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| 1. KHAI NIEM VE XOAN THUAN TUY |

Muc tieu:

Trinh bay dwoc khdi niém vé xodn thuan tuy
Xac dinh dwoc mé men xodn néi luc bang phwrong phdp mdt cdt.
Vé thanh thao biéu dé mé men xoan néi luc.

CO y thurc trach nhiém, chu dong hoc tap
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| 1. KHAI NIEM VE XOAN THUAN TUY |

Y
1.1. Pinh nghia: L | [P

M T =

FrE ME Z
mﬂ A / ( mﬁ

re YA /T i

Mot thanh chiu xoan thuan tuy khi trén mit cat ngang ctia thanh chi

cd mot thanh phan ndi lyc 1a moment xoin M, nim trong mit phang

vuong goc voi truc thanh.
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| 1. KHAI NIEM VE XOAN THUAN TUY |

1.2. Noi lwe - Biéu do moment xoan noi lyc:

> Qui uée dau:

+ Xét can bang bén trai:
&I ]( M, >0 khi mOment ngoai luc thuan chiéu kim déng ho
&i ,( M, <0 khi mdément ngoai luc nguoc chiéu kim dong ho
+ Xét can bang bén phai:

M,>0 | [

M, <0

/]
%
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| 1. KHAI NIEM VE XOAN THUAN TUY |

1.2. Noi lwe - Biéu do moment xoan noi lyc:
Vi du 1: V& biéu d6 moment xoan ndi m% m, /( m, j

luc cua truc chiu tdc dung cac moment

ngoal lyc: m; = 3KNm, m, = 1IKNm,

kN
m,; = 2KNm. C} FP (kNm)
S)
Giai: . 2
MZAC: O

M2CD:-m1:-3kNm
Myeg=-m;+m,+m;=-3+1+2=0
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| 1. KHAI NIEM VE XOAN THUAN TUY |

1.2. Noi lwe - Biéu do moment xoan noi lyc:

Vi du 2: V& biéu d6 moment xoan noi
luc cua truc chiu tdc dung cac moment
ngoai lyc: m; = 3900Nm, m, = 6000Nm,
m; = 1500Nm, m, = 600Nm.

Giai;

M, c= m, = 600Nm

M,p=m, + My =2100Nm

M, pg= M, + My - m,=-3900Nm

m

()

4

m3 m2 m]/
4 D /B
2100
600 %a
@ (Nm)
©
3900

Chwong 5



| 1. KHAI NIEM VE XOAN THUAN TUY |

Bai tap: Vé bieéu do moment xoan noi luc cac truc nhw hinh vé

4 A/
AV \/E

b) m; =2000Nm, m, = 1000Nm, m; = m, = 500Nm.

f/| "y ™ m_ m ™ /I M, A my
EREE | ek

c) m; = 1,4kNm, m, = 0,4kNm, m; = 0,6kNm, m, = 0,4kNm. f) m; = 0,8kNm, m, = 2kNm, m; = 2,6kNm.
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| 1. KHAI NIEM VE XOAN THUAN TUY |

1.3. Lién hé giita moment ngoai lwc voi cong suat va toc do quay:
Goi n - toc d6 quay cua truc (vong/phut)
N - cong suat cua truc (W)
M - moment xoan ngoai luc (Nm)

» Chuy: Trong triong hop nay ta chon M= M

M =9,55E
n
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2. NG SUAT VA BIEN DANG TRONG THANH
MAT CAT TRON CHI|U XOAN

Muc tieu:

- Trinh bay dwoc khdi niém vé g sudt va bién dang.

- Tinh dwoc vmg sudt xoan & mét diém bat ky va g sudt xoan lom
nhdt trén mdt cat.

- Tinh dwoc goc xodn trén tirng doan va trén suot chiéu dai thanh.

- Viét, gidi thich dwoc cong thire tinh mémen chong xoan trén mét so
mdt cat thuong gap

- CO y thurc trach nhiém, chu dong hoc tdp
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2. NG SUAT VA BIEN DANG TRONG THANH
MAT CAT TRON CHI|U XOAN

2.1. Ung suat: y

Trong thanh chiu xoin thuan tuy, tai mat cat ( Mz

ngang cua thanh chi cé thanh phan \rng suat tiép T.
I\/IZ

Tmax —
Y

o

(N/m?2)

W, : mdmen chong xoan (m3)
7 W,=0,2D3 (1- o)
L d

i : o = —
W, = 0,2d3 D
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2. NG SUAT VA BIEN DANG TRONG THANH
MAT CAT TRON CHIU XOAN

