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9.1. KHAI NIEM — NOI LUC - BIEU PO NOI LUC

0.1.1. KHAI NIEM

Thanh chi chju tdc dung clia cdc momen xoan, ma nhirng md men
X0an nay nam trong mp vudng goc vdi truc cla thanh, goi la thanh chju xoan
thuan tuv.
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9.1. KHAI NIEM — NOI LUC - BIEU PO NOI LUC

9.1.2. NOI LUC
Ap dung phuong phap mit cat cho ting doan thanh dé xac dinh noi
lyc momen xoan. Ky hié¢u: M.,

- Quy udc dau: - 4 | _rw: =g Mz
+ Nhin vao mat cat thiy Mz quay cung oz
Chiéu kim ddng hd, Mz > 0 | AN

+ Nhin vao mat cat théy Mz quay nguogc ™ Mz<0
Chiéu kim ddng hd, Mz < 0 ' 1 s I L

GV: Dwong Thi Hong Mon hoc SU'C BEN VAT LIEU



9.1. KHAI NIEM — NOI LUC - BIEU PO NOI LUC

9.1.3. BIEU PO NOI LUC | M, x 80
- V& duong chuan // truc thanh. ___JE ey Iy FE e
- Tinh momen noi luc tirng doan. . |

- V@& biéu d6 cho tung doan theo " M, =58 \ME =5
ti 1€, 50
>0 tren duong chuédn, <0 dudi - D = 20
duong chuan. ——— (H)
30
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9.1. KHAI NIEM — NOI LUC - BIEU PO NOI LUC

Vi du 2: Vé biéu dé6 moémen xoan noi lywc clia thanh nhu hinh vé cé mg =
3KNm, my = 1KNm, m_ = 2KNm bo qua ma sat & cac goi.
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2. V& biéu dé6 momen xoin noi luc cac truc chiu Ivwc nhw hinh vé:

m
m . D

o A4
G Ve

a) mc = 10KNm, mp = 30KNm, ms = I0KNm

m
F
A
VE 7

N N

mr = 10KNm
111
m, m. 1, 1
A7 A/ L
7 J‘ =

c_] m; = [00KNm, m» = 60KNm, m; = 20KNm

= 20KNm
m,

111 A /3‘13 /%1 4 H'l 5
v v v

3R

e) m; = 400KNm, m» = ms; = my = ms = 100KNm

GV: Duong Thi Héng
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b) m; = 8KNm, m; = 20KNm, ms = 40KNm
my = 12KNm

m,

1m

v VARV

d) m; = 20KNm, m; = 60KNm, m3; = 10KNm

my = 30KNm
ll'l3

ﬁ . A

7 4 7

f) mi = 10KNm, my; = 10KNm, ms = S50KNm
ms = 30KNm
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9.1. KHAI NIEM — NOI LUC - BIEU PO NOI LUC

O.1.4. Lién hé gitta mo men xodn voi cong sudt va so vong quay

m=9,55.~ (Nm)

n
Trong d6:N: cOng suat cua truc truyén dong (W)

n: téc dd quay cla truc (vong/phut)
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9.2. UNG SUAT - BIEN DANG

9.2.1. UNG SUAT

Pé thiét 1ap cong thirc tinh (rng suat ngwoi ta thwe hién cac thi
nghiém va xem bién dang bén trong thanh ciing nhw bién dang bén
ngoai thanh. Xét thanh chiu xoan nhw hinh vé.

y
A

[ [ [ [ / >
B —— A
AN (A AV 0
Khi chura ¢6 mémen xoin Khi c6 mdmen
tac dung xoan tac dung
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9.2. UNG SUAT - BIEN DANG
9.2.1. UNG SUAT

(N/m?)

