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SU'C BEN VAT LIEU



| 1. KHAI NIEM VE CAT |

Muc tieu:
- Neéu duoc dinh nghia thanh chiu cdt.
- Xac dinh duoc ung sudt va bién dang trong thanh chiu cat.
- Trinh bay va viét cong thire dinh ludt Hooke trong cat.
- XAc dinh dwoc diéu kién bén cat.
- Ap dung gidi thanh thao ba bai todn co ban theo diéu kién bén cat

- CO Y thuc trach nhiém, chu dong hoc tap.
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| 1.KHAINIEM VE CAT |

1.1. Dinh nghia:

Khi tac dung vao thanh hai luc song song, nguoc chiéu, vuong géc

v6i truc thanh va cé tri so6 bang nhau & hai mit cit rat gin nhau
ctia thanh thi thanh chiju cat.

Vi du: Cdt tén, cat ngang thén buléng hay dinh tan (trong moi ghép
bulong hay dinh tdn) v.v...
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[ 1. KHAI NIEM VE CAT J

1.2. Ung suat: p‘ P

\P Q,(Q,)

> Thanh chiu cdt khi tai mdt cit ngang ciia thanh chi ¢é6 mot thanh
phan néi lyc la lwe cit 0, nam ngay trén mdt cat.

» Ung suat phdt sinh trén mdt cit ngang la ieng suat tiép T

Q

T, = FC = FP (N/mz) Trong d6: Q, - Luc cat (Q.= P) (N)

C C

F. - Dién tich mat chiu cit (m?)
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Vi du:

|

1. KHAI NIEM VE CAT

|

Tinh dién tich mit cit cua cac chi tiét chiu cat theo so do hinh vé:
d

d

a0,

///_Q1

F.=4a.b

w0,

i

~

C

D)

= nd.b

(n- s6 dinh tan)
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| 1.KHAINIEM VE CAT |

1.3. Bién dang: . "1 (a3

> Két luan: Bién dang trong thanh chiu é ___________ _j_ 7 }
cat 1a bién dang trwot. - >

- Do truot tuyét doi AS = CC'= DD’ (m) SHIS :

.. A
- Do truot tuong doi y = £ (rad)

» Dinh luat Hooke vé cdt:
Trong thanh chiu cat, tng sudt cat 1y 1é bdc nhat véi dé trwot twong doi.
.= Gy

G : 12 moédun dan hoi cta vat liéu khi cat (N/m?)
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| 1.KHAINIEM VE CAT |

1.4. Piéu Kkién bén va ba bai toan co ban:
1.4.1. Piéu kién bén:
Ung suat cat 16n nhat trong thanh khéng vt qua wng suat cho phép.

P
T,.=—= [’CC]
Trong do: x

D - Lyc cat (N)

- - Dién tich mit chiu cat (m?)

7] - Ung suat cho phép cua vt licu (N/m?)
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| 1.KHAINIEM VE CAT |

1.4. Piéu kién bén va ba bai toan co ban:
1.4.2. Ba bai toan co ban:
a. BT1: Kiém tra do bén:
+ Tinh Gng suat cat: TCZFB (N/m?)
c
+ So sanh:

T, < [t.] — Két luan: Thanh dam bao d¢ bén

. > [t ] — Két luan: Thanh khong dam bao do bén
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| 1.KHAINIEM VE CAT |

1.4. Piéu Kkién bén va ba bai toan co ban:
1.4.2. Ba bai toan co ban:

b. BT2: Chon mit cat ngang (bai toan thiét ké):

c. BT3: Tinh tai trong cho phép (dam bao dd bén):
P<F..[t.]

> ChUY: Dé chi tiét chiu cat dirt (vét liéu bi phd huy), luc cat can thiét

phdi thoa man dieu kiéen P>F_ . [T ]
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| 1.KHAI NIEM VE CAT

Bai toan ap dung:

Tam thép day b = 10mm dugc dot mot 16 vudng co canh a = 20mm

bang may ép. Xac dinh luc can thiét dé dot 16, néu gidi han bén cat 1a
[t.] = 400MN/m?,

Giai:

-, = 4a.

0> F,

7] = 400MN/m?= 400.10° N/m?

0 =4.20.10 = 800 cm?=800. 104 m?

7] = 800. 10, 400.106 = 32. 106 N

d

o,

z 9
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| 2.DAP VA CAC BAI TOAN VE DAP |

Muc tieu:
- Neéu dwoc dinh nghia thanh chiu dap.
- X&c dinh dwoc img sudt dap.
- X&c dinh dwoc diéu kién bén dap.
- Ap dung gidai thanh thao ba bai todan co ban theo diéu kién bén dap.

- CO y thure trach nhiém, chu dong hoc tap.
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| 2.DAP VA CAC BAI TOAN VE DAP |
2.1. Dinh nghia: u

7

A

Dap la hién tuong nén cuc b, xay ra trén mot don

vi dién tich nhé khi co hai vat ép vao nhau.

Vi du: Than buldng, dinh tan bj ép nho lai v.v...
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| 2.DAP VA CAC BAI TOAN VE DAP |
2.2. Ung suat:

Theo dinh nghia, thanh bi nén cuc bo khi chiu dap.

> Trén bé mdt chi tiét chiu ddp phéat sinh ieng sudt phap. Ky hiéu: G4

D
0,=— (N/m")
"

Trong do6: P4 - Luc dap (N)

F, - Dién tich mat chiu dap (m?)
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| 2.DAP VA CAC BAI TOAN VE DAP |

O

Vi du: Tinh dién tich mit dap ctia cac chi tiét m[”_—dw

chiu dap theo so d6 hinh v&: ¢

~y=a.dn=Dbdn (a=0h)
-4 = a.d.n (a<b)
-4 = b.d.n (b<a)
n - s6 dinh
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| 2.DAP VA CAC BAI TOAN VE DAP |

21.3. Piéu kién bén va ba bai toan co ban:
2.3.1. Piéu kién bén:

Ung suat dap trong thanh khong vegt qua wng suat cho phép.

Gd=% < [Gd] (N/m®)

Trong do: d
Pq - Luc dap (N)

-, - Dién tich mat chiu cat (m?)

'64] - Ung suat cho phép cta vat liéu (N/m?)
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| 2.DAP VA CAC BAI TOAN VE DAP |

2.3. Diéu kién bén va ba bai toan co ban:
2.3.2. Ba bai toan co ban:

a. BT1: Kiém tra do bén:

U

+ Tinh tng suat dap: G = - (N/mz)
d

+ So sanh:
Gy < [64] — Két luan: Thanh dam bao do bén dap

64 > [6,] — K&t luan: Thanh khong dam bao do bén dap
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| 2.DAP VA CAC BAI TOAN VE DAP |

2.3. Piéu kién bén va ba bai toan co ban:
2.3.2. Ba bai toan co ban:
b. BT2: Chon mit cat ngang (bai toan thiét ké):
P
F>2—

o]

c. BT3: Tinh tai trong cho phép (dam bao dd bén):
P<F,.[64]
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| 2.DAP VA CAC BAI TOAN VE DAP |

Vi du: Hai tam ton, mdi tam cO bé day bang nhau b = 9mm duoc ghép

bang hai dinh tan cé duong kinh d = 18 mm. Trén moi ghép tac dung

luc P = 40 KN. Hay kiém tra dd bén cua dinh tan. Biét ung suat cho

phép [t.] = 80MN/m? va [o4] = 30MN/m? ot
, N N
TOm tat: = & A=
a=b=9mm=29.10"m ‘I;‘\_& %
_ N N
n=2
d =18 mm =18.10"m ; [t.] = 80MN/m?2 = 80.10% KN/m?
P=40 KN : [o4] = 30MN/m? = 30.10° KN/m?
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| 2.DAP VA CAC BAI TOAN VE DAP |

Tom tit: Giai:
a=b=9mm - Kiém tra theo diéu kién bén cit:
= 9.10*m rere P A9 98505 (kN/m?)
I F =nd " mn.(18.107) P
d=18 mm 4 +

So sanh: T, < [t.] — Thanh ddm bao do bén cat.

=18.10°m - Kiém tra theo diu kién bén dap:
P =40 KN
PP 40
_ ) G.—— = = = 123456,79 (kN/m*
[tc] = 80MN/m “ F  bdn 910°18.10°2 ( )

= 80.10° KN/m?
[Gd] = 30M N/m2
- 30.103 KN/m2 || » KL: Dinh tan khong an toan khi lam viéc
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| BAITAP CHUONG 3 |

1. Hai tam t6n, tam tha nhat day 10 mm, tam tha hai b = 12mm dugc
ghép véi nhau bai bon dinh tan c6 dudng kinh d = 24mm. Luc tac
dung 18n moi ghép P = 80KN. Kiém tra d6 bén cua dinh tan. Biét
ing suat cho phép [t.] = 100MN/m?, [c,4] = 140MN/m?2,

2. Nguoi ta noi hai tim ton bang dinh tan. Tam tha nhat day 10mm,
tam tha hai day 8mm; duodng kinh dinh tan 1a 20mm, luc kéo tam tén
la P = 100 KN. Hay x&c dinh s6 dinh tan can thiét dé ndi hai tam ton
do6. Biét dinh tan c6 [t.] = 140MN/m? ; [c4] = 320MN/m?2,
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| BAITAP CHUONG 3 |

3. Chi tiét bang thép c6 mait cat tron chiu luc
tac dung doc truc biang luc kéo P = 20KN.
Xac dinh duong kinh d ctia chi tiét bi kéo va

duong kinh D cua chi tiét bi dap.
Biét [5,] = 60MN/m?, [6,] = 108MN/m2,

O
dl
D
4, Bulong chiu kéo nhu hinh v&. Xac dinh
d
IFI
| Chuong 3

duong kinh D va chiéu cao h ctia mil buldng.
Biét d = 100mm, [s,] = 100MN/m?;
[t.] = 50MN/m2, [6,] = 40MN/m?
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