2.2. Bién dang: ¢: goc xoan tuyét doi
'
s M 180M
(T i *T G, (rad) hay | ¢ 1 G-J (do)
NN 73 R -
0: goc xoan tuong doi
Khi chwa cd mémen xoan .
0= = ="M/ (go/m)
| n-G-J,
p , :
¢ y Trong do: - G: Md dun dan hoi
WS ¥ - - - J, : moémen quan tinh (m*)
Iu J,=01d* (Truc dic)
- | : chiéu dai cta thanh (m)
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2. NG SUAT VA BIEN DANG TRONG THANH
MAT CAT TRON CHIU XOAN

Bai toan ap dung:
Mot truc c6 duong kinh khong d6i d = 7cm, chiu tac dung cac moment
xoan ngoai luc m; = 2KNm, m, = 1IKNm, m, = 5,5KNm, m, = 2,5KNm. Céc

Kich thudc cho trén hinh vé. m, m, m, m,
o B
1m 1m 1m

P S 2 N 2 ~
~ N i L

a) Vé biéu d6 moment xoan ndi luc cua truc.
b) Tinh tmg suat va goc xoan twong doi 16n nhat cia truc.
Biét G = 8.10% MN/m?

¢) Tinh goc xoan tuy¢t do1 cua toan truc.
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Giai:

Tom tit:

m; = 2KNm
m, = 1KNm
m; = 5,5KNm
m, = 2,5KNmM

2. NG SUAT VA BIEN DANG TRONG THANH
MAT CAT TRON CHI|U XOAN

a. V& biéu d6 néi luc:
M, c =—mM, =—-2KNmM
M, =—m;—m, =-2-1 = -3KNm

z

M,;g =—m;—m, +mM, =-2-1+5,5=25KNm

" ., M3 My
2 C D B
<€ im >€ 1m >€ 1m >
ﬁ 2,5
(™) ¢ — (kNm)
2 %
3
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M, = - 2KNm
M.p = - 3KNm
M. pg = 2,5KNM

d=7cm=7.102m

G = 8.10* MN/m?
= 8.107 kN/m?

2. NG SUAT VA BIEN DANG TRONG THANH
MAT CAT TRON CHIU XOAN

b) Tinh tng suat va goc xoan twong doi 16n nhat cia truc
Mit cit nguy hiém thuoc doan CD
Ung suat 16n nhat:

— I\/IZCD _ |\/IZCD 3

_ - — = 43731, 778KN/m?
P W 0,2.d°  0,2.(7.107)°

G6c xoan tuong do6i 16n nhat:
180-M,., 180-M,, 180.3

0 = B
maxCD -G °‘Jo -G .0’1_d4 7-[81070,1(710_2)4

T

0. . =089°/m

Chwong 5



2. NG SUAT VA BIEN DANG TRONG THANH
MAT CAT TRON CHIU XOAN

M, e = - 2KNm ¢) Tinh gdc xoan tuyét doi cua toan truc.
MZCD = - 3KNm 180 MZ N ) m m, . m,
M.qp = 2,5KNmM p=" 5 (d5) _ — - E
0 « im m . Im ~
j— — -2 .
d=7cm=7.10-m Ppa™ Pact Pcp™ Ppp
G = 8.10* MN/m? 180
= 8.107 KN/m? Pag = -G-J (MZAC 'IAC +M;ep '1cD +M;pg 'IDB)
" 180
= -2.1-3.1+2,5.1
PA8 T 8107 -0,1.(7.10°2) ( )
Ppg =0, 75°

| Chuong 5



[ 3 TiNH TOAN VE XOAN THUAN TUY ]

Muc tieu:

- Xdc dinh dwoc diéu kién ben, diéu kién cung va nhan dién duoc
mdt cat nguy hiém trong thanh chiu xodn.

- Ap dung gidi thanh thao 3 bai todn co bén theo diéu kién bén va
diéu kién cing.

- CO y thurc trach nhiém, chu dong hoc tap.
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[ 3 TiNH TOAN VE XOAN THUAN TUY ]

3.1. Diéu kién bén va ba bai toan co ban:
3.1.1. Piéu kién bén:

Ung suat tiép 16n nhat khong duoc vuot qua ung suat tiép cho phép.
M

Tmax = o < [t] (N/m?)

0]

Trong d6: M_ - Gia tri tuyét do6i cia moment xoan noi luc (Nm)
W, = 0,2.d%- mdment chong xoan (md)

> Chu y: Doi véi truc cO dwong Kinh khong doi, dé img suat dat gia

tri |6m nhat ta chon M,=|M

zmaxl
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[ 3 TiNH TOAN VE XOAN THUAN TUY ]

3.1. Diéu kién bén va ba bai toan co ban:
3.1.2. Ba bai toan co ban:

- Kiém tra do bén (diéu kién cuong do)

, , A y A M
+ Tinh Ung suat lon nhat: ¢ = ‘ Vir/“ax‘ (N/m?)

