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Chwong V: Pac trweng hinh hoc ciia mat cat ngang _

5.1. Khai niém chung

Trwdng hop nao chiu tai tot hon?

Strc chiu dwng cua 1 thanh khéng qhi tuy thudéc vao vat liéu ma con
tuy thuéc vao hinh dang cua mat cat ngang, ciing nhw phwong cua
tai trong doi v&i mat cat ngang.

—> Khao sat nhirng dac trweng hinh hoc chinh ciia mat cat ngang
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Chwong V: Pac trieng hinh hoc ciia mat cat ngang _

5.2. Moment tinh
5.2.1. Moment tinh doi v&i mot truc

szjde; Sy:deF
F F

S.,S. : Moment tinh cda dién tich mat cat
** Y ngang déi vé&i truc x, y

Khi moment tinh cda dién tich doi véi 1 truc
bang 0 thi truc dé goi la truc trung tam.

Giao diém cua 2 truc trung tam goi la trong tdm cta mat cat

S S

Toa d trong tam mat cat: X. = —y; Ve =

: F

X
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Chwong V: Pac trieng hinh hoc ciia mat cat ngang _

5.2. Moment tinh
5.2.2. Moment tinh cua cac hinh phtrc tap

S,=Fy,+FYy,+..+Fy, =) Fy,
=1

S, =FX +FX, +...+ F.x, =Y FX,
=1
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Chwong V: Pac trweng hinh hoc ciia mat cat ngang _

5.2. Moment tinh

5.2.2. Moment tinh cua cac hinh phurec tap
Cha y:
- Chon hé truc toa dd ban dau hop ly: néu hinh cé truc ddi xirng thi chon truc
ddi xrng 1am mot truc clia hé truc toa dd ban dau, truc con lai di qua trong
tam cla cang nhiéu hinh don gian cang tot.
- Néu hinh bi khoét thi dién tich phan bi khoét mang gia tri am.
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Chwong V: Pac trieng hinh hoc ciia mat cat ngang

5.3. Moment quan tinh ctia mat cat ngang
5.3.1. Moment quan tinh doi véi 1 truc

J =[ydF >0
2

J, =[x*dF >0
F

Th& nguy&n ctia moment quan tinh 14 [chiéu dai]*, gia tri khdng am.
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Chwong V: Pac trieng hinh hoc ciia mat cat ngang _
5.3. Moment quan tinh ctia mat cat ngang

5.3.2. Moment quan tinh doc cuc

Jp = [ p*dF >0
F

,02=X2+y2

. =J,=J,+J,

!
|
|
|

X

Th& nguy&n ciia moment quan tinh doc cwc la [chiéu dai]*, gia tri khéng am.
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Chwong V: Pac trieng hinh hoc ciia mat cat ngang _

5.3. Moment quan tinh ctia mat cat ngang
5.3.3. Moment quan tinh ly tdm doi vé&i hé truc (x,y)

Jy :jxde
F

Thr nguyén cia moment quan tinh ly tam la [chiéu dai]*, gia tri c6 thé dwong,
am hoac bang khoéng.

Khi moment quan tinh Iy’ tam ddi véi 1 truc nao do béng 0 thi hé truc do goi [é hé
fruc quan tinh chinh. Néu hé truc quan tinh chinh di qua frong tam mat cat thi
dwoc goi la hé truc quan tinh chinh trung tam.

Tai bat ky diém nao trén mat phang cia mat cat ta cling cé thé xac dinh dwoc
mot hé truc quan tinh chinh.

Néu mat cat co mét truc dbi xirng thi bat ky truc ndo vuéng goc vai truc dbi xirng
do clng lap v&i n6 thanh mét hé truc quan tinh chinh
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Chwong V: Pac trieng hinh hoc ciia mat cat ngang _

5.4. Moment quan tinh mdt s6 hinh don gian
5.4.1. Moment quan tinh hinh chir nhat

Y A

, h/2 , bh3
X i y'dF = hj/ Yy =T
b/2 3
J,=[xdF = | xhdx = 21
F —h/2 12
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Chwong V: Pac trieng hinh hoc ciia mat cat ngang _

