Céng ty Héa Chat Xay Dwng Phwong Nam

Chuwong 22 ) ) . .
KET CAU THANH THANH MONG

22.1.KHAI NIEM.

Két cAu thanh thanh mong 1 mot dang thanh theo dinh nghia trude day, tic 1a n6
cling 1a mot vat thé c6 kich thudce theo mot phuong 16n hon rat nhiéu so voi kich thude
theo hai phuwong kia. Thé nhung kich thudc theo mot phuong trong hai phuong con lai rat
nho. Va thuong chu vi ctia né 1a hé, ching ta sé rd diéu nay khi di vao ndi dung nghién
ctru. Va két cdu thanh thanh mong c6 thé xem 1a mot két cau ddc biét. Két cdu nay ciing
thuong gdp trong nganh co khi, xay dung, dac biét dugc ing dung trong két cdu may bay,
tau thuy, toa xe...Vi vy ching t61 cho rang viéc gioi thiéu nhimg van dé co ban ctia tinh
toan ctia két cau thanh thanh mong dudi ddy 1a can thiét.

O hinh 22.1 biéu dién mot thanh thanh mong, thanh nay c6 bé day & rat bé so véi
chu tuyén S (duong trung binh cua mit cat
ngang) va S nay lai rat bé so v6i chiéu dai I ctia
thanh. Loai két cau thanh thanh méng nay c6 uu /\8
viét ¢ cho la trong luong nho nhupg ghiu luc 16n <
cho nén n6 dugce s dung trong két cau may bay,
tau thuy, 6 t6, tau hoa, mdt sb cong trinh xay
dung va cu....

Tinh toan vé két cdu thanh thanh mong

cling 12 mot chuyén dé 1on di duge mot sd nha < )
bac hoc nhu Timédsenko, Vlasdp... nghién ctru. ) Hinh 22.1:Két
Dic biét Vlasép khong nhimng nghién ciu vé  cdu mét thanh thanh
tinh toan do bén ma con nghién ctru vé 6n dinh, mong

vé dao dong cua cac két cdu thanh thanh mong, vi vy doi khi nguoi ta con goi la li
thuyét ciia Vlasdp. Chung ta lam quen v61 mot s6 dinh nghia sau:

- Mit cach déu hai mit bén cia mot thanh duoc goi la mat trung gian. Giao
tuyén cta mdt trung gian véi mit cit ngang goi l1a dudng trung gian. Hinh dang cua
dudng trung gian con duge goi 1a chu tuyén ctia mit cit ngang.

- Thanh c6 mit cit ngang ho thi chu tuyén cua né 1a mot dudng hd va thanh co
mit cit ngang 13 kin thi chu tuyén cta no 1a mot dudng kin.

- Bé day & cua thanh ciing c6 thé khong ddi hodc thay d6i (xem hinh 22.2).

I
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22.2. PAC TRUNG QUAT CUA MAT CAT NGANG CUA MOT THANH THANH
MONG HO.
22.2.1. Toa d§ quat (trong hé doc cuc).
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Gia stir co mét duong chu tuyén nhu trén hinh 22.3. Ta chon mot diém O bat ki trén
duong d6 1am gdc toa do va lay mot diém P bat
ki trén mat phang chira mat cit ngang goi 13 diém
cuc. Co mot diém A trén dudng chu tuyén cach O
theo dudng chu tuyén 1a S, ta xét phan t6 AB c¢6
d6 dai theo duong chu tuyén 1a dS (xem hinh
22.3), ta co:

- Hai 1an dién tich tam gidc PAB la:

do=r-dS
Trong d6 r 1a khoang cach tir P dén duong Hinh 22.3:Tinh dién
tiép tuyen tai A. tich quat trong hé toa
- Ta goi tich phan dudi day la toa do dé déc cuc

quat cua A:
S
oozjdcozjrdS cm’ (22-1)
S 0

- Toa d¢ quat nay veé tri s& bfmg 2 1an dién tich cta tia PA quét trong mat cit khi
A chay tir O dén diém dang xét. DAu cua toa 4o quat duoc xem 1a (+) khi tia A quanh
quanh diém P theo chiéu kim dong ho va 1a (-) khi tia PA quay nguoc chiéu kim dong ho.
Vay toa do quat phu thudc vao vi tri ciia cuc P va goc toa do O da chon.
Duéi ddy chung ta trinh bay cach tinh va v& cac biéu do quat.
Vi du 1: Cho mdt dudng trung gian va chon goc toa dd O va cuc P nhu trén hinh
ve€ 22.4.
Bai giai: Toa d6 A 1a 2 1an dién tich cta tam giac POA:
o, =—POx-OA=-a-S

Pai luong nay mang dau (-) vi tia PA 2a? a2
quét tir O—A quay nguoc chiéu kim dong hé. | cl
a
0
—

Gia tri cua toa do quat tai mot diém trén )
duong chu tuyén dugc vé g voi tung do cua
n6 ké tir duong trung tuyén (xem hinh vé& 22.4).
Vi cach lam nhu vay:

Tai diém (1)sécoé: o, =-a’ P x
Tai diém (2)séco: ©, =-2a’ o
Tai diém (3)sécod: ©, =+a’ > €
Tai diém (4) s& co : o, =0 a’ //L@Ufy |
(Tai didm 4 c6 hai gia tri tr O dén (3) va tur —
(3)-(4) bang nhau nhung ngugc dau) y
Vi du 2: Hay vé& biéu d6 toa do quat cta Hinh 22.4: So dé chon
dt{(‘)’ng chu tuyén cla mat cit ngang dugc biéu géc tea d6a0 va cuc P
dién trén hinh 22.5.
Bai gidi: Vi cach chon gbc O va cuc P F °
nhu trén hinh v& thi khi A chay trén duong 242
PO2 hay P-3, gi4 tri cua toa d0 quat bang ©
khong. ©
Tai diém (1) : o, =2a’ -

O
2a _él4a2
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Tai diém (2) : o, =—4a’
Biéu dd toa do quat dugc biéu dién trén hinh 22.5.
Vi du 3: Trén hinh 22.6 biéu dién mot dudng chu tuyén tron hd véi vi tri cuc va
gbc nhu hinh v&. Hay vé biéu d6 quat cia no.
Bai giai: Goi 0 1a gbc & tdm cta cung OD=S va r 1 khoang cach tir P dén duong
tiép tuyén ctia vong tron tai D, r duoc xac dinhi~
r=2R-cos—-R (1)

o =R*(2sinp - )

Hinh 22.6:
buong chu tuyén ho (a) va biéu dd toa doé
quat cua no (b)

Viy toa do quat tai A 1a dién tich quat do tia PD quét khi D chay tr O—A.
@
o, = _[rdS = RZI(2cos9 ~1)o
0

S
Hay o, =R*(2sing-0) (2)
Can ctr vao (2) ta v& dugc biéu db quat nhu trén hinh 22.6b
22.2.2. Toa d§ quat trong h¢ truc vudng goc.

Trong hé toa d6 vudng géc Pxy c6 mot dudng cong G biéu dién mot doan cia
duong trung gian clia mot mit cat ngang nao d6 (xem hinh 22.7).