o

+Sosanh: T <[t]— Két luan: Thanh dam bao d6 bén

Trax > L1T] — Két luan: Thanh khong dam bao do bén
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[ 3.TINH TOAN VE XOAN THUAN TUY ]

3.1. Diéu kién bén va ba bai toan co ban:
3.1.2. Ba bai toan co ban:

, ) ) M
- Chon mit cat ngang (bai toan thiét k&): W, z‘ max|

7]

M
» COng thuc tinh duwong kinh thanh tron dac: |d > 3\/ ‘O zzm[ax]‘ (m)
2.t

- Tim tai trong cho phép: M, <W,.[z] hay [M,] =W, . [t] (Nm)

* ChU Y: Néu ngoai lirc chi cé mét moment thi chon néi lwe bang véi
ngoai lyc (M,= M)
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[ 3.TINH TOAN VE XOAN THUAN TUY ]

3.2. Piéu kién cirng va ba bai toan co ban:
3.2.1. Piéu kién cung:

Géc xoan tuong doi 16n nhat khéng vuot qua giéi han cho phép.
180 M,

0 <|0
e Tt G-J, []

Trong do:
[0] - Goc xoan tuong d6i cho phép cua thanh (d0/m)
G - Modun dan hdi cua vat liéu (N/m?)
J,: Momen quan tinh doc cyc cua mat cat ngang thanh (m?)
J, =01d*
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[ 3 TiNH TOAN VE XOAN THUAN TUY ]

3.2. Piéu kién cirng va ba bai toan co ban:

3.2.1. Ba bai toan co ban:
- Kiém tra do ctng:

+ Tinh goc xo4n tuong d6i 16n nhat:

+ So sanh: 0. <[0] — Két luan: T

0 .. >[0] — Két luan: T

hanl

M
emax — 180 . ‘ zmax‘ (O /m)
T G-J,
hanh dam bao do cung

SU'C BEN VAT LIEU

h khong dam bao do cung
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[ 3.TINH TOAN VE XOAN THUAN TUY ]

3.2. Piéu kién cirng va ba bai toan co ban:
3.2.1. Ba bai toan co ban:

, . M
- Chon mat cat ngang (bai toan thiét ké): J, 2180.‘ Zma"‘
n G-|0]
180-|M
» Cong thurce tinh dudong kinh thanh tron dac: |d > 4 ‘ Zmax‘ (m)
n-0,1-G-[0]
- Tim tai trong cho phép: M. <G-J -[o]--= hay [M.1=G-J -[o]- =
g chophép: M, <G-J, [0]- 5 hay [M,]=G-3, o] .=

* Chu y: Néu ngoai luc chi co mot moment thi chon noi luc bc‘ing VoI ngoai
lwe (M, = M)
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[ 3 TiNH TOAN VE XOAN THUAN TUY ]

. TONG KET o
pO BEN PO CUNG

2 A L M
- Kiém tra do bén: 7, =‘ s (N/m?)| A 180 M, o
W, - Kiem tradé cing: 6, =—- (°/m)
T G-J,
W, = 0,203 J,=01d*
T, < [t] > Thanh dam bao dd bén Bmax < [6] > Thanh dam bao d6 cing
T > [t] > Thanh khong dam bao dé bén | 6 __ >[6] - Thanh khong dam bao d6 cirng
- Xac dinh dwong kinh: - Xac dinh dwong kinh:
M 180-|M
db Z 3 ‘ zmax‘ (m) dc 2 4 ‘ zmax‘ (m)
0,2.[7] 7-0,1.-G-|[0]

- Két luan: Chon dwong kinh trucd>d__
SUC BEN VAT LIEU Chwong 5




[ 3.TiNH TOAN VE XOAN THUAN TUY ]

3.3: Bai tap ap dung:
1. Truc AB c6 duong kinh khong d6i d, chiu m, T m

tac dung cua cac mOmen X04n ngoai luc :
m, = 800Nm, m, = 2000Nm, m; = 700Nm,
m, = 500Nm.

a) Ve biéu 36 mémen xoan ndi luc cua truc

b) X&c dinh duong kinh d cta truc theo diéu kién bén va diéu kién ctng.
Biét [0] = 0,6 °/m, G = 8.10’KN/m?2 , [t] = 80 MN/m?
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[ 3 TiNH TOAN VE XOAN THUAN TUY ]

Giai: a. V& biéu do noi luc:

Tom tit: M .. =m, =800Nm
m, = 800 Nm M., =m, —m, =800—-2000=-1200Nm
m, = 2000 Nm M,,g =m;, —m, + m, =800-2000+ 700 = -500Nm

M Tl ™
m, = 700 Nm VA ’ *

2, C D B
m, =500 Nm

800
() gl = (Nm)
il
1200
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[ 3.TiNH TOAN VE XOAN THUAN TUY ]

Giai:

Toém tat:
M,-p =-1200 Nm
|MZCD| = I\/Izmax
[0] = 0,6 o/m
G = 8.10" KN/m?

