MUC LUC

PHAN 1 : HE THONG THUY LUC ..o, 6

CHUGONG 1:CO SO LY THUYET .....oooooooooooooooooeeeoocceeeeseeeeeeeeeeeeeeeeeeeeeeeeooeennne 6
1.1. Lich sir phat trién va kha nang iing dung cua HTTD thay luc................ 6
1.2. Nhitng vu diém va nhuoc diém cta hé théng diéu khién bang thuy luc. 6
L 11 U QMM ettt et en s eneenns 6
1. 1.2  NRUGC GIEM ..ottt ettt n s enns 6
1.3. Dinh luat cia chAt IONG.................cooieiiiieiecceeeeeeeeee e 6
1.2.1. AP SUAL thTY HR ..t 7
1.2.2. Phuong trinh dOng ChAY........cccoeievierienienierieseese et 7
1.2.3. Phuong trinh Bernulli ........ccccooiiiiiiiniiiiiiiiiicceccecceceeceeee 7
1.4. Pon vi do cac dai luong coban .................cccoieiiiiiiiiiceeeee e 8
1310 AD SUAL (D) oot eenaees 8
1.3.2. VAN LOC (V) eeeureeeieeeieeeiieeeteeette et e et e steeereeseaeessaeesaaeesasensaeenseesnsaesnsaessneas 8
1.3.3. Thé tich VA TUU THONG ......c.ovevevieeereeieereteeeeeeceeeeeeeee ettt aenens 8
134, LUC (F) erooooeeeeeeeoeoe oo eesee e s s s s 9
1.3.5. CONG SUAL (IN) c.uveeiiieiieeieeteeett e et steeseae et e et e e e e esseessaeessaeesaeesseeenneeans 9
1.5. Cac dang nang IuONE ..............cccoeeviiiiiieiieeeeeee et 9
1.5.1. So d6 thuy luc tao chuyén dOng tinh tEN .........ccccveveveeerereeeerereeeereeeeenne, 9
1.5.2. So d6 thuy Iuc tao chuy€n dONg qUAY..........ccceveveveeeerereeerereeeereeeerererenens 10
1.6. Tén that trong hé thong truyén dong bang thuy luc ................c.co......... 11
1.7. D6 nhét va yéu cau doi voi dau thiy luc..........c.ooooeveiiiiiiieee, 15

CHUONG 2 : CG CAU BIEN POI NANG LUONG VA HE THONG

LU ' 1.\ | S 17

2.1. Bom dau va dong €O dAU ..............ocoeievierieiiieieieeeeeeeeeeee e 17
2.1.1. Nguyén 1y chuyén doi NANG THONE .......cvoeevereeeereeeeerereeeeveeeeeeeeeereeenee 17
2.1.2. C4c dai lugng GAC trUNZ.......eevviiieiiiiieeiteeeite ettt 17
2.1.3. Cong thiic tinh todn bom va dONg O daU........ccvevveevieierieieiecieeieiene, 19
2.1.4. CAC 10@1 DOML....ceiiiiiiiiiiieieeeee ettt 20
2.1.5. BOM DANh TaANE ..covviiiiiiiiiiiiiiieccccee e 20
2.1.6. BOM tTUC VAT .eeiiiiiiiiiiiiiieeeee ettt e ettt e e e e e e e e e eeaaaaeeeeeeeeeennnns 22
2.1.7. BOM CANN @AL...ciiiiiiiiiiiiiiieieieee ettt e e e s 23
2.1.8. BOM PILEONE c...vviieiiiiiiieeeiieeeiee et et eeetee e ereesiteessbeeessreesasaeessnaeas 24
2.1.9. Tieu chudn chon BOM ......c.covoveviieieicecieeececeececeeeeee s 27