5.4. Moment quan tinh mdt s6 hinh don gian
5.4.2. Moment quan tinh hinh tron

Y A
dF =27zpd p
R R R*
I =[p%dF =27[ pPd p = 2
" p i[p _([P P 5
> Do tinh chét déi xirng, ta c6:
szJy
:>JP=JX+Jy=23X=2JX
4
o :>\]X:Jy:‘]2P:7Z'§
J,=—=~0,1D*
32

Vé&i D la dworng kinh

= J, :Jy =0,05D*
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Chwong V: Pac trieng hinh hoc ciia mat cat ngang _

5.4. Moment quan tinh mdt s6 hinh don gian
5.4.3. Moment quan tinh hinh vanh khan
Y A
_7zD* #zd* zD° (- 1)
32 32 32

l JP
X
J 7zD*
. ‘ =J, =] == 1-n*

=0,05D*(1-7n")

voi 1=

Ol
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Chwong V: Pac trieng hinh hoc ciia mat cat ngang _

5.5. Moment quan tinh doi v&i hé truc song song

(X =Xx+a
iY =y+Db
Y = [Y?dF =[(y+b)*dF
- -
< :szdF =j(x+a)2dF
b
0 _jxvdF __[(x+a)(y+b)dF
Khai trién, ta dworc: Khi 0xy la hé truc trung tam taco: S, =9, =0
(J, =J, +b’F +2bS, (J, =J +b’F
1J, =J,+a°F +2aS, 1J, =J,+a’F
Jy =J, +abF +aS, +bS, Jy =3, +abF
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Chwong V: Dac trweng hinh hoc ciia mat cat ngang _

5.6. Mot so vi du

Vi du 1: Cho mat cat ngang cé hinh dang va kich |——9U m'"—°‘|
thwéc nhuw hinh vé. Xac dinh cac moment quan tinh
chinh trung tdm cQa mat cat.

| 20 mm

3

Gidi: Chon hé truc toa do ban dau
Xo¥o Nhw hinh v&. Chia méat cat ngang
|am hai hinh don gian @ va @

40 mm

l

1. Xac dinh toa doé trong téam, ta co: 5 e
- %.=0 (y, - truc déi xtrng) 1Yo

Yoi =90 mm;  ys, =20 mm |——90 pm ——i

P = ZyCiAi _ Verd + Ve, 4
© >4 A, + 4,

20 mm

2 = 38 mm

40 mm

I
Xy

30 mm
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Chwong V: Dac trweng hinh hoc ciia mat cat ngang _

5.6. Mot so vi du

Vi du 1: Cho mat cat ngang co hinh dang va kich 1,\:’(,
thwéc nhuw hinh vé. Xac dinh cac moment quan tinh

chinh trung tdm cta mat cat. |"— 90 T"“ =

20 mm

hl] |

- Dung hé truc quan tinh chinh trung tam Cxy

30 mm

¥ = 50 mm

l 40 mm T " }'C
| L //.;F o 5 L :"O
Yo = 20 mm ‘_—"‘
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Chwong V: Pac trweng hinh hoc ciia mat cat ngang _
5.6. Mot so vi du

Vi du 1: Cho mét cat ngang cé hinh dang va ki
thwdc nhw hinh vé. Xac dinh cac moment quan ti
chinh trung tdm cla mét cét.

i v, j_
g 20 mm
T—— L. e
iy = 50 mmT i —— X
l 40mm — v
A 7 C
- Cac m6 men quan tinh chinh trung tam: _ w=n . .
S
o = 20 mm

i 30 mm
I =I'+I’ = (%b,h,-" +4,a} ) + (,—'2 b,h,’ +4,a,’ )

=(490x20° +1800x12° )+ (£ 30x40° + 1200x18° )
[ =868x10°mm’ = 868x10”m*

. 3 __ 3 3
[}. = I.‘, - 1}. =D, +-hD,
=(L20x90° )+(540x30°)
[,=1305x10°mm* = 1305x10”m"
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Chwong V: Pac trweng hinh hoc ciia mat cat ngang _

5.6. Mot so vi du

Vi du 2: Xac dinh toa do trong tam mat cat nhw hinh vé

Xét vi phan dién tich dF
dF = pded p; y = pcose

Moment tinh:

S, :Ide = ZijCOSgopdpd(p = 2}p2deCOSgpdgp :%rssina
F 00 0 0

Suy ra y S, _2r’sina_2rsing
“ F 3 ra 3 «a
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