Trong do: W,: mo men chong xoan cua mat cat ngang (m3)

- Néu mit cat ngang 1a tron dic: W, = 0,2.d3 ~ ¢// |

- Néu mit cat ngang 1a tron rong: _.
W, =0,2. D3.(1-a*)

d PE-——

Voi:.a = — D’
D
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9.2. UNG SUAT - BIEN DANG

9.2.2. BIEN DANG o 1Y
GOc xodn tuyét doi X

ML hay wzlso-mz-l @) —
G.J, G-I J
M

GOc xodn twong doi
180 - M
=% — 9= z (d6/m)
1 n-G-J,

Trong d4: G 1a mé dun dan hoi cla vat liéu (N/m?)

%

Jo: m6 men chéng xoan ddc cuc cla mat cat ngang (m*)
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9.2. UNG SUAT - BIEN DANG

9.2.2. BIEN DANG
- Néu mit cat ngang 1a tron dic: ], = 0,1.d*

- Néu mat cat ngang 1a tron rong:

], =0,1. D*.(1-a*)

. d
Voi.. @ = —
D




9.2. UNG SUAT - BIEN DANG

Vi du 3: Mot truc c6 duong kinh khong d6i d = Scm, chiu luc nhu hinh vé.
Céc ngoai lyc, mOmen m, = 6KNmM, m; = m; =
BC =CD =2m.

a. V& biéu d6 moment Xqén n(f)i, luc cua truc.
b. Tinh &rng suat nguy hiém nhat cua truc.

c. Tinh gdc xoan twong d6i 16n nhat va géc xoan tuyét ddi cua toan truc.
Biét G = 8.10* MN/m?

m, = 2KNm. Cac doan AB =

m,
m

;-

v V/ V
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13. Truc c6 dwong kinh khong d61 d = 7,5cm, chiu tac dung cia cac mémen Xoin:
m; = 1 KNm, my = 0,6KNm, m3 = m4 = 0,2KNm;

m
m m, 1

i /[

Il 1.5 2m "

R

AR

14. M6t truc chiu cadc mdémen xodn ngoai luc;
mp = 2387Nm, my = 1432Nm,
m3 = 7161Nm, my = 3342Nm;

a. V& biéu d6 mémen xodn ndi lwc cua
truc?

b. Kiém tra d6 bén cua truc?
Biét [t] = 90MN/m?2.

c. Tinh gdc xodn tuyét doi o trén timg doan
truc va trén toan chiéu dai cua truc?

d. Kiém tra theo diéu kién citng cua truc,
biét [6] = 0,4 %m, G = 8.101° N/m?2.

ﬂ o / m, / m, /’ m,
A B
Il m I m I m V

o il i

—
—

Truc c6 duong kinh khong ddi d = 8cm, G = 8.101° N/m?2.

a. Tinh tng suat 16n nhat cua truc?

b. Tinh goc xodn tuyét d6i @ cia tirng doan truc va toan truc?
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9.3. TINH TOAN VE XOAN THUAN TUY

9.3.1. Diéeu kién ben va cac dang toan co ban
a. Diéu kién bén

Ung suat tiép 1én nhat trong thanh khong dwoc vurot qua tmg suat tiép cho phép
M f;.
1. =—<|1| (N/m”
o =y <17 V)

- M : Gia tr1 tuyét do1 cua momen xodn nd1 lwc (Nm)

- W, : Momen chong xodn clia mdt cat ngang (m’)
(Wo = 0,2.d> - v6i trudng hop mit cat ngang 13 tron dic)
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9.3. TINH TOAN VE XOAN THUAN TUY

9.3.1. Diéeu kién ben va cac dang toan co ban
b. Cac dang toan co ban cua di€u ki€n bén

* Bai toan kiém tra bén : T, = I;I; < [T]

o

* ¥ Bai toan chon mit cat ngang thanh W, > M,

[

Suy ra cong thirc tinh dwong kinh thanh tron

. M
+ V&1 thanh trondac: d =3 =
0.2 1|
M

+ Vé1i thanh tron rong :»D:_:-H\/OZ =

(1-a*)[1]

* Bai toan tinh tai trong cho phép : M; < W, . [t] hay [M:]=W,. 1]
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9.3. TINH TOAN VE XOAN THUAN TUY

9.3.2. Piéu kién cirng va cdc dang todn co bdn

a. DPiéu kién cirne

Goc xodn twong doi (hay bién dang xoan) 16n nhat khong virot qua gidi han cho phép

M
= 189, M, (d6/m)
n G-,

0

Trong do : [0] : Goc xoan twong doi cho phép cta thanh (do/m)
G : Modun dan hdi khi truot cia vat liéu (N/m?)
] : Moment quéan tinh doc cre clia mat cat ngang thanh (m?)
(Jo = 0,1.d* - véi truong hop mit cat ngang 1a tron dic)
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9.3. TINH TOAN VE XOAN THUAN TUY
9.3.2. Piéu kién cirng va cdc dang todn co bdn
b. Cac dang toan co ban cua diéu kién cling
180 M, _ o

Bai toan kiém tra d6 cimg : 6 = oS

180 M,
t G-|e]

" Bai toan chon mat cat ngang thanh: J_ =

180-M,
n-0,1-G[6]

+ Mt cit tron dic = d 34\/

180- M,
n-0.1-(1-0*) G -[0]

+ Mat cit tron rﬁng D= 4\/

.. Bai toan tinh tai trong cho phép: M, <G -], [B]% hay [Mz] = G-J, [Ei] %
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9.3. TINH TOAN VE XOAN THUAN TUY

Vi du 6: Mot truc c6 duong kinh khong d6i d = 8cm, chiu luc nhu hinh v&.
Cac ngoai luc, momen m2 oKNm, m; =m; =m, = 2KNm.

a. V& biéu dd moment xoan noi luc cia truc.

b. Kiém tra truc theo diéu kién bén va diéu kién cting. Biét [t] = 50MN/m?
[0] =0,6°/m.G = 8.10" KN/m?

m,

A
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9.3. TINH TOAN VE XOAN THUAN TUY

Vi du 7: Mot truc c6 duong kinh khong doi d, chiu luc nhu hinh vé. Cac
ngoai lyc, momen Mm; = 9KNmM, m; = m, = m, = 3KNm.
a. V& biéu d6 moment xoin ndi luc cia truc.

b. Xac dinh dudng kinh d cua truc theo diéu kién bén va diéu kién cung. Biét
[t] = 80MN/m?,[0] =0,7°/m. . G = 8.107 kN/m?

m m 3 m
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BAI TAP AP DUNG

3. Mot thanh tron duong kinh d = 6cm, chiu xodn bdi momen m = 5000Nm. Médun dan
hoi khi truot cia vat liéu thanh la G = 8.101° N/m2, [1] = 8OMN/m?, [6] = 0,6 /m. Kiém
tra thanh theo diéu kién bén va diéu kién cirng?

4. Mot truc truyén quay véi toc do n = 200v/p, truyén cong suat N = 300KW; truc bing
thép 6 tmg suat cho phép [tc] = 40MN/m?, [8] = 0,3 ¥m, G = 8.10'° N/m? Tinh duong
kinh cta truc?

5. Xac dinh dwong kinh ctia truc truyén c6 momen xodn ngoai Irc m = 300Nm;
biét [1] = 25MN/m?;

6. Mot truc truyén dwong kinh d = 10cm, quay véi van toc n = 300v/p, cong suat
N = 330KW, truc bang thép c6 [t] = 80MN/m? . Kiém tra truc theo dieu kién ben?
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BAI TAP AP DUNG

12. Truc truyén bang thép cé mat cat tron khong doi trén sudt chiéu dai AB. Trén truc lap
bdn banh ring cé cac mémen ngoai lirc
m mi = 0,8KNm, m; = 2KNm, mz = 4KNm,
1 m, m, m,
A /‘ ﬂ my = 1,2KNm.
/l/ y VB Xac dinh dwong kinh cua truc theo diéu
kién bén va diéu kién cing, biét [t] = 30

MN/m2, [6] = 7.5.103 %/m, G = 8.101°
N/m?2 ?




