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CHUONG I
KHAI NIEM MAY THUY LUC VA TRUYEN PONG THUY LUC

1.1. C4c Khai niém chung
1.1.1. Khdi niém, phdn loai may thuy luc
a. Khai niém:

May thuy luc 13 cic may lam viéc bang cach trao d6i nang lugng voi chat
long theo nguyén 1y thuy luc hoc néi riéng va co hoc chat 1ong noéi chung. May
thuy luc trong thuc té dugc img dung rong rii trong cic nghanh cong nghiép: 60,
tau thuy, may xay dung. ..

b. Phan loqi:

C6 thé phén loai may thuy luc theo mot sb co so sau:

- Theo phuong dién trao doi niang luong véi chat 1ong ta c6: bom va dong co thuy
luc.

+ Cac may thily lyc nhan nang lugng tir nguon bén ngoai dudi dang co ning do cac
dong co lai, sau d6 truyén nang lugng cho chat long dudi dang dong ning va ap
nang dugc goi la bom thuy luc.

+ Cac may thuy lyc nhan ning luong cua chat 1ong dudi dang dong ning va ap

ning, sau d6 bién d6i thanh co ning dé lai cac thiét bi khac duoc goi 1a dong co
E.<E;
E:— E>=N ( )
1—E2 1 p)
HOéC E; — E>x>0 l
N

- Dua theo nguyén tic bién d6i ning lugng nguoi ta con chia 1am hai loai 1a: may

(moto) thuy luc.

thuy lyc canh dan va may thay luc thé tich.

+ Mdy thity lyc canh dan 1a may thuy luc ma trong qua trinh 1am viéc ctia né ning
luong bién d6i lién tuc tir co ning cua thiét bi lai thanh dong ning cua dong chay
thong qua co cu chinh ctia may la cac canh quay véi van toc du 16n (bom canh
dan) hodc nguoc lai bién dong niang ciia dong chat 16ng thanh co ning dé lai cac
thiét bi ngoai (dong co canh dan). Trong thuc té may thuy luc canh dan thudng 1a:
bom ly tAm, tuabin nudc, ly hop va bién tdc thuy luc.. .

+ May thiy lec thé tich 13 may thiy luc ma trong d6 viée trao d6i nang luong giira

ching véi chét 1ong duoc thyc hién nho sy nén chat 1ong trong nhiing thé tich cong




tac kin dudi ap luc thay tinh nhéat dinh. Trong d6, néu cdc mdy bién 4p ning cia
dong chit 1ong thanh co ning dugc goi 1a dong co thuy luc thé tich va cac may
bién co ning thanh 4p ning cua dong chit 1ong goi 1a dong co thity luc thé tich.
Céac may thity luc thé tich c6 thé 13: bom piston, bom banh ring, bom canh gat va
cac loai bom va dong co thuy lyc kiéu roto

1.1.2. Truyén déng thuy luc.

a. Khai niém:

Trong k¥ thuat hién dai nguoi ta thuong két hop céc co ciu thuy luc tao
thanh 1 t6 hop céc co cu thuy lyc dé truyén co ning tir b phan dan dong dén bo
phan cong tac, goi 1a truyén dong thiiy Iyc. CO 2 loai truyén dong thuy lyc:

- Truyén déng thiy dong: 1a sy két hop 1am viéc gitta 1 bom va 1 tuabin.
Bom nhén co ning ctua bd phan din dong van chuyén chét 1ong cung cp cho
tuabin, tuabin nhan niang lugng cua dong chay ma bom cung cap dé bién thanh co
ning quay tuabin va truyén chuyén dong cho bd phan cong tac. Nhu vay trong
truyén dong thuy dong viéc truyén co ning giira cic bo phan may chu yéu 1a duoc
thuc hién bang ning luong cua dong chat long

- Truyén déng thiy tinh: thuong ding cac may thity luc thé tich, st dung
nhiéu trong céc hé thong diéu khién tu dong, cac may ép thuy luc, can truc.

b. Uu nhwoc diém ciia truyén déng thity liec:

Uu diém :
- D& thuc hién viéc diéu chinh v cép va tu dong diéu chinh van tc chuyén dong
cua bg phan lam viéc.

- Dé dang dao chiéu bd phan lam viéc.

- bam bao cho may lam vi¢c on dinh, khong phu thudc vao sy thay doi tai trong
ngoai.

- Truyén dugc cong suat 1am viéc 16n.

- Két cau gon nhe, ¢c6 quan tinh nhé do trong luong trén mdt don vi cong suét
truyén dong nho, diéu ndy c6 y nghia 16n trong cac hé théng tu dong.
- Chét 16ng lam viéc chu yéu 1a dau khoang nén dé c6 diéu kién boi tron tbt cac chi
tiét, do do truyén chuyén dong ém, khong on.
- C6 thé dé phong su cb khi qua tai.

Nhuoc diém:
- Van tbc truyén dong han ché do diéu kién chéng xam thyc, dé phong va dap thiy

luc do ton that cot ap ...




- Lam viéc voi chét 1ong nén c6 thé xay ra ro ri, khong khi lot vao truyén dong.
Vi phai bao dam diéu kién lam kin nén 1am cho két cdu cua truyén dong thay luc
tr¢ 1én phuc tap, kho ché tao.

- Yéu cau vé chét 1ong 1am viéc cao:

+ P06 nhét (yéu cau ro ri it, that nang lyong nho).
+ Tinh chat dau it thay doi theo nhiét d6 va ap suét.
+ Tinh chat hoa hoc bén viing.
+ Kho chay, it hoa tan vdi cac chét khac, khong an mon kim loai.
+ Thuong 1am viéc véi dau khoang 14 chat 1ong dé chay nén phai chil y 1am mat
may.

Truyén dong thuy luc do c6 nhicu wu diém nén duogc sir dung ngay cang
nhiéu trong cac nganh cong nghiép. Pé khic phuc nhimg nhuoc diém cia truyén
dong thuy luc, hién nay nguoi ta dung cac loai truyén dong lién hop nhu truyén
dong thuy-co, dién-thuy-co , thuy-khi-co ...

1.1.3. Ung dung ciia truyén déng thity liec trén 6t6, xe-may

Hién nay 6 t6 - may kéo va xe chuyén dung duoc ché tao c6 xu huéng nang
cao cong suat dong co dé hoan thanh nhiéu cong viéc niang nhoc khac nhau va ting
nang suat lao dong. Podng thoi 6t6, may kéo va xe chuyén dung ciing duoc thiét ké
va tinh to&n sao cho viéc sir dung cong suit dong co c6 hiéu qua nhét va thuan tién
nhat. Dé dat duge muc dich do, hé théng thuy luc vdi cac thiét bi thuy luc da dugc
tmg dung ngay cang phd bién trén 6t6 may kéo va xe chuyén dung. Nho céc tinh
nang bién doi ning luong thuan nghich, kha ning truyén dong ém diu va & khoang
cach bat ky cling nhu kha niang 1am viéc 6n dinh va an toan véi hiéu suét kha cao,
nén hé théng thuy luc da dugc trang bi dé thuc hién nhiéu nhiém vu da dang khac
nhau:

- Piéu khién cac may cong tac nhu: cdy, ludi i, gdu xuc, ...

- Lién két v6i cac may cong tac treo trén may kéo qua co cau treo, dicu
khién may cong tac vao cac vi tri lam viéc, van chuyén, nang ha

- Piéu khién cac hé théng nhu: tro luc tay lai hodc lai bﬁng thuy luc, dong
md& ly hop, din dong hé théng phanh, khoa vi sai, truyén dong cho truc thu cong
Suat.

- Piéu khién hop s va truyén luc tu dong nho céc ly hop khéa so, gai va cat
cau chu dong trudc nhd ly hop thuy luc, gai va cat truc thu cong suat va puli truyén

dong;




- Tang trong luong bam cho méy kéo thong qua hé thong thuy luc va co cau
treo.

Ngoai ra trén mot s6 may kéo va 6to, hé thong thity luc con tham gia vao
viéc diéu khién co cau giam xoc, hé théng giam chan cho than xe, ghé ngdi nguoi
lai va hanh khéch.

Hinh 1.1. Céc thiét bi thuy luc trén may kéo va xe chuyén dung:

1-Bom thuy luc, 2-Tro lyc tay lai thuy luc, 3-Piéu khién ly hop tro lyc thuy lyc, 4-
Phanh tro lyc thuy lyc, 5 -Dan dong cdc thiét bi thuy lyc di theo may kéo, 6-Nang
ha thuy luc co cu treo; 7-Piéu khién truc TCS b(fng thuy lyc; 8-TTLB bcing thuy
lye,; 9-Khoa vi sai bcing thuy luc, 10-Hé théng thuy lyc diéu khién hép so,; 11-Gai
cau triede bang thiy lyc.

