D, :—Z—VE(cosB—l):— (cosp—1)=0,013

L L
Pé kiém tra ¢ bén theo phuong phép thir 2 ta tinh ddi véi thanh phan thi nhat cia gia
tc(bién do).
a=max|ui(l,t)| = ?/C? + D? =53,8%,/(0,088) +(0,013)* =173 m/s?
Viy diéu kién bén la
o max|m, u(l,t)| _ 75x173
A 135 x10°°
3. Kiém tra d¢ bén theo cong thirc (2-3)(tie theo phwong phap thi 3)

6 -6
| o _ [EA :\/2845><10 XA35x10° _ 3 04 (s
m, m,| 75%18

Viy diéu kién bén theo phuong phap thi 3
__MyyY(Tk _ 75x582x53,34
A 135x10°°

=97x10°N/m? =97N/mm? < [5]=176,6N/mm?

=173N/mm? < [c]=176,6N/mm?

I11. Kiém tra diéu Kkién bén theo cong thirc
Hién tuong va cham xuat hién khi c6 sy thay d6i dot ngdt van téc chuyén dong

cua vat. Dé tinh ung suat, chuyén vi trong h¢ khi chiu tai trong va cham mdt cach don
gian, trong k¥ thudt nguodi ta xem nhu hé chiu mot tai trong dong co tri ) br:ing tai
trong cua vat va cham dat moét cach tinh tai diém va cham, theo phuong phap va cham
nhan v6i mot hé sé dong kg,

Py =R xk, (2-1)
Tir d6 ta suy ra Gng suat dong Sy cling c6 dang

6y = 6, %Ky (2-2)

Theo gido trinh strc bén vat li€u ta c6 cong thure tinh hé s6 ky nhu sau
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(2-3)

(2-4)

Trong do

P- trong luong cua vat va cham

Q- trong luong cua vat bi va cham

k- hé s tinh doi khoi luong cua hé dan hdi bi va cham vé diém va cham. Néu
b6 qua trong luong ban than cta hé dan héi thi ky, = 1.

V- van toc tuong dbi trude khi va cham

g- gia tc trong truong.

01- chuyén vi don vi- chuyén vi do luc béng don vi dit tai diém va cham theo
phuong va cham, do do6 tri ) Pxo, =6 chuyén vi tinh do tai trong va cham dat mot
cach tinh gay ra.

Khi khong tinh dén khoi lugng cua vat bi va cham Q = 0 hodc Q << P. Cong thtrc tinh

V2
kd :1+ 1+% (2'5)

Trong d6 & chuyén vi tinh do tai trong va cham gay ra duogc tinh

PI
S=— 2-6
A (2-6)

hé sb dong c6 dang

Trong do

E- mo dun dan hdi

A- Dién tich mat cit ngang
Nhu vy dé kiém tra diéu kién bén cua ddy an toan ngoai viéc kiém tra theo 3 hudng
d3 néu & trén, ta con c6 thé kiém tra theo cong thirc (2-2) véi kq tinh theo cong thire (2-
5), van tdc tuong ddi trudce khi va cham duoc xac dinh theo (1-4) hodc coi day c6 khdi

luong khong dang ké vat ning roi tu do tir do cao bang 1 xudng véi v=,/2gl

16



KET LUAN

Qua viéc kiém dinh mot s6 miu cho théy cac két qua theo cac hudng da trinh
bay trén c6 chénh 1éch nhung khong 16n. Tir d6 goi 1én mot diéu 1a phuong phéap nao
c6 hi¢u quéa hon va hi¢u qua cua cac phuong phap nay so voi phuong phap da dugc
dung dé kiém dinh do bén dong cua diy bao hiém an toan lao dong trude diy. Phuong
phap sau cling xem vat roi tu do va khi day nha hét do dai da dung céc 1y thuyét va
cham ctia Niuton dé dua ra tiéu chuan kiém dinh. Muén lam duoc diéu nay can tién
hanh hang loat cac thi nghiém. L& tit nhién tir cac thi nghiém c6 thé xac dinh mién gia

tri cia hé s6 mdt cach chat hon.
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