= 8.1019 N/m?
[t] = 80 MN/m?

= 80.10° N/m?

d=7?

b) Xac dinh duong kinh d cua truc theo diéu kién bén
va dieu kién cung

- P1éu kién bén:

JI\/I \/ -1200]
db 2 3 Zmax — 3 -
0,2.[t] 10,2.80.10

- D1céu kién cung:

=0,042 (m)

\/ M. 180 \/ 1200, 180
dCEi4 =4 T
G0 [6] =  \8.10°0,1.0,6. =

» Két luan: chon d > 0,062 m = 62 mm

=0,062 m
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[ 3.TiNH TOAN VE XOAN THUAN TUY ]

3.3: Bai tap ap dung:
2. Truc AB c6 duong kinh khong doi d = 6em. Truc chiu tac dung cua

cic mOmen xoan ngoai lyc: m;= 0,8KNm, m, = 1,5kNm, m; = 3,5kNm,
m, = 1,2kNm.

il

i B

a) V& biéu d6 mémen xoan ndi luc ciia truc

b) Kiém tra dd bén va do cing cia truc.
Biét [t] = 8OMN/m2, [0] = 0,6 d0/m va G = 8.101°N/m?
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<KNm
<KNmM

<KNm

<KNM

Giai:
Tom tit:
m; =0,8
m,=1,5
m; = 3,5
m,=1,2

[ 3 TiNH TOAN VE XOAN THUAN TUY ]

M zAC

MZCD =—Mm; —

MZDB —

i

A

1

(T

C

a. V& biéu dd noi luc:
—m, =—-0,8 kNm

m, =—-0,8-15=—2,3KNm
m,—m,+m, =-08-15+35=12kNm

2

M

D

2,3

M
a

B

1,2
(kNm)
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[ 3.TiNH TOAN VE XOAN THUAN TUY ]

Giai: b) Kiém tra do bén va do cirng cua truc.
Toém tht: - Kiém tra d6 bén:
3
Mycp=-23kNm| o Mama _ ‘MZCDJ = 2’3'10_2 - =53240740N/m’
|M2CD| :Mzmax WO 0.2d 0’2'(6'10 )
d =6cm Thax < [T] =80.10°(N/m?) — Truc dam bao d6 bén
= 6. 10?m - Kiém tra do tng:

— 0 M 3
[6] = 0,6 %/m 0 _ [Mgep|180 2,3.10 4 180 _ 127%m
G = 8.10% N/m? Gl, = 8.1010.0,1.(6.10‘2) T

— 2
[x] =80 MN/m Omax > [9] — Truc khong dam bao do cing

= 80.10° N/m?
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. BAITAPCHUONG5 |

1. Mot thanh tron duong kinh d = 6¢m, chiu xoan béi mémen ngoai luc
m = 5000Nm. Modun dan hoi cua vat lidu thanh 12 G = 8.101° N/m?,
[t] = 8OMN/m?2, [0] = 0,6 %m. Kiém tra thanh theo diéu kién bén va
diéu kién ctmg.

2. Mot truc truyén dong, quay voi toc do n = 200v/p, truyén cong Suit
N = 300KW; truc bang thép cd ung suat cho phép [t] = 40MN/m?2,
[0] = 0,3 9%m, G = 8.101° N/m2. Tinh duong kinh cta truc theo diéu

kién bén va diéu kién cung.
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. BAITAPCHUONG5 |

3. Truc truyén biang thép cd mit cat tron khong doi duong kinh d trén
suot chiéu dai AB. Trén truc lap bon banh ring c6 cac mémen ngoai
luc m; = 0,8KNm, m, = 2KNm, m; = 4KNm, m, = 1,2KNm.

iy A m, /‘ m, ﬂ m,
ﬂA A VAT

a. V& biéu d6 mémen xoan noi luc cia truc

b. Xac dinh duong kinh cua truc theo diéu kién bén va diéu kién
cting, biét [t] = 30 MN/m?, [0] = 7,5.103 %/m, G = 8.10%° N/m?.
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. BAITAPCHUONG5 |

. Truc co0 duong kinh khong d6i d = 7,5cm, chiu tac dung cua cac

mémen xoan: m, = 1 KNm, m, = 0,6KNm, m; = m, = 0,2KNm.

2 /]

4

o

1

1,3

Em‘

S

a. V€ biéu do momen xoan ndi luc cua truc.

b. Kiém tra d6 bén va do cirng cua truc.
Biét [t] = 90MN/m2, [0] = 0,4 9/m, G = 8.10%0 N/m2.

c. Tinh géc xoan tuyét doi ¢ trén toan chiéu dai ctia truc.
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