1.2. Cac thong s co ban

Dé khao sat qua trinh lam viéc ciia may thuy luc, ngudi ta st dung mot sb
thong so co ban: cot ap, luu lugng, cong suat, hiéu suat.
1.2.1. Cot ap

Cot ap cua chat 1ong hay may thuy lyuc 13 gia tri nidng luong tinh cho mot
don vi trong luong cua chat long. Cot 4p thuong duogc ki hi¢u 1a H, don vi 1a mét
(m) va duoc tinh bang cong thic sau day:

H==
G




E- ning lugng cta chat 1ong

G- Trong lugng cia chat 1ong.
Dé tién cho viéc khao sat ta di xac dinh cot ap cho tung ddi tuong cu thé.
a- Cot dp cua trang thai chit long

La gié tri cot ap ctia chat 16ng noi chung ¢ dang tong quat hodc trang thai
chat 16ng cua duong dong tai mot diém nao do:

2

H=P+Y 1h

y 29

p— Gia tri ap suit tuyét ddi tai vi tri xac dinh
y - Trong luong riéng ctia chét 16ng tai ap suat do.
Vv — Tdc d6 trung binh cta chat 16ng.
h — D cao hinh hoc déi véi mit chuén nao d6 dugce xac dinh.
g- gia tdc trong truong.

Thong qua gié tri cot ap ta danh gia duogc trang thai niang lugng ciia phan
chat long do.
b. Cot dap cua bom
Cot 4p cua bom 13 ning luong ciia chat 16ng nhan dugc thong qua bom tinh cho
mot don vi trong luong chét long, ky hi¢u 1a Hg

H =—E2(;El hay H=H, - H,

E; va H; — nang luong va cot ap tai ctra vao ctiia bom.

E, va H, — nang luong va cot ap tai ctra ra ciia bom.

P: vz

%
Prvy h

h;
%,

1
h;

Hinh 1.2. So d6 tinh cot 4p ctia bom

-2

)

Cot &p ciia bom con duge tinh bang cong thirc sau




Néu phan bb téc d6 duong dong tai cira vao cia bom khong déu hay dong

chay tai cac vi tri d6 ¢ ché dd chay ro1 thi cong thure duoc viét & dudi dang sau:

2

2
H, :(&+—052V2 +h2j—(&+%v1 +h1]
y 29 y 29

Trong do:
a, - Hé s0 hiéu chinh dong nang ¢ cira vao.
a,- H¢ so diéu chinh dong nang & cua ra.

Cong thirc trén c6 thé bién doi thanh:

2

2
HB — P, — Py +V2 —Vi +(h2—hl)

Y 29
: ., - o i . 2 2
Néu qui usc H, =P2=P1 1 (h, )14 cot dp tinh ctia bom va H, = 05V22 ]
4 g
thi ta co
Hy=H, +H,

c. Cot ap cua dong co thuy lyc

Cot ap cua dong co thuy luc 14 ning lugng don vi ma chat 16ng truyén dugc
thong qua dong co thiy lyc. Py 14 truong hop nguoc lai cia bom, vé cach tinh
cling gidng nhu cach tinh di véi bom.
1.2.2. Luu luong:

Luu luong (hay con goi 1a san lugng) cua may thay luc 1a lugng chat 1ong
chuyén qua may thity luc trong mot don vi thoi gian, ky hiéu 1a (Q) hoic (G)

Tuy thudc vao lugng chat long dugc do thé nao ma ta c6 mét sd dang luu
lugng nhu sau:
- Luu lugng thé tich 1a luu luong duge do bang don vi thé tich. Thi nguyén cua
lru lwong thé tich 1a m3/h hodc m%/s;
- Luu luong khdi luong 1a luu lvong duoc do béng don vi khéi luong. Thur nguyén
cta luu lwong khéi lwong 1a kg/h. kg/s, tAn/h. ..
Luu lugng trong luong 1a luu lugng dugc do bang don vi trong lugng. Thir nguyén
cua luu luong trong lugng 1a T/h,kg/s. ..
Quan hé gitra luu lugng thé tich va luu lugng trong luong 1a

G=y7Q
1.2.3.Céng sudt




Cong suat 1 nang luong mf may thity luc trao ddi véi chat 1ong trong 1 don
vi thoi gian. Gi4 tri cong suat thuc ma may thuy luc trao d6i dugc véi chit 1ong goi
1a cong sut thuy luc.
Cong suat thuy luc duoc xéc dinh nhu sau:

Noiyiee=y.O.H

Trong d6

vy — Trong luong riéng cua chat 16ng

Q- Luu luong thé tich cua may thuy luc

H-Cot 4p ctia may thuy luc

Ngoai ra ngudi ta con phan biét khai niém vé cong sut 1am viéc ctia may
thuy Iyc 13 cong suat ma may thuy luc trao doi tai truc ctia may thiy luc.
a. Cong sudt thity lyc ciia bom

Ng =/QgHg

Trong d6

vy — Trong luong riéng cta chat 16ng

Qg — Luu luong thé tich ciia bom thay luc

Hg- Cot ap cua bom thuy luc
b. Céng sudt thity lyc ciia ddng co thity lyc Np:

N, =7QpH,

Trong dé

vy — Trong luong riéng cta chat 16ng

Qp- Luu luong thé tich ciia may thay luc

Hp-Cot 4p cuia may thuy luc
1.2.4. Hiéu sudt ciia may thity lyc

Hiéu suat cia may thity luc 14 phan trim cong suat sir dung co ich sau khi
trao d6i nang luong v4i moi chat.
a. Hiéu sudt ciia bom
_Ng _7QH,
° N N

\% v

Trong d6: Ny 1a cong suit tiéu ton trén truc ctia dong co lai bom

b. Hiéu sudt cia dong co thuy lyc:

c. Ton that thiyy lwc trong may thiy luc

10



Tén that nang luong do dong chay qua goi 13 ton that thiy Iyc duoc danh gia
bang hiéu suat thiy luc, con goi 13 hiéu suat cot ap (7,)

Tén that ma sat trong cac bo phan co khi ciia may thity Iuc goi 13 ton that co
khi (7,)

Tén that do ro ri chat 1ong 1am giam luu luong ciia may goi 13 t6n that luu
luong (7,)
Nhu vay, hiéu suét cua may thuy luc:

11 =1nMMq

1.3. Chat 16ng 1am viéc trong may thity luc
1.3.1. Cdc tinh chdt co bdn cia chat long lam viéc:

Chét long 1am viéc trong may thuy luc thuong 1a dau khoang, 1am viéc trong
pham vi dao dong ap suit 10n .
Céc thong s6 co ban gom:

- Yo: trong luong riéng .

- Po.  khdi luong riéng .

- H¢ sd nén: =
Py Ap V

- Mbdun dan hdi: E=L

P
Véi dau khoang thi E = (1,4+1,9).10* kg/cm? khi tinh phai ké dén tinh chiu

nén cua thanh 6ng :

1 1 d,

=

E E, oF,

Vol Eo: md dun vt liéu 6ng
D6 nhdt cia chat 1ong : v=0,0731° - 20631 0631 (St)

voi °E: d6 nhot Engole
D6 nhét & °: — [%)

Vol n: hé s6 phu thudc chat 1ong
Do nhét & apsudtp:  p, =p(l+0,003p)

voi u : tnh tai pa; p : bar

Sy hoa tan khi trong chét 16ng:

11



Tai nhiét d6 va ap sut thong thuong, luong khi hoa tan trong dau khoang 1a
8—11% thé tich ciia n6. Khi ap suét p tang 1én thi su hoa tan cang ting. Khi ap
sudt p giam, lugng khong khi thira tach ra khoi chat 1ong duéi dang bong bong nhod
tao thanh hdn hop dau va khong khi, hdn hop nay khi hut vao bom s& gdy xdm thuc
lam giam luu lugng va hi¢u suat cta bom.

1.3.2 Cdc yéu cau doi voi chat long lam viéc:

- Boi tron tot d6i véi vat lidu cua cap truot, tuc l1a tao dugc mang dau boi
tron giira hai bé mat truot.

- Tnh chét cta chit 10ng 1am viéc it thay d6i trong ving nhiét d lam viéc.

- Nhiét do soi cao.

- Khong chtra chat 1ong dé bay hoi.

- Khong pha huy vat ligu.

- Do bén cao ddi véi su 6 xi hod, thoi gian lam viée dai.

- C6 tinh bén chiju lira (nhi¢t A0 bén Itra va nhiét do tu boc chay cao).

- Chat 16ng thuong duoc st dung 1a dau khoang vi né ¢ wu diém l1a boi tron
tdt, chéng ri tot, c6 tinh bén hod hoc cao.

Nhuoc diém cua dau khoang 13 :
- Do nhét thay ddi theo nhiét do.
- Dé& chay, vi vay nhiét do 1am viéc phai nho hon 50°.
- Dau lam viéc phai sach, khong chura tap chét co khi 1am ban thiét bi.
Khi ap suét lam viéc cao, ta chon dau c6 do nhét 16m.
1.4. Hién twgng xam thywe va bién phap phong ngira:
1.4.1 Khai niém:

Chét long & mot nhiét do nhét dinh sé& bay hoi dudi mot 4p suat nhat dinh goi
la ap suét bay hoi bao hoa tai nhiét do do, ki hi¢u ppn. May thuy khi ludn 1lam viéc
v6i chat 1ong, khi 4p sudt trong chit 10ng bing ap suit bay hoi bdo hoa thi chat
16ng s& bdc hoi, tao thanh nhiéu bot khi trong dong chay. Dong chay di vé ving co
ap sudt cao hon (p > pon), cac bot khi s& ngung tu thanh cac giot chat 1ong c6 thé
tich nhé hon nhiéu so véi thé tich bot khi, tao nén nhiing ving khong gian trong
trong dong chay. Chat 10ng s& 1ap tirc x6 vao dién day ving khong gian trong d6
voi vén tde rat cao tao nén su tang dot ngot ap suat tai d6. Néu hién tuong nay xay
ra & vo bom hodc bé mit banh cong tac thi s& tac dong 1én bé mat kim loai gay tréc
10 bé mat va pha hong cac bd phan lam viéc. Néu hién tuong x4y ra trong long chét

long thi s& gy nhiing song va dap truyén dén bé mat chi tiét va pha hoai chung.
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TOm lai hién tuong xam thuc c6 thé 1am hu hong banh cong tac va cac chi
tiét khac dong thoi 1dm giam hiéu sudt, cot 4p va luu lugng ctia may. Khi hién
tuong xam thuc phat trién manh, may cé thé bi ngung hoat dong hoan toan. Nhu
vay xam thuc 14 1 yéu t6 c6 anh hudng rat 16n dén su lam viéc ctia may thay luc
hoan toan khong cho may thiy luc lam viéc lau ngay ca trong khu vyc ¢6 hién

tugng xam thuc khong 16n 1am vi tac dung pha hoai caa né.

