L.E THANH PHONG
CHUONG 8:
o 4
THANH CHIU XOAN, CHIU CAT

L Ung suét trén tiét dién tron ciza thanh chiu xodn.
1. Dinh nghia.
Thanh chin xodn thudn tiy khi trén moi mat cit ngang chi tén tai mét thinh phin ng lre
M_,hinh 8.1a.
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Hinh 8.1: Cidc truing hgp thanh chiu xodn thudn tiy.

Thanh chin xodn thwdng drge goi 1a truc. Truc truyén lue, truc déng cd trén hinh 8.1b,c.d 14
nhitng vi dy thwdng gip vé thanh chin xoin. Nhitng ddm cdu dudng 6 tb ciing c¢é thé bi xodn
néu tai trong khéng dat ding tim ciu,
Khi nhin vio mat cit thiy mémen quay thuin chiéu kim déng hé dwdc qui wéc chiéu duong
ciia mdmen xodn (hinh 8.1a),

2. Cdc gid thiét vé bién dang ciia thanh.
K& nhitng dwdng thing song song vdi truc (duwdng sinh cia truc) dic trung cho cdce 1dp vt licu
doc truc va nhitng vong tron chu tuy&n vudng géc vai truc dac trung cho cdc tiét dién mat cit
ngang cia truc (hinh 8.2a). hé cdc dudng thing vi cdc dudng tron ndy tao thinh cdc lwdi hinh
chi? nhit.
Té4c dung bdi mémen x4n ngoailwrc M (hinh 8.2b), V&i bién dang bé, quan st ta thay:
Chiéu dai thanh va khodng cédch giita cdc dudng tron hin nhir khéng thay déi. Cdc gée vudng
thay déi.
Cdc dudng trdn van phing vi vudng géc véi truc, ban kinh khéng thay déi. Mit phing clia
cdc vong tron ¢é chuyén dong quay quanh truc, géc quay cia cdc vong tron 13 khic nhau,

Hinh 8.2: Bi&n dang ciia thanh ti€t dién trdn chiu xodn thuin tuy.

Tir nhitng quan st v nhin xét trén ta dua ra cdc gid thiét:
Thanh khong ¢é bi&n dang dai doc truc.
Tiét dién cia thanh van phing chi thie hién chuyén déng quay quanh truc z mét géc @,
goi 14 géc xoay cila tiét dién - 13 ham s& cia toa d6 z. Chiéu ditang quy wdc cia géc
xo0ay tring vdi chiéu dudng cia mémen xoin ndi lue,
Bén kinh cfia ti€t dién vdn phing vi khéng thay di chiéu dai.
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Ciéc 16p vit liéu doc truc thanh khéng tic dung tuong hé (bd qua tng sudt phdp trén cdc
mat song song vdi tryc thanh).
3. Cong thiic tinh iing sudt tiép trén tiét dién.

Theo cdc gid thi€t di néu, ta c6 thé xem: trén tiét dién ing suit phdp bing khong, chi t6n tai
tng sud't ti€p vudng géc v4i bdn kinh i€t dién, 14 két qui cla bién dang trugt do cdc mit cit
ngang xoay tuong déi vdi nhau quanh truc z. Xét phén t& tdch ra nhur hinh 8.3a, gi6i han bdi
hai mit vuéng géc v6i truc cé toa d6 z va z+dz. Tiép tuc tich ra phin t& con (hinh 8.3b)
giGi han b3i hai mit tru bdn kinh p < R , p+dp vi hai mit cit nhau bdi giao tuyén Ia truc
2. hop véi nhau mét géc de. Trang thdi ng suit tai moi di€m cia truc 13 trang thdi trugt

thuan tiy.