Mot cach gén ding, ta xem dién tich vi phan do 1a béng hai 1an hiéu cua hai dién
tich cua hai tam giac PBC va PAC, , nén ta co:

do = ydx — xdy (22-2)
Trong d6 x,y 13 toa d6 ctia diém A va (x+dx), (y+dy) 14 toa d6 cta diém B.

Yy Yy Yy Y3
G /G
I
C B 4
- v b
dmw = )
P 1
P X dx X P X
Hinh 22.7: Toa dé Hinh 22.8:Quan hé toa
quat trong hé truc dé quat khi duong cong

cé hai cuc

vuéng goc 226
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Chung ta ciing c6 thé thiét 1ap twong quan giira cac toa do quat dbi voi 2 cuc bat ki.

That vay: trong mit phang chira duong cong G ldy hai cuc P, va P, véi hai tryc
song song Px;y; va P2x,y, nhu trén hinh vé 22.8.Toa do ctua cuc P, trong h¢ truc Pix;y;
la a,b. Gia su da xac dinh duogc toa dd quat trén cung OI=S tuong ing véi cuc Py, bay gio
hay xac dinh toa d0 quat cua doan cung d6 vaoi cuc mai 1a Ps.

Tuong tu nhu trén ta co:

do, =y,dx, —x,dy,
Theo hinh 22.8 ta c6 duoc quan h¢ sau:
X, =X, —a;y, =y, —b
Vay: do, = (Y1 _b)dxl - (Xl - a)dY1
Lay tich phan hai vé doc theo O, ta co:
®, (S) = (S)_ b(xl — Xy )+ a(Y1 - Y1o)

Trong d6 x; vay; la toa do cua diém I va x0 ,yio 1a toa dg cua diém O trong hé toa
d6 Pix;y;. Néu c6 mot hé truc bat ki song song véi chung 1a Pxy chang han (xem hinh
22.8) thi ta c¢6 thé viét o, dudi dang méi:

0, (S)=0,(S)-blx - x,)+aly -y, (22-3)

T biéu thirc (22-3) ta c6 nhan xét sau ddy: Khi thay doi vi tri cuc P, nghia 1a gié tri
a, b thay doi thi toa d6 quat s& thay d6i mot trj s ti 1& bac nhat ddi v6i cac toa do x,y. Khi
thay ddi vi tri géc O trén cung, nghia la thay ddi vi tri toa do X0,¥o thi toa d0 quat thay ddi
mot hing sb.

22.2.3. Pac trung quat va cach xac dinh ching.
Ciing nhu trong chuong dac trung hinh hoc trudc day, ta co6 cac dinh nghia sau day:
- Goi m6 men tinh quat 1a biéu thirc sau:
= j j wdF (cm*) (22-4)

- Goi m6 men quat duong la:
Ty = ” oydF(cm®)
F

(22-5)
J,, = IjmxdF(cmS)
F
- Goi mo6 men tinh quat 1a tich phan sau:
= [[w?dF  (em®) (22-6)
F

Vi F 1a dién tich ctia mat cit ngang; x,y la toa do ctua diém K nao d6 trén mat cit
ngang va o l1a toa d§ quat twong tng cia diém K d6 do1i véi cuc P da chon (hinh 22.9).

Trong truong hop be day 6 khong doi thi cac bieu thuce tich phan trén ¢6 dang nhu
sau :
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S, =3[ wds
Y K
J =9 dS F
" ! > Y S
(22-7)

T, = SImde @/

S
1, =8[w’dS ’

S O X X

RS rang néu biéu d6 toa do quat o da
dugc xac dinh thi cac tich phan (22-7) c6 thé
tinh d& dang. Néu cac duong chu tuyén co
nhitng doan thang thi cc tich phan (22-7) c6 thé
xac dinh bang phuong phap nhan biéu 46
VéréSaghin nhu trong chuong tinh chuyén vi.

Vi du 4: Hay tinh cac dac trung quat cho hinh 22.6a (trong vi du 3).

Bai gidi: Ta da xéac dinh dugc toa dd quat tai diém A bat ki trén chu tuyén o vidu
3 1a: o, =R*(2singp-9)

Viy céac dac trung quat theo (22-7) duoc tinh nhu sau:

= ”(odF = R38j(25in(p—(p)d(p =0
F -

Hinh 22.9:Cdch xdac dinh
cdc ddc trung cua quat

Jo, = ”xc)dF = R48]Ecoscp(25in(p—(p)d(p
F -n

Jo. :”yc)dF:R48I.sin(p(2sin(p—(p)d(p
F -T

T 2
J, = ijzdF - Rszs_j(zsimp—(p)zd(p - 27{%— ZJRSS

Chuy: dF=6xd¢o
Vi du 5: Hiy xac dinh cac dic trung clia quat ctia mat cat v6i chu tuyén cua nd
duoc biéu dién trén hinh 22.10.
Bai giai : Ngoai biéu do toa d6 quat di dugc v& ¢ vi du 1 (hinh 22.10a). Dé ¢
2a’

\ B 11/ EH =

a) b) c)

HinhttB2idthAReI2NEOme 6 quat

(a) va biéu do vé gla tri y va x O
drdna chir F1ivAdn (B) . (o)
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duoc cac dic trung quat ta v& thém vé gia tri clia y va x & cac vi tri cua dudng chu tuyén
(xem hinh 22.10b, 20.10c).
Bay gio ching ta lan luot tinh cac dic trung quat bang cach nhan biéu d6
VéréSaghin:
3

= [[odF = 5[ wdF = Y
F S 2

1, = [[oydF= %
F

T, = .”coxdF =da*
F

J, = [[wdF
F

Chung ta c6 mot sé dinh nghia can luu y nhu sau:
-Néu J, =7, =0 thicuc P luc nay s€ la cyc chinh.

- Néu S,=0 thi gbc O twong tg goi la gdc chinh.
- Biéu db toa d6 quat twong ung v&i cuc chinh va gdc chinh dugc goi 1a biéu d6
toa d§ quat chinh. M6 men quan tinh quat twong Ung véi biéu dd d6 duge goi 1a m6 men
quéan tinh quat chinh. Nhu & vi du 4 thi P va O 1a cic cuc chinh va gdc chinh va tri s6 J,,
dugc goi [a m6 men quén tinh quat chinh.
Vi cac dinh nghia do viéc xac dinh cuc chinh, géc chinh 1a rét quan trong. Dudi
day chung ta trinh bay cach xac dinh cuc va gde chinh do.
Ta c6 mot chu tuyén clia mat cét ngang nhu trén hinh v€ 22.11. Gia str c6 h¢ toa do
Oxy la h¢ truc quan tinh chinh trung tam ctia mat cat d6. Ta chon cuc P, bat ki, ma vi nd
ta da tinh dugc toa do quat w; va cac dac trung khac V2
dbi véi hé tryc toa d6 Pix,y. Y1
Goi P, 1a cyc chinh phai tim thi theo dinh
N |

nghia la:
Jo,, = J.IwzxdF =0 ] \ 3 X1

y
/
f ” X
va Jo,, = || ®,ydF=0 //
F 2 M\\

Tt biéu thire (22-3), ta co:
Jo, = [ﬂml =b(x=x, ) +aly -y, JkdF = 0 Hinh 22.11: So d& xdc

o = [[lo,~blx—x)+aly—y,ydp =0  HR e v 9o chind

Ciling nhu ¢ trén a va b 1a toa do cua cuc P, trong h¢ toa do Px;y;. Néu ¢6 mot hé
truc song song thi cuc P, va P trong h¢ nay c6 toa d¢ la (xz,y2) va (x;,y1) thi tri sdavab
lac nay 1a hiéu s6 cua toa dd x,, X; va ya, yi. Chil ¥ nhu  gia thiét & trén Oxy 1a hé truc
quan tinh chinh trung tam, thi ta sé co:

Bn
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— lex
a=Xx,—-X, = I
I, (22-8)
b=y,-y, = Jy
Day 1a cong thic ’dé xéc dinh toa d cua P, tir vi tri Py bat ki.
Vi tri ciia diém goc chinh dugc xac dinh tir dicu kién: S,=0

Trén hinh v& 22.11 luc dau ta chon mot diém bat ki 1a M 1am gdc, toa d6 quat cta
N doi voi diém goc M duogc ki hi¢u 1a wp. Néu chon mot diém My khac 1am goc thi ta s€
c6 moi quan h¢ trén hinh 22.11 s€ la:

Oy = Oy + Oy
Vay: @y, = Oy — Oy
Néu xem M, 1a diém gdc chinh thi:
N N
Siv, = [[onodF =0

F
Hay SSMO = J.J‘((oy4 — oy’ )1F =0
F
Suy ra: ”mﬁdF—mﬁ“J' dF =0
Cubi cung ta tinh dugc mﬁl‘j nhu sau: F
” oy dF
Oy’ = e (22-9)

Cong the (22-8) cho phép ta xac dinh dugc toa do quat ctia diém M, tir diém gdc
M bét ki di chon ban dau.

Vi du 6: Hiy xéc dinh cuc chinh va gbc chinh cta chu tuyén hinh chit nhat voi bé
day & khong do6i nhu trén hinh 22.12.

P
v.oos | y Ay 42 y
%a 2\ 2 a
, SN 2
125 =
«s = \%
N = X g O X
-
o

2a’ 0
3 a/J@JJJJw; N BN
b)

a) c) d)

Hinh 22.12: Xdc dinh cuc chinh va gbéc

chinh cua chu tuyén hinh chii nhadt vdi
chiéu day & khéng doéi
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Bai giai: Pau tién ta phai xac dinh h¢ truc toa d§ quan tinh chinh trung tam cta
mit cit nay, do bé day & khong doi nén hé truc quan tinh trung tim ciing 1a Oxy (xem
hinh 22.12a). Nhu trong chuong dic trung hinh hoc ta xac dinh dé dang cac dai luong
sau day:

Luc ddu ta chon P, 13 & goc hinh chit nhat (xem hinh 22.12a).Tir ddy ta tinh duoc
toa do quat ®; (xem hinh 22.12b). Pé tinh cdc mod men quat ta phai v& thém cac biéu do x
va y (hinh 22.12¢ va 22.12d). Sau d6 ta dung phuong phép nhéan biéu d6 VéréSaghin, ta
duoc:

Joy = .[FJ.X'mldF =%a4 -3

1
va Jo s =J-jy-(nldF=——a4 -0
. 3
J, _10.55
73
Jy =ga 0

Cuc P, dugc xac dinh nho cong thue (22-8):
1 5
X, :Ea+xl; Yy, =7a+y1
~ Ung véi cuc P, va goc O ta vé& dugc bicu P,
d6 quat nhu trén hinh 22.13.
M6 men tinh quat d6i vdi goc O la: %az 0,092’ ga

” NdF—§a3 \%

Ttr cong th}IC (22- 9) ta xac dinh dugc toa
dd quat do1 véi goce chinh O:
”deF 38 235 %az ! /009a2
o = _70° 0952 ) f
F 620
Trén hinh 22.13 ¢6 hai diém O; va O, c6 80 /

géc toa dd quat bé‘mg 0,09212 .Ta chon Oy gﬁn cuc 35"
P, 14 diém goc chinh. , Hinh 22.13: Bidu
22.3.UNG SUAT TIEP TRONG THANH AR e
MONG KHI CHIU UON NGANG.

Ung véi bai toan udn ngang thi trén mit cit ngang cua thanh phai c6 hai thanh
phén noi luc 12‘1, méw men udn M va lu’c’ cat Qy. NthI vay y
chung ta da biét dé tinh gia tri tng suat phap ta van su
dung cong thirc da duoc xdy dung trong phan udn

thuan tuy:
MX
o, =5y (22-10) 5 g
Dbi voi két cAu thanh thanh mong ta c6 thé sur

7

dung kha chinh x4c cong thirc Durapski dé tinh g Q

Hinh 22.14:So0 doé
tinh t¢ng sudt tiép t
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sut tiép ma ta da thiét 1ap phan tinh Gmg suat trong chuong udn ngang phang:

Q,S;
T=—— 22-11
s (22-11)
Trong d6 S; 1a mé men tinh cia phan dién tich bi cat 1y ddi voi truc quan chinh
trung tam x, & 13 bé day (xem hinh 22.14) va xem tng sudt phan bd déu trén §.
) Néu trén mit cat co xudt hién thém luc cit theo phuong x (Q,) thi gia tri Gng suét
tiép do Qx sinh ra cling dugc tinh tuong tu:

= —QXS;
J, -8

Ung suat tiép T nay c6 mot tinh chat quan trong 1a: Ung suat tiép nay tao thanh
mot luong trén mat cit. RS rang hop luc cta no trén toan by mat cat s& 1a cac luc cat Qy
va Q,. Néu thu gon hop lyc cua cac mg sudt tiép do vé trong tam cua mat cit, no s& gay
ra mot m6 men xoan phy quanh trong tdm O cua mat cit (xem hinh 22. 15). C6 nghia la
khi tai trong tac dung tai O thi bai toan uén ngang phang ngoai mé men uén M, va lyc cit
Q
con ¢6 mot mé men xodn phy nita. Md men xodn ndy s& lam cho mat cét vénh di nhu trén
hinh 22.16. Chéc rang s& c6 mot diém nao d6 dé khi tai trong tac dung theo phuong y dat
tai diém d6 thi mé men xoan phy nay bi triét tidu, diém d6 dugc goi 14 tam ué’n Chuyla
mit cat ta dang nghién ctru thi truc y khong phai la truc dbi xtmg nén tdm udn s& léch
khoi trong tam O- diém P chang han no nam trén tryc x nhung 1éch qua mot bén (xem
hinh 22.15). Bay gid ching ta xac dinh tim ubn do.