Hinh 1.2. Dia phan phdi ctia bom pittong bi bong troc do xam thuc

1.4.2. Bién phap phong ngura xam thyc:

Pé ngin ngira va chdng lai hién tuong xam thyc, nguoi ta thuong sir dung
cac cach nhu sau:
- Tang ap sudt dudng vao ctia bom bang modt bom nhdi hodc ting ap sudt mit
thoang chat 16ng trong thung dau.
- Str dung cac van mdt chiéu chong xam thuc trong cac co ciu méto hodc xy lanh
thuy luc.
- Giam d¢ nhét hodc ting nhiét do cua dau thuy luc.

- Lam kin hoic ting dudng kinh duong dng hat cia bom dau thay luc.
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CHUONG 11
MAY THUY LUC THE TiCH

2.1. Nhirng van dé chung vé may thuy lue thé tich
2.1.1. Nguyén ly lam viéc va phan loai may thuy luc thé tich

O may thuy luc thé tich viéc trao d6i ning luong véi chit 1ong duoc thuc
hién theo nguyén 1y chén ép chét 1ong trong mot thé tich kin dudi tac dung cia ap
suat thiy tinh. Nang luong chii yéu ma dong chat 16ng trao d6i véi may 1 4p ning,
con thanh phan dong ning cia dong chat 16ng chuyén dong qua may thi thay doi
khong dang ké, do d6 con goi 1a may thuay tinh.

May thiy luc thé tich bao gom céc loai bom va dong co thay luc thé tich. Vé
nguyén tic bat ky mot may thiy luc thé tich nao cling c6 kha ning 1am viéc thuan
nghich tirc 1a 1am viéc dugce hai nhiém vu bom va dong co.

May thity luc thé tich gom nhiéu loai bom va dong co thiy lyc nhung phan 16n
1a bom, theo cong dung co thé chia thanh hai loai:

- Bom nudc va cac loai chat long khac

- Bom va ddng co dau ding trong cac hé thong truyén dong

Theo két cdu va dang chuyén dong ctia may thuy luc thé tich c6 thé phan thanh:

- May thuay lyc pittong

- May thuay lyc pittong —roto

- May thuay luc roto
2.1.2. Céc théng sé co ban ciia may thity liec thé tich

Theo nguyén ly &p suat caa chit long trong may thuy luc thé tich chi phu
thudc vao tai ngoai. Néu dam bao budng lam viéc hoan toan kin thi luu lugng cua
may thay lyc thé tich khéng phu thudc vao &p suat, con ap suat co thé ting tuy
thudc vao ap suit phu tai va cong suat ctia bom. Khi d6 luu lwong cta may thay
lyc thé tich chi phu thudc vao van téc chuyén dong cua pittong. Nhung trong thuc
té, budng lam viéc cua may thuy luc thé tich khdng thé dam bao tuyét ddi kin duoc
véi moi tri s6 ap suat. Khi ting tai trong dén mot mirc nao d6 s& xuat hién hién
tuong rd ri chat 1ong, néu tiép tuc ting thi dén mot gia tri 4p suat gisi han nao do
thi luu luong cua may s& hoan toan mat mat do ro ri. Ngoai ra, p suat 1am viéc con
bi gii han béi stc bén cua may.

Do d6 dé dam bao su 1am viéc binh thuong caa may thuy luc thé tich phai han
ché 4p suat lam viéc toi da bang cach ding van an toan. Khi tai trong ngoai ting
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dén mac do nguy hiém thi van an toan sé tu dong thai bst chat long dé giam ap
suat 1am viéc cua may.
a,Luu lwong

Luu luong ly thuyét Q; ciia may thuy luc thé tich 1a luu luong chua tinh t6i
su ro ri dugce xac dinh nhu sau:

Qi=q.n (2.1)

Trong d6: q — luu lwong riéng cia may ciing chinh 1a thé tich 1am viéc cua
may trong mot chu ky.

n- s6 chu ky lam viéc cia may trong mot don vi thoi gian (thuong bang sé vong
quay cua truc may).

Luu luong ly thuyét Q; 16n hon luu luong thyc té ciia may vi thuc té trong qua
trinh lam viéc bao gio ciing xay ra ro ri. Q la Iuu lugng tinh trong ca qué trinh
trong mot don vi thoi gian nén con goi 1a luu lugng trung binh Iy thuyét. Khac véi
may thuy lrc canh dan, luu luong tic thoi cua may thay luc thé tich thay di theo
thoi gian ké ca khi may 1am viéc 6n dinh.

b,Ap suat:

Cot ap caa may thuy luc thé tich duoc tao nén chi yéu bai su thay doi &p
suat tinh ctia chat long khi chuyén dong qua may, do dé thuong dung &p suat dé
biéu thi kha ning tai caa may.

Cot ap H va ap suat p c6 lién hé voi nhau bang céng thirc co ban thay tinh:

H=P (2.2)
e

Déi véi may thuy luc thé tich co chuyén dong tinh tién &p suét lam viéc p tac
dung Ién pittong tao nén mot ap luc P;

P=pQ (2.3)

Q: dién tich lam viéc cua dinh pittong
Déi v6i may thuy luc thé tich ¢ chuyén dong quay, ap suat lam viéc p tac
dung Ién roto tao nén moment quay M:

M = pk,, (2.4)
kv — hé s6 moomen (1a hiang s dbi véi mot may nhat dinh va phu thudc vao két
céu va kich thudc cua may)

Hé s6 mdmen ky c6 thé suy tir cdng thic tinh cong suat ly thuyét:
N, =7Q.H (2.5)
Tur trén (2.2) thay vao (2.5) ta co
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N, =Q.p (2-6)

Mat Khac N, = oM (2.7)
|%nmz%p (2.8)

So sanh (2.8) va (2.4) ta co:
m:%:%; (2.9)

Hé s mdémen thuc té nho hon hé s6 moment ly thuyét va phu thudc vao hiéu
suit toan phan 1 ctia may.

M6men quay M tinh theo cong thuc (2.8) 1a truong hop ly thuyét ding chung
cho ca bom va dong co. Néu cd ké ton that thi céng thirc tinh mémen quay M cho
déng co va bom phai tinh riéng biét

DPdi v6i bom:
M, =2 p-Ku (2.10)
Ng@ Uy
Déi véi dong co:
MD:nD%p:nDkMp (211)

c,Hiéu sudt va cong sudt:
Hiéu suat toan phan caa may thuy lec duoc xac dinh theo cong thtic chung
nhu trinh bay & chuong 1.
Déi voi may thay lyc ton that thuy luc tuong d6i nhé vi dong ning cua cac
phan ti chat 16ng nho nén thuong cho np=1, do do:
1= 117, (2.12)
Cong suat 1am viéc cia dong co thuong duoc xac dinh bang cac théng sé co
Khi:
- Péi voi dong co co chuyén dong tinh tién:
N, =PV (2.13)
P —ap luc trén pittdng
V — van téc cua pittdng
- Pdi véi dong co c6 chuyén dong quay:
N=Mao (2.14)
M — momen quay trén truc
® - Van téc goc cua truc
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2.2. Bom banh rang

Bom banh rang la loai bom duoc st dung rong rai nhét vi n6 ¢6 két ciu don
gian d& ché tao. Trudc day do han ché vé mit cong nghé ché tao bom banh ring
thuong dat rat thap khoang 35-50% va ap suét dat duogc khoang 10-16bar. Hién nay
nguoi ta di tim duoc nhiéu bién phap giai quyét vé mat két cdu nham nang cao
hiéu suét va ap suat cua bom banh rang hién nay ap suit do bom banh ring c6 thé
dat duoc tir 160 dén — 200bar va hiéu suét co thé dat duge khoang 80 -92%. Bom
banh ring c6 thé 1a bom banh ring dn khép ngoai, an khép trong va co thé 1a bom
banh ring riang thang, rang nghiéng hoic rang chit V.
2.2.1. Bom banh rang an khop ngoai

Trén hinh 1 trinh bay so d6 nguyén 1y ciia banh ring an khép ngoai. Cac
budng lam viéc cia bom duoc hinh thanh béi than bom va bién dang cua ring. Thé
tich ctia buéng hut va budng nén thay doi nho cac ring ra khop va vao khdp véi

nhau va do d6 thuc hién chu ky hat va nén chat long.
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Hinh 2.1 — Bom banh rang an khéop Hinh 2.2 — Bom banh rang an khop
ngoai trong

Than bom c6 hai ctra ddi dién nhau: néu banh ring quay theo chiéu mili tén
nhu hinh vé thi ctra A 1a ctra hut, ctra B 1a ctra déy. Cira hut dau duoc dat & phia ra
khép cua ring. Dau ¢ ddy sé choan iy cac ranh ring va cac ring dwa dau sang
budng nén dit ¢ phia cac ring ra khop. Khi cac rang vao khdp khoang 1/10 thé tich
dau con lai dit & chan rang bi nén lai, 4p suat & ddy chan ring ting dot ngot tao
thanh mot luc huéng kinh tac dong va dap vao banh riang va 6 tryc. Nhuoc diém
khac ctia bom banh rang 1a sy chénh 1éch ap suit giira hai budng vao va ra tao nén

mot tai trong khong can xing lam chong mon cac banh rang thanh than bom va cac
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6 truc. Luu luong dau do bom cung cap thay dbi theo thoi gian tao thanh do nhap
nho cua luu lugng dau, va do nhép nhd nay phu thudc vao modul, $6 rang va h¢ $6
an khop ctua banh rang.