Hinh 8.3: Phan thich bién dang thanh chiu xoin

Tiét dién bén trdi, & toa dd z, c6 gbc xoay @.
Tiét dién bén phai, 8 toa d6 7+ dz, s& c6 gbc xoay @+de.
Hiéu s8 de, 1a g6c xoay twdng d8i ciia hai ti€t dién cdch nhau mét doan dz, duge goi la géc
xoin clia doan truc ¢6 chiéu dai dz. Bdn kinh cia tiét dién bén phdi cling c6 géc xoay tudng
d6i de so vdi bdn kinh tuong dng clia tiét dién bén trdi. ¥ 1 bi€n dang géc vudng cia phin
t6 hay con goi 13 géce trudt, ta c6:
AA de

?=d7=pd7=p9 (a).
Tri 86 € 1a géc xoay tudng déi gitta hai mit cdt cdch nhau mét don vi chiéu dai goi 1a gbc
xodn ty d6i cla thanh - 12 hiing s6 trén ti€t dién, va 1a ham s6 theo toa d6 z, thit nguyén
[ Rad }/[ chiéu dai ]:

d
o==2 (8.1).
dz
Theo dinh luit Hooke vé trugt: t=Gy=Gbp (b).
Theo dinh nghia: téng mémen d6i vdi truc z cilia cdc ting suit ti€p trén toan tiét dién F chinh
12 mémen xAn M_: M, = [2pdF = [G6p°dF ().
) F

Tich G@ la hiing s6 trén tiét dién, I,oza'F la mémen quén tinh cye J, clia tiét dién doi véi
F

tim nén M, =G#.J  hay:

M
Gh=— (8.2).
JP
Thay (8.2) vao (b) ta nhdn dudc céng thife tinh ¢ng sudt ti€p trén tiét dién:
- (8.3)
T, 7 o

g X s g A P AN
Biéu do6 ung sudt tiép trén i€t dién:
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Ung sudt ti€p trén tiét dién ¢6 phudng vudng gée véi bdn kinh, ¢6 chiéu cda mémen xoin
M va cé tri s8 phu thude bic nhdt v8i khodng cdch tif tim dén di€m tinh Wng suit (xem hinh

3.4).

M 4 M
e = =% (8.4).
7,2 W,
J i - o i Y 2 g ey
W, =—*-= ﬁ dudc goi 1A mdémen chéng xodn, 1a dac trng hinh hoc cia tiét dién,
pmr

¢6 thi nguyén [chi@uddi]g.

Hinh §8.4: bi€u ¢4 phin b6 ing suft trén tiét dién ciia thanh chiu xodn thudn tiy
va 1ing suit ti€p d6i ing.

Vi & dién tron dac (inh 8.4a):
i’ d

pm i S W, = %024
3 16

Tiét dién hinh vinh khan (hioh 8,4b);

LA O T :2’;(D4d4)z0,293[1§].

J

°7 32 32 32 f

Ung sudt ti€p d6i wng nhe hinh 8.4c.

4. Cde dong phd héng ciia truc chiu xodin.
Né&u xét phin t& trén mat ngoli ciia thanh ta nhan thay diy 1A ¥ng suét tiép cyc dai 7, . Do
phén t&8 & trang thdi trgt thudn tiy nén c4c ¥ng suat chinh o, =—0, =7, va ching tao vdi
truc z nhitng géc £45° (hinh 8.5a). Tir 46 suy ra cdc dang phd hdng ciia truc lam bing vit
liéu khdc nhau.
Béi vdi vit li¢u d&o, chiu cdt kém hon chiu kéo nén nén truc bi phd héng 12 do 7__ va mat
bi phd hdéng 14 mat vudng gée vai true thanh (hinh 8.5b),
Da&i véi vit ligu don, do bén theo phrdng bién dang cifc tri 14 rat kém nén truc bi phd hdng 14
do #ng sudt chinh o, gdy ra va dudng nit 12 mdt dwdng xodn 6c vudng gée vdi phudng cla
&, (hinh 8.5¢).
B6i véi cdc vit liéu ¢é thd nhy 88, tre, dé bén trredt doc theo thé kém so vdéi do bén trirgt
ngang thd nén sy phd héng 14 sy trugt giita cdc thd va8i nhau (hinh 8,5d).

