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1. Khai niém ve cat
2. Dap - cac bai toan ve dap.
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CAT , —
- Wyét doi AS = CC = DD ()

P06 trugt twong doi y = AS / AD (rad)

- Ung suat tiép 1, = Q, / F,(N/m?) hay T = G.y

G: 1a mbédun dan hoi truot cua vat lidu khi cat (N/m?)

CAac bai toan co bdan

a. Kiém tra bén 1=Q,./F.<[1] (N/m2)
b. Chon mit cat ngang F.>Q./[tx] (m?

c. Tinh tai trong cho phep  Qc <F..[t] = [Q] (N)

DAP

- Ung suat dap o, = i—;’ (N/m?)

P,: lwc dap (N); Fg: dién tich mat bj dap = d.t (m?);
Cac bai toan co bén

a. Kiémtra bén: a4 = [6](N/m?)

b. Chon mét cat ngang: Fd = [7‘1 (m?*)Céb —d
c. Tinh tai trong cho phép: P; < [a].F; < [P4] (N)



Chwong 3: CAT. _—

1. Khainiém vé cat — S,

1.1. Pinh nghia veé cat, (rng suat va bién dang trwort.
a. Dinh nghia Khi tac dung vao mét thanh hai lwc song
song, ngwoc chiéu, vudng goc véi truc thanh va cé tri s6
bang nhau & hai mat cat rat gan nhau cta thanh thi

thanh bij cat. P Q
~ thanhbjcatdwt =
Vi du: Dung kéo cat ton; 'P

Then, chdt, dinh tan bj cat ngang than v.v...

b. Néi Iwre Tai mat cat ton tai lwe cat ky hiéu 1a Q, (don
vi N) trwe doi v&i ngoai lwc P.

Trong hé toa do vudng géc — lwc cat Q, va Q..




c. Bién dang Trong qua trinh cat, lwc cat Q. lam phan
vat lieubi x0 léch di va trrot-trén nhau — bién dang
trwort.

B £ [ AS
e
f A 0 A
Ta co: Q b

- PO trwot tuyét déi AS = CC’'= DD’ (m);

- PO trwot twong doi y = AS / AD (rad).

d. Ung suat

Mat cat ngang c6 thanh phan (rng suat tiép, ky hiéu .,
phan bo déu trén mat cat ngang cé dién tich F,

— T, = Q / = (N/m2)

t.. (Png suat tiép ((rng suat cat) tai mat cat tinh ng suéat;
Q. : lwc cat (N).



1.2. Pinh luat Hooks veé cat.

/
Dinh-ludat. Ung suat cat ty 16 bac nhat vor do trwot
/two’ng doi.
1=0Yy

G: la mdédun dan hoi trwot cha vat liéu khi cat (N/m2) —
dac trwng cho kha nang chdng bién dang truot cla vat
liéu;

yv: do trwot twong doi (rad).

1.3. Dieu kién bén va ba bai toan co’ ban

. Diéu kién bén 1=Q./F.<[1] (N/m?
Il. Cac bai toan co’ ban

a. Kiém tra bén 1=Q./F.<[1] (N/m?
b. Chon mat cat ngang E 20 [ (m?)

c. Tinh tai trong cho phép Qc s F_..[t] =[Q] (N)



Vi du Hai tam ton, mdi tam c6 bé day b = 9mm dworc
ghép-bang dinh tan va chju e tac dung P = 5KN. Kiem
tra d& bén cat cta dinh tan c6 dwong kinh d = 10mm.
Biét [t.] = 8OMN/m?; [o4] = 30|\/|N/m2d.

O
e
- = =
F)
Ll =
Giai
Theo diéu kién bén cat: t = Q. / F, = P/F_ £ [t,]
- B 50001 _ 7MN<[ ]_8OMN

LEF a0 2= ae =

Pinh tAn dam bao diéu kién bén cat.



2. Dap - cac bai toan ve dap _—
2.1. Binh nghia ve dap = s
‘a. Dinh nghia:

Dap la hién twong nén cuc bd, xay ra trén mét don vi
dién tich nho khi c6 hai vat ép vao nhau.

Vi du: Bau can bua bi 16ng; than buléng, dinh tan bj ép
nho lai v.v...

0. NOi e

Khi c6 hai vat ép vao nhau sé sinh ra ndi lwc dap, hop
we cua ndi lwc dat vao mat twa cla vat tiép xac, ky hiéu
aPy.

c. Bién dang:

Thanh bi dap co6 bién dang nén cuc bd (vat liéu chd bj
dap co ép lai).




2.2. ng suat dap _—
Theo-dinh nghia, thanh bi néncuc bé khi chiu dap, trén
‘bé mat bi dap phat sinh tng suat phap, ki hiéu o

Gid thiét ('ng suat phan bd déu trén bé mat dap

P
64 === (N/m?)
Fq
P,: lwc dap (N);
F,: dién tich mat bj dap = d.t (m?);
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LB
Ung suat phap phan bo khéng  Ung suat phap phan bo déu
déu trén mat cong trén mat phang cat doc



2.3. Dieu kién bén va ba bai toAn coban
1 Men béndap T ===

O4 — _Fd (N/mz)

2. Cac bai toan co’ ban -

a. Kiém tra bén: o
Pd

Gy — Fd [6](N/m?) -

b. Chon mat cat ngang: =

Fy > - (mz)

Co b —> d
c. Tinh tai trong cho phép:
Py <|o].Fq<[P4] (N)

e
Hii

x/




Vi du: Hai tam tén, mdi tam c6 bé day b = 9mm dwoc
ghép-bang dinh tan va chju e tac dung P = 5KN. Kiem
tra d& bén dap cua dinh tan c6 dwdng kinh d = 10mm.
Biét [t.] = 8OMN/m?; [o4] = 30MN/m?.

‘di
L oy
W
Giai : ‘ PN N
Kiém tra theo diéu kién bé&n dap: N P
Py
e
Oa Fy = o]
= 5.1073 _ 556MN o] = 3OMN
=== = = . =

Pinh tan khong dam bao diéu kién bén dap.



Tinh toan quy woc theo cit va dap nhiéu dinh tan —

/Ta/COT/—Q, <

Modi dinh chlu cat theo hal mat cat \,
a-a va b-b. G01 n-sodinhtan;i- ~ §
s6 mat chiu cat cua mot dinh; d -

duong kinh dinh tan; m - s6 tam noi
(h=4:i=m-1=3-1=2). 1
Tong luc cat Q = T. _ | |
2 ! 2
Tong dién tich chiu cat; F = n.i. % ' v )
Diéu kién bén cat: T = ?T — = % < |1] Q
Ung suat dap cua 1 dinh
T1 Tl Oy
o
d‘ F td ‘ . S T
Diéu kién bén dap nhiéu dinh: o4 = — = ol =




Chuong 3
BAI TAP CAT — DAP



Bai tap 01: Tam thep day b = 10mm duxxe dot
mét16 vudng co canh a = = 20mm bang may ep.
Xac dinh lwc can thiét dé dot 16 néu gi&i han bén
cat 1A 400MN/m2. a

Bal giai: o] W“W//
Theo bai tap ta c6 —

b =10mm = 10.103m: __._._._..

a =20mm = 20.10-3m; i
T. = 400MN/m2. '
F.=4a.b=4.20.10°m.10.10°3m =0,8.10"m?2.
iy =@ sl oD P-6@ =7 F

Min - P, =t..F. =




Bai tap 02: Tim lwc cat nhd nhat dé dot mot 16 ¢6
duong kinh d = 14mm trén tAm thép c6 chiéu day
b = 4mm c6 gi¢i han bén cat [t.] = 30kN/cm2.
Huwéng dan:
[t.] = 30kN/cm? = 30kN/10-*m? = 30.10*kN/m2,

. =m.d.b=7r14.10°m.4.103m.
Tut.=Q./F.Z<[t.] = F=Q,=7.F,
Min - F=1_F_ =




Bai tap 03: Nguwoi ta ghép hai tam tdn bang dinh-tan.
Tam-thtr nhat day 10mm, tam-thd-hai day 8mm, dwong
'kinh dinh tdn d = 20mm, lwc kéo tam tdn P = 100kN.
Hay xac dinh so dinh tan dé ndi hai tam ton do, biét [t,]
= 140MN/m2; [o,] = 320MN/m2.

Bai giai:
Q =P =100kN =0,1MN; d =20mm =0,02m; t =8mm =8.10-3m
9 r 2
Tong dién tich chiu cat: F = n. i.% = nn10~*m?
Pidukiénbéncit 1 = <= —— < [1]
F nml0
sn> 997

[T]m10~4
‘A ‘A A A © A . P
Diéu kién bén dap nhiéu dinh: o, = — lo4]

= 1953
logqltd

Két hop 2 diéu kién — n =3

—n =



Bai tap 04: Tinh so dinh tan can thiét cho moi ghép-dinh
tan chiutai trong P = 820kN:. Biét dinh tan c6 d = 25mm;
[rc] = 120MN/m?; [o4] = 240MN/m?; b = 10mm.

Bai giai:

Q=P=820kN=0,82MN; d=25mm=0,025m; b=10mm=1.102m

2 r 2
Tong dién tich chju cét: F = n.i.~ = n1r.1,5625.10*m?
Diéu kién bén cit: T = £ = —2_ < [1]
s F nml0
—n= — 2t

[t]m.1,5625.10~%
‘A ‘A A A © A . P
Diéu kién bén dap nhiéu dinh: o, = == lo4]

= _ 12

loq]bd

Két hop 2 diéu kién — n = 14

—n =



Bai tap 05: Hai tam ton, méi tam c6 bé day b = 12mm
dwoc-ghép véi nhau bang hai dinh tan €6 dwong kinh d
= 23mm. Kiém tra ddé bén cua dinh tan, biét Iwc tac dung
P = 50kN: [t] = 100MN/m2; [0,] = 140MN/m2.
Bai giai:
Q=P=50kN =0,05MN; d=23mm=0,023m; b=12mm=12.10-3m
9 ’ 2
Téng dién tich chju cdt: F = n.i.™— = 211.1,3225.10~* m?
Kiém tra diéu kién bén cat:
oz P
. F 1
Kiém tra di€u kién bén dap nhiéu dinh:

P
s = = 90,5797MN /m? < [o4]

Két hop 2 diéu kién — Mébi ghép da bén

= 60,172MN /m? < [1]




Bai tap 06: Chi tiét bang thép c6 mat cat tron-chiu
lwc-tac dung doc truc bang fwc kéo P = 20kN. Xac
dinh dwdng kinh d cda chi tiét bi kéo va dwong kinh
D cla chi tiét bi dap. Biét [0,] = 60MN/mM2; [04] =
108MN/m2. D
Bai giai: By
Tinh d: A
N, = P = 20kN: [6,] = 60MN/m2 F, = n.d2/4  |_id
Ttr cOng thirc 6, = N/F, < [0,] — F, >N, /[6] :
— 02> 4.N,/[o ]t —d> . |
Tinh D: _E
P, =P = 20kN; F, = m.(D2 — d?)/4

Tw cong thtc 64 = P/F, <[o4] — F4=P4/[og]

— D?2>4P,/[loy]ln+d>—> D> mm




Bai tap 07: Bulong chiu kéo nhu hinh v&. X&c dinh duong
Kinh-D-va chiéu cao h cia mii buléng, biét P-=20MN; d =
100mm; [6,] = 100MN/mZ; [t.] = 50MN/m2; [o,] = 40MN/m2

Bai giai: D
Tinh D:

P, =P =20MN; F, = n.(D2 - d2)/4 —
Tur cdng thirc o4 = Py/F4 < [o4] — F4>Py/[c] -
— D2>4.P,/[oy].m + 0?2 ~
—D>
Tinh h: T
Q, =P = 20MN; [t] = 50MN/m? F_ = 2m.d.h £

Tu cong thuce 1, = Q/F, <[t] — F. = Q,/[1]

— h=>Q//[t].2nd — h =

o
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