2.2.2 Banh rang an khop trong

Nguyén tac 1am viéc ciia bom banh ring an khép trong nhu sau: banh ring
(1) quay banh rang an khop trong (2) lam banh ring dn khép trong chuyén dong
trong than bom (3). Budng vao A ngin cich v6i budng ra B bang vanh chin (4)
hinh ludi 1iém. Khi cac ring ra khdp, chat 1ong & budng A choan chd toan bo thé
tich cac ranh (5) cia banh ring an khép ngoai va an khép trong. Banh ring tiép tuc
quay, tai ddu ngang qua vanh chin (4) va dua vao budng B day ra ngoai.

Uu diém ciia bom banh ring an khép trong 1 ¢6 kich thude nhé hon va ton
that thé tich nho hon bom banh ring an khép ngoai khi c6 ciing mét luu lugng va
dung sai ché tao, nhung ché tao loai bom nay phtc tap hon nhiéu.

2.2.3. Bom truc vit:

Bom truc vit 1a mot dang ciia bom banh rang. Bom truc vit thuong cé hai truc
vit an khép nhau, (c6 khi dung 3 hodc 5 tryc vit) va thuong dugc ché tao thanh 3
cO:

- Loai ap suat thap: p=10-15bar

- Loai 4p suét trung binh 30-60bar

- Loai ap suat cao: p=60-200bar

Ta xét loai bom c6 hai truc vit nhu hinh vé 2.3.

% J/
7777777777 T

Hinh 2.3. Bom tryc vit
Bom gém 2 truc vit ¢6 ren phai hodc trai an khdp voi nhau va bé mit ty sat vao
thanh bom. Cac chu ky hut va dy co ban gidng nhu bom banh rang: khi ren ra
khdp tao nén mot khoang chan khong dau tran vao d6 va dén chd ren vao khép dau

s€ bi déy ra. Su khac biét gitta chiing 1a & bom truc vit dau duoc chuyén tur buéng
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hut A sang buéng nén B theo chiéu truc va khong c6 hién tugng chén dau & chan
rang.

Nhuoce diém ctia bom trye vit 1a ché tao truc vit phtc tap, hi¢u suat thé tich
thap. Uu diém cta né 1a lam viéc ém, do nhap nhé luu lugng bé va cé thé thyuc hién
dugc ap suat cao.

2.2.4. Luu lvong cua bom banh rang:
Khi tinh luu lugng dau, ta coi thé tich dau dugc day ra khoi rinh riang bang
v6i thé tich cua rang tire 1a khong tinh dén khe hd chan rang va lay hai banh rang

c6 kich thudc nhu nhau nhu hinh vé 2.4.

Hinh 2.4. So db tinh toan luu luong bom banh ring
Néu ta goi:
M — modul cua banh rang [cm]
d — duong kinh chia rang [cm]
b — chiéu rong cta ring [cm]
n — s6 vong quay trong vong mot phat [ve/ph]
thi lugng dau do banh riang van chuyén duoc khi n6 quay 1 vong la:
Q=m2mb [cm3/vg] (2.15)
Néu goi z 13 s6 rang va tinh dén hiéu suét thé tich ctia bom 7, thi luu lugng cia
bom banh rang sé la:
Q=200 [yph] 2.16)
Hiéu suét ciia bom banh rang phu thudc vao luu lugng va ap Suét. Thong
thuong 7=0,75-0,9
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tuy thudc vao nha san xuat.
Van toc cua bom banh rang bi gidi han boi1 dd nhét va ap suat dau. Ngoai ra
no6 con phu thudce vao luu lugng va cac yéu cau vé do ém chuyén dong ctia bom.

Van tdc tdi thiéu ciia bom dau c6 thé xac dinh bﬁng cong thuc thuc nghiém sau:
V. = 0,17E—p0[m/s] (2.17)

O day p — ap suét dau [bar]
E°- d6 nhét Engler

Thong thuong:

- Néu 4p sudt p=80-120 bar, Q=10 I/ph s6 vong quay can n>3000 [vg/ph],

- Néu 4p suét p=50 bar, Q=10-50 1/ph sb vong quay can n>1500 [vg/ph],

- Néu p<I5 bar thi n=400 — 800 vg/p

Pé c6 luu luong 16n can dung banh rang c6 sé ring nhé va modul 16n nhung s6
ring qua nho s& lam cho d6 dong déu luu luong bi giam. Trong trudong hop khong
can luu luong déu nhu bom banh ring ctia hé thdng 1am mat thi dung banh ring c6
s6 rang z=5-10. Truong hop can thiét d6 déu cua luu lugng cao thi dung z=10-20
d6i voi banh rang an khop ngodi va z>7doi véi banh nho an ctua bom an khop
trong.
Vit liéu 1am bom banh rang thuong dung:

- D6i voi ap sudt thap dung thép 45, nhiét luyén dat ¢én d6 cimg HRC 35

- D6i voi bom dp suét trung binh dung thép 40X t6i dén HRC=28-32

- Pbi v6i bom ap suét cao dung thép 18XT'T nhiét luyén dat HRC=58-62. Vit
lidu cta truc truyén dong cling dung thép 18XT'T nhiét luyén dat HRC=58-62.

Luu lugng ctia bom truc vit ¢ thé tinh theo cong thic:

zdhb
103” [I/ph] (2.18)

Q=
Trong do:

d- duong kinh trung binh cta ren & truc chi dong [cm]
h — chiéu cao cta ren [cm]
b — chiéu rong ctia ren & duong kinh trung binh [cm]
Sb vong quay cta bom tryc vit thudng dung n=1500-3000[vg/ph]
2.3. Bom canh gat
Bom céanh gat 1a loai bom duoc dung rong rii nhat sau bom banh ring,

chung dugc dung chu yéu & cac hé thdng c6 ap sut thap va trung binh. So vdi bom
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banh rang bom canh gat ddm bao mot luu luong déu hon, hiéu suét thé tich cao
hon.
Két cAu ctiia bom canh gat co nhiéu loai khac nhau nhung c6 thé chia thanh hai loai
chinh:

- Bom canh gat tac dung don (con goi 1a bom canh gat don).

- Bom canh gat tic dung kép goi tit 13 bom canh gat kép
Ngoai ra ciing c6 loai bom canh gat nhiéu lan tac dung
2.3.1. Bom canh gat don:

Bom canh gat don 1a loai bom ma khi truc quay mot vong né thuc hi¢n mot
chu ky lam viéc bao gém mot 1an hat va mot 1an nén. Bom canh gat tac dung don
duogc ché tao véi luu luong ¢d dinh hoic luu luong diéu chinh. Duya trén nguyén
tic dan dau cia bom ta co thé phan biét loai bom canh gat don dan dau tir bén
ngoai va loai dan dau tir bén trong.

a. Bom cdnh gat dan dau tir bén ngodi:

Bom céanh gat din dau tir bén ngoai thuong dung loai c6 luu luong diéu
chinh dugc. Hinh 2.5 13 so d6 nguyén 1y cua loai bom nay. Nguyén 1y lam viéc cua
n6 nhu sau: Roto (1) dugce dat tron Stato (2) voi do 1€ch tam e. Trén than réto co
cac ranh dé cac canh gat (3) c¢6 thé di chuyén huéng kinh. Dé giam luc tiép xuc
giita cac dau canh gat (3) va thanh stato (2) do tac dung cta luc ly tim nguoi ta cho
canh gat chuyén dong cudng buic trong rinh (4) c6 tim O va 1am trén mit bén. Khi
roto quay cac con lin 5 (hodc con truot) lap ¢ hai bén canh gat (3) di dong cua
roto, cua bom, trong ranh 4 cac thé tich duoc tao nén gitra hai canh gat va bé mat
stato ludn thay ddi. Néu roto quay theo chiéu mii tén nhu hinh v& thi thé tich
budng A sé& 16n dan thyc hién qua trinh hut. Trong luc d6 thé tich budng B s& nho

dan thyc hién qua trinh nén.
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Hinh 2.5. So d6 nguyén 1y bom canh gat don
Pé budng hit ludn ludn duoce ngin cach véi budng nén goc o phai 16n hon
goc chan giita hai canh gat ké tiép nhau p.