Hinh 8.3: Cdc dang phd hdng
khi chiu xodn.

5. Diéu kién bén - ba bai todn co bén.
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Phin t& vit thé trong truc chiu xodn § trang th4i ng suit trugt thudn tiy, phan t8 nguy hiém
14 nhitng phin t& & sdt mat ngoai cla truc ¢é 7,

biéu kién bén dudc viét:

T, = max(rmx)— (%J < [r] (8.5).

’
Tri 88 cho phép ctia ting suit ti€p dugc xdc dinh tir thi nghiém xodn:
[z]= ;—0; 7, 1a ting sudt nguy hi€ém va n 12 hé s§ an toan,

Trong trudng hdp chi ¢6 thi nghiém kéo-nén thi ng suét ti€p cho phép ldy theo thuyét bén:
Theo thuyé&t b&n thi ba (thuy&t bén ting suft ti€p): [r]= %
Theo thuy&t bén thit ur (thuy&t bén the ning bién dang dan héi hinh ddng): [z]= [‘/%] :

Tir diéu kién bén ta ciing ¢6 ba bai todn cd ban:

Kiém tra bén:

Ta kiém tra xem ng sud't trong truc ¢6 thda diéu kién bén hay khong?

B = [MZ J < [r]i5% ;

w

£

Chon kich thude mdt cdt ngang:
DAy 14 bai todn thi&t k&, ta phai dinh kich thu6c mat cit ngang cida truc sao cho ddm bio diéu
kién bén. Tﬁ' (8.5) ta c6:

W, >ﬂi5% Né&u chon & trang thdi giGi han thi: = [ j +5%, tir d6 ta c6 thé xdc

T i
dinh dugc kich thudc mat cdt ngang ciia truc,
Dinh tdi trong cho phép:
Tit (8.5) ta dé dang xdc dinh duge ndi luc 16n nhat c6 thé dat dudc ctiia thanh la:
M, <[rW, £5%, hay & trang théi gi6i han: [M ]=[r]W +5%
Co [MZ] ta c6 thé tim dudc tri s6 cho phép ciia tdi trong tic dung 1&n cdng trinh hay chi ti€t
may.
IL. Bié¢n dang va chuyén vi cia thanh chiu xodn.
1. Bié¢n dang.
G6c xoay tudng d6i cia hai tiét dién cdch nhau mdt don vi chiéu dai, theo (8.2):
M

h=—1 (8.6).
GJ,

G6c xoay tudng d6i clia hai tiét dién cdch nhau mét vi phin dz chiéu dai, theo (8.1):

M
dp=0;=—>4dz.
GJ,
Géc xoay tuong d6i clia hai ti€t dién & hai ddu cla truc cdch nhau mét doan L, goila géc
xodn cia doan truc s& 1a;

= Mzd 8.7
go—_L[GJ 4 (8.7).

P

* = const trén ¢d chidu dai L:
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e e
P
. M 5 A .
Khi —* = const trén tiing doan L, ctia chi€u dai L:
GJ,

M L
= o 8.9).
P Z G.J (8.9)

Khi GJ, = const trén tiing doan L; cla chiéu dai L:
Q= Zi (8.10).

TG,

? - dugce goi la do citng chéng xodn

GJ, - dugc goi la dd cling chdng xodn cia ti€t dign.

ctia truc thanh. (diy 14 hinh thitc thé hién ctia dinh luit Hooke vé cit).

2. Chuyén vj cia cdc tiét dién.

. ) M . e
Gé6c xoay cia tiét dién xdc dinh tir: dp=@dz= GJZ dz tich phén hai vé ta nhin dugc:
P

M
e (8.11).
G,
Céc hiing s6 tich phan tim dudc nhd vao diéu kién lién két & hai didu doan (diéu kién bién).
3. Diéu ki¢n eiing.
bién dang, chuyén vi phdt sinh <bién dang, chuyén vi cho phép:

MZ
&7, <[o] (8.12).

