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0.1. KHAI NIEM CO HOC VAT LiEU

- Nghién cltu gilra tai trong bén ngoai (external forces) tac dong 1&n vat thé cd kha
nang bién dang (deformable body) va cudng doé cac ndi luc (internal forces) bén
trong cla vat.

- Tinh todn bién dang (deformations), tinh én dinh (stability) khi chiu tdc dung cla
cac luc bén ngoai.

- Du bdo trudc tinh trang chiu luc cta cac vat thé can thiét ké.
MOt sb bai toan cd hoc vat liéu:
vVt thé thda diéu kién bén.: khdéng bi phad huy (nut géy, sup dé..)
v 'Vt thé thda diéu kién cung: bién dang va chuyén vi ném trong gidi han cho phép

v Vit thé thda diéu kién én dinh: bdo toan hinh thuc bién dang ban diu

LTA_ Co hoc vt liéu (215004)




& Chuong 0: CAC KHAI NIEM CO’ BAN

0.2. HINH DANG VAT THE
Khoi: dé dip, mong mady... Tam, vo: san nha, maj, vo ndi hoi, vé may bay

Thanh. /a3 nhing vét thé hinh dang dai co kich thudc theo mét phuong rét Ion so
vdi hai phuong con lai, la loai vat thé duoc dung rong réi trong thuc té nhu gian
cau, cot dién, truc may...

Bridge truss
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0.3. NGOAI LUC

La Iuc tdc dong tir mdi trudng hodc vat thé bén ngoai 1én vat thé dang xét. Ngoai luc
dugc phan loai theo nhiéu cach khac nhau:

- Theo tinh chat chi dong va bi dong: tai trong & phan luc:

v T3i trong la nhitng luc chu déng, nghia la cd thé biét trudc vé vi tri phuong va do
lon; la ddu vao cua bai toa'n,& duoc quy dinh bdi cac quy pham thiét k€ hodc duoc tinh
toan theo kich thuoc vat thé.

v'Phan lut la nhiing luc thu dong, phat sinh tai vi tri lién két vat thé dang xét vdi cac
Vét thé xung quanh no.

- Theo hinh thirc phan bo: luc tap trung & luc phan bo

v Luc tdp trung 13 lyc tdc dung tai mot diém cda vat thé: khi dién tich truyén luc thi coi
nhu luc truyén qua mot diém dé don gian hoa su’ phan tich.

vLuc phén bé' I3 luc téc dung 1én mot dién tich, mét thé tich hodc mét duong cia vt
thé.
- Theo tinh chat tac dung: luc tinh & luc dong
v Lut tinh 13 lut bién déi chém hodc khdng thay déi theo thoi gian.
v Lue dbng 16 lue thay dbi nhanh theo thoi gian.
- Theo kha nang nhan biét: tai trong tién dinh & ngau nhién
v T&i trong tién dinh I3 t3i trong biét truBc gid tri hodc quy ludt thay doi theo thoi gian.

v’ T&i trong ngdu nhién 13 t3i trong chi biét duoc cdc dic trung xdc suét théng ké nhu gid
tri trung binh, do léch chuén.
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0.4. LIEN KET & PHAN LUC LIEN KET

- V4t thé mudh duy tri hinh dang & vi tri ban d&u khi chiu tdc ddng clia ngoai luc thi nd phai lién két
véi vat thé khac hodc véi dat (gid).

- TUy theo tinh chét ngdn can chuyén déng ma ngudi ta dua ra cc so do lién két, thudng gdp la gbi
tira di dong, gdi tura c6 dinh, ngam.

Types of Connection Reaction e oo Number of Unknewns -

One unknown. The reaction is a tension force which acts’
away from the member in the direction of the cable. ©* *

One unknown. The reaction is a force which acts along
the axis of the link. ) - :

One unknown. The reaction is a force which acts
perpendicular to the surface at the poiut of contact,

- One unknown. The reaction is a.'forc
perpendicular to the surface at the point of contay

One unknown. The reaction is a. f(i_r_cc_.' which | ac
o perpendicular to the surface at the point of contact
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0.4. LIEN KET & PHAN LUC LIEN KET

Type 0)1' Support Reactions Comments

Only downward translation is prevented.

Q & 3 Hence the reaction force is upward.

R
Roller on smooth surface

@ R Translation in the horizontal and vertical
x directions is prevented. Hence the reac-
R, tion forces R and R can be in the direc-

R

Smooth pin tions shown. or opposite.

Beside translation in the horizontal and
S R, —&" ) vertical directions. rotation about the =
M axis is prevented. Hence the reactions R,
Fixed support =y and R, and M, can be in the directions

shown. or opposite.

Translation perpendicular to slot is pre-
V vented. The reaction force R can be in

the direction shown. or opposite.

Roller in smooth slot
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0.4. LIEN KET & PHAN LUC LIEN KET

Translation 1n all directions 1s prevented.
/% The reaction forces can be in the direc-

tions shown, or opposite.

Ball and socket

Except for rotation about the hinge axis,
translation and rotation are prevented mn
all directions. Hence the reaction forces
and moments can be in the directions
shown, or opposite.

Translation and rotation are prevented in

all directions, except in the direction of

the shaft axis. Hence the reaction forces

F1-; and moments can be in the directions
R, shown, or opposite.

Journal bearing

Translation m the z direction

and rotation about any axis are pre-
vented. Hence the reaction force R, and
reaction moments can be in the
directions shown, or opposite. Transla-
tion 1 the x direction into the slot 1s pre-
vented but not out of 1t. Hence the
reaction force R_should be i the direc-

Smooth slot

tion shown.
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0.5. CAC GIA THIET

a) Gié thiét vé sg do tinh: khi tinh toan bai toan cg hoc vat liéu cho hé, hé vat
thé thuc dugc thay bang sa do tinh.

b) Gia thiét vé vat liéu: vat liéu dugc coi 1a lién tuc, dong nhat, dang hudng va
dan hoi tuyén tinh.

c) Gia thiét vé bién dang va chuyén vi:
- Khi chiu tac dong bén ngoai, vat thé c6 bién dang va chuyén vi bé. Vi vdy, ¢
thé khao sat su’ can bang cla vat thé hodc cac bd phan cla nd theo hinh dang
ban dau.
- Khi vét thé cé chuyén vi bé va vét liéu dan hoi tuyén tinh thi cé thé &p dung
nguyén ly géng tac dung: mot dai luong do nhiéu nguyén nhan dong thoi géy ra
SE€ bang téng dai luong do do tac dong cua cac nguyén nhan riéng Ié.
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