(22-12)

y
Tai —T—
s b I
Tam n
-_QP. 0
e x
X
T | e— <_l
Hinh 22.15: Hinh 22.16:M6 men xo&n
Ludng tng sudt cdt phu do ung sudt tiép gdy

ra
Mot cach tong quat trudc tién ta gia sir tinh md men xodn ndi luc ndy do tng sut
tiép t gy ra doi véi mdt diem P nao d6 (xem hinh 22.14) thi:
M, = [[7-5-rdS
F
Trong d6 r 1a khoang cach tir P dén phuong cua tmg suit tiép t va dS 1a 46 dai vi

phan ciia duong chu tuyén tai ing suét tiép d6. Gia tri rdS chinh 14 vi phan toa d6 quat do
cua duong chu tuyén doi voi cuc P.
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Thay gia tri ctia (mg suét tiép T tinh tl‘r cac biéu thirc (22 11 ) va (22-12) vao Mp ta
: Q,
CO: = — S e dF S e dF
Ij Ij y dF

O biéu thirc nay c6 hai tich phan tuong tw nhau nén ta chi xét mot s6 hang rdi suy
ra cho so hang kia.
Ta chi xét s6 hang sau:

jjs —dF S

ds;
- jF | T
Trong 6 S; va S, chi trj sb St -® & vitri (1) va vi tri (2) (hinh 22.14). RS rang tai
vitri (1) thi ST =0 vi tai diém dau F;=0, tai vi tri (2) & cudi mit cat thi ST =0 vi truc x
13 truc quan tinh chinh trung tdm thi mé men tinh toan hinh ldy d6i voi nd phai bang

khong.
Cho nén: ”S SO 4F = H ds, dF

ds;

X

dF

Trong doé ta c6 : =y

Piéu d6 cho ta biéu thirc:
”SX -odF =”yw~dF =1,
F F

Nhu vay cudi cung ta c6 mo men ndi luc do Uing suat ti€p t gay ra tai diem P la:

MP =&.Jm +&ch
J, J,
Mudén md men nay triét tiéu voi moi gia tri Q, Qy thi phdi c6 diéu kién:
Jo, =14, =0 (22-13)

Tuc 1a diém P sé 1a cuc chinh, khi né 1a tAm udn ctia mat cit ngang.

Chung ta c6 thé xac dinh tim uén dé dang hon. That vay, chung ta hdy quan sat lai
hinh 22.15, véi cach dat luc theo phuong y (khong phai la truc dbi xtmg), thi cac luong
ung sut s& tao thém mot mo men xoan quamh diém O. Bay gid chiing ta dich chuyén
diém dit lyc trén tryc x tir O sang diém P nao d6 (xem hinh 22.15). Ta thdy hop luc cac
g suat & canh trén va canh dudi v6i diém P mot mé men thuan chiéu kim dong ho va
mo men do dugc tinh:

b 5b h-8-b?
T:IT-S dt_Qy Itdt Q
0 AN 0 4]
V(r)’l ’[:h:&.S.t.E

I -8 L6 2
Trong d6: Qy- luc cat; S$ - mo6 men tinh cua phén bi cét; §- bé day cua mat cat; h-
chiéu cao ciia mit cat; b- chiéu rong ciia mat cit; t- bién s tir 0—> b.
Con hop lyc cac Gmg suat tiép trong long 1a R chang han n6 giy ra mo men xoan
dbi v6i diém P s& 1a R-e c6 chiéu nguoc lai véi mdé men xodn & cac dé tao ra. Va hay mo
men nay néu bfmg nhau sé& xac dinh dugc d6 1éch e dé P trg thanh tdm ubn.
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Viy: R-e=2T-%
_T-h _Qh’s-b>  oh’b?
R 4] . Q 4]
Néu & nho hon b va h nhiéu thi ta c6 thé liy gan dang:
3 2 3 2
I =£+2(hj -5~b=5 h +ébh

Suy ra:

X

12 2 12 2

Vi du 7: Xéc dinh tim ubn cua mit cit ngang chit — nhu trén hinh v& 22.17 Cho bé
day ctia n6 1a § khong doi.

Bai gidi: Trudc hét ta chon hé truc cxy la h¢ truc quén tinh chinh trung tam cua
mit cat ngang. Luc dau ta ldy P; va O 1a cuc va gdc ctia mit cit (xem hinh 22.17a). Biéu
dd toa d6 quat o, twong ng v4i cuc P, ta dd gip va duoc trinh bay trén hinh d6. Con
biéu dd toa do x,y duoc biéu dién trén hinh 22.17b va 22.17c.

bh2 h Xc b_
/rr‘l’rr@ 2 — — ~
MBI 2 =il
P, P 7 s
el u
:i O C < C < H C X
th é [
/ = 2 T = b-
+ H
b h '\E -
h+6 % 2 \% 2 %
b

Ta nhan thy bigu) do toa x 1a d6i xtmg, ma lk))i)éu d6 o, lai phan ddi )fl’rng, cho nén:
Hinh 22.17: Xap d_lﬂqx(,;@m —Pn cua mdt cit
ngang chi L

Con J,  dugc xac dinh nhu sau:

21,2
wx_z.@.b 1 h S b’h S
! 2 22 4
Giéa tri m6 men quan tinh cia mat cat ngang doi véi truc x s€ la:

. (b + ij(h +3)° (b = ij(h -3)

* 12 12
- 8h*(h +6b)
* 12
Tur cong thic (22-8) ta tim duoc toa do cua cuc chinh la:
Jmﬂ 3b2 T —
~J.  h+6b’
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Toc 14 P, ndm trén truc x vé phia am va cach cuc P; ban dau mot khoang:
3b?
i h +6b )
Chung ta cting co6 thé suy luan mot cach khac: Trudce tién ta xac dinh m6 men xoan
noi luc doi voi Py:

h 3b*
M, =2—|1-6-dS=
g 2! D reb
Dé P, 13 cuc chinh (12 tAm udn) thi mé men ddi voi né phai bang khong, nghia la:
— 3b*
QPR +Q e T
3b*
Vay : PP, =—
W b2 h+6b

Chu y: Déi voi cac mat cit c¢6 hai truc ddi xtng thi tAm uén s& tring véi trong tim
clia mat cat hodc néu mat cat ¢ mot truc dbi xung thi khi tai trong tac dung theo truc do
(diéu nay da duoc ndi va gidi han trong chuong udn ngang phang).

Con d6i véi nhitng mat cat giai chir nhat dong _quy tai mot dlem (xem hinh 22.18)
thi tim udn hay 13 cuc chinh 1a diém dong quy d6 vi rang ludng tng suit tiép qua diém do
nén khong gay ra md men xoan déi véi no.

&

Hinh 22. 18 Tdm ubdn cua mét s6

- > .- S 1 2

22.4.BA1 TOAN XOAN
THANH THANH MONG

Pbi v6i nhimng két céu thanh thanh mong thuong la nhing giai chir nhét hep ghép
lai, vi vy nhiing tinh toan Ve Xoan d6i voi hinh chir nhat trong li thuyet dan hdi ma ta da
gio1 thiu trong chuong xoan van c6 thé sir dung duoc ddi vai cac két cau thanh thanh
mong. Sy phan bd tng suit tiép trong thanh thanh moéng dugc biéu dién trén hinh 22.19a
va trén bé day & duoc phong dai nhu trén hinh 22.19b. Hinh nay chi 1 cho ta thdy ¢ mép
gié tri g suat 1on nhat (giéng nhu xoin thanh mat cat chit nhat da giap ¢ chuong xoén).

S2
L
— 11— 7y
5 1 9
5 i
LN O E T i
\\L\ S;
‘\/-\/ S4 i
a) b)
235
Hinh 22.19: Sz,htzp‘{ya/}/|@mam12ﬁ1€@nﬁ2 20:S0 dé tinh mé
ung sudt tiép trong thanh men xodn o midt cdt khéng

+hanh mAhno +MA A~ A3



Céng ty Héa Chat Xay Dwng Phwong Nam

Déi v6i nhitng mit cat nhu trén hinh 22.19a ta ¢6 thé tuong tuong kéo ra thanh mot
giai hinh chit nhat c6 cung mot beé day khong doi, thi ing suat tiép 16n nhat ¢ gitra canh
dai va tri sO cia no la:

3,33M,
T W =— 22-14
max 62 . S ( )
Go6c xoay dugc tinh véi cong thirc:
3,33M, -1
=== 22-15
i G-§8°-S ( )

Trong d6: 8- Bé day cua thanh; S- Chiéu dai ctia dudng chu tuyén; I- Chiéu dai cua
thanh.