Ba bai todn ¢d ban theo diéu kién citng: tuong tu nhu d6i véi diéu kién bén.
1. Bai todn siéu tinh.
Bai todn siéu tinh khi chiu xo4n thuin tiy ta thudng gip la: hai diu cia truc bi ngim chit

gpzjéh’z-i—C:j

0=

hodc m6t dau bi ngdm chit, mdt s& vi tri khdc cia truc hay ddu con lai chiu lién két nira
cling, tifc 14 bii todn ¢6 nhiéu trang th4i, ching han khi tdc dung mémen M, , truc & trang
th4i tinh dinh, nhung khi ting 1&€n bdi mémen M, nao dé thi trudtd thanh trang th4i siéu tinh
bdc mdt hay bic cao hon.
Phuong trinh cin biing tinh hoc cho truc chiu xodn thudn tiy chi ¢6 mét phuong trinh tdng
mdmen cia cdc ngoai luc tic dung 1én truc lﬁ’y d6i vai truc quay bﬁng khoéng ( ZmZ (MZ )= 0).
Do d6, phuong trinh thém vao chi ¢6 thé 1a cdc phuong trinh m6 ta vé diéu kién géc xoay tai
nhitng ndi c6 lién két thira,

IV. Lo xo xodn é¢ hinh tru buée ngdn.
Xét 1d xo xodn 8¢ hinh tru ¢6 ti€t dién cla ddy 1a hinh trdn dudng kinh 4 va dudng kinh
trung binh ctia vong 10 xo1a D, chiuluckéo P tring v43i truc cda 10 xo nhu trén hinh 8.6a.
Khodng cdch giita hai vong 106 xo goi 1la budc ciia 10 xo ky hiéu £ ; goc nghiéng giiva cdc diy
16 x0 k¥ hiéu « ; s& vong diy 1am viéc ctia 16 xo ky hiéu la n.
Né&u géc nghiéng « 1én ta goi 1a 1d xo buéc dai, ngudce lai thi goi 14 1d xo bubce ngin.
Trudng hgp 1d xo bude ngiin, mit phing ti€t dién clia diy c6 thé coi Ia trang v6i mit phing
chia truc 16 xo, khi d6 lyc cit Q va mémen xodn M, (hinh 8.6b) dugc tinh:
Luc cdt 0 =P; moé menxin M, =%.
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Hinh 8.7: Phin b& tng sudt ti€p trén tiét dién.
R F ) e " M, .. ... P .
Momen xoan giy ra wng suat ti€p 16n nhat z,, = _—= ti€p xic vGi chu vi cia tiet dién
’ w
P
(hinh 8.7a). Con luc cdt giy ra wng sudt ti€p phdn bs déu, ¢6 tri 88 7, =% triing véi chiéu
cia luc cit (hinh 8.7b).

Trén hinh 8.7 ta thAy: mép duéi cilia ti&t dién 1d nguy hiém nhAt vi hai thanh phén cia tng
sudt ti€p ciing chidu nhau, ting sui't ti€p téng c6 gid tri 16n nhit la:

M 4P 16PD 1 4 \8PD 8PD
=2 M A7 (I6FD [ LANED g BT (8.13),
F oW, = 2mi 2D ) m ml
Trong d6 K, 1 hé s& diéu chinh duge tim bdi cong thitc:
4D/d-1 0,615
- L0 (8.14).
4D/d—-4 D/ld
Tri s6 cia K, thy thudc vaoty s6 D/d va cho 3 bing 8.1.
Bang 8.1
D/d 2 3 4 5 6 7 8 9 10 11 12 | >12
K, 206|158 1,40 131125121 |1.08 1,16 1,14 1,13 112 1
biéu kién bén ciia 16 xo:
7. <[] (8.15).