O day B= 2z : trong d6 z: s6 canh quat
z

Luu lugng ctia bom c6 thé diéu chinh bang cach thay doi do 1éch tam e. Néu
duong tam O tring véi O tic 13 e=0 thi thé tich cac budng giita cac canh gat s& cd
dinh khi roto quay va luu lugng lac nay s& bang 0. Néu duong tim O; vuot qua
duong tim O vé bén phai cac budng hut va nén cta bom sé dao nguoc.

Tinh luu lugng cu bom canh gat:
Néu goi D 1a duong kinh ciia Stato, B chiéu rong cta canh gat p — ban kinh
chay cua canh gat, n- s vong quay cta roto thi ta c6 van téc cua canh gat
vV =2mp
Vi phan thé tich chét long trén bé mit day dau Bdp cta canh gat:
dQ =2mBp.dp

Va luu lugng cia bom:
S te D 2 D 2
Q, =2mB J.pdp:ﬂnB|:(E+e] _(E_ej }=27zenBD (2.19)
D
E—e

Vi canh gat chuyén dong cudng birc trong rinh 4 hinh 2.6 véi hai con lan co
duong kinh d va chiéu cao b (hay d6 siu cta rinh) nén khi canh gat qua cung a’b’
con lin day thém mot luong dau q va khi di qua cung ¢’d’ 1am giam di luong dau
g2. Do d6 thé tich q=qi1-» 14 lwong dau phu do con lin tao ra. Vi phan ciia nd co
dang:

dg =2bd.dv

22



Do d: q=2bd [dv =200 (¥, ~Vyy,)

Viv, —V. =20, —Pm) = 270.2

Nén q=8zenbd
Luu luwong toan phan ctia bom Q=Q, +q = 27zen(BD +4bd) [I/ph]

Hinh 2.6. So d6 tinh todn bom canh gat don
Loai bom nay c¢6 nhugc diém 1a khong can bang, dé sinh ra rung dong nén
chi thich hop véi hé théng c6 ap suat thap va trung binh. S canh gat thuong ding
tir 3-11 cénh.
Trong truong hop s canh gat nho hon 3 nguyén 1y kiéu bom ké trén khong
thé thuc hién duoc. P6i voi luu lugng va ap suat nhd nguoi ta ciing hay dung loai
bom canh gat don dan dau tir ngoai ¢6 hai canh gat nhu hinh vé& duéi.

Hinh 2.7. Mot s6 loai bom canh gat
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Piém khac biét cin ban giita loai bom canh gat don kiéu nay va loai bom
canh gat don dan dau tir bén trong 13 mot phan bé mit roto 1 ludn ludn tiép xuc
voi stato 2 dé 1am nhiém vu ngan cach buéng hut A voi bué)ng nén B; mat khac
loai bom nay chi cho luu lugng cb dinh (hinh 2.7a)

Ré6to 1 va stato 2 cling dat 1éch tam mdt khoang cach e. Trén ranh cua roto
chi c6 hai canh quat 3 va chung duoc €p sat vao thanh stato 2 nho 16 xo 4. Khi roto
quay, budng phia cira A 16n dan nén thyc hién qua trinh hat, budng phia cira B
giam dan — thuc hién qua trinh day,

Bom canh gat trén hinh 2.7 b chi dung mgt canh gat, mat trong cua stato 1a
hai cung tron cé tdm céch nhau 0,1-1,1mm. Vi khong dung 10 so dé day canh gat,
nén két cau don gian hon nhung yéu cau bé mit statd ché tao v6i dd chinh xéac cao
hon.

Trén hinh 2.7.c 1a loai bom hai cdnh gat. Hai canh gat 1 va 2 dat ké va truot
1én nhau trong mot ranh cua roto. Trén mdi canh gat déu co khoét 16 vudng dé dat
10 xo0 3 ép canh gat vao thanh stato. Uu diém cua két cau nay 1a ti s6 1o/l 16n, do do
canh gat chuyén dong trong ranh 6n dinh hon, va tudi tho ctia bom ciing cao hon.

Néu dit B 1a bé rong cua canh gat thi luu lugng ctia bom hai canh gat c6 thé
tinh theo cong thurc sau day:

Q = ZBn[%(RZ —r? —e2)+ 2eR}

Vi canh gat 1am cho dau bi giam di mot lugng bang thé tich n6 chiém tuc 1
Q=2enBsz

Trong d6 s — chiéu day cua canh gat
Z —s0 canh gat
O loai bom nay z=2 néu lay cac kich thuéc bang [cm] thi luu lugng thuc té

cuia bom hai canh gat s¢€ la:
Q=Q,-q=210" Bn[% (R2=r?—e?)+ 2eR} [I/ph]. (2.20)

b) Bom cdnh gat don dan dau tir bén trong:
Két cAu ctia bom canh gat dan dau tir bén trong trinh bay trén hinh 2.8
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Hinh 2.8. Bom canh gat don dan dau tir bén trong

Dic diém cta bom dan dau tir trong 13 truc roto khong phai 1a truc cd két
c4u then hoa thong thuong nhu & bom canh gat dan dau tir bén ngoai ma né 1a truc
r5ng ¢ két cau dic biét dé tao nén cira hit A va cira nén B. Céc ctra nay duogc ndi
v6i nhimg rinh dau 1 trén roto. Khi rotdé quay theo chidu mii tén nhu trén hinh vé
cac budng dau giita cac canh gat & phia ctra hut ting dan, qua trinh hat dau tir cira
A qua ranh 1 dugc thuc hién. Trong khi d6, thé tich giita cic canh gat & phia ctra B
giam dan, bom thuc hién qua trinh nén, dau theo cac ranh hudng kinh chay vao cia
B di ra ngoai.

Pé giam ma sat gitta cic canh gat va stato 2, stato dugc lap trén hai 6 bi va
né cung v4i hai mit bén ciia bom s& quay cing chiéu véi roto nén chuyén dong
tuong dbi giita hai chi tiét s& nho.

O bom céanh gat don, roto dit 1éch so véi stato nén mit tiép xuc giita hai dau
canh gat va thanh stato khong duoc khit.

Luu lugng cta bom ciing phai trir bdt mot luong dau bang thé tich cua cac
canh gat. Do d6 luu lugng cua bom sé duoc tinh nhu sau:

Q=2.10"en[7(BD +4bd ) Bsz] (2.21)
Trong d6 B 1a chiéu rong canh gat
Luu luong Q dugc diéu chinh bang d6 1éch tam e
2.3.2. Bom canh gat kep

Bom cénh gat kép 1a loai bom ma khi truc cia ndé quay mét vong thé tich
giita cac canh gat c6 hai lan ting va hai lan giam tic 14 thyc hién hai lan hat va hai
1an nén. Két ciu cua no dodi xtmg nén lyc tac dung 1én truc dugc can béng, o thé
dung & hé théng can ap suét cao.
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Hinh 2.9. Bom canh gat kép

So d6 két cau cua bom canh gat kép trinh bay trén hinh 2.9. Pic diém cia
loai nay 1a cac canh gat 2 chuyén dong tu do trong cac ranh huéng kinh cia roto 1.
Khi réto quay , dudi tic dung cta luc ly tAm va cua ap suat budng nén din vao cac
ranh 3 & phia dudi cac canh gat 1am cho cac canh gat luén ty sat vao bién dang cua
roto. Bién dang cta roto co thé 1a dudng elip, acsimét hodc t6 hop cac cung tron.
Néu roto quay theo chiéu kim dong ho thi budng a va budng b ¢ ddi dién co thé
tich ting va thuc hién hut dau. Trong khi d6 budng ¢ va d ¢ thé tich giam dan,
thue hién qua trinh nén. Hai budng hut va hai budng nén dit cach nhau 180° do d6
cac luc duoc can bé’tng thuc hién viéc giam tai cho b truc.

Pé ngin cach budng hut A va budng nén B goc o twong umg véi doan ngin
cach giita hai budng ciing phai thoa man diéu kién:

27
o>—
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z —1a sb canh gat

Bién dang 4 cia stato trén doan tuong (mg voi goc o can 1a cung tron ¢ tim
O dé cho thé tich cta hai canh gat sau khi di qua budéng nén B dén budng hiat A
khong bi thay doi tirc 1 khi qua cung twong tng voi goc o khong ¢o tac dung hit
va nén.

Pé diu bé mit canh gat ép sat vao stato duogc tdt hon, déng thoi dé tranh
hién tuong canh gat bi ket trong ranh truot khi di vao pham vi bué)ng nén tuc la
canh gat di qua cung chuyén tiép tir ban kinh 16n dén ban kinh bé, cac canh gat can
dat nghiéng véi duong ban kinh roto mot goc €. Néu duong kinh ciia roto @ =56 —
85mm thi nén chon e=13-15° con néu @~ 140mm thi nén chon &=7-8°

Viéc dan ap sudt vao phia dudi canh gat lam cho dau canh gat va mit trong

cuia stato tiép xuc tot hon nhung ddng thoi ciing lam cho bién dang cia stato chong
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mon va co khi sinh ra hién tuong ket canh gat vi ap suat khong can bang. Do do, ¢
nhitng bom canh gat c6 ap sudt cao ngudi ta thuong dung loai canh gat giam tai
nhu hinh 2.10

_

Hinh 2.10. Bién phéap giam mon cuia bom canh gat
a)  Bom hai canh gat b) mot canh gat

Pé giam bét luc ép canh gat vao stato va giam su chénh léch tai trong giira
mat trudc va mat sau cia canh gat ngudi ta dung loai canh gat ¢6 hai phﬁn truot 1€n
nhau nhu & hinh 2.10a. Giita phan 1 va 2 ctia canh gat ¢6 ranh dé dan dau tir budng
3 dén budng 4. Vi tiét dién cua dau canh gat & dau budng 3 16n hon & budng 4 nén
van dam bao lyc day canh gat vao thanh stato, nhung nho hon kiéu canh gat thong
thuong. Kiéu giam tai canh gat nay dugc dung & bom cao ap c ap suit cao dén
125 bar.