- Trong trudng hop nay xem giai chit nhat co ti s6 canh dai trén canh ngin
1a1/8 = oo. Nén hé s6 a=0,33 va y=0,33.

Cling c6 khi vo1 mat cit khong the kéo dai thanh mot giai chir nhat nhu trén hinh
22.20 chang han thi ta xem mé men xoan M, 13 tong cidc mod men xodn trong timg phan:

M, :%[Sf S, +82+S, +...+8° -8, |, Suy ra:
3M, -1
*7Glsis, 4808, 416 S ]
Dbi v6i nhitng thanh mong hé tir két qua mg suat 16n nhat xudt hién ¢ trung diém

canh dai c6 thé suy ra tmg sut 1on nhat & noi c6 bé day 16n nhat. Gia sir doan d6 1a doan
thur i, thi :

(22-16)

M
Tmax = 32 £
o; S,
(22-17)
~3M,
GS’'S.
Gia tri ndy ciing 1a goc xoan & mat cat d6. Tir (22-17) ta cd thé o :
d, )
T =9-GoF = @G
1 1
Pua gia tri ¢ tinh tir (22-16) vao day, cudi cing ta co:
3M, -
Y4 8max (22'18)

T =
878, 4828, +...+82 S,
- Chung ta xét truong hop mat cat ngang c6 chu vi khép kin. Co thé noi sy phan b
u'ng suat ¢ loai mit cit ndy khac voi trudng hop mat cit hd. Néu mat cat khép kin ma
chiéu day & cua n6 khong thay doi nhu trén hinh 22.21, thi ing suit tiép cling s& phan b
déu theo bé day. Néu mit cit ngang cua thanh mong khép kin co bé day thay dbi nhu
hinh 22.22a thi quy luat phan bd tmg suat phirc tap hon. That vay ta thir tich mot doan
thanh v6 cling bé co bé day thay ddi (xem hinh 22.22b) chiu xodn thuan tuy véi My.
Chung ta hiy xét sy can bang ciia phan t do.
Phuong trinh chiéu cac luc theo truc z ta cé:
17,0,dz = +1,0,dz
hay 1,0, =+71,9,
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d=const 5, 5,

T2

. b)
Hcnh 22.21:S&l

phan bdu @ing
sudut tidup khi
chiddu daly khédng

Hcnh 22.22. Sa&t phdn b&u

@ing sudut tidup khi

~hi3611 datv thav AAoi

Chii y: Theo luat d6i Gmg thi 1, theo phuong z & dudng 1 13 hudng vao duong 1

(xem hinh 22. 22b) va 1, theo phu:orng z0 duong 2 1a huéng ra duong 2, cho nen chiéu 1én
truc z ta ¢6 két qua & trén. Két qua nay cho ta két luan 1a tich s6 -6 la hang s6 trén chu vi
cua mat cat ngang. Nhu vdy noi nao bé day bé thi gia tri Gng suat 1on. Va tri s6 mdé men
xoan trén mat cat ngang s¢€ la:

M, =[t-8:p-dS
S

Trong d6 p 1a doan OA trén hinh 22.23, O 13 diém bt ki nao d6 trén mit cit. A 1a
diém trén phuong t ma ta ké duong vudng goc véi no, dS 1a vi phan ciia mot doan chu
tuyén quanh diém B c6 t tac dung. Vi -8 1a hang s nén tich phan trén viét lai nhu sau:

M,=r1- 6.[ pdS
S

Biéu thuc tich phan nay ching qua né bang hai lan dién tich giéi han boi dudng

chu tuyén khép kin ctia mit cit (trén hinh 22.23). Néu ki hiéu dién tich 6 1a F" thi:

M, =1-8-2F° (22-19)
Tir d6 co gia tri tng suét tiép cuc dai:
o= My (22-20)
2F -5,

Goc xoan ¢ dugc tinh theo phuong phap nang lugng nhu

sau: Ta biét rang trong truot thuan tuy thi thé ning bién dang
2

dan hdi tich [uy trong mot don vi thé tich 1a bing — G Vay thé

o e N Xe s - n TS Hinh 22.23:
ndng bién dang dan hoi tich luy trong phan to s€ la: So db tinh M,

©°8-dz-dS
14 r 2G 2
Vay thé ndng bién dang dan hoi trong toan thanh s& la:

2g2
u:ijrza-ds-dpijT 0"dS
2G 1 2GY

du =
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M2
Ma theo (22-19) thi: 87 =~
4F
Cho nén:
2
u= I-My j§
8GF” ¢ 8

+ R ) ds A \ A A \ . 5 - <
Biéu thurc I? phu thudc vao su thay doi chiéu day 6 theo chu vi ctia mat cat
S

ngang; né cling 1a mét dac trung hinh hoc.
Mat khac, voi su tac dung x0dn thuan tuy cua mot md men ngoai luc 1a M~ thi
cong ciia n6 bang thé nang bién dang dan hdi néi trén sé 1a:
U= lM*(p
2
. Do day 1a bai toan xoan thuan tuy cho nén mé men ndi luc va ngoai lyc bang nhau:
M :MZ

M, -1 ¢dS
Tur d6 ta suy ra: =2 = 22-21
y 9= j S (22-21)
Néu § 13 hang sb thi:
M, -1-S
=—s— 22-22
(P 4GF*2 . 6 ( )

Vi du 8: Tinh tng suat va goc xoan trong 6ng thanh mong cudn bang thép 14 trong
hai truong hop:
a/ Khi mép 6ng dugc ty do (hinh 22.24a).
b/ Khi mép dng bi dinh chit (hinh 22.24b).
Cho duong kinh trung binh 1a D.

Bai giai: a) %
a/ O phuong an thr nhit:
Thanh c6 mit cit ngang hd. Dua \ Z
vao cac cong thuce (22-14) va (22-15), ta v
co: b)
3M-1 X
T(l) =—>Vva =

DTG5

b/ Véi phuong 4n thir hai: \ 2

Thanh c6 mit cit ngang kin, thi y
theo cac cong thuc (22-20) va (22-22) ta
co: Hinh 22.24.0ng thanh mong cudn
bdng thép 14:
M* a-Khi mép 6ng duoc tu do.
T pr b-Khi mép 6ng bi dinh chdt
T
2 )
4
. M :1-n-D
va (P(z) =

nD? ’
4G[ J 5
4
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Dé so sanh hai trudng hop nay ta 1ap ti sé:
Tw_3D ., %0_3D°

va
Ty 2 8 0y 4 &
Nhu vy do 10n cta tng suat ti 1& cing do 16n D/8 va goc xodn co ty 18 cing do
16n ciia D?/8% . Vi D 16n hon & rit nhiéu do d6 véi cac thanh mit cit ngang khép kin c¢6
d6 cung va kha nang chiu lyc 16n hon thanh twong ty ¢6 mit cit ngang ho

22.5. PQ VENH CUA MAT CAT NGANG KHI BI UON

Doi v6i thanh thanh mong, ddc biét 1a khi mdt cdt ngang 1a ho, thi khi chiu xoén
thuan tuy mit cit ngang ctia thanh s& bi vénh. Dé x4c dinh d6 vénh nay chung ta dya vao
cac gia thuyét sau day.

Ta gia thiét rang bién dang cua thanh la beé va nhu vy trong qua trinh bién dang
chu tuyén ctia mit cit ngang van giit nguyén hinh dang ban dau.

Chung ta hiy xét mot thanh thanh mong hé chiu xoan nhur trén hinh 22.25a.
Gia str rang khi chju xoan mit ct ngang cua thanh bi xoay di quanh mot diém O nao do
duoc goi la tAm xodn.

Hinh 22.25: Thanh thanh mong ho chiu

Bay gio chung ta khao sat phan t6 ABCD nhu trén hinh 22.25b. Sau khi bién dang
cac diém s& vé cac vi tri méi, nhung dé xét bién dang tuong dbi chung ta coi nhur giir
canh CD, thi diém A— A’ va B—B'. Va canh DA coi nhu trugt mot goc a va CB truot
mot goc tuong d6i B. Goc truot y s& 1a téng a+p.Ta tinh cic goc d6 nhu sau (hinh
22.25b):

AA!
dz

Poan A A’ 13 chuyén vi dugc tinh bang:

AA'=rdp
Trong d6:- r 1a khoang cach tir tAm xodn O dén tiép tuyén véi chu tuyén tai
diém A (xem hinh 22.25¢); do- 1a goc xoan twong doi cia AB so véi CD.
Vay : rd(p =r-0
dz
6- goc xoan ti doi cua thanh. i
Neéu goi W 1a chuyén vi cua cac diém trén mat cat theo phuong cia truc Z. Ta c6 :
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dW
B=—v
Vay goc truot y s€ dugc tinh nhu sau:
=10+ w_x (theo Hooke)
dS G

V6i gia thiét néu trén ta co thé coi trén dudng trung gian goc xoay ciia thanh mong
tai do béng 0,nénz =0, vay ta co:
dW =-10-dS=-0-do
( cht ¥: do chinh 13 vi phan toa d6 quat cta chu tuyén mat cit ngang).
Ly tich phan d6 ta co:
W=-0[do=—0-o (22-23)

Theo cong thirc (22-23) ta thdy chuyén vi W chinh 1a d6 vénh cila cic mit cit, no
phu thude vao goc xoan ti d6i 0 va toa do quat © .

Su thay doi 6 doc truc z tao nén mot hé ung suét tiép phu. That vy gia sir ta xét
mot doan thanh dz (xem hinh 22.26a), n6 sé& co bién dang theo dz sé la:

. _dw _ d@

T

Va ung suat phap tuong

ung G, s¢ la:

= Fo- ? (22-24)

Gia st o, 1a mot ham sb
bién thién theo z, tai mat trude
cO o, tdc dung thi mat sau tang
thém mot luong dz s€ cb

RN
o, +do,tdic dung (xem hinh \

22.26b), Chinh sy chénh léch a)

clia (mg suat phap ndy ma trén Hinh 22.26:su xudt hién hé ung suat
cac thanh mit cat phai xuét
hién Gng suit T dé dam bao su
cén bang cua phén t6 dudi tac
dung cua ching (xem hinh 22.26b).Chiéu tit ca cac luc 1én tryc z, ta tim thiy gia tri:

c,+do,

o,+do,

b)

phdp va ung xudt tiép khi 6 thay
doi

Trong d6 F° 1a phan dién tich trén mit cit ngang cia phan t6 dang xét. Thay trj s6

G, tr (22-24) vao day ta co : (22-

25)

Ta nhén thay rang (mg sudt tiép trén duong trung gian ctng nhu cac diém khac trén
cac mit cit van khac khong. Tuc 1a ngay duong chu tuyén ciing bi vénh, cho nén céc
cong thue da xay dyng mang tinh gan dung.

22.6. XOAN KIEM CHE THANH THANH MONG CO MAT CAT HO.
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Mot thanh thanh mong dugc xem 1a chiu xoan kiém ché khi & noi nao d6 cua thanh
c6 nhiing lién két han ché do vénh cua mat cit ngang.Vi nhu thanh chiu ngam mot dau,
dau kia tu do hodc nhitng go cimg duoc han vao thanh...

Duéi ddy ta xét mot thanh ngam mot dau va mot dau ty do chiu xoan thuan tuy nhu
trén hinh 22.27. O noi ngam thi thanh phan chuyen vi W bing khong, ¢ day khong c6 su
vénh dugc. Nhung cang xa dau ngam thi sy xodn cang ty do nén dg vénh cua mat cit
ngang cang 16n. Vi bai toan xodn thuan tuy nén luc doc va mé men udn déu khong co.
Cho nén thanh phan tmg suat phap do xodn gy ra phai rao ra mot hé ndi lyc can bang. Vi
vay ta co: Iczde=O; IGZXdF=O; J.GZdF=0

F F F

Thay gia tri 67 tinh & biéu thirc (20-24) vao day ta dugc:
J.O)de=O; I(oxdF=0; J.O)dF=0
F F F

Toa do quat o dugc tinh véi tdm xo0an. Hai biéu thirc dau ching to tam X04n trung
v6i cuc chinh ctia mit cdt va tAm xoén cling tring v6i tim ubn. Tich phan tht 3 cho ta
xac dinh géc chinh cua toa d quat o.

M6 men xoédn do (g suat tiép tao nén gém hai dai luong:

M, =M, +M,
M; - M6 men xodn do Gmg suat vong gy nén (xem lai hinh 22.19). Tri s6 nay duoc
xac dinh nhu sau M, =GJ,0 (22-26)

Trong d6: J- la mot déc trung hinh hoc cua mat cét ngang ma ta goi la do cimg khi
xodn (xem chuong xodn thuan tuy). Ching han véi mot mat cat ngang , néu ¢ thé trién
khai thanh mot gidi hinh chir nhat thi cong thirc (22-15), J dugc tinh nhu sau:

8-S
, 9 9 3
Hoac mat cat khong thé khai trién thanh giai chir nhat thi :
8-S, +83S, +...+8°S,
4 \ 3
M, 12 m6 men xoan ludng 1z gay ra (xem hinh 22-26):
M, = [t,8-r-dS=[r,-5-do
S

J=

J =

Pua gid tri 17 tir biéu thire (22-25) vao ddy ta c6 :

M, —Eﬂ {J’mdF]d
dz? "

Dung phuong phap tich phan doan, ta c6 thé viét lai nhu sau:

Ed%?[mjmdﬂzj —jsz]

Nhung Zz =0
( nhin véao hinh 22.10 thi hiéu duoc diéu nay)
2
Viy: M, =-EJ, % (22-27)
Z

Cudi cung ta dugc mo men tong cong s¢€ 1a:
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@0
Z

M, =GIO—EJ,

A = GJ 3 < . A A ~ K .
Néu ta dat R =’ thi phuong trinh vi phan trén s& dugc vict lai :

[0}

= (22-28)
dz aJ

M la mt ham déi véi z, xem nhu da biét theo diéu kién bai toan.

Nghiém tong quat cua phuong trinh vi phan d6 1a

0=C, -Shaz+C,chaz+0" (22-29)

Trong d6 :0 - 1a nghiém riéng cua phuong trinh vi phan bac 2 (22-28); cac hang sb
tich phén C, va C; dugc xac dinh tur diéu kién bién (lién két) cua thanh.

Vi du 9: Xac dinh tng sudt phap va ung suét tiép trong thanh chit I ngam mot dau
va mot dau tu do chiu xodn nhu trén hinh 22.27. Céac du kién cho nhu sau: h=200mm;
b=100mm; §=10mm; I=1m; p=0,3; E=2-10’ N/cm2 ; Mz=M"= héng $6.

Bai giai: St dung phuong trinh (22-28):

d 0 020
dz>

Ta chon nghiém riéng dudi dang:

*

Vay nghiém tong quat s& 1a:

*

0 =C, -Shaz + C,chaz +M—
EJ

Cac héng s6 C 1, C» duoc xac dinh tir cac diéu kién bién sau :
Tai ngam z=0 thi W=0; khi z=1 (dau tu do) ing sudt phap oz bang khong.
Tir cac biéu thire (22-23) va (22-24) ta c6 thé viét lai nhu sau:

Khi z=0—06=0
Khi z=l—» a9 =0
r dZ 2
Cuoi cung ta c6 mot h¢ phuong trinh dé xac dinh C; va C; nhu sau:
C,+ M _ 0
GJ

C,-a-chal+C, -o-shal
Giai hé phuong trinh nay ta dugc gia tri cac hang s6 C; va Cy:

* *

C = M—thocl; C,= M
) ) GJ GJ
Vay gid tri goc xoan ti doi s€ la:

0= M—[l + thal - shoz — chocz]
GJ

Go6c xoan 16n nhat tai dau mat tu do s€ la:
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1 *
Q= Jﬁdz = M—l[l —Lthal}
0 GJ al
Gi4 tri (g suét phap 16n nhét tai ngam s& la:
EM’
c,= —Ew@ =—— o-oathal
dz|,., GJ
Gia tri cia md men xodn M; va M5 tai mot mat cat bat ki sé& 1a:
M, = GJO = M"[1 + thal - shaz — choz]
2
M, =-EJ % =-M’ [1 + thal-shoz - chaz]
z

], dugc xéc dinh nhu da chi din ¢ phén trén. Vi du ddi v6i sit hinh chit I thi bicu
do toa quat chinh dugc trinh bay trén hinh 22.28b. V61 phép nhan bi¢u d6 VéréSaghin ta

Y Y Yy 2
o " b°hd
—_——— [9;14@\7 Pannl 16
= O X — o X — o X
—H | 1d
B @j’ o
o) ja)dF
a) b) C) e

Hinh 22.28:Xdc dinh ung sudt phdp va ung sSudt
tiép trong thanh chit I ngam mét didu va mét dau
tu do (xem hinh 22.27); Biéu dd toa dé quat
(b) ;Ung sudt tiép 16n nhidt tai giao diém (c)
co : J :ib3h2-6
24

Do cimg khi xodn clia mit cit ngang:
J= %53 (2b+h)

Do d6 hé s6 o dugc xac dinh nhu sau:

2
o= 20 (32b +2h) ~3,08-10°
I+p b’ -h mm
a=15-10" Lo al- 1,75
, mm
Tra bang cac ham so hybecbolit, ta tim dugc:
Lthocl = 0,0411 =0,537
ol 1,75

Tiép theo ta tinh dugc goc xoan tu do 1a:
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M’l
[0) Gl 0,46
So sanh v&i thanh ma hai dau tu do, khi d6 gbc xodn cua thanh la:
M
AT,
Ta thiy khi c6 ngam thi goc xodn & dau tu do cua né chi bang 0,46 goc xodn khi
hai dau tu do hoan toan.
Gi4 tri ng suat phap 16n nhat s la:

. _EMbhthal = 16110 M N/cm?
’ .G 4
Chu y :Thong nhat vé don vi.
Tri sO ung suét tiép 16n nhat la: t,, = 23—1 (Ung suat tip & dé )
8*(2b+h)
M, , X, A a1s
Ty max = s '[codF (rng suat tiép o long)

o ¢
0] ngam thi M;=0, MZZM*

Do d6: =0

T I max

M M
Va Tomax =~ = I(odF = ii—
Jo 0l 5 - 2 bho
T, =+0,75-10°M" N/cm’
Piém dat dugc Ty 1@ 8120 diém gitra long va dé, vi tai do j odF 13 16n nhat (xem

F

hinh 22.28c). . .
Tai dau tu do khi z=1, M, va M, ¢6 gia tri: M; =0,6614M  va M»=0,3386M
Lic nay tng suat tiép s¢€ 1a :
T = 49,6-10° M N/cm’
Ty =2,5:-10°M° N/cm2
Trong trudng hop xodn thuan tuy ty do (khong c6 sy kiém ché) thi:
3M”

=———  _=75-10°M" N/cm?
Fim =52 (2b 1 h) fem

Tymax =0

Vi du 10: Hiy x4c dinh goc xodn tai A ciia thanh thanh mong chiu tac dung cta hai
mo men xoan ngugc chidu nhau nhu trén hinh 22.29. " o

Bai gidi: Tai mat cat A do hai m6 men xodn 7
nguoc nhau nén khi thanh OB khong phai la thanh y’d
thanh mdng thi s€ khong bi xoay, tuc 1a khong c6 goc 5 - o x
xoan. Nhung & ddy la thanh thinh méng thi tai A s& 7 A
¢ goc xoan. ) ) ) 1 1

Chung ta viet phuong trinh géc xoan ti doi cho
ca hai doan OA va AB: Hinh 22.29:50 db x& dinh

1/ Béi véi doan OA vi Mz=0, nén: géc xodn
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0, = C,;shaz + C,chaz
2/ Bdi véi doan AB thi:

£

0, = C;shaz + C, shaz + M
GJ

Nhiing diéu kién bién dé xac dinh céc hang sd tich phan nhu sau:
Tai z=0, 6, =0
Tai z=1 thi: 06,=06, va 9, = 9,
dz dz
(B&i vi tai A thi tinh gbc xoan va tng suit tinh theo cong thirc cia hai doan phai nhu
nhau, do tinh lién tuc cua thanh).

Tai z=21 (tai dau tu do) thi: % =0vio,=0
Z

Dua vao 4 diéu kién bién trén ta xac dinh duoc cac phuong trinh dé xac dinh C,
Cz, C3 va C4 .

C,shal - C;shal - C,chal = M
GJ
C,chal-C,chal - C,shal =0
C,ch2al+C,sh2al=0
C,=0
Giai hé phuong trinh trén ta c6 dugc cac hang s6 Ci, C,, Cs va Ca.

al —al
Chu y : chal=2—F¢

al al
€ —¢C
shal =

Céc gia trj ctia cac hang s6 tich phan trén sé la:
B M “shal
' G-J-ch2al
C2=0
_ M “thal
S G-Jee™

*

M
CG-Je”
_M* shal
'" GJ ch2al

3

4

-sha -z

Vay:

Vagoécxantai As€la:

1 *
(P:jele:M shal
0

: -(chal-1)
aGJ ch2al

Gia tri a dlI(_YC Xac dlnh tur bléu thure:
GJ
2

o =
EJ,
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Goc xodn A 1a do do vénh ctia mit cit ngang giita hai doan gay ra.

22.7. TRUONG HQP CHIU LUC TONG QUAT CUA THANH THANH MONG
HO.
22.7.1. Khai ni¢m vé Bimomen.

Ching ta da biét, khi 6 12 mot ham sb ddi véi z, thi do sy vénh cia cac mit cit

ngang ma trén né xuét hién mot hé ung sudt tiép phu 1, va ung suat phap phu la:
c,=-E-0-— (22-30)
dz

M, 13 mdt mé men xodn gdy nén boi tng suét T, ta da biét ¢ trén, o, theo (22-30)
gay nén mat noi luc tu can béng. Pé thoa man diéu kién can bé‘mg do6 thi o phai dugc tinh
tir cuc chinh va gbc chinh.

Bay gio chung ta hiy cha y dén biéu thirc sau day:

do

B=|o, odF =—|En’—dF
Jo. JEo
E 40 1a hang s6 , nén:
dz
B= Edej rgf =g 99, ], (22-31)
dz s, dz
Gia tr1 B nay duoc goi 1a dai lugng Bimomen.
Ta thay (22-31) vao (22-24) ta sé& dugc:
c,= JE 0] (22-32)

Bleu thirc (22-32) nay c6 dang twong tu nhu biéu thirc tinh Gng suat phap do mo
men udn gy nén ma ta da gip trong ubn thudn tuy. Thir nguyén cua Bimomen 1a N-cm?
va no 1la mdt hé noi luc tu can bang

Duéi day xin dan ra mot vai tri s6 B. f

Vi du v6i thanh chit I chiu tac dung cua
4 lyc & cac dinh. Bon luc nay tao thanh hai

P
ngau luc tu can bang (xem hinh 22.30), thi B %E%{N
, . A/
Z
1

duoc xac dinh nhu sau:
4
B= co-dF=S Po.
‘[GZ (D ; l(Dl /

; dugc tinh voi cuc chinh va géc chinh. Trong

truong hop nay cac diém dé tring véi trong < V
tam cua mat cat . Do do6 ta co: P
bh
B=4P- T_P b-h

Trén hinh 22.30 dé& dang thy rang cac Hinh 22.30:50 do xac
mat cat khong cé lyc doc vi 4 lyc P do ty triét dinh tr,~1 SO B' vor
tiéu va ciing khong ¢6 m6é men udn vi cac mo thanh Ch}f I chiu tac
men cling tu triét tiéu. dung cua 4 luc ©

22.7.2. Trwong hop chiu lye tong quat ciia thanh thanh méng.
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Khi chiu luc tong quét thi hé Gmg suat trén mat cat ngang 1a tong Gng suét phap do
Iuc doc, m6 men udn va Bimomen sinh ra:
N

z

c,= +—=
F J

X y ®

Va g suat ti€p trén mat cat ngang s€ do cdc moé men xoan M,, do m6 men kiém
ché va céc luc cat Qy, Qy sinh ra.

Q,-S, Q,-S, 3M,
To, = > To, = o T
v T8 v 10 &8-S
M. -
hodc T = 33 2 O ;
O S, +05S, +....4+9; - S,
E d°0
va T, =—— |od
P8 dzzJ.

Vi du 11: Hay tinh goc ti d6i ctia thanh chiu luc nhu trén hinh 22.30.

Bai gidi: Do cac luc nguoc chiéu timg d6i mot nén Mz=0, nén nghiém ctia phuong
trinh (22-28) s¢€ la: 0 = C;shaz + C,chaz

Véi diéu kién bién:

Taiz=0 - B=P-h'b

Taiz=l - W=0

Cin cir (22-31) va (22-23) ta ¢6: (@j _C .q=-Pbh

dz ) _, EJ,
Tur z=1 thi C,shal+C,chal =0
Tur day ta xac dinh duge C; va C,, vay:

0= Poh [thod cha. -z —sh - z]
a (D

Néu nhur | rét dai thi thals] va 0 = 0 ¢

oEJ

V6i biéu thiic nay ta thdy 6 s& nho dan theo toa do z.

Vi du 12: M6t thanh chiu luc nhu trén hinh 22.31. Hay khao sat goc xodn @, goc
xodn ti d6i O va thanh phan Bimomen cta mit cit. Sau d6 tinh ng suit trén mit cat
ngang cua no.

Bai giai: Trong trtuong hop nay luc P khong nhimg gay ra kéo, udn ma con giy ra
sy xoan doi voi thanh. V& mit ngoai luc thi M,=0 & moi mit cat cho nén gia trj goc xoan
ti d6i theo (22-28) s& la: 0 = C;shaz + C,chaz

V61 hé toa @6 chon nhu trén hinh vé, thi cac diéu kién bién s€ la : z=0 va z=1 thi
0=0, tur do chung ta tim dugc Bimomen s¢ la:

B:J.GmszP-coA

o la toa dd quat cla diém dit luc d6i voi cyc chinh va gdc chinh (A chinh 14 tim
xoan da dugc xac dinh ¢ hinh 22.15).

Tir (22-31) ta co: [@j :(@j __Po, B
dz),_, \dz), EJ, EJ
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Vi cac hé thic nay ta xac dinh dugc C; va C;nhu sau:
B, chal-1 B,

Cl =— ,sz
aEJ,  shal oEJ,

Vay gbc xoan ti doi sé la:

B
= L[shoc -z —shal + sha(l - z)]
aEJ  shal
Va goc X0&n tuong déi gitra hai mat cit & géc toa d6 va mat cit & toaddozséla:
z B 1
=|0dz= ° . -[shaz — shal + sha(l - z
? ! a’-E-J, shal [ (1-2)

Céac biéu dd biéu dién cac dai luong ®, @, 6 va B dugc trinh bay trén hinh 22.31.
Ung suat phap tai mot diém bat ki nao d6 trén mat cat ngang s& la:

Nz Mx My B
c, = + ‘Yy+——X+—-0
F oo, 1, I,
X
P v [0) 0 B
2/ 2 o
A
BO
chgl
2
A
AN
P By |, 1 @B, chal-1 Bo
El,| g4 EJ, chd
z 2
X
C 4 Y
Wy I o
X
al

Hinh 22.31: So dé xdc dinh ¢, 0, B cua mot
Trong do cac gia tri tuyét ddi cua cac thanh phan noi luc 1a:
h
N,=P; M, =P-—; M =P-x,
z X 2 y

Va Bimomen dugc xac dinh:

B= —& . L[ozshocz + shoc(l — z)]
. N o shal
CAU HOI TU HQOC

22.1. Céch xéc dinh dac trung quat cua mot hinh phéng ?
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22.2. Cac dic trung ctia mot mat cit ngang 1a gi ? Cach xéac dinh ching.

22.3. Céc biéu thic dé tinh ing sudt tiép trong cac thanh thanh mong ?

22.4. Mot thanh thanh moéng khi bi x04n s& xuét hién ung suat nhu thé nao ? Su khac
nhau giira cdc mit cat ngang 1a ho va mit cat ngang 13 kin ?

22.5. Noi vé su xoan kiém ché.

22.6. Dai lugng Bimomen 1a gi ? Khi nao thi xuét hién nd ? Cach tinh ?

S 33 Y -
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