V. Xodn thanh cé tiét dién hinh chit nhit.
Thuc nghiém cho thiy, khi xoin thanh cé tié€t dién khong tron thi miit cit ngang ctia thanh s&
bi vénh khéng con phdng nita (hinh 8,8b), Vivay gii thi€t v&é mit cit ngang vin phing khéng
con dugc chdp nhan. Ta thira nhin mdt s6 két qua tim duge bing 1y thuyét dan hdi (bai todn
Saint-Venant). Theo dé, biéu dé phin b& ting suit ti€p trén ti€t dién chif nhit kich thudc
h x b cé dang nhu trén hinh 8.9,

Hinh 8 8: St vénh cia tiét dién khéng tron khi chin xoin,
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Hinh 8.9: Phén b8 #ng suat ti€p trén ti&t 1, ; i

dién chif nhat chiu xo4n, W

k . |

Ung sudt ti€p bing khong tai cdc géc va trong tim ciia tiét dién.
Ung suflt ti€p dat tri s6 16n nhdt tai trung di€m cia canh dai a:

... (8.16).
on

Tai trung diém canh ngdn b, (tng suf't ti€p ciing ¢6 gid tri khd 16n:

= (8.17).
Go6ce xodn ty ddi ciia thanh:

0= M, (8.18).

G,
Bédng 8.2,
1,0 1,5 1,75 2,0 2.5 3 6 10 o)

0,208 | 0,231 | 0,239 | 0,246 | 0,258 | 0,267 | 0,299 | 0,313 | 0,333
0,141 | 0,156 | 0,214 | 0,229 | 0,249 | 0,263 | 0,299 | 0,313 | 0,333
¥ 1,0 0,859 | 0,820 | 0,795 | 0,766 | 0,753 | 0,743 | 0,742 | 0,741
Trong do:

W_, = aab® - momen chdng xoin tiét dién chit nhat.

X0

™R (TR

J, = fab’ - mdmen qudn tinh ciia ti€t dién chif nhat.

Céc hé s8 a, 8,7 dude cho trong bang 8.2 theo ty s6 cdc canh % véi qui uSe a > b.

Theo bdng 8.2 ta thdy khi ty 86% >10 thic6 thé 1y ¢ = = %
Diéu kién bén va diéu kién cirng clia thanh ti€t dién chir nhat chiu xodn:
M
T =— < 1] (8.19).
aab
M
O =——— <[0] (8.20).
Gpab

Vidu §8.1.
Truc tru bac lién k&t va chiu lyc nhu trén hinh 8.10a. Vé biéu db néi luc, kiém tra bén cho
truc theo cdc thuyét bén thit ba va thit tw. Xdc dinh géc xoay clia mit cidt qua A.
Biét: G=8.10°KN /cm®; [o]|= I0KN / em?; d, = 5cm s dy =6cem.
Gidi.
Biéu dd ndi lyre nhy trén hinh 8.10b.
Kiém tra bén cho tryc.

105



I.LE THANH PHONG

MF  M* 15107
=X ==t =" KN/cm® =6KN/cm’.

WX 02d] 025
DEZM;DEZM?E :2.]02
max WpDE 0,261’; 0,2,63
Dodé: 7, =t% =6KN/cm®,
Theo thuyetb thu’ ba:

T KN/cm® =4,63KN /cm”.

[z]= 2] g 55KN/cm’ <1, nén truc khong thda diéu kién bén.