Trén hinh 2.10b trinh bay kiéu giam tai canh gat ctia hing Vickens (My). O
day, ranh 1phia duéi mdi canh gat dugc ndi véi budng 2 giira canh gat bang ranh 3
trong roto. Nhu thé néu canh gat di qua vung hut thi 4p suat ¢ rinh 1 s& bang ap
suat ctia buong nén. O giira canh gat 4 c¢6 khoét rdnh 5 va bén trong cua né dat
miéng truot c6 tiét dién vudng 6. Miéng truot nay ty vao day ranh 1 cia roto.
Khoang tréng duoc tao nén boi phan trén cta ranh 5 va du trén ctia miéng trugt 6
dugc ndi v6i hai ranh 7 trén thanh ranh cta roto qua cac ranh 8 trén hai dia dan dau
9 dén ranh 10 nbi v6i budng nén cia bom. Do d6 luc day canh gat vao thanh stato
dugc xac dinh bang tiét dién ciia miéng trugt 6 va 4p suat & budng nén cia bom.
Kich thudc cua miéng trugt 6 can lwa chon dé luc déy canh gat duogc tao nén bﬁng
khoang 25% luc ddy cua cac bom bom cé ap suit budng nén dugc din vao mat
duéi cua canh gat (dan vao ranh 1).

Pé c6 thé tao nén hai loai luu lugng véi hai ap suat khac nhau nguoi ta ghép

hai bom canh gat trén cung mdt truc va mdt than bom goi 1a bom cénh gat ghép
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nhu bom canh gat ghép kiéu I131PC +100/12 cta Lién X6 gdm mot bom canh gat
c6 Q=1001/ph véi ap suit 25 bar va mot bom c6 Q=121/ph va b=65 bar.

Tinh toan luu luong cta bom canh gat kép ciing 1a xac dinh thé tich gitta cac
canh gat, cac bé mat roto va, stato va cac dia gat dan dau. Néu ta dit R 1a ban kinh
16n va r 12 ban kinh nho cua stato va nhu ¢ hinh 2.14. thi van toc trén ban kinh p
cua canh gat la

vV=27mnp
Vi phan thé tich ctia bom canh gat kép trén tiét dién Bdp cua canh gat:
dQ=2vBdp=2.27nBpd p

Do d6 luu lugng ctia bom dau s& 1a:
R
Q =2.27nB| pd p = 27nB(R* —1?)

Néu bé day canh gat 13 s thi ton that do thé tich ctia z canh gat chiém sé la:

_ 2sBnz .[ dp Zanz )
cosg COSE

r

Do d6 Iuu luong cua bom canh gat kép s€ la:

Q:Ql—qzan(R—r)[ﬂ(RH)— 32 } (2.22)

Cos¢

Néu cac kich thudc co don vi 1a [em] thi:
_ 3 _ _ S7
Q=2.10°nB(R r){ﬂ(RH) _COSJ [I/ph] (2.23)

Bom canh gat kép khong thé diéu chinh luu luong, luu lugng clia né chi yéu
phu thudc vao ban kinh 16n va ban kinh nhé cua stato. Nhiéu nha may ché tao mot
bom canh gat v&1 mot sb stato c6 ti s6 R/r khac nhau. Do d, chi can thay stato ta
c6 thé c6 mot bom c6 luu lwgng khac.

Ti sd R/r cang 16n bom c6 luu luong cang 16n nhung dé dam bao canh gat
chuyén dong ém khong bi ket, bom lam viéc khong on ti s& R/r cla stato thuong
dugc chon tuy thudc vao s6 canh gat z nhu sau:

Khi z=8 thi R/r=1,1+1,15

Khi z=12 thi R/r=1,17+1,27

Khi z=16 thi R/r=1,23+1,3

Pé dam bao luu lugng ciia bom duoc déu can 13y sb luong canh gat ciia bom
13 boi s6 ciia 4 nhung khong nho hon 8 (z=8,12,16..). Béi voi bom canh gat kép co
thé 14y s6 canh gat 1a s6 chan nhung khong nhé hon 10.
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Dé canh gat chuyén dong an toan, ti sO gitta do dai 16n nhat 1; nh6 ra khoi
roto va chi€u dai nho nhat I, con nam lai trong ranh ctia roto cua canh gat can dam

bao :—130,9

2
So v61 bom banh rang thi bom canh gat c6 hiéu suét cao hon, co luu luong
déu hon kich thuédc cua nd twong ddi nho va khong yéu cau cao vé viée loc sach
dau. Nhuoc diém cua no 1a cac chi tiét truot (canh gat, dia dan dﬁu) chéng mon,
t6n that thé tich 16n két cau twong dbi phirc tap va yéu cau cao vé do chinh xac ché
tao va lap rap.
Cac bd phan chu yéu cua bom canh gat thuong dugc ché tao chu yéu tr cac vat
liéu sau:
- Canh gat dung thép gi6 P18 nhiét luyén dat 4 cting HRC 62
- Stato dung thép 11115, 9XC hoic 38XMIOA t6i dén HRC 6064
- Roto dung thép 20X, 40 X hoic 39XMIOA, t6i sau khi thim than
- Pia dan dau dung dong thanh
- Truc dung thép 40X,45 va 18XHBA
2.4. Bom pittong huwdéng kinh
Bom pittong hudng kinh 1a loai bom cé nhiéu pittong chuyén dong theo
hudng kinh cua roto. Khi 1am viéc dudi tdc dung cua luc ly tdm céc pittong ludn ty
sat vao mat trong cua thanh bom dat Iéch véi1 réto 1am cho pittdng cudng bire thuc
hién chuyén dong thang di vé. Trén co s d6 thuc hién qua trinh hat va nén chat
long.

Hinh 2.11. Bom pittong hudng kinh don 1éch tam
So d6 két cau cua bom pittdéng huéng kinh trinh bay trén hinh 2.11. Trong
cac 16 hudng kinh cia roto 1 dat cac pittdng 2. Roto quay trén truc dan dau 3 duoc

lap cb dinh vao than bom c6 16 hut ddu A va 16 nén dau B phia trong truc. Thing
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xoay lap trén nhimg 6 truc riéng biét co vong truot 4 & bén trong dat 1éch tim véi
roto 1 mot doan e. Khi 1am viéc, dau cua céc pittong ludn ty sat vao vong truot 4.
Néu roto quay qua ving cua cira A thé tich cta 16 dudi pittdng 16n dan thue hién
qua trinh hat dau tir cra A va khi qua cira B cac thé tich nho dan thuc hién qua
trinh nén dau vao cira B. Céc ctra A va B dugc ndi lién véi ong hat va nén cia
bom.

Khi d6 1éch tAm e=0 qua trinh hat nén chim dat va khi diéu chinh d6 1éch
tam (duong tdm cua roto dat sang phai dudng tim cua vong trugt 4) qua trinh hit
nén lai tiép tuc nhung chirc ning cua cac 16 A va B bi dao nguoc. Vi dic tinh nay
bom pittong duoc dung rong rai dé thuc hién dao chiéu co cdu may.

Vong truot 4 duoc lap trong thiung xoay khong c6 mdi lién hé cing véi roto
nhung khi réto quay do lyc ma sat gitta dau pittong va vong trugt nén budc vong
truot cling phai quay cung chiéu véi réto do dé chuyén dong tuong dbi giita roto
va vong truot bé cac chi tiét d& mon.

Ciing nhu & bom canh gat don, bom pittong hudng kinh ciing c¢6 thé thay doi
lru luong bang cach thay d6i d6 1éch tdm e. Luc tac dung 1én truc ctia bom nay
cling khong can bang nén d6 mon cua pittdong va xilanh khong déu.

Pé nang cao luu luong ctia bom nguoi ta lap nhiéu pittdng trén chiéu rong
ctia roto nhu kiéu bom HIIM-714 cua Lién X6 cii ¢6 4 ddy mdi ddy c6 13 pittdng
dat theo hudng kinh cua réto. Cling nhu & bom canh gat, bom pittong huéng kinh
cling duogc ché tao v&i cac kiéu tac dung kép hoac nhiéu 1an tac dung nhu hinh
2.12.

Hinh 2.12. Két cau ctia bom pittong hudng kinh

a. Loai khéng diéu chinh  b. logi nhiéu lan tic dung
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Phén 16n céc chi tiét cuia bom déu duoc thong nhat hoa do d6 két cau cua
bom pittong hudéng kinh kép chi khac véi bom pittdng huéng kinh don & két ciu
vong trugt 1 va truc dan dau 2. Vong truot hinh elip do d6 trong mot vong quay
cuia roto bom thyc hién hai 1an hat va hai 1an nén.

