GIAO TRINH CO KY THUAT

Chuong 5
MA SAT

5.1. MA SAT TRUQOT

5.1.1. Dinh nghia

Ma sdt truot 14 luc can tr¢ xuat hién khi mot vat trugt hodc ¢6 khuynh huéng truot
trén bé mat mot vat khic, ki hicu A F_.

Nguyén nhan sinh ra ma sdt truot 1a do mat tiép xdc giita cdc vit khong tuyét d6i nhan.

5.1.2. Cac dinh lugt vé ma sdt truot

a) Thi nghiém Culdng

Trén mat ban ndm ngang Khong nhdn dat var A ¢6 trong luc Q, vat duoc lién két véi
day mén va ludn qua rong doc C, ddu kia clia day treo dia can (hinh 5.1a).

Khi chua dat quéa can vat A can biang dudi tic dung ctia hai luc (Q, N ). Cho dia can

co trong luc P nho vao dia thdy vat van can bing, diéu nay ching t6 gitia vat Q va mat ban
co luc ma sat.
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Hinh 5.1

Ta nhan thdy vat chiu tic dung cta he (P ,T,Q)»vf 14 he khong can bang suy ra &
mit ti€p xudc gida vat va mat ban phai ton tai phan luc tiép tuyén F_. sao cho hé
(P.7,0,F _)~0 (hinh 5.1b).

Vi N truc déi véi Q nén suy F_, = T = P (dia can).

Tiép tuc tang trong luong vao dia cin, dén mot gidi han ndo dé thi vat Q bat ddu
trugt, chimg t6 luc ma sét ¢ gidi han 1dn nhat, goi gi6i han 1én nhat 1A F_,, néu ta thay déi
trong lugng Q ctia vat thi gidi han F_,, ciing thay d6i , ching t6 F,_,, phu thuéc vio Q hay N.
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Chuong 5. Ma sat

Trong qud trinh vat truot ta bd bét qua can & dia can thdy vat van tiép tuc truot, diéu
ndy chitng t6 khi vat trugt luc ma sdt gidm.

b) Cdc dinh ludt vé ma sdt tricot

- Luc ma st trugt ti€p tuyén véi mit tigp xic, nguoc chiéu véi chiéu khuynh hudng
chuyén dong v ¢4 tri s8 nim trong mot gidi han 0 dén F.__ .

- Luc ma sat trugt 16n nhdt ty 1& v6i phan luc phdp tuyén : F,, = f.N (trong d6 f goi 1
h¢ s6 ma sdt trugt, gid tri clia [ phu thudc vao vat liéu va tinh trang bé mat).

- Luc ma sdt tinh 16n hon luc ma sdt dong.
5.2. MA SAT LAN
5.2.1. Dinh nghia

Ma sat lan la sy cdn tré xudt hién khi mot vat lan hodc c6 khuynh huéng lan tuong
doi trén bé mit mot vat khace.

Nguyén nhan sinh ra ma st lan la do mat ti€p xdc gilfa cde vat khong tuyét doi ciing |
lam sinh cdc mo trén bé mit xuat hién mémen cén trd su lan.
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5.2.2. Dinh ludt vé ma sdt lin

a) Thi nghiém

Xét con lan trong luc P dat wén mdt ngang khong tuyét déi ctng (hinh 5.2). Tédc
dung luc Q cdch mét ngang mot khoang h, Khi luc Q con & mot gidi han nhét dinh con lan
¢ trang théi can bing va chiu tic dung ctia he luyc gém (P,0,R) ~ (P,0,N,F). Theo
diéu kién cén bang ta ¢6:

ZFr:Q_FZO

D F,=N-P=0
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GIAO TRINH CO KY THUAT

Tir hat phuong trinh trén ta suy ra: Q = F va N = P va nhu vay he (P,Q,N.F)

hinh thanh 2 ngau lyc:
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+ Ngiu luc (F,0) ¢6 momen Q.h ¢6 khuynh huéng lam con lin chuyén dong.

+ Ngiu luc (P, N ) c6 momen N.d cin trd su lan coa vat goi 1a nghu luc ma sat lan.

b) Dinh ludt

- Ngau luc ma sdt 1an ¢6 gidi han r 0 - m,_,.
O0<m,, <m,_,

- Tri 6 ma sdt lin I6n nhét ty [e v6i phan luc phép tuyén.

m,,.= k.N (k goi 14 ké s ma st [an do bing don vi do dai m )
CAU HOI ON TAP

1. Ma sdt truot la gi ? Trinh bay thi nghiém Culong ?
2. Phat biéu cdc dinh luat vé ma sét trugt ?
2. Ma sdt lan la gi ? Trinh bay thi nghiém chitng t6 sy t6n tai clla ma sét lan ?

3. Phit biéu cdc dinh luat vé& ma sét lan ?



Chuong 6. Chuyén déng quay cta vét rdn quanh mét truc ¢é dinh

PONG HOC

Chuong 6

CHUYEN PONG QUAY CUA VAT RAN
QUANH MOT TRUC CO PINH

6.1.KHAI NIEM

6.1.1. Dinh nghia

Chuyén déng quay ciia vat rdn quanh mot truc ¢d dinh 13 chuyén dong ma trong dé
6 hai diém coa vt 1a 6 dinh.

Pudmg thiang di qua hai diém ¢ dinh goi la tryc quay, nhiing diém khong nim trén truc
quay vach nén nhimg dudng tron vudng gdc véi truc quay va ¢d tam nim trén truc quay.

Cac chuyén dong quay thudng gap trong thuc t& nhu: chuyén dong clia truc mdy, vo
lang, banh rang, puli . . .

6.1.2. Goc quay l

Gia sl vat rn cho trén hinh 6.1 quay quanh truc
c6 dinh z. Xdc dinh mat phing P ¢& dinh va mat Q di
dong theo vat. Lic ddu dé cho Q trung vé6i P, khi vat
quay téi mot thoi diém t ndo dé, Q hop véi P mot géc ¢
gol1 la goc quay.

o\

Tri 6 clia @ phu thudc vao thoi gian quay, hay néi

cach khdc ¢ 1a ham s6 cia t.
Q —
¢ = (1) (6-1)

Phuong trinh (6.1) hoan toan xdc dinh vi tri cta 7H7-
vat theo thai gian t dugc goi 13 phuong trinh ¢g bdn cla
chuyén dong quay.

ANONNOUNNNNNINNY

Hinh 6.1

Don vi clia géc quay ¢ 1a rad (radian). Radian 1 géc phing & tam chan mét cung c6
chiéu dai bing ban kinh vong tron.

a

360
1 rad =

=57°17" 448"
2m
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GIAO TRINH CO KY THUAT

Trong ky thuat géc quay thudng duge tinh theo s& vong quay n, quan hé gifta n va ¢
duoce tinh nhu sau:

Khi vat quay dugc 1 vong thi géc quay 1a 2w (rad) , khi vat quay dugc n vong thi géc
quay ¢ (rad) tuong ang la:
@ = 27nn (rad) (6-2)
6.1.3. Vdn téc gic
Van 8¢ gée 1a dai lugng biéu thi cho ¢ dd va chiéu quay ctia vat, ki hiéu 1 w.
Biéu dién van tdc gdc bing vécto, vécto van toe géc @ xdc dinh nhu sau:

- Phuong 14 phuong truc quay, nhin theo chiéu clia o thay vat quay nguoc chiéu kim
dong hé. :

- Do dai biéu thi téc d6 quay tinh bing rad/s (hinh 6.2). h?

Gia str trong thdi gian t vat quay dugc mot géc ¢ |, tai thoi diém
t+ At vat quay duoc goc ¢ + A . Nhu vay trong thoi gian At vat quay
duge géc Ag.

] P A = - at - N - +om “
Ti sé: a_(f duge goi 1a van toc géc trung binh, ki hiéu la o,

Ao
= ——
ib Al

Khi thot diém t + At ral gin nhau, tdc At = Q, van téc géc trung Hinh 6.2
binh ti€n tdi van t6¢ gde tiic thoi o,

don vi géc

Ponvi: o= = rad/s.
don vi thoi gian

Trong k¥ thuat, van to¢ géc con duge tinh theo s6 vong quay trong mot phiit, ky hiéu
la n (vg/ph).

Nhu ta di biét, ci mot vong quay tng voi mét géc 2m rad. Vay véi n vong tuong Ung
val gbée quay 2nn rad, mot phiit biang 60s, vay ta ¢6:

2nmn 7o
n{vg/ph) = 05 = %—(rad /8) (6-3)

Cong thirc (6-3) bicu thi quan hé gifta hai don vi van t6¢ géc.

6.1.4. Gia téc goc

Dai lugng dic trung cho do bién thién clia van 16¢ géc trong chuyén dong quay goi 1a
gia tdc gbc, ki higu 1a €.

Gia str trong thoi gian At van t8c gée bién thién mot lugng la Aw.
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Chuong 6. Chuyén déng quay cua vét ran quanh mét truc ¢d dinh

+ Ty s6 Aw/At =g, ( gia t6c géc trung binh trong thai gian At)

+ Khi At — 0 thi gia t6c géc trung binh €, s& tién 16 gia t6c g6c thire thai tai thdi €.

@~
£ = 2 (6-4)
f
Bon vi:
don vi van téc géc rad/s
donviclag= = = rad/s’
don vi thai gian s

6.2 CAC CHUYEN BONG QUAY CO BAN
6.2.1 Chuyén dong quay déu

La chuyén dong ma trong nhiing khodng thoi gian bang nhau vat quay dugc nhitng
géc quay bang nhau, (® = hing sd).

Phuong trinh chuyén dong:
0=0.t hay =9/t (6-5)
6.2.2 Chuyén dong quay bién déi déu

La chuyén dong ma trong nhitng khodng thai gian bang nhau van t6c géc » bién
thién nhitng lugng bang nhau, néi cich khdc, chuyén déng quay bién déi déu 1a chuyén
dong quay c6 gia tdc gée khong déi (e = hing s6).

@ —w,
!

£ =

Khi vat chuyén dong nhanh dén 0 > @, suyra ©0-w,>0 => £>0
Khi vat chuyén dong cham din o < o, suyra w-m,<0 =» g<0

Nhu vy trong chuyén dong quay nhanh dan gia téc géc ¢6 tri s6 duong, va trong
chuyén dong quay cham dén gia t6¢ gée c6 tri s6 am.

- Phuong trinh chuyén dong:
P = ot + _2_

(6-6)

O =, + &t
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GIAO TRINH CO KY THUAT

CAU HOI ON TAP

1. Thé nao 1a chuyén dong quay cla vat ran quanh mot truc ¢6 dinh ? cho vidu ?
2. Trinh bay khéi niém géc quay, van tc goc, gia tdc goc 7

3. Vit phuong trinh chuyén dong quay déu, chuyén déng quay bién ddi déu ?
BAI TAP

1. Mot truc mdy trong giai doan m& mdy chuyén dong nhanh din déu sau 5 phiit dat
van té¢ n = 120 vong /phit. Tinh gia t6c géc cua truc va s6 vong truc quay dugc trong thoi
glan do.

DS s=%radfsz; N = 300 vong.

2. Mot tau thuy tit mdy khi chan vit cia tiu ¢d van toc géc o = 20w (rad/s). Sau 20
giay thi chan vit ngimg hin. Tim gia t6c géc clia chan vit va s§ vong chan vit dd quay duogc
sau khi tat mdy (gia st trong qud trinh dé chan vit quay cham din déu).

DS: & =mn(rad/s’); N =100 vong.

3. Mot truc may tir trang thdi nghi bt ddu quay nhanh ddn déu, sau 5 giay quay dugc
12,5 vdng. Tim van tdc gde cua truc mdy sau 3 gidy do.

PS: o = 107 (rad/s) hay n = 300 vong/phuit.

4. Mot quat gi6é quay véi van tée n = 960v/p. Tinh dudng kinh cdnh quat, biét van 16¢
cha diém ngoai cing cua canh guat 12 20m/s.

S d=04m

5. Diém A nam trén vanh pu li chuyén dong véi van t6c 50 m/s. Diém B nam trén ban
kinh OA véi khoang ciach AB = 20cm chuyén dong véi van téc 10 m/s. Xdc dinh van t6¢
gdc va dudng kinh cta pu li.

DS: w =2 (rad/s); d=50cm.

6. Tai thoi dicém khao sdt, vo ling ¢ van t6c goc w = 2n (radfs) va gia toc géc € = 3
(rad/s?). Tinb van t&c, gia tdc tiép tuyén, gia téc phip tuyén va gia 16¢ toan phan cla 1 diém
M thude vo lang cdch true quay 0,8m.

DS: v=5m/s; a,=31,5m/s% a.=2,4m/s’; a=31.6m/s".
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