Theo thuy&t bén thit tur:

[]= H _ M 6,35KN/cm® >, nén tryc thda man diéu kién bén,
NERINES

M;=1KN.m M,=2,5KN.m

4 Ir=——- PP S
N4 BV
| 0,2m | 0,2m
Hinh 8.10: Cho vi du 8.1,
1KN.m
B = ®
1L5KN.m % H I
Géce xoay cia m{lt cit qua A, theo (8.10).
ZSMzz
Py =Paz = Gin =
4 4 4 4
__d ! 1.0,2.140 _1,5.0,2.1;0 _1,5.0,1.140 +2.0,]5.J40 Rad = —5.53.10~ Rad .
8.10 0,1.5 015 0,1.6 0,1.6

Mait ciit qua A xoay mdt géc 5,53.1077 Rad ngugce chiéu kim dong ho.

Vidu 8.2
Truc tru bic duge d3 trén hai 6 lin A va D (bé qua ma st giita 8 va truc), chiu Ivc nhu trén
hinh 8.11a. V& biéu dd néi luc, xdc dinh cdc dudng kinh d,, d,, d, cia truc theo diéu kién
bén. Tinh g6c xoay giifa hai mit ¢t A va D theo cdc dudng kinh tim dudc.
Biét: G=8.10°KN/cm”; [t|=5KN/em’, m=I15KNm/m; a=011Im.
Gidi.,
Biéu db ndi luwe nhu trén hinh 8.11b.
Xdc dinh cdc dudng kinh cia truc theo diéu kién bén.
i —— Mpha’i,B Mpha’i,B [ ]

T =7
s max wi 0, 2d7 T 0.2, a’3

2
2']50” 10 cm=0,9lcm. Chon d,=7cm.
02& 0,23

B’C BC
e _ME M 3ma

"W 0,2d] 02d3 N
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2
31501} 10 cm=7,9lcm . Chon d, =8cm.
02k 0,2.5

Mphaz D Mphm D

cD o _ phazD_
P = Fnes T 0T g 5 Ong—[T]-
L[7.15.0,11, 107
= cm=104%m. Chon d, =105cm.
02& 0.2.5

M;=5ma M,=ma

Hinh 8.11: Cho vidu 8.2,

3ma

. LM

Gé6c xoay gitta hai mit cit A va D,

4

S

; Y] maa I2mala  3maa 1 (7ma+3ma)2a

Pap = =5 i 5 T g T 4 =
GI, 2G.0ldf 2G.0ld G.0ld: 2 G.0ld

pi

2 »\e
L (1 2, 3 10\ SOIIOT( 12 3, 10 Ve 110 g,
G.0,1 8.10°.0,1

ZT* 7t 8 1S
Mit cit qua A xoay ciing chiéu kim déng hé so v8i miit cit qua D mdt géc 2,/1.107° Rad

Vidu 8.3.
Truc try bic AD ¢6 cdc dudng kinh 4., d,, d,, bi ngdm chiit § hai diu va chiu hre nht trén

2d7 dl  dl  d

hinh 8.12a. Xdc dinh phdn Iyc tai ngam E, vé& bi€u d6 ndi Iyc va x4c dinh tdi trong cho phép
[m] tdc dung 1én truc theo diéu kién bén. Tinh géc xoay clia mit cit qua C theo tdi trong tim
dugc.
Biét: G=8.10°KN/cm®; [t|=6KN/em®; d, =4cmy d,=3cm;, d, =5cm; a=0,15m.
Gidi.
Gidi phéng lién két tai E ta v& duge biu dd mémen xodn phin Iuc M, géy ra (hinh 8.12b)
va biéu db mémen xoin do céc t3i trong cOn lai gy ra (hinh 8.12c¢),
Phuong trinh tuong thich bién dang: ¢, =0 = gogfz’) + qo(Eif’m) =0.
M 3a M,.2a M 3a " Z2ma.2a 3ma2a 12ma.2a | maa

- - +— —— =0,
Gafd4 G01d4 601d4 Go,ld] Gold. 2G0,1d! 2GO0,1d]

Y ENENER I E U IER I
df 4l d df 4l 2d

3 2 3 4 6 3
My —+—+—— |+ma - - =0
256 81 625 236 81 1250

534083 1577208 788604
—mal — = =0, = M, =
25920000 534083

ma= 148ma.