Néu thay d6i két cdu ctia vong trugt va truc dan dau thi ta co thé c6 bom
pittong hudng kinh c6 nhiéu 1an hat va nén. Nhu trén hinh 2.12 b 13 bom c6 4 lan
hut va nén khi r6to quay 1 vong. Nguyén 1y ndy thuong duge dung dé ché tao dong
co dau c6 moémen xodn 16n va cé vén tde bé (<400vg/ph).

Luu luong cua bom pitténg hudng kinh duoc xac dinh bang thé tich cua
xilanh. Néu ta dat d 1a duong kinh cta xilanh[cm], h 1a d6 dai hanh trinh cta
pittdng [cm] thi thé tich ctia 1 xilanh khi réto quay mot vong:
q= zd?

4

Vi hanh trinh cua pittong 1a 2e nén néu bom c6 z pittdng va lam viéc véi so

h

vong quay la n [v/ph] thi luu lugng cua bom s¢ 1a:
-3
Q=0qzn.10° = 107” d2ezn [I/ph]

Hanh trinh cta pittong thuong 1a h=(1,3+1,4)d va s vong quay
Nmax=1500v/ph

Piéu chinh luu lugng bang cach diéu chinh do 1éch tam e.
2.5. Bom pittong hwong truc

Bom pittong hudng truc 1a loai bom c6 pittdng dat song song véi truc cua
roto. Ngoai nhitng wu diém giéng nhu cia bom pittong huéng kinh bom pittong
huéng truc con c¢6 nhitng vu diém nita 1a kich thudc ctia né nhd gon hon khi cing
mot cong suat voi bom pittdéng hudng kinh. Vi pittong dit doc truc nén roto cd
kich thudc bé mémen quéan tinh nho rat thich hop khi sitr dung lam dong co dau.
Ngoai ra so véi tit ca cac loai bom khac bom pittdng hudng truc co hiéu suit tdt
nhat va hiéu sut hau nhu khong phu thude vao tai trong va sb vong quay.
a. Nguyén 1y lam viéc ciia bom pittdong hudng truc:

Nguyén ly lam viéc ctia bom pittong hudng truc trinh bay trén hinh 2.13.
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Hinh 2.13. Bom pittdng hudng truc

Bom gdm c6 céc pittdng 1 dit song song véi truc cua roto 2 va ludn ty sat
vao dia nghiéng 3 nhd 16 so 4. Truc 5 truyén chuyén dong vong cho roto, nén budc
pittong 1 di dong thang di vé thuc hién qua trinh hat va nén. Cac xilanh cta pittong
1 déu co 16 thong véi cac ranh cua dia dan dau 6. Trong qué trinh quay, nhing
pittong nao ¢ vung A thuc hién qua trinh hut va ¢ ving ranh B thuc hién qua trinh
nén.

Trong nhiéu kiéu bom ngudi ta khong dung 10 so 4. Bé pittong ludn ty vao
dia nghiéng 3 ngudi ta cho dau co ap suat vao budng phia dudi pittong.

Diéu chinh luu lugng c6 thé thuc hién bang cach thay doi goc nghiéng cua
dia nghiéng 3 trén co s& d6 1am thay doi do dai ciia hanh trinh pittong.

Tuy thudc vao phuong phap thuc hién vi tri twong dbi giita truc cua pittong
va mit nghiéng, bom pitténg hudng truc c¢6 nhiéu kiéu khac nhau. Ngoai kiéu dia
nghiéng nhu trén loai bom pitténg hudng truc co roto dit 1éch voi truc truyén dong
ctia bom 12 kiéu bom Jahns-Thomas c6 két cau nhu hinh 2.14

Tryc 1 lap trén than bom 3 truyén chuyén dong cho roto 2 qua truc cia
cacdang 4. Nho c6 khap cacding roto 2 mang céc xilanh 6 thé diéu chinh 1éch véi
truc truyén dong 1 mdt géc a nhét dinh 1am thay ddi d6 dai hanh trinh cua pittong
va do d6 thay ddi dugc luu luong ciua bom. Goc nghiéng thudong dung 0=6+ 25°.
Mot dau ciia roto ludn ty sat vao dia ddn dau 5 nho 16 so 6 va sau khi bom lam viéc
nhd ap suat ciia dau. Trén dia din dau c6 ctra hit A ndi lién v6i dng hat 7 va cia

nén B noi lién vo1 ong nén 8
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Hinh 2.14. Két cau bom xién

Luc xuét hién trong bom nay chu yéu 1a luc doc truc xilanh. Phan luc
huéng kinh rat bé do d6 mémen can thiét dé quay roto nho hon so v6i bom pitténg
hudng kinh.

Luu lugng ctia bom:

Tinh toan lIuu luong cuat bom pittong hudng truc tuong tu nhu & bom
hudng kinh nhung loai bom nay hanh trinh ctia pittong phu thudc vao goéc nghiéng
o 1a goc nghiéng twong dbi gitra truc pittdng va truc quay cia bé mit lam chuyén
dong pittong. Hanh trinh cua pittong c6 thé xac dinh theo so d6 tong quat nhu &
hinh 2.15.

Hinh 2.15. So d6 tinh toan luu luong ctia bom pittong hudng truc
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Néu cac ky hiéu lay gibng nhu ¢ bom hudng kinh va duong kinh xilanh
trén roto 1a D [cm] thi luu lugng cua bom s€ 1a:

2 -3
Q=10 ”j hzn =207 422 n.Diger [lph] (2.24)

*Bom pittong day

Bom pitténg ddy 1a loai bom c6 mot hodc vai pittong dit thanh diy thang
gbc véi truc truyén din cua bom

Bom pittong diy chii yéu dugc sir dung cho nhing hé thong dau ép cb cong
suat 16m, ap suét cao. Ap sut ctia no6 c6 thé dat 300+500bar nd c6 thé dat dén
2500bar néu giai quyét duoc van dé vé chan dau. Vi ngin dau gilta buong hat va
nén duoc thyc hién bang van, xupap nén hiéu suat thé tich dat duoc cao hon cac
loai bom pittong khac, n6 c6 thé dat hiéu suat tir 0,8+0.97
a. Nguyén ly lam viéc cua bom pittong day

Banh 1éch tdm 1 lap trén truc truyén dong ctia bom tac dung truc tiép vao
pittong 2. Lo so 3 ludn day pittdng chuyén dong thang di vé c6 do dai hanh trinh
2e.

Khi pitténg chuyén dong vé phia duéi thé tich budng 4 tang. Dudi tac dung
clia ap sudt cira vao A van 5 mé thuc hién qué trinh hat dau. Trong khi d6, dudi tac
dung cua 10 so va ap suat cira nén B van 6 dong lai. Khi pittong di 1én trén thé tich
budng 4 nhr dan 4p suat & day ting 1én lam cho van 5 déng lai, van 6 md ra bom

thuc hién qua trinh nén dua dau vao cua B.

P12 2

ma

=

LN

AN

a) b)
Hinh 2.16. Bom pittong day Hinh 2.17. So db tinh toan luu luong
a) Vancon Db)van bi
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Trong bom pittdng day thuong dung cac loai van hinh con va van bi (hinh
2.17) & cac budng nén va hat. Bom diy nhiéu pittong dugc dung nhiéu trén hé
thdng thuy lyc may xtc may dao.
b. Luu luong cua bom pittong day
Luu luong ctia bom pittdng day ciling dugc tinh dua trén cong thic:
zd?

4

O day: h=2e — @0 dai hanh trinh pittong. Dbi v6i loai bom c6 van hat va van

Q=10°"""hzn [I/ ph] (2.25)

nén dat trong pittong nhu bom H-400 thi d§ dai hanh trinh pittong bi gidm di mot
lugng bang d6 mé x cua van, do do:

h=2e-x

Noi chung dbi véi tit ca cac loai bom pittong, d6 khong dong déu cua luu
luong khong chi phu thudc vao dic diém chuyén dong cua pittdng, ma con phu
thudc vao sd lugng pittdng va cach bd tri pittdng trong bom.

Ta c6 thé tinh toan dugc d6 khong dong déu cua luu luong bang cach xac
dinh vén tdc tic thoi cua pittdng trén co s¢ d6 tinh toan dugc luu lugng tirc thoi
16n nhat va luu luong nhd nhit Qmax, Qmin . Sau d6 tinh do khéng dong déu theo
cong thtrc:

K = MIOO%

Dé c6 thé giam do khong ddng déu luu luong céc pittdng & bom hudng kinh
cling nhu cac vong 1éch tAm & bom pittdng diy can dat cach nhau mét goc:
360"
Z

4

Z- $0 lwgng pittong hodc sé dia Iéch tim
2.6. Xylanh thuy luc

Xylanh thay luc c6 kha nang chuyén doi mot cach don gian chuyén dong
quay ciia bom thuy Iyc thanh chuyén dong tinh tién. Khi dé c6 thé diéu khién vo
cap qua trinh van tdc cho ca hanh trinh tién va hanh trinh i ciing nhu diéu khién
dao chiéu chuyén dong mot cach nhanh chéng. Bé c¢6 chuyén dong quay gian doan
nguoi ta vu tién st dung cac dong co lic dic biét.
2.6.1. Xylanh tdac dong don

Xylanh tac dong don chi dugc dau thiy luc tic dong vao mot phia, thuong 1a

dé thyuc hién hanh trinh 1am viéc. Hanh trinh tra vé dugc thuc hién nho luc co hoc
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nhu 16 xo, trong luong pittdng hodc thudng gip nhat 13 trong luong cua thiét bi
hoc trong luong can nang.