2.2. Xilanh truyén dong (co cau chap hanh) ...................ccooooiiiiiieienne, 27

D21 INRIBII VU oo e e s s ee e ees e sseeeeeens 27
2.2.2. PRAN 10@1 ettt e e e 27
2.2.3. Cau ta0 XIlANN.....cciiiiiiiiiece e e 29
2.2.4. Mot s0 xilanh thONg dung .......cccceveverieiieninieteeeetee e 30
2.2.5. Tinh todn Xilanh truy€n TUC .......ccceveieririeieieieerieeeeeeseeee s 30
2.3 BE AU .ottt 32
2.3, 1. NRIEIM VU ettt ettt ettt se et et et et e e eneeneenene 32
2.3.2. Chon Kich thuGC bE dAU.........cucueeieiiieieretciceeete e 32
2.3.3. K& CAU CUA DE AU ...t 32
2.4, BOTOC HAU ...ttt ettt ettt ae e ere e 33
D1 INRIEIN VU oo s s s e s ss e eeseeseseeene 33
2.4.2. Phan loai theo kich thuGc 10C ......ovviiieeiiiiiiiiieceeeee e 33
2.4.3. Phan 10ai theo K& CAU.....c..eeeuiieiiieeiiecieeceeeee et 34
2.4.4. Cach 1ap b0 10C trong hé thONg.........cceiirieiererereiieeeereeeeeeeere e, 35
2.5. Do ap suat va luu IO .............ocoeiiiiiieeeceeeeee e 36
B T R D Lo TR o1 | SRR 36
2.5.2. D0 TUU THONG ...ttt 36
2.6. Binh trich chifa...........ccccooiiiiiii e 37
D61 INREIT VU oo s s e s s e s es e s seeene 37
2.6.2. PRAN 10Q1 ..ceeiiiiiiieiciiiee ettt et e e e e e e e 37
CHUGONG 3 : CAC PHAN TU CUA HE THONG PIEU KHIEN
BANG THUY LUC ..o 41
3.1 KBAL ME@M.....c.ooiiiiicccc et 41
3.1.1. He thong diéu KNIEN ........cooveeeeveeeeeeeeeeeceeeeeeeeeeeee et 41
3.1.2. So d6 céu tric hé thong diéu khién bang thly IUC .........cocveeeveverrrnnnee. 41
3.2. VAN AP SUAL ...ttt ettt b e nbesaene 42
32,1 INRIBI VU oo s e s s ees e s ees e 42
3.2.2. PRAN 10Q1 .ttt et 42
3.2.2.1. Van tran va van an tOAN .........ccceeeerveeenireeensrreessiueesssneeesseesssseeessnnes 42
3.2.2.2. VAN ZIAM P.ueicerieiiieiieeieeiecieeiteeeesee st e st e seeeseesseesseesseesseesseenseensaens 44
3.2.2.3. VAN CAN .ottt ettt ettt e e st e e b e e e e aaesaeenseesaaennean 46
3.2.2.4. ROIE AP SUAL c.eeuvieniieieeiieiecie e et esieete et eveeteesbeeveeaesaaesssessnesnneas 46
3.3. VAN dA0 CHECU ... 46
33,10 INRBII VU oo s e e se e ees s esseeeeees 46
3.3.2. CAC KNAT NICM......eeuiieieiiiieiicieeeiee ettt 46
3.3.3. Nguyen 1§ 1am VIEC.......eevviiiiiiieiiieeeieeete ettt 47
3.3.4. C4c loai tin hi€u tAC AONG ....ccevieiiiiiiiiiieeeiie et 48



3.3.5. Céc loai mép diéu khién ctia van dao Chiéu ...........ccceveveveveirevererenenne. 49

3.4. Cac loai van dién thuy luc iing dung trong mach diéu khién tu dong .. 49

3.4, 1. PRAN 10@1 c..eeiiiiiiiiiiieeeeee et 49
3.4.2. CONG AUNZ «.ooneiieiiieeeiee ettt e et e e e e e e e sbee e ebteeesseeesssaeesnsaeas 50
3.4.3. Van SOINOid........ccueeieiuiieiiiieeeiieeeciee ettt a e e eneas 50
BA4. VAN LY 18 oot 51
3.4.3. VAN SETVO...eiieiiiiieiiieeeiiteeiteeesiteeeeiteeesiteeestreesaseesssseesesseessssseesssseessssens 52
3.5.Cocau chinh Irt TUon@ .............coovieviiiiiiiiiieceeeeeeeee e 58
3.5.1. VAN L LUU .veevviiciiieeieeeee ettt ettt eae e s re e areeeaneeneas 58
3.5.2. BO OGN E0C...cuvevieieeeeeieeeeeeeeeeteeeeeee et ese st esenseseaensenesenseseneseens 60
3.6. Van Chan ... e e 62
3.6.1. Van MOL ChIEU .....c.voevieeeerieeeceeeereeeeeeeteeteee ettt ereeae e ereeneeneas 62
3.6.2. Van mot chiéu diéu khién dugc hudng chn...........ccccceveveveevevereeverennnenn. 64
3.6.3. Van tdc dOng KNOa 1AN..........ccoeovieeieiiiieieieeieceeeeeeeee e 64
3.7 ONE QAN OTIE MO ovveoovveeeeeoeeeeee e ees e eeeeeeses e eeee s ees e ses s see s seeseens 65
37,1 ONE AN crveoreeeeeeeeeee e ee e es e ee e eeeseeeeeseeeee e ees s eesseeeeeees 65
3.7.2. CAC 10@1 ONZ NON..uvreeieriririieriienieenieenieesieesseesteesseesseesseesseeseessesssessesssennes 66
3.7.3. VONZ CHAN ..ottt 66
CHUONG 4 : PIEU CHINH VA ON DINH VAN TOC.........oooeeoee 68
4.1. Dieu chinh bAng i€t It ............cocooviviiiiieieieeceeeeeeeeee e, 63
4.1.1. Diéu chinh bang tiét luu & AUONZ VAO ...cvevveveveeeereeereeeeeeeeeveeeee e, 68
4.1.2. Diéu chinh bang ti€t [uru & AUONZ TA......cveevevrereeeereeereeeeeereeeeeeee e, 69
4.2. Diéu chinh bang thé tich................c.cooooooiioiiiiiccceeceeee e, 70
4.3. On QNN VAN E0C .....ovoieeiieceieeeeeceeeee et 71
4.3.1. Bo 6n toc lap trén dudng vao clia co cau chap hanh............cocoveeeeennne. 72
4.3.2. Bo 6n toc 1ap trén dudng ra clia co cau chap hanh .........ccooveveeveveveennnee.. 73
4.3.3.0n dinh toc do khi diéu chinh bing thé tich két hop véi tiét luu........... 73
CHUONG 5 : UNG DUNG VA THIET KE HE THONG
TRUYEN PONG THUY LUC .........oooooooo... 76
5.1. Ung dung truyén dong thiy IUC ............c.co.oveveieiveieeeeeeeeeeeeeee e, 76
5.2. Thiét ké hé thong truyén dong thity Iuc.............ccooeveiieiiiieiieeiee, 81
PHAN 2 : HE THONG KHINEN ........oooooooooooeeeeoeee 92
CHUGNG 6 : CO SO LY THUYET.........ccocoooommiiommieeesseeeseeeeseeeeseeess 92



6.1. Lich lir phat trién va kha nang ting dung cia HTTD khinén ............... 92

6.1.1. Lich ST PRAL TIEN.....c.veveeeeerceeeeeteeeeeeteeeee et ens 92
6.1.2. Kha nang tng dung ctia Khi nén.........cccceeeuiviieiienienieeieeieeeeceeeee, 92
6.2. Nhimg uu diém va nhuogc diém cia HTTD béng khi nén....................... 93
0.2.1. U GIMe.eiviiieieiieeeeeeee ettt ettt et e s 93
6.2.2. NRUOC GIEIM ..ottt ettt 93
6.3. Nguyen 1y truyen dOng..............c.ccooveievierierieeereeeeeeeeeeeee e eveeeeana 93
6.4. S0 d0 nguyén 1y truyen dOng...............ccocoeveeverieveeieceeeeeeeeeeee e, 94
6.5. Pon vi do cac dai luwong coban ................ccoooeiiiiiiiiiiiieeee, 94
CHUONG 7 : CAC PHAN TU KHi NEN VA PIEN KHI NEN........................ 96
71.Cocauchap hanh.................c..oooooiiiiiiiieeeeeeeee e 96
7.2.Van dA0 CRICU ........c.ocviiiviiiiiieececee e 97
7.2.1. Nguyén 1y hoat dong ctia van dao Chi€U..........ccccevververierierieieieieieenne 97
7.2.2. Ky hiéu van dao Chi€U .........ccueeeiririisesieieieieieeeeeee et 97
7.2.3. CAC tin hi€u tAC ONZ.....eevviiiiiiiieeiieeee ettt 98
7.2.4. Van dao chi€u €O Vi trf “O7 ...oovvieeeeieeeeeeeeeeeeeeeeeeeeeee e 100
7.2.5. Van dao chi€u khong c6 vi tri “0”......cccevvecrevieieecieieeeeeeeeeee e 102
7.3 VaN CRAN ...t aae e 103
7.3.1. Van MOt CHIEU ......ocvievieeeereceeeeeeeteeeeeteete et eeve e e eteeneenneas 104
7.3.2. VAN LOZIC cviiiiiiieeeieeeeee ettt ettt e st essbe e e naae e 104
7.3.3. VAN OR .ot e e e e e e e e e e e e e e e e ean 104
7.3.4.Van AND ..ottt 104
7.3.5. Van xa Khi nhanh .........cccooiiiieiiieniieieccceceeeee e 104
T Van i€t IUU .....o..oviiiieiecccceee et 104
7.4.1. Van tiét luu c6 tiét dién khong thay d6i.........cceveeevevereeerereeeerereenerennn 104
7.4.2. Van tiét luu c6 tiét dién thay doi.......c.c.ceveevereeerereeeeeeeeeeeeeeeeeeeenens 105
7.4.3. Van tiét Iuu MOt ChIEU .......ccvoeveeeeeeeeieeeeee ettt 105
7.5. Van diéu chinh thoi gian..................cccoooiiiiiiiiiiceee e, 105
7.5.1. Role thoi gian dOng ChAm ..........cooveiiiiiiiiiiniieceeceeeeeee e 105
7.5.2. Role thdi gian ngat ChAML..........c.ceeveuierieeieeeeeeeeeeeee e 105
7.6. Van chan KhON@.............cc.ccooiiiiiiiiieeeee e 105
7.7. Cam bi€n BANE tia ..........c.ccoooveviiiiiiiiieeeeee e 106
7.7.1. Cam bién bang tia 18 NhANN...........c.ccoevivieieieieeeceeeeeeeee e 106
7.7.2. Cam bién bang tia Phan NOi.........ceeeirrereirieeinieirieieeeeeeeveee e 106
7.7.3. Cam bién bang tia qua Khe NG .........cooveierivieiiiieeceeeeee 107

CHUONG 8 : HE THONG PIEU KHIEN KHI NEN VA PIEN KHI NEN.. 108



8.1. Hé thong diéu Khi€n Khinén ..............cccoooovieviviieeiieeecce s 108

8.1.1. Biéu d0 trang thal ..........coevevevieeerereeeereeeeeteeeeeeeeeesesereseseseseeseseseeserenes 108
8.1.2. C4c phuong phap diéu KNi€n ..........c.cooeuieveriieieeeeeeeeeeeeeeeeee e 108
2. DU Khi€n DANG tAY .....c.ovevevieeereeieetceceeeeeeeeeetee ettt ee e nene 108

b. Diéu khién theo thOi @Ian .......cccceevevevevevereiereieeieieeeeeee s 110

c. Diéu khién theo hanh trinh ...........cccoooeveviiiiiieeeeeeeeeeee e 112

d. Diéu Khién theo tANG.........c.ceveveuieeeeerereeeeeeeeeeeee et 113

€. Diéu Khién theo NNIP......c.oovvveeieieeeeieeeeeeeeeeeee et 115
8.2. Hé thong diéu khién dién Khi nén................ccccocoovvvviiiiiciieeeee, 117
8.2.1. CAC PhAN 0 QIEMN ...ttt 117
8.2.2. Mach diéu khién Khi nén ...........cccoeeieveveveriieeeeeeeeeeee e 118
a. Mach diéu khién c6 ti€p diém 0 duy tri......coeeeverereveereeieeeeeeeeeeerennan 118

b. Mach diéu khién c6 role thoi gian tdc dong cham...........ccccevevevevevennee. 119

c. Mach diéu khién theo nhip ¢6 hai xilanh khi nén...........ccccocvvvvvereevennee. 120
TAI LIEU THAM KHAO ... eesee e ee s seeseeseseessessseseases e 121



PHAN 1: HE THONG THUY LUC
CHUONG 1: CO SO LY THUYET

1.1. LICH SU PHAT TRIEN VA KHA NANG UNG DUNG CUA HE THONG
TRUYEN PONG THUY LUC

+/ 1920 da tng dung trong linh vuc may cong cu.

+/ 1925 ting dung trong nhiéu linh vuc cong nghiép khac nhu: nong nghiép, may khai
thdc md, mdy hoda chat, giao thong van tai, hang khong, ...

+/ 1960 dén nay tng dung trong tu dong héa thiét bi va day chuyén thiét bi véi trinh
do cao, c6 kha ning diéu khién bang mdy tinh hé théng truyén dong thuy luc vdi cong
suat lon.

1.2. NHUNG UU PIEM VA NHUGC PIEM CUA HE THONG TRUYEN PONG
BANG THUY LUC

1.1.1. Uu diém

+/ Truyén dong duoc cong sudt cao va luc 16n, (nho cac co ciu twong doi don gian,
hoat dong véi do tin cay cao nhung doi hoi it vé cham s6c, bao dudng).

+/ Diéu chinh duoc van téc 1am viéc tinh va vo cap, (dé thuc hién tu dong hoa theo
diéu kién lam viéc hay theo chuong trinh ¢6 sin).

+/ Két cdu gon nhe, vi tri cia cac phan ti dan va bi dan khong 1é thuoc nhau.

+/ C6 kha nang giam khoi luong va kich thuée nho chon ap suét thay luc cao.

+/ Nho quén tinh nho cta bom va dong co thiy luc, nho tinh chiu nén clia dau nén
c6 thé str dung & van toc cao ma khong sg bi va dap manh (nhu trong co khi va dién).

+/ Dé bién déi chuyén dong quay ctia dong co thanh chuyén dong tinh tién cta co
cau chap hanh.

+/ Dé dé phong qua tai nho van an toan.

+/ Dé theo ddi va quan sat bing dp k&, ké ca cdc hé phiic tap, nhiéu mach.

+/ Tu dong hod don gian, ké ca céc thiét bi phic tap, bang cdach dung céc phan tir
tiéu chuan hoa.

1.1.2. Nhuoc diém
+/ Mt mat trong duong ong dan va ro ri bén trong cac phan tl, lam giam hiéu suéit
va han ch€ pham vi st dung.
+/ Kho giit duoc van t6c khong déi khi phu tai thay déi do tinh nén duoc ctia chat
16ng va tinh dan hoi ciia duong ong dan.
+/ Khi méi khoi dong, nhiét do cta hé thong chua 6n dinh, van téc 1am viéc thay
déi do do nhdt clia chét 16ng thay doi.

1.3. PINH LUAT CUA CHAT LONG



1.2.1. Ap suat thuy tinh
Trong chat 1ong, ap suat (do trong lugng va ngoai luc) tdc dung 1én moi phan tir
chat long khong phu thuoc vao hinh dang thung chia.

Hinh 1.1. Ap sudt thily finh

Ta co:
Hinh a: ps=h.g.p +p_. (1.1)
. F
Hinh b: pg =X (1.2)
Hinh c: i=pF =£ va l—2=i=5 (1.3)
A 2 1 )
Trong do6:

p- khoi lugng riéng ctia chat long;
h- chiéu cao ctia cot nudc;

g- gia toc trong truong;

ps- ap sudt do luc trong truong;

pL- 4p suat khi quyén;

P~ 4p sudt cua tai trong ngoai;

A, A,, A,- dién tich bé mat tiép xuc;
F- tai trong ngoai.

1.2.2. Phuong trinh dong chay lién tuc
Luu lugng (Q) chay trong duong 6ng tix vi tri (1) dén vi tri (2) 1a khong d6i (const).
Luu lugng Q cua chat 16ng qua mat cat A cliia 6ng bang nhau trong toan 6ng (diéu kién
lién tuc). P
Ta c6 phuong trinh dong chay nhu sau: 7/
Q = A.v =hang s0 (const) (1.4)
Véi v 1a van t6c chdy trung binh qua mat cat A.

- s . 9 N N N 2, ::E:::':E: & :t.':"
Neéu ti€t dién chay la hinh tron, ta cé: Ay B '-:%\: R
Q, =Q,hay v.A, =v,.A, (1.5) g S V2
di.m d;
S V. =V, —
4 4 |
Van toc chay tai vi tri 2: ; E' ”
2
V. =V d_l (1.6) Hinh 1.2. Dong chdy lién tuc
2 1* ;2 .
d2



Trong do6:
Q,[m?/s], v,[m/s], A;[m?], d;[m] Ian luot 12 lvu lugng dong chay, van toc
dong chay, tiét dién dong chay va duong kinh ong tai vi tri 1;
Q,[m’/s], v,[m/s], Ay[m?], d,[m] Ian luot 1a Ivu lugng dong chay, van toc
dong chay, tiét dién dong chay va duong kinh ong tai vi tri 2.
1.2.3. Phuong trinh Bernulli
Theo hinh 1.3 ta ¢6 4p suat tai mot diém chét 16ng dang chay:

2 2
p, +p.gh +p% =p, +p.gh, + p'2V2

= const (1.7)

Trong do6:
+p.g.h
Prepeth } ap suat thuy tinh;
p, +p.g.h,

2 2
&, PYa ap sudt thuy dong;
2 2
Y =p.g: trong luong riéng. y Y
Hinh 1.3. Phuong trinh Bernulli

1.4. PON VI PO CAC PAI LUGNG CO BAN (H¢ mét)

1.3.1. Ap suét (p)
Theo don vi do luong SI 1a Pascal (p,)
1p, = IN/m? = Im'kgs™? = 1kg/ms’
Don vi nay kh4 nho, nén ngudi ta thudng dung don vi: N/mm?, N/cm? va so véi
don vi dp suét cu 1a kg/cm? thi n6 ¢6 mai lién hé nhu sau:
1kg/cm? = 0.1N/mm? = 10N/cm? = 10°N/m?
(Tri s6 chinh xéc: 1kg/cm? = 9,8N/cm? nhung dé dang tinh toén, ta 1ay 1kg/cm? =
10N/cm?).
Ngoai ra ta con dung:
Ibar = 10°N/m? = 1kg/cm?
lat = 9,81.10*N/m? ~ 10°N/m? = 1bar.
(Theo DIN- tiéu chudn Cong hoa Lién bang Diic thi 1kp/cm? = 0,980665bar ~
0,981bar; 1bar ~ 1,02kp/cm?. Pon vi kG/cm? tuong duong kp/cm?).

1.3.2. Van toc (v)
DPon vi van toc 1a m/s (cm/s).

1.3.2. Thé tich va luu luong
a. Thé'tich (V): m® hoac lit(l)
b. Luu lwong (Q): m*/phit hodc 1/phuit.
Trong co céu bién déi nang lugng dau ép (bom dau, dong co dau) ciing c6 thé dung
don vi 1a m*/vong hoic 1/vong.



1.3.4. Luc (F)
bon vi luc 1a Newton (N)
IN = 1kg.m/s*.

1.3.5. Cong suat (N)
Don vi cong suit 1a Watt (W)
IW = INm/s = Im* kg/s’.

1.5. CAC DANG NANG LUONG
+/ Mang nang luong: dau.

+/ Truyén nang lugng: 6ng dan, dau noi.
+/ Tao ra nang lugng hoac chuyén d6i thanh ning lugng khic: bom, dong co

dau(mo to thuy luc), xilanh truyén luc.

1.5.1. So d6 thuy luc tao chuyén dong tinh tién

A, F A, X1V,
5\ q |. —™ tai
Nod e ‘m |e—

D F
Q] |-Q2 !

Hinh 1.4. So dé mach thity luc chuyén dong tinh tién
Tinh todn so bo:
+/ Thong s6 ctia co cau chdp hanh: F, va v(v,, v,)
Chuyén dong tinh tién (hanh trinh 1am viéc)

A A, X,
d | '
_ﬁ [ D |_- __________ . m <—F[

fQ.p, ¢Q2, p~0
+/ Cac phuong trinh:

Luu luong: Q, = A,.v, (1.8)
Q=Av,
Luc: F.=p.A (1.9)



. ’ ’ F.v,
Cong suat cua co cau chap hanh: N = 0.10° [kW]
Cong sudt thiy luc: N = PQ [kW]
60.10°

Néu bo qua t6n that tir bom dén co cau chap hanh thi N = N,
Néu tinh dén t6n that thi
N
N =Nuodgien = — (M =0,6+0,8)
' n

Chuyén dong Iui vé (hanh trinh chay khong)

A, A, oo v,
a1 ™
b == "
] S N

Q,,p,~0 Q.p,
Néu tai F, = 0 = p, chi thing ma sét p,.A, > F,
Luu luong: Q, = A,.v,

Q2 = AI'V2¢ QZ
Do A, >A, = v,>v,

1.5.2. So do6 thuy luc tao chuyén dong quay
Q E -
tal

M
J
<F7

EESS

Pr

P
= Q. &
{7k A

ar

Hinh 1.5. So dé mach thity luc chuyén dong quay

10

(1.10)

(1.11)

(1.12)

(1.13)