= M| ————
12960000
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Biéu d6 mémen xodn dudc vé trén hinh 8.12d.
Xd4c dinh [m] theo diéu kién bén.
asce o 3.48ma - 3.48.0,15.10° _

Taxr = Cmax = C 3 m4,09,
0.2d° 0.2.4
2
T,ﬁgx= ],52n’2a =m],52.0,]53.]0 —m.A422.
0,24’ 02.3

=7 =1 =m.4,22£[r].::>m£ﬂ=LKN.m/m=J,42KN‘m/m.
422 422

AL FRAX

Chon [m]=14KNm/m.

ey

7N 33
S 37 S

wd

Hinh 8.12. Cho vidu 8.3.

) B | % " @

11—

2ma
2,48ma Helima
WﬂlASma
d
| SIEM...  ©
G6c xoay ctia mat cit qua C,
2 2
T = G 3,48ma.2a + 148maa _ 8.44 ma” _ 5.44 ],4.(0,3]5.]0 4)2 Rad=13.10"Rad .
GJ, Gl GJ,, 8§.10°.0,1.4

Mt cit qua C xoay thuin chidu kim ddng hd so véi mit cit qua E mot gée 1,3.107° Rad

Vidu 8.4
K&t cAu gdm mot thanh thép tron va mot 6ng ddng bi ngam mot diu va dau kia dudce gin vdi
mot dia ciing, chiu xodin bdi mémen M nhu trén hinh 8,13a,
Biét: M=200Nm; G, =2G,=810°N/cm’, d,=3cm; d,=4cm; d,=8cm; a=2m,
(G,,. G,: mbdun dan hoi trudt clia thép va ddng).
Tinh géc xo4n tai A, ting sui't ti€p 16n nhAt trong thanh thép va trong &ng déng.
Né&u M di chuyén tir A d&€n B, nhung tdc dung vao 6ng déng thi géc xoiin tai A thay d&i nhu
thé nao.

Gidi.

Tinh g6c xodn tai A va tng sudt ti€p 16n nhAt:
Tdch dia cing ra khdi hé, thém vio cic mdémen phan Iyc nhu hinh 8.13b.

Phuong trinh twong thich bi€n dang: @) = ¢ (d).
P d Mda N - . > . A ~
Véi: @, = 1d g6c xoay tai A cua 6ng dong do M, giy ra.

avd
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M
@ = & ‘Za la g6c xoay tai A cia thanh thép do M, giyra.
th' th
M,J
Thay vao (dy: M,=—21 (e).
27,
Mitkhic: M=M, + M, (f).
Thay (e) vao (1 M="200a gy _pg Ja*2lu
2. o,
2MJ
=3 Paicans: (g).
J,+2J,
Véi: 7, =0,1(a? —at)=01(8% - 4* )= 384cm*.
J,=01d! =0,13"=8,lcm”,
Do d6: M, =0,0405M; M, =0,9595M .
M,a 0,0405.200.10°.2,10°
Suyra: @, =¢ =gt =—"_ =2 = =25.]07"Rad.
Y Py =Py =Py G,I, 810°.81
M, d .200.10°
s = wdy 00802001073 s 12— 150N /
F; 2 8.1 2
M, d 200,107
o _Mady 09595200108 1 o oonsom?,
J, 2 384 2

Tim su thay d6i clia géc xodn tai A
khi M di chuyén

Goi x 1a khodng cdch tir diém dit
mdmen tip trung M dén B. Tdch dia
cting, thém vao cde mémen phdn lue
nhu hinh 8.13c.

Géc xoay tai A thudce cia 6ng dong

do cdc mOdmen tip trung M va M,

gly ra: b)

) o M, Ml
Gd']d Gd']d

Gée xoay tai A thude cia thanh thép

pi = gl — gt

do mdmen tap trung M,, gy ra:

0 Mya %
f JIhGIh b
Phuong trinh twdng thich bién dang:
P =o;

= Mx Mya_ M,.a
Gd Jd Gd Jd Glh th

Hinh 8.13: Chovidy 8.4.

(h).
Mait khéc, trong trudng hdp nay ta c6 M, = M,, thay vao (h):
M.x M@a_MMa:A%a@Wh+GHJ_ALx: _ . MG,
e = = =
Gd Jd Gd']d Gth']th Gd Jd ’Gth Jth Gd Jd t a(GIh Jth + Gd Jd )
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Dodé: ¢, =¢i =¢'=— " _x.
P =Py =@, G, (2 I+ ‘]d)
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BAI TAP CHUONG 8

8.1. Truc AD c6 dudng kinh d, chiu tdi trong va kich thudc nhu hinh 8.14,

Biét: [r|=6KN/em®; G=8.10°KN/cm?; d=10cm. V& biéu dd ndi luc; Xdc dinh i trong
cho phép [M] tdc dung 1én truc theo diéu kién bén. Vdi tdi trong tim dudc, xdc dinh goc xodn
tuwong d6i giifa hai mit cAt A va D,

Mm 3M 4M
..
B _‘.r_}_,_)___l__
A Yig Y|C
20cm 10cm
le
Hinh .14, Hinh 8 15.

8.2. Truc tru bic AE ¢6 cdc dudng kinh d va 2d, chiu tdi trong va kich thudc nhu hinh 8.15.

Biét [r|=7KN/cm’®, G=810°KN/cm’s m=15KN.cm/cm; a=02m. V& biéu db ndi luc;
Xdc dinh dudng kinh d cia truc theo diéu kién bén. V&i dudng kinh tim dudc, xdc dinh géc xodn
tudng ddi gitfa hai mat cit A va D,

8.3. Truc tru bic AD ¢6 cdc dudng kinh d va 2d bi ngam chat tai A, chiu tdi trong va kich thudc
nhu hinh 8.16.

Bi¢t: [r]=5KN/cm?, G=8.10°KN/cm®; d =8cm; a=04m. V& biéu dd noi lve; Xdc dinh

tai trong cho phép [m] tic dung 1én truc theo diéu kién bén. V4&i tdi trong tim dudc, xdc dinh

g6c xoay cua mit cit qua A.
d 2d M2=2ma

m d MI=01lma ' 2d 4& d M
—
..... _._t._._ —4 —xw—m
c D[V Ef
a a a |

Hinh 8 16, Hinh 8.17.
8.4. Truc try bic AE ¢6 cdc dudng kinh d va 2d bi ngdm chit tai A va E, chiu tdi trong va kich
thude nhu hinh 8.17.
Bigt [r]=8KN/cm’; G=8.10°KN/cm’; d =10cm; a=0.3m. Xdc dinh phan luc tai A, v&
bi€u dé ndi lwe; xdc dinh tdi trong cho phép [m] tic dung 1én truc theo diéu kién bén. Vi tai
trong tim dugc, xdc dinh géc xoay clia mat cit qua C.
8.5. Truc tru trdn bi ngdm chiit & hai diu. Doan DB bi khoét réng dudng kinh trong D,, doan
BA dac dudng kinh D, (hinh 8.18).
K’Z . [7]= 6K—Ii; D,=05D,=10cm; a=05m.
cm cm
Xdc dinh phdn lue tai ngdm A va vé biéu dd noi lue, Xdc dinh tdi trong cho phép [M] theo diéu

Biét: G=8.10°

kién bén. Vi tdi trong tim dudc, x4c dinh chuyén vi xoay clia mit cit qua B {5 ).
M 3M

(OSE Dl 7 ....... - - 5 DZ_'_'
S g

D VE VP . A

Hinh 8.18.
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