Trong thuc té thuong sir dung 2 loai xylanh tac dong don: Xylanh tac dong
don va xylanh nhiéu cap hodc vuon xa.

+ Xylanh tac dong don
v 12 3
N
zn ¢ Bl
= =T , i=

Hinh 2.21. Xylanh tdc dong don thong dung

Xi lanh tac dong don thong dung cau tao gdbm xi lanh 1 duogc gia cong bong bé
mit trong va pittdong 2 (hinh 2.21). Khong gian trude day pittong dugc ndi thong
v6i duong dau 4p suat cao. Phia bén kia ciia xi lanh duoc thong véi khong khi bén
ngoai va dugc bao v¢é nhobo loc 3. Pittong va can pittong dugc huéng dan chuyén
dong va dugc lam kin trong xi lanh. Lyc tac dung 1én day pittong dugc xac dinh
boi dién tich day pittdng va ap suat dau thay luc.
+ Xylanh nhiéu cap hodc xylanh vuon xa: Khi can hanh trinh cta pittong 16n
nhung lai c6 cau tao xylanh nho gon, thi du xylanh trén romodc ty trut, cic xe boc
xép, diéu khién gau xtic v.v... ngudi ta thuong sir dung xylanh vuon xa.

Pbi v6i cac xylanh vuon xa thuong duge uu tién lya chon phuong 4n tac
dong don, tuy nhién ciing c6 thé 13 xylanh tic dong kép. Dé tinh toan va lya chon
xylanh vuon xa can duwa trén co s& kich thudc cdp cudi cing co nghia la phan
pittdng nho nhat, vi nd ciing phai tiép nhan toan bd luc nang yéu cau.

+ Xylanh vuon xa don gian

Trén xylanh vuon xa don gian (hinh 2-22) dau thuy lyc tac dong trudc hét
vao dién tich 16n nhat A1 cta pittdng, bai vi noi nay yéu cau ap suat nho nhat. Sau
d6 dau tac dong dén dién tich tiép theo nho hon A2,... va cudi cung la tac dong
vao dién tich nho nhat A4.
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Hinh 2.22. Cau tao xylanh Hinh 2.23. Xylanh vuon xa
vuon xa don gian chuyén dong déu

Khi Iyc ngoai dugc xylanh tiép nhan 13 khong doi: F=p.A=const s& tao ra

trong xylanh céc bac ap suat va van téc nhu sau:

Ap suat Van toc
p1: F/Al'(pmm) V1=Q/A.L; (Vmin)
P, =F /AL (Prax) V, =Q/A; (Vina)

Trong qué trinh chuyén tiép chuyén dong tir pittdng nay sang pittong khac

xuat hién sy thay doi &p sudt va van toc dot ngdt, gay va dap. P61 véi nhiing

truong hop st dung xac dinh, thi du khi ty trat hang hoa khéi romode, thi hi¢n

tuong nay lai 1 can thiét boi vi qua trinh trat tai sé duoc cai thién khi c6 chuyén

dong rung. Ngoai ra khi bat dau nang romodc can ¢6 mot chuyén dong nang cham,

bdi vi luc d6 phai nang mot tai trong 16n nhat khi romooc dang nam ngang, sau do

can nang nhanh hon do tai trong da giam dan theo géc nang. Trong nhiéu truong

hop lai yéu cau chuyén dong nang déu dan vi du may nang hay bdc xép hang ré hu

hong. Luc d6 co thé sir dung xylanh vuon xa chuyén dong déu.

Xylanh vuon xa chuyén dong déu:
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Trén cac xylanh vuon xa chuyén dong déu (hinh 2.23) cac khong gian
xylanh c6 dién tich Az, As, As duoc ndi thong 1an luot véi cac khong gian xylanh
co dién tich A", A", A" : Ay véi Ax", A3 vGi  Ag'cling nhu A4 véi Ay vGi ¢
dién tich bang nhau.

Khi dau thity lyc tac dong 1én dién tich A; phan dau tir khong gian xylanh c6
dién tich A;" ciing chay dén dudi pittong co dién tich A, va clng nang pittong.
Pong thoi dau thuy luc ciing chay tir cac khong gian c6 dién tich As", Ay~ vao
dudi day As, As. Do d6 ngay tir khi bit dau tac dong vao dién tich A tat ca cac
pittdng ciing bat dau chuyén dong ma khong xuét hién va dap van tdc va ap suét.
Céc van chan dau vé b tri trén cic dién tich pittong chi dé nap dau va bod sung
thay dau lot. Trong qua trinh hoat dong cac van nay tu dong dong kin boi vi ap
suat trong khong gian xylanh nho hon sé& 16n hon ap suét trong khong gian xylanh
16n hon trude do.

2.6.2. Xylanh tac dong kep

Xylanh tac dong kép c6 thé tiép nhan tac dong cua dau thuy luc ¢ hai phia
clia pittong, nhd d6 c¢6 thé truyén luc & ca hai chiéu hanh trinh. Xylanh tic dong
kép duoc phan biét theo cac dau hiéu sau: Can pittong 2 phia va can pittong 1 phia.
Xylanh c6 can pittong 2 phia con dugc goi 1a xylanh chuyén dong déu, xylanh ¢
can pittong 1 phia duoc goi 1a xylanh vi sai.

+ Xylanh c6 can pittdng mot phia (xylanh vi sai)

Xylanh vi sai thuong c6 duong kinh can pittong 16n hon. Hinh 2.24. gi6i
thiéu mot xylanh vi sai tac dong kép c6 giam chan vi tri cudi o ca hai phia. Xylanh
c6 can pittdong mot phia (hinh 2.26) c6 thé c6 3 phuong thirc hoat dong:

- Hanh trinh tién nho tic dong ap suét vao dién tich A; (qua trinh lam viéc);
- Hanh trinh vé nho tac dong ap suat vao dién tich Ay;

- Hanh trinh tién nho tac dong dong thoi vao cac dién tich Ay, A (tién nhanh).
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Hinh 2.24. Xylanh tac dong kép co can pitténg mot phia:
1- Pittdng; 2- Phan gidm chan; 3- Lé khoan trén xi lanh;
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A- Vanh tao bdc dién tich; 5- Van tiét lwu diéu khién dwoc.
Hanh trinh tién (1am viéc). Néu dau thay luc tac dong vao dién tich A; cua

pittong thi véi ap suat va luu lugng khong ddi s& co luc day Fy va vén tde day vy
: Q
I:v = pAi’ (Fmax) » Yy = (Vmin)
A

Hanh trinh vé. Khi tra vé, twong tng véi tac dong cua dau thuy luc 1én dién
tich A; nho hon, v&i ap suét va luu lwong nhu nhau s& ¢6 lyc nhoé hon va van toc
tra vé 1on hon.

F. = DAKFE); vy =% Gv,);

Hanh trinh tién (tién nhanh). Xylanh trén hinh 2.26 khi ¢6 hop phan phdi véi
ranh thoat tir khoang c6 dién tich A, thong vdi ctra day vao phan dién tich A1, khi
d6 nho vi tri ciia van phan phdi ma ca hai phia xylanh déu dugc tac dong cia dau.
Dién tich A; chiu tac dong cua luu luong dau Q va bo sung thém luu luong dau
cubn AQ tir dién tich A, chay vao phan dién tich A;. Nho d6 pittong dat duoc van

toc cao hon so vo1 khi thuc hién hanh trinh lam viéc:

Q Q
Ve=—-—=—"(>V,)
= A-A A
— g1 s [ ALl .
| 1
I I A; |
1 | | |
rlo rlo
Hinh 2.25. Hinh 2.26.

Luc dédy trong truong hop nay nho hon: F. = p(A —A,) = p.A(<F)

Gia tri van tc tién nhanh c6 thé thay ddi bang cach chon duong kinh cia
can pittdong Az khi cac gia tri p va Q di cho.
+ Xylanh c6 can pittong hai phia

Trén xylanh c6 can pittong hai phia (hinh 2.25) khi ¢6 diéu kién hai can
pittong nhu nhau, ap suét va luu luong khong d6i & ca hai phia, thi s& giit duoc luc
va van tdc trong hanh trinh tién va I0i nhu nhau:Fy=FR ; VW=VR.

+ Cau tao xylanh lyc trén may kéo
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Trén may kéo thuong trang bi hai loai xylanh, xylanh chinh va xylanh phuy,

xylanh chinh c6 dudng kinh 16n hon xylanh phu vi n6 duge lién két véi co cau treo
sau may kéo va dung dé nang ha nhitng may cong tac ning hon. Xylanh phu dugc
dat bén canh may kéo, trén mdy cong tac hoac bo phan modc.
Xylanh lyc c6 tac dung nang, ha va gitr may cong tac treo hay cac by phan lam
viéc ctia may nira treo & céc vi tri quy dinh. Xy lanh luc ctia nhiéu loai may kéo
nhu T-25, K-700, MTZ-80, Komatsu v. v... ¢6 ciu tric co ban giéng nhau, ching
chi khac nhau vé kich thudc, tai trong nang, hanh trinh nang va mot vai chi tiét cua
cum lién két. Cac chi tiét chinh cta xