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TOM TAT LY THUYET

1. Mgt thanh chiu kéo hay nén dung tam khi
trén mat cat ngang cua thanh chi ton tai duy
nhat mgt thanh phan ngi lyc |1a luc doc N,

2. Qui wéc dau ciia néi le: lwe doc gay kéo 1a duong.
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3. Dinh ludt Hooke

E: modun dan hoi cua vt lieu

A\ 4
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4. Ung sudt tgi mét diém trén mdt cit ngang: o, = const trén mdt cdt
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5. Hién twong tip trung ing sudt
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5. Hién twong tip trung ng sudt
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O TOMTAT LY THUYET http://www.amesweb.info/StressConcentrati

.n A , X onFactor/StressConcentrationFactors.aspx
S. Hién twong tdp trung wng suat

s [T T[T TTTTT]
."I H
" " " " r’ I""/ Il
sl Tl
30 \ N -— ‘L 0 N|_
X | B s
A 2 0
| N
| \ | N o =
| | | | w — 2r)it
K ( )
2.6
1\'\;
2.4 1.\\‘
N
Eh"‘"ﬁ.,‘__‘
22 e
2.0
0 0.1 0.2 0.3 0.4 0.5
2r



O TOM TAT LY THUYET

6. Bién dang dai doc truc

- jgzdz ZJNZ dz
EF

L L

 + E: Modun dan hoi cua vit liéu

=+ N,: lire doc trén mdt cdt ngang

_+ F: dién tich mdt cat ngang
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O TOM TAT LY THUYET
6. Bién dang dai doc truc

,( N A \ 3 /‘\ \ =
a. Neu —= = const tréntoan chiéu dai L:

EF
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6. Bién dang dai doc truc

1 N AL oo
b. Néu —= = const trén tung doan L;:
EF
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6. Bién dang dai doc truc

c. Néu EF = const trén timg doan L;:

— + E: Modun dan hoi cua vit liéu

< + Sy,: Dién tich biéu do N,

_ + F: dign tich mdt cdt ngang
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7. Bién dang ngang

v hé so Poisson.
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8. Ung sudt trén mdt cdt nghiéng
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8. Ung sudt trén mdt cdt nghiéng
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8. Ung sudt trén mdt cdt nghiéng
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8. Ung sudt trén mdt cdt nghiéng
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8. Ung sudt trén mdt cdt nghiéng
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9. Thi nghiém kéo-nén vt liéu:
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9.1 Thi nghiém kéo-nen vdt liéu déo-

* Thi ngiém kéo-nén vat liéu déo:

Engineering Stress [MPa]

B e A

Engineering Strain [m/m]

0.2
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9.1 Thi nghiém kéo-nen vdt liéu déo-
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9.2 Thi nghiém kéo-nen vdt liéu gion:
a
o

G&i han bén khi kéo : > Phé haty

Gid&i han bén khi nén

A huy
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9.2 Thi nghiém keo-nén vit li¢u -

o (ksi)
g, =63__
60 |
50
U'f =47 _
(oy), = 3840 |-
(oy) =36— ff/ob o—
G'p; =135 30 K
2
20 F
10 f
/0.050 0.10 \ 0.20 0.30 0.40
ey = 0.030 0.001 \ 0.002 0.003 0.004
EP; = (0.0012 Ef = ().380

T Stress—strain diagram for mild steel

€ (in./in.)

o (ksi)
180 spring steel
(1% carbon)
160
140
120 - hard steel
(0.6% carbon)
100 b heat treated
30 machine steel
(0.6% carbon)
60 - structural steel
(0.2% carbon)
40 - soft steel
(0.1% carbon)
20
| | I |

0.002 0.0040.006 0.008 0.01

€ (in. /in.)
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10. Ung sudt cho phép va hé sé an toan

* Ung suat cho phép: o

+ 9 (g suat nguy hiém

+ n  hésbantoan

*Vatligugion: © =° mmmp ° -,

*Vatlibudéo:, =%, (°,=°,)
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11. Diéu kign bén: irng suat lon nhat phat sinh trong chi tiét phdi nhé hon
hodc bang gioi han chiu lyc cua vat liéu (itng suat cho phep)

A oA > o = N z < o
+ Vat lieu deo: | . -
F max
[0 < O
A A e m ax K
+ Vat lieu gion: %
< O

12. Diéu kién cieng: Bién dang ciia chi tiét khong dwoc virot QUA tri sé cho
phep



Bai tap 1: X&c dinh thanh phan lic doc phét sinh trén mdt cat ngang a-a
va b-b




Bai tap 2: XA&c dinh thanh phan lwc doc phét sinh trén mdt cat ngang a-a
va b-b




Bai tap 3: Vé biéu do luc doc N, phét sinh trong truc

P = 35kN P, ~ 35kN

1

>

2m 2m

2m

2 F =02 N = “35kN

C- ZFZOZ‘N = T110kN




N “ = 735kN;N " = “110kN

P~ 35kN

-~ 35kN

~110kN




Bai tap 4: Vé biéu do lwc doc N, phét sinh trong truc




Bai tap 5: Vé biéu dé luc doc N, phat sinh trong truc

’_t‘lOkN
“40KN 0
—Cdy Nty - o—o
40em S0kN| | 50kN
l ] “140KkN X

—[—B e e T Vi hay ---------- Qe——Q -
60cm

' ALL Nhay---------- * >0



Bai tip 6: Vé biéu do lwc doc N, phat sinh trong truc

400kN N R ONT N RFRT T T10406 ~ 0,8.4 = ~2DAAKRN

—1101,6kN i

~401,6kN

4m O,6kN / m

C

>0
C




Bai tip 7: Truc bdc AC mdt cat ngang
hinh tron chiu lwc nhw hinh vé. Truc
lam bang thép c6 E=200 GPa; [¢]=150
MPa.

- Xac dinh cac dwong Kinh cua cac
doan theo diéu kién bén.

- Tinh chuyén vi ciia mdt cit tai A.

35kN




35kN

- Xét doan BC:

110 kN

* Diéu kién bén ikng sudt phap

|a — N, < o
Z Imax = o
- Xét doan AB:
35 kN _ 150 [ kN
T, 1000me2J
_dl
4

= d, 17,236mm

Chon d, =17,3mm

)
ZJ = d, ©30,556mm

Chon d, =30,6mm



d1=17,3mm;d2 — 30,6mm:E T~ 200G Pa

35kN

* Chuyén vi cia mat cit ngang
quaA

2 (g )
Ay =20 DN

L lEer)

_  35.1500 , 110.2000

T T
200.—17,3> 200.—30,6°
4 4

N, AL =-2612mm

AC



Bai tip 8: Cét thép ciia nha hai tang chiu lwc nhw hinh vé. Poan AB c6
dién tich mat cat ngang 3900 mm2, dean BC c6 dién tich mdt cdat ngang
11000 mm2. Biét rang thép c6 E = 200 GPa; [¢] = 150 MPa.

- XAc dinh tdi trong cho phép theo diéu kién bén.

- Tinh chuyén vi ciia mdt cit tai A.

3,75m

3,75m




* Diéu kign bén irng sudt phap

|0 _ N, < o
Z Imax = o
- Xét doan AB:

P, . 150 : kN )

3900(mm°) 1000 mm°

3,75m
— P, = 585kN
Y C. .
-t N Chon P, = 585kN
_|_
Pt P, 150 kN

- Xét doan BC: = ( ) T P, =1065kN

11000(mm°) 1000 mm°’

Chon P, =1065kN



(L = _
Py 585kN ] AT 585kN
}PZ =~ 1065kN
1E = 200GPa
| 3,75m
|F,, = 3900mm°
_ 2
LFBC 11000mm v Bl .
A
3,75m
vc b W
“1650kN N,

* Chuyén vi ciia mdt cdt ngang qua A

2 (g ) _
585.3750
AL =2 2N =

, 1650.3750

—  4.,627mm

**  _UEFJ  200.3900

200.11000



Bai tap 9: Thanh AB tuyét doi cieng chiu lién két nhw hinh vé. Biét riang
thanh CD dwoc lam béang thép c6 E=200 GPa; [¢]=150 MPa.
- XAc dinh dién tich mdt cdt ngang ciia thanh CD theo diéu kién bén.

- Tinh chuyén vi theo phwong dirng cua thanh AB tai B.

25kN / m

3m




Bwoc 1: Xac dinh luc doc trong thanh CD

* Xét can bang thanh CD

25kN / m

N, sin® =3/5

4m Im

- - -

* Phwong trinh can bang

2 m, ~0= "255.2,5" N.,sin®47~0

A

= N =130,208kN

BC

=>Thanh chjunén = N °° = ~130,208kN



Buéc 2: X&c dinh dién tich mdt cdt ngang ciia thanh CD

* Diéu kién bén irng sudt phap

130,208 kN (kN )
= S0,15L 2J

m m

F

= F 2868,055mm"

Chon F_. = 868,1mm°



Budce 3: Tinh chuyén vi thang dirng tai B

* Bién dang dai doc truc ciia thanh CD

B L ~130,208.5000 _
AL = —<so <o = = 3,75mm
E . F., 200.868,1
. 4m B Im R
C B
~~~~~ - o { | '
e : DI ®DC
‘‘‘‘ e | |
TN | = 1c T AL,
.
/”””’ BI
A
”,”’ f— CC = IC = LCD
sin ¢ sin ¢
A
cc 4 5 5 AL
- = == — BB - —CC = ———=2. = 7812mm
BB 5 4 4 sin ¢



Bai tap 10: Thanh AB tuyét doi cirng chiu lién két nhw hinh vé. Biét
rang day cap BC cO mdt cat ngang hinh tron dwong kinh d va dwec 1am
bang vit liéu c6 E=210kN/mm2; [¢]=0,12kN/mm?.

- X&c dinh dwong Kinh ciia day cap theo diéu kién bén.

- Tinh chuyén vi thang dirng tai diém dgt lyc.




Bwoc 1: Xac dinh luc cing trong day cap

* Xét can bang thanh AB
Y, P ~150kN N ..
(04
XA—Ji ! % sin“ = 3/5
A ‘B
| Im 3m
| |

* Phwong trinh can bang

2 m, ~0= T150.17 N __sin%.470

A

~ N,. ~ 62,5kN =>Daycapchiukéo = N °°

BC

— 62,5kN



Bwdc 2: Dwa VAo diéu kign bén vrng sudt phap

* Diéu kién bén irng sudt phap

‘J ~ [N, < o
Z Imax F o
62.5 kN [ KN
- —0,12L
7 d m m
4

= d £ 25.751mm

Chon d_ = 25 8mm




Buwde 3: Tinh chuyén vi thang dieng tai diém dat luc




Buée 3: Tinh chuyén vi thang dirng tai diém ddt luc

* Bién dang dai doc truc ciia day cap

s A _ N L,. _ 6255000 _
R Lo B — = 2,846mm
: RS E..F >
| s BC ' BC 210.— 25,8
E ~ A
| Lec
i a
E = BB — IB = LBC
sin ¢4 sin
Ak,

A A

1 1 1 AL
- —=_=>A=_pgg =_ B¢ =7185mm

BB 4 4 4 sin ¢



Bai tap 11: Truc thép bi ngam & hai dau va chiu lwe nhw hinh vé. Biét
rang thép co E = 200 GPa; [¢] = 150 MPa.
- X&c dinh tdi trong cho phép theo diéu kién bén.

- Tinh chuyén vi ciia mt cit tai B.

] 50mm 30mm
) : | i
Alp P‘ﬂ}s dlc
I r T il
- 600mm P 400mm

=> Phuwong trinh twong thich bién dang: *L,_ = 0



* Phwong trinh fwrong thich

S0mm 30mm ,
& - ) \ bien dang
PA%KB —
f o
A = A, ) + A, (Ng) =
LAC LAC LAC O (*)
600mm _400mm ‘
1 1 !
| P i i :
: P.600
i O AL T T
i - ‘ E.—50°
i e e < )
. : . Z(NC) |A|_(Nc) _ N_..400 . " N_..600
| | Tac 7r 7r
; | -N { E.—30° E.—50°
| : : 4 4
' 1 50
77 i 5
(*) > N_ - —P
97 Z 77

77




50Tm 30mm

] | \
g
I t ; S
. 600mm 1. 400mm ‘
i | |
' i 50 i

77 i
| N,
: 27

——pP
77

* Chuyén vi ciia mdt cdt ngang gsia I%

Z302,3.600 a7
A - 77 =
L., - 0,299 mnG
200.—50° 4
4

* Diéu ki¢n bén trng sudt phap

|0 = N, < o
Z Imax = .
27
~—p
— 77 < 150
T
1000
—30°
4

= p =302,378kN

— P__ T 302,3kN

27
—FP

<‘G = (7

BC 3@42,3.400

7 —36——— = 70,299mm
2004302

4



Bai tap 12: Truc thép chiu lwc nhw hinh vé. Biét rang thép co E =
200 Gpa, vé biéu do luwc doc N, phat sinh trong truc.

600mm 600mm
—t - | - -—0’15mm
b | ¢ |
AlD 200 kN ] | C
I il !
? 25mm
50mm

* Gid sir dau C ciia truc chwa dung twong:

200.600
AL =4 = = 0.305mm

AC AB T

200.—50°
4

* Pdu C bi ép VAo twong: AL,. =0,15mm




200kN

160,125kN

- 39,875kN

* Phwong trinh twong thich
bien dang

A _
L, . 0,15mm (*)
[ 200.600
T
‘ E.—50°
N (M) J 4
|A|_(Nc): N..600 , "N _.600
| AC T T
{ E.—25° E.—50°
4 4
N

(*) ™ N_ T 39,875kN



Bai tap 13: Cot bé tong dwoec gia cwong thém 4 thanh thép A36,
moi thanh c6 dwong kinh 19 mm. Xac dinh wng suat nen phat sinh
trong bé tdng va thép. Biet rang bé tong c6 E, = 29 GPa, thep A36

¢ E, = 200 GPa.
350kN

o

Section a a

a a s [230mm

230mm
3000mm




3000mm

350kN

* Phwong trinh can bang

_ _ N, " N, T 350kN (1)
Section a a

1230mm % Phwong trinh twong thich bién

- dang
230mm
A, =A
Lt Lb
. N,.3000 _ N,.3000 2)
" 2 ( 2 ” 2\
200.4 —19 29.L230 ~4-—19 J
4 4

\  I'N, = 45,941kN
* T () va(2)tacd: 3
LN, ©=304,058kN



3000mm

350kN

%th = 45,941kN

Section a a LNb:304,058kN

s !230mm

-

230mm

* Ung sudt nén phét sinh trong bé tdng va thép

_ N, _ 45,941 _ ,
o = = = 0,0405kN / mm

t T
F
t 4—19°

(
|
| :
|
|
L

N 304,058

o = L= = 0,00587kN /mm°~
T

b 230° 4 —19°
4




Bai tap 14: Thanh AB tuyét déi cirng dwoc dé béi hai day cap BC
va CD nhw hinh vé. Hai day cap c6 cung dién tich mdt cdt ngang va
dwoc lam cung mét loai vat liéu cO E = 200 GPa; [¢] = 150 MPa.

. b) X&c dinh dién tich mdt cat
ngang ciia cac day cap theo diéu kién bén. c) Tinh chuyén vi thing
dirng tai diem dit luc.




a) Xac dinh luc cding trong cac day cap

* Xét can bang thanh AB




* Phwong trinh twong thich bién dang

BB ~ 3DD (*)

A
(BB': Lo
{ Sina
A
L= LCD
B DD —
~ smﬂ
2m | 2m | 2m EIBI sin% =5/ 61;sinﬁ:5/\/29

2 + 2 2 4 2
. NBC.\/S 6 :SNCD.\/S 2

EF.sin“ EF.sin/

(*)

=~ N_. - —N (2)

BC CD

61



N .. =62,219kN
* Tir (1) va (2) taco: 3
[N_, = 43,624kN

b) Xac dinh dién tich mdt cat ngang ciia cac day cap

* Diéu kién bén irng sudt phap

62,219 kN _ 150 (kN )
F 1ooomeZJ

= F 2 414.793mm° = F_ = 414.8mm°

min



sin? = 5/+/61:sin Z = 5/4/29

2m ‘ 2m ‘ 2m |

) Chuyén vi thang dirng tai diém ddt lwc:

AL N L _43,624A5° T 2%.1000

A=9o2pp =2 —Cb =9 cb "cb =2 = 6,099mm
sin # E_F__sin? 200.414,8.sin 7




