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Si’rc Bén Vat Liéu

KEO NEN BUNG TAM

(Thanh chiu luc doc truc)
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1. PINH NGHIA
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2. LUC DOC — BIEU PO LUC DOC 1
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a) Quy woc dau

Kéo

N;iD

Nén o
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b) Phwong phap tinh: Phwong phap mit cit
- Chia thanh thanh cac doan

- Cat 1 mit cat ¢ giira doan

- Giwr l‘ai médt phan, thay thé phan bé
di bang noi lwc twrong ung

- Vié'f phuong trinh cin bing cho
phan giir lai

Noi lyc + Ngoai lwe =0
=> Noi luc

Khoa Ca Khi — Cong Nghé

Ths. Trugng Quang Trudng _6- Trugng DH N6ng Lam TPHCM



2. LUC DOC — BIEU PO LUC DOC 1
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b) Phwong phap tinh: Phwong phap mit cit
Vidu 1:

A=7
A1 M=t
N\ P= 10 kN
K
v A A
\ p
\S .......................................
N2 ﬂ‘w/ _____ 7 P=10kN

Ths. Trudng Quang TruGng

Y F =0
= N_—P=0
= N, =P =10kN
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2. LUC DOC — BIEU PO LUC DOC 1

A
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b) Phwong phap tinh: Phwong phap mit cit

Vidu 2:

2 kN/m 2 kN/m

- — - - -

b’fx’?ﬁ/’;{e
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5

Ths. Trudng Quang TruGng

Y F =0

= N_-P+qz=0

— N, =P—¢q.z
Khiz=0—>N_=10-2.0=10kN
Khiz=4—>N_=10-2.4=2kN
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2. LUC DOC — BIEU PO LUC DOC

¢) Bi€u do noi luec:

Po6 thi biéu dién su bién thién cua N, doc theo truc
thanh goi la biéu do6 luc doc

Trinh tw vé:

Buéc | - Tinh phan Iwc lién két

Bwdc 2 - Chia doan

Budc 3 - Lap biéu thirc cho tirng doan
Budc 4 - V& biéu do ndi luc

Khoa Ca Khi — Cong Nghé
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2. LUC DOC — BIEU PO LUC DOC 1
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2. LUC DOC — BIEU PO LYC DOC 193
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d) Quan hé¢ vi phan: q H‘

> Pao ham béc nhat ciia lwc doc theo z

bdng tai trong phan bo.

> V& nhanh biéu d6 lwc doc: I
- C6 luc tap trung => c6 budc nhay
- G1a tr1 budc nhay = Luc tap trung
- C6 luc phan b6 => Luc doc cao
hon luc phan b6 1 bac

Khoa Ca Khi — Cong Nghé
-11 - Trudng BDH Nong Lam TPHCM
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3. UNG SUAT PHAP
{ Trén MCN

1. Thi nghiém
Vach trén bé méat ngoai
- Hé nhirng dwong thang // truc thanh
- Hé nhirng dwdng thang - truc thanh

mat cat ngang

tho dog

2. Quan sat

- Nhitng dwdng thang // truc thanh
=> van // truc thanh, k/c hai duong
ké nhau khong doi

- Nhitng duong thang - truc thanh 1
=> van -, k/c hai dwéng ké nhau thay doi

S | S |
LT1a TIi1el D1en Calle

INLIVU o Il VY Ty

Ths. Truong Quang Trudng 12 Trudng DH Nong Lam TPHCM



3. UNG SUAT PHAP

Tréen MCN
Theo cong th’L'I'C lién hé - v, d .
giira 'ng suat va noi lu'c X —
___.__:_: f_:;”’__ .
N. IG dFF =o de c F ----;::;!;:g_ﬂtz
s

- .

Dau cua o, phu thudc vao dau cua N,
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3. UNG SUAT PHAP

Trén mat cit nghiéng

p: (Png suéat toan phan;
ki 8 N 0,: (rng suat phap;
T, NG suat tiep.

— L F N 2 ~
g, =p.cos X o, = Zcos” X= g.cos
3 N ; 1
T, = P.Sin X kz'.. = = sinacosa = —0.sin2a
-~ r - -
N,
P
Fs
. F 3 o . ?\ ” - A L4 r . r
F =— 1) Tai moét diem co nhieu gia tri tri ng
¥ s suat trén cac mat cét khac nhau.

2y B =0 0=

Ths. Truong Quar 3) Tetrd =0.5 0, .= 450,1350




4. BIEN DANG

1) Bién dang doc:
Pinh luit Hook: N
My
E = GZ p— NZ ¥ —
z “b
L EF 21 |
L LI

Bién dang doc twong doi:

€ = Adz > Adz =¢_.dz
dz

Do dan (do co):

EF — d0 ciing cua
thanh chiu kéo nén
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4. BIEN DANG

E — M6 dun dan hoi (N/m?2) — chi phu thugc vt liéu

E_(N/m? = Pa)

Thép chira tir 0,15% 20.1010
dén 0,2 % cacbon

Thép 1lam 10 xo 22.1010
Thép niken 19.1010
Gang xam 11,5.1019
Pong 12.1010
Dong thau (10+12).1010
Nhom (7+8).101°
GO doc thé (0,8+1,2).101°

Ths. Trugng Qu J PH Nong Lam TPHCM
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4. BIEN DANG

1) Bién dang doc:
Do dan (do co):

Khi N, = const
EF

- Trén subt chiéu dai /; =) Al =

N_I

EF

- Trén tung doan /;: ) Al = ZAli = Z

A £ ¥ Ay
. { — ) ¥ i
l A B C t |D :
AP L i i

=0 Khi — Cong Nghé
3 PH Nong Lam TPHCM

Ths. Truang Qu



4. BIEN DANG

2) Bién dang ngang:

L - hé so Poisson:

Vat liéu Hé sé6 | Vatliéu Hé sé
Thép 0,25-0,33 |Pong den 0,32-0,35
Gang 0,23-0,27 Pahoc 0,16-0,34
Nhom 0,32-0,36 |Bé tong 0.08-0,18
Péng 0,31-0,34 Caosu |0,47

Ths. Truong Quang Trudng
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& 5. DPAC TRUNG CO HOC CUA VAT LIEU

“bac trieng co’ hoc cua vat liéu:
La cac thdng sd danh gia kha nang chiu lwc, chiu bién
dang cua vat liéu trong tirng tredng hop chiu lwc cu
thé

+DPé xac dinh cac dac treng co hoc cua
vat liéu: tién hanh cac thi nghiém véi
cac loai vat lieu khac nhau

“Vat lieu [> Vit liéu déo | mmmmp | Pha hay khi bién dang lon

> |Vat liéu gion mmmP> | Ph3a huy khi bién dang bé

Khoa Cd Khi — Cong Nghé

Ths. Truong Quang Trudng 19 - Truong DH N6ng Lam TPHCM



5. DAC TRUNG CO HOC CUA VAT LIEU S
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* Phan loai: e i
a{: em A > > ~. .
oha hay: Ratdeo Deovwra Don
Déac diém bién dang:  |.é&n Trung binh Ba
..z _ . , . . . Khong
Dw bao bién dang: Ludn bao trvdc Bao trwwéc b

bao truede
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5. DAC TRUNG CO HQC CUA VAT LIEU 1.

PP s L
LA et | | |\ AL

Failure of a
ductile material

(a) (b)
Copyright © 2005 Pearson Prentice Hall, Inc.

Necking

TensileTestingofPlastic.mp4

i i

Tension failure of
a brittle material

(a)
Copyright © 2005 Pearson Prentice Hall, Inc.
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5. DPAC TRUNG CO HOC CUA VAT LIEU 1

1) Thi nghiém kéo:

Force T

et Movable Grip+—
B crosshead

length

e 0 Dlameter e “T g Gage

A AR A A e s
AAA‘AAA AAAAA‘

Grip +—
H B
——
i 1
: > (Gl
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5. DAC TRUNG CO’ HOC CUA VAT LIEU 111

1) Thi nghiém kéo:
D6 thi kéo mau vat liéu déo

O Ptl o thuc (A, thay déi)
tl .
F E
0 .
Gb - ff_.-"#_;ﬁ__—x
d / /’\ :
C G, E
= — ch C fracture
A o
0 Gy qui wéc (Adkhéng déi)
P
B
GB - = 0|L' —
F . " mmién chiy  mién cung c6  toen that
0 mien dan hoi )

Ths. Truong Quang Trudng
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5. DPAC TRUNG CO HOC CUA VAT LIEU

1) Thi nghiém kéo:
DO thi chia 3 giai doan
1. Giai doan ti lé: (rng suat ti 1& bac nhat véi bién dang dai ti doi
U'ng suéat Ion nhat - gioi han
i lé oy

2. Giai doan chay: (rng suat
khéng tang nhwng bién dang
tang

Gidi han chay o —

gia tri (rng suat Ién nhat

3. Giai doan cung cd: quan
hé (rng suat - bién dang la
phi tuyén (CDE)

Gidi han bén o, —

gia tri rng suat I&n nhat

<

L‘ o = e
A - A = i . 2 tl i

N L mien chay mién cimg co  lolen that

mien dan ha

Oi» Ochs Op - C'J'E;iC trﬂu-'n_gn co hoc
cua vat lieu
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5. DAC TRUNG CO’ HOC CUA VAT LIEU 111

2) Thi nghiém nén:

Vat liéu déo:

i
=
- - - . - - —

Khoa Cd Khi — Cong Nghé
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5. DPAC TRUNG CO HOC CUA VAT LIEU

3) Thi nghiém kéo — nén vat liéu gion:

U

Pha hay

€

- Khéng xac dinh duoc gidi han ti lé
va gidi han chay, chi xac dinh duoc
gidi han bén

Ths. Trudng Quang Trudng =26 -

Gl

Neén
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6. Ung suat cho phép — Hé s6 an toan

— Ba dang bai toan

1) Ung suat cho phép — Hé so an toan:

< Thi nghiém => ng suat nguy hiém o, - twong rng
v&i thei diém vat liéu mat kha nang chiu lwc

G., — vat lieu deo

oy, — vat lieéu gion

- Vat liéu lam viéc an toan khi (rng suat xuat hién chwa vuwot qua rng

suat nguy hiém

- Khi tinh toan, khéng bao gi® tinh theo (rng suat nguy hiém: vat liéu
khéng ddng nhat, diéu kién lam viéc thuc té khac vai PTN, tai trong
vurot qua thiét ké,...=> Hé so an toan

Ths. Trudng Quang TruGng
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6. Ung suat cho phép — Hé s6 an toan
— Ba dang bai toan

1) ﬁng suat cho phép — Hé s6 an toan:
“*Dung tri sé rng suat cho phép dé tinh
toan: o,

]:_

4
n - hé sé an toan - dac treng cho kha
nang dw trir vé mat chiu lwc (n>1)
N =n,.n,.n,...
. n,- hé sé ké dén sw ddng nhéat cla vat liéu

. n,- hé s6 ké dén diéu kién lam viéc, phwong phap
tinh toan,...
. Céc hé sb lay theo qui pham

Khoa Ca Khi — Cong Nghé
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6. Ung suat cho phép — Hé s6 an toan
— Ba dang bai toan

2) Piéu kién bén:

<Diéu kién dé thanh lam viéc an toan => Diéu
kién bén

= Vat liéu déo:

. _ o
_ ~ch
max {qumx 2 O-z min } = [O-] o n
D’k
= Vat lieéu gion: c, g[g]_ — b
: k n
o
D-zmj_u| = [':j-]11 o ?
= Kéo (nén) dung tadm N
. =—=<|o]
A

Khoa Cd Khi — Cong Nghé
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6. Ung suat cho phép — Hé s6 an toan
— Ba dang bai toan

3) Piéu kién cirng:

8max : S [8]
EF

max

AL [AL]

Khoa Ca Khi — Cong Nghé
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6. Ung suat cho phép — Hé s6 an toan
— Ba dang bai toan

772
S
o,

=
2
e

VA
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S

2 dang bai toan:
. A . n Kéo nén ding tim thanh thing
bieu klen e
bén max .;',-“ = [0’]

E Nguy hiém,

O )

. — %p
Bny S O] = o=
finh t02 An todn F.k.m. R*¢

ia thi an {rond N - Tai trong tiéu chuan, i
x At Qu n — Hé sb vuot tai i,
pong nha | '
F — Dién tich mat cat ngang thanh,

R™ — Cudng dd tinh todn cla vat liéu,
k — Hé s6 dbng nhat cUa vat liéu, k < |,
Ths. Trudng Quang Trud m — Hé s6 diéu kién lam viée, m < |.



6. Ung suat cho phép — Hé s6 an toan
— Ba dang bai toan

4 dang bai toan:

l
Piéu kién d6

Khoa Cd Khi — Cong Nghé

Ths. Trugng Quang Trudng .3 Trugng DH N6ng Lam TPHCM
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7. THE NANG BIEN DANG DAN HOI

« Xeét thanh chiu kéo (nén) dung tam

« Phan té céng ngoai lwc trén chuyén vi dz

dA=Pdz
céng nay bang phan dién tich trén do thi trong
khoang dz.
T o « COng ngoai luc cho bién dang z;:
P //,_-L = Dien tich x
l = IP Z

« Trong mién dan hoi

1

A= Ik:d: = %—/}’:2 = —;-Pl:
0

1pz
f =3P

Khoa Ca Khi — Cong Nghé
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8. BAI TOAN SIEU TiINH

“*Hé siéu tinh: la hé ma ta khong thé xac
dinh dwoc hét cac phan lwc lién két va
noi lwc trong hé néu chi nho vao cac
phwong trinh can bang tinh hoc

+S6 an sb > sé phwong trinh can bang

Céch giai.

1) Phwong trinh can bang tinh hoc
2) Phuwong trinh hinh hoc

3) Phuwong trinh vat ly

Khoa Cd Khi — Cong Nghé
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8. BAI TOAN SIEU TiINH

Bién dang do nhiét:

Al=1-1 =al At

Chétliéu o (K"
Nhém 24.10
Péng dd 17.105

Sat, thép 11.106

Inva (Ni-Fe) [0,9.10°
Thay tinh 9.10
Thachanh |0,6.10°¢

Khoa Cd Khi — Cong Nghé
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8. BAI TOAN SIEU TiINH

Vidu
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CAU HO1I
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Thank you for your attention
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