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9.1. KHAI NIEM VE XOAN THUAN TUY

Frl

T T Fr2 FE Z

I 1a: t1 y
9.1.1. Dinh nghia: F/T

M1

O

Mot thanh chiju xoan thuan tuy khi trén mat cat ngang clta thanh chi
c6 mdt thanh phan ndi lyc 1 moment xodn M, nam trong mét phang
vuodng goc voi truc thanh.

GV: PHAN THI XUAN TRANG M6n hoc CO’ KY THUAT



9.1. KHAI NIEM VE XOAN THUAN TUY
9.1.2. Noi lwc - Biéu dé6 moment xoan ndi lwec:

Qui uéc dau:
+ Xét can bang bén trai:
d ,( M, >0 khi mément ngoai lyc thuan chiéu kim déng ho
-

i/ | M, <0 khi mément ngoai lwc nguoc chiéu kim dong ho

+ Xét can bang bén phai:

IVlz>o ,( ﬁ Mz<0 ,{ &‘

GV: PHAN THI XUAN TRANG M6n hoc CO’ KY THUAT




9.1. KHAI NIEM VE XOAN THUAN TUY

9.1.2. Noi lwc - Biéu d6 moment xoan ndi luc:

Vi du 1: Vé biéu d6 moment
xoan ndi lyc cla truc chju tac dung

cac moment ngoai lyc m; = 3KNm,
m, = 1KNm, mz = 2KNm
Giai:
IVIZAC= 0
M,p=-m; =-3kNm

M,pe=-m;+m,=-3+1=-2kNm

GV: PHAN THI XUAN TRANG

()

ﬁl&

o
B

Mon hoc CO' KY THUAT



9.1. KHAI NIEM VE XOAN THUAN TUY

9.1.2. Noi lwc - Biéu d6 moment xoan ndi luc:

lwe cua truc chiu tdc dung cac moment

Vi du 2: V& biéu d6 moment xoan noi m, mgd mﬂ mm
ﬂA

ngoai lwc m, = 600Nm, m, = 6000Nm, S D /|8
m; =1500Nm, m; = 3900Nm 2100
Giai: 600 >
M,,c= m, = 600Nm @ @ (Nm)
M. -p=m, + m;=2100Nm
zCD 4 3 o
3900

GV: PHAN THI XUAN TRANG M6n hoc CO’ KY THUAT



9.1. KHAI NIEM VE XOAN THUAN TUY

Bai tap: Vé biéu dé6 moment xoan ndi luc cac truc nhw hinh vé
Ty I 5 T,

a) m; = 500Nm, m, = 1100Nm, m; =400Nm, m, = 200Nm. d) m; = 400Nm, m, = 500Nm, m3 = 1500Nm, m, = 600Nm.

AV v/ B

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

‘f/|m1 dmz /‘ma /'|m4 p ‘fm3 //IITIE /¢|“"1

A O e e s il e
== g Vaam—v o2

s s

c) m; =1,4kNm, m, = 0,4kNm, m; = 0,6kNm, m, = 0,4kNm. f) m; = 0,8kNm, m, = 2kNm, m; = 2,6kNm.

GV: PHAN THI XUAN TRANG M6n hoc CO’ KY THUAT



9.1. KHAI NIEM VE XOAN THUAN TUY

9.1.3. Lién hé giira moment ngoai lwc v@i cong suat va toc dd quay:

Goi n la toc d6 quay cua truc (vong/phut)
N I3 cOng suat cla truc (W)
M |3 moment xoan ngoai lwc (Nm)

Chu y: Trong trirong hop nay ta chon Mz=M

M :9,55E
n

GV: PHAN TH| XUAN TRANG Mén hoc CO KY THUAT



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

9.2.1. U'ng suat: y

Trong thanh chiu xodn thuan tuy, tai mat cat Mz
ngang cua thanh chi cé thanh phan ng suat tiép T. ”
|\/|Z
Tmax —
W

0

. n n 9 3
W, : mémen chong xoan (m?)

;

(N/m?)

—|  W,=0,2D3 (1- o#)
d

voi o = —
D

Yy

W, = 0,203

GV: PHAN THI XUAN TRANG M6n hoc CO’ KY THUAT



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

9.2.2. Bién dang: @: gdc xoan tuyét doi

L
M I 180-M -1 | ;.
¥ _ vy g _ .
0: gbc xoan tuong doi
Ehi chua cd mdmen xoan 922 9 :180Mz (d’é/m)
I n-G- .
o . 1’ Trong d6: - G: M6 dun dan hoi (N/m?)
] 2 i - J,: mOmen quan tinh (m*)
L - -
NN P, i J =01d* (Truc dic)
/1

- | : chiéu dai cta thanh (m)

GV: PHAN THI XUAN TRANG Mén hoc CO KY THUAT



9.2. O'NG SUAT VA BIEN DANG TRONG THANH MAT CAT
TRON CHIU XOAN
8.4.3. Bai toan ap dung:

M6t truc c6 duworng kinh khéng d6i d = 7cm, chju tdc dung cac momen xoan ngoai luc
nhw hinh vé&. Biét m; = 2KNm, m, = 1KNm, m5 = 5,5KNm, m, = 2,5KNm. Céc kich thwéc

cho trén hinh vé.
My
H%%IB

m T
1 ., 3
7
o Im . 1m 1m

<
~

N
7

a) V& biéu d6 moment xoan ndi lwc cla truc.
b) Tinh &ng suat va goc xoan twong doi Ién nhat cla truc. Biét G = 8.104 MN/m?
c) Tinh géc xoan tuyét dbi ca toan truc.

GV: PHAN THI XUAN TRANG Mén hoc CO KY THUAT



Tom tat:
= 2KNm
m, = 1KNm
m; = 5,5KNmM
= 2,5KNm

GV: PHAN THI XUAN TRANG

0.2. NG SUAT VA BIEN DANG

a. V& biéu do6 nbi luc
M, c =—M;, =-2KNmM

I\/IZCDz—m —m, =—2-1=-3KNm
g=—M, —m,+m; =-2-1+55=25KNm

[

6 p

LI

2,5
(kNm)

Mon hoc CO' KY THUAT



Tom tat:

M_sc = - 2KNm
M.cp = - 3KNm
Moz = 2,5KNm

d=7cm=7.102m

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

GV: PHAN THI XUAN TRANG

9.2. NG SUAT VA BIEN DANG
b) Tinh *ng suat va gdc xoan twong doi Ién nhat cda truc
Mat cat nguy hiém thudc doan CD

Ung suat Ién nhat:;
— MZCD — MZCD — 3
W 0,2d°  0,2.(7.107%)°

GOc xoan twong dbi lon nhat:
180-M,, 180-M,, 180.3

= 43731,778KN/m*

T

0 =
=P 1.GJ, n-G-0ld* =-8107.01.(7.107%)"

0 =0,89°/m

maxCD

Mon hoc CO' KY THUAT



0.2. NG SUAT VA BIEN DANG

c) Tinh géc xoan tuyét ddi clia toan truc.

My - M3 My
M_rc =- 2KNm ~180-M, -1 " éHLé_ﬂa
M_cp = - 3KNm - t-G-J, (do) . 1m : 1m xD im Y

M.og = 2,5KNm

TOm tat:

Dnag = Pac T Pep T Ppi
d=7cm=7.102m

180
G = 8.10% MN/m? YA TG J. ( AC Tae D D e DD )
= 8.107 kN/m? 180
- ~21-31+25.1
YR = 8107 -01.(7.10 %) ( )
Pps = 0,75’

GV: PHAN THI XUAN TRANG Mén hoc CO KY THUAT



90.3.TiNH TOAN VE XOAN THUAN TUY

9.3.1. Diéu kién bén va ba bai toan co’ ban:
9.3.1.1. Diéu kién bén:
Ung suat ti€ép 1&n nhat khéng duoc vurot qua ng suat ti€p cho phép

e = 0 <[] (UM?)

0

M_ : Gia tri tuyét doi cia moment xoan ndi lyc (Nm)

W, : mémen chéng xoan (m3)

M, = |M

zmax/

GV: PHAN THI XUAN TRANG Mén hoc CO KY THUAT



9.3.TiNH TOAN VE XOAN THUAN TUY

9.3.1. Diéu kién bén va ba bai toan co’ ban:
9.3.1.2. Ba bai toan co’ ban:

- Kiém tra d6 bén (diéu kién cwdng do)

‘M zmax‘ 2
— N/
max W ( m )

o

+ Tinh &ng sudt I&n nhat: =

+So sdnh: T__ <[t]-> K&t luan: Thanh dam bao d6 bén

T... > [T] > K&t luan: Thanh khong dam bao do bén

GV: PHAN THI XUAN TRANG Mén hoc CO KY THUAT



9.3.TiNH TOAN VE XOAN THUAN TUY

9.3.1. Diéu kién bén va ba bai toan co’ ban:
9.3.1.2. Ba bai toan co’ ban:
> ‘Mzmax‘

- Chon mit cat ngang (bai toan thiét k&): W, N
T

M
Cong thire tinh dwong kinh thanh tron dac: d > 3\/‘0 ams| (m)

2. [’C]
- Tim tai trong cho phép: M, <W,.[t] hay [M,]=W,.[t] (Nm)

* Chu y: Néu ngoai luc chi c6 mét moment thi chon néi lwe bang vdi ngoai
lwe (M, = M)

GV: PHAN TH| XUAN TRANG Mén hoc CO KY THUAT




90.3.TiNH TOAN VE XOAN THUAN TUY

9.3.2. Piéu kién cirng va ba bai toan co’ ban:
9.3.2.1. Piéu kién clrng:
Gdc xoan twong doi lén nhat 180 ‘I\/Izmax‘

<[o]

khdong vuot qua gidi han cho phép O T -J B

[0] : GAc xoan twong ddi cho phép clha thanh (d6/m)
G : Modun dan hoi cda vat liéu (N/m?2)

JO: M&men qudn tinh ddc cuc cha mat cat ngang thanh (m?)

J =01d°

GV: PHAN THI XUAN TRANG Mén hoc CO KY THUAT



9.3.TiNH TOAN VE XOAN THUAN TUY

9.3.2. Piéu kién cirng va ba bai toan co’ ban:
9.3.2.2. Ba bai toan co’ ban:

- Kiém tra d6 cirng:
180 M,

°Im
n G-J, C/m)

+ Tinh gdc xoan twong ddi lén nhat: 0, =

+So sdnh: 0__ <[B] - Két luan: Thanh dam bao d6 cing
0 ... > [0] = Két luan: Thanh khéng dam bao do cirng

GV: PHAN THI XUAN TRANG M6n hoc CO’ KY THUAT



9.3.TiNH TOAN VE XOAN THUAN TUY

9.3.2. Piéu kién cirng va ba bai toan co’ ban:
9.3.2.2. Ba bai toan co’ ban:

, L M
- Chon mat cat ngang (bai toan thiét ké): J > 180, My
n G-[6]

180 (M0
n ’ ’ \ ’ \ v : d 24 Zmax m
Cong thic tinh dwdng kinh thanh tron dac \/n-O,l-G o] (m)

T

180
* Chu y: Néu ngoai luc chi c6 mét moment thi chon néi lwe bang vdi ngoai

lwe (M, = M)

- Tim tai trong cho phép: M, <G-J, -[6]-% hay [M, |=G-J, -[6]

GV: PHAN THI XUAN TRANG Mén hoc CO KY THUAT




9.3.TiNH TOAN VE XOAN THUAN TUY
TONG KET

pO BEN

L

- Kiém tra do bén: t_, =
T <[t] - Thanh ddm bao d6 bén
T > [t]  Thanh khéng dam bao

dé bén

a

- Xac dinh dwong kinh:

?‘/\Mzmax\
0,2.[7]

=

(m)

(N/m?)

PO CUNG
180 |M
G-J

0

(°/m)

- Kiém tra d6 cing: 6, =
7T

0. . <1[6] - Thanh dam bao d6 cing
0 .. >[6] > Thanh khong dam bao d6 cirng

da

- Xac dinh dwong kinh:
i > 180-|M,ax

“ ‘i/n-o,l.e-[e]

(m)

-> Két luan: Chon duwong kinh truc d >d_

GV: PHAN THI XUAN TRANG

Mén hoc CO KY THUAT



9.3.TiNH TOAN VE XOAN THUAN TUY

9.3.3: Bai tap ap dung:
Bai toan 1:

Truc AB c6 dudong kinh khdéng doi d, chiu
tac dung clla CA&C mdmen xoan ngoai luc :
m, = 800Nm, m, = 2000Nm, m; = 700Nm,
m, = 500Nm.

a) Vé biéu d6 mdmen xoan ndi lwc cla truc

b) Xéac dinh dwérng kinh d cda truc theo diéu kién bén va diéu kién cing.
Biét [0] = 0,6 °/m, G = 8.10’KN/m2, [t] = 80 MN/m?2

GV: PHAN THI XUAN TRANG Mén hoc CO KY THUAT



90.3.TiNH TOAN VE XOAN THUAN TUY

Tom tat:
m, = 800 Nm
m, = 2000 Nm
m5 = 700 Nm
m, = 500 Nm

GV: PHAN THI XUAN TRANG

a. V& biéu do6 nbi luc
M. = m, = 800Nm

z

M,., =m, —m, =800 — 2000 = —1200Nm
M., ., =m, —m, +m, =800 — 2000 + 700 = ~500Nm

¢

1200

(Nm)

500

Mon hoc CO' KY THUAT



9.3.TiNH TOAN VE XOAN THUAN TUY

TOm tat:
M_.c =800 Nm
M.cp = - 1200 Nm

|MzCD| - I\/Izmax
Mo = - 500 Nm

[0] = 0,6 9/m

G =8.10"KN/m?
= 8.10%°% N/m?

[t] = 80 MN/m?
= 80.10°% N/m?

d="?

GV: PHAN THI XUAN TRANG

b) Xac dinh duong kinh d cua truc theo diéu kién bén
va diéu kién cirng
- Diéu kién bén:

M -1200
d, > 3| —2m2 = = 0,042
i ?Jo,z.[r] 3\/0,2.80.106 (m)

- Diéu kién cing:

-1200
d >4 M 180 :z{/ |10 | 180 = 0,062 m
G.0.1.[6] = 18.10°01.0,6.3,14

Két ludn: chond >0,062 m =62 mm

Mon hoc CO' KY THUAT



9.3.TiNH TOAN VE XOAN THUAN TUY
9.3.3: Bai tap ap dung:

Bai toan 2:

Truc AB c6 duwdng kinh khéng dbi d = 6cm. " i "3 "
Truc chiu tac dung clia cac mémen xoan ngoai - 3
lwe: m;= 0,8kKNm, m, = 1,5kNm, m; = 3,5kNm,

m, = 1,2kNm.

a) Vé biéu d6 mdmen xoan ndi lwc clia truc

b) Kiém tra dd bén va dd cing cla truc.
Bibt [x] = BOMN/m2, [0] = 0,6 d6/m va G = 8.101°N/m?

GV: PHAN THI XUAN TRANG Mén hoc CO KY THUAT



0.2. NG SUAT VA BIEN DANG

Tém tit: a. Vé biéu doé ndi luc
~ M,,. =—m; =—0,8 KNm
m; = 0,8 KNm M ,=-m,—m, =-08-15=—2,3kNm
m, = 1,5 kNm
3B KNm Mo = —M, —m, +m, = 0,8—-15+3,5=12kNm
3~ y
m, = 1,2 kNm Mo m "3 i
A, C D B
1,2

2,5

GV: PHAN THI XUAN TRANG Mén hoc CO KY THUAT



9.3.TiNH TOAN VE XOAN THUAN TUY

TOm tat: b) Kiém tra d6 bén va dd cing cla truc.
M,ac = 0,8 KNm - Kiém tra do bén:
M,cp = - 2,3 KNm M M 23.10°
- e Moy [Maeo| 2, — 53240740N/m?

|M2CD| :Mzmax
Mg = 1,2 kNm

d =6cm =6. 10?m

"W, 02d° 02(6.102f
T, <|t]=80.10°(N/m?) = Truc ddm bao do6 bén

- Kiém tra d6 &ng:
6]= 0,6/
o) m M,o|180  2,310° 180

G = 8.101° N/m? 0. . S = ——— — =1,27°/m
<] = 80 MN/m? » T 810°01(6.10°)
= 80.106 N/m? 00> 0] = Truc knong dam bao d6 cimg

GV: PHAN THI XUAN TRANG M6n hoc CO KY THUAT



9.3.TiNH TOAN VE XOAN THUAN TUY
Bai tap: (chwong 9)

BT3: M6t thanh tron dwdng kinh d = 6cm, chiu xoan b&i mémen ngoai
lwc m = 5000Nm. Médun dan héi cda vat liéu thanh 1a G = 8.10%° N/m?,
[t] = 8OMN/m2, [0] = 0,6 9m. Kiém tra thanh theo diéu kién bén va diéu
Kién cung.

BT4: Mét truc truyén déng, quay véi tdc dd n = 200v/p, truyén cong suat
N = 300KW:; truc bang thép co6 trng suéat cho phép [t] = 40MN/m2, [0] =
0,3 9%/m, G = 8.10%° N/m2. Tinh dw&ng kinh cla truc theo diéu kién bén va
diéu kién cing.

GV: PHAN THI XUAN TRANG Mén hoc CO KY THUAT



9.3.TiNH TOAN VE XOAN THUAN TUY

Bai tap: (chwong 9)

BT8: Mét truc truyén cé dwdng kinh khéng ddi d = 20cm, truc bang thép co &ng
suat cho phép [t] = 100MN/m?2.

a. Tinh mémen xoan cho phép cua truc.

b. Tinh c6ng suat truyén cho phép, biét tdc dd quay cla truc n = 100v/p.

GV: PHAN THI XUAN TRANG M6n hoc CO’ KY THUAT



9.3.TiNH TOAN VE XOAN THUAN TUY

Bai tap: (chwwong 9)

BT12:Truc truyén bang thép cé mat cat tron khdng ddi trén sudt chiéu dai
AB. Trén truc 1ap bdn banh réang cé cac mémen ngoai lwc m, = 0,8KNm,
m, = 2KNm, m; = 4KNm, m, = 1,2KNm.
a. Vé biéu d6 moémen xoan ndi lwc clia truc
b. X&c dinh dwdng kinh cua truc theo diéu kién bén va diéu kién cirng, biét
<] = 30 MN/m2, [8] = 7,5.10-3 %/m, G = 8.1010 N/m?.

ﬂAml Amz /‘mg /‘mq

vy Ve

GV: PHAN THI XUAN TRANG Mén hoc CO KY THUAT



9.3.TiNH TOAN VE XOAN THUAN TUY

Bai tap: (chwong 9)

BT13: Truc c6 dwong kinh khéng dbi d = 7,5cm, chiu tac dung cua cac
mémen xoan: m; = 1 KNm, m, = 0,6KNm, m; = m, = 0,2KNm.
a.Vé biéu dd mémen xoan ndi luc cla truc
b. Kiém tra dd bén va dé clrng cla truc. Biét [t] = 90MN/m2, [6] = 0,4 °/m,
G = 8.10%°% N/m?.
c. Tinh goc xoan tuyét doi o trén toan chiéu dai cia truc.

m, . m, My
A A/ /1,
e i

GV: PHAN THI XUAN TRANG Mén hoc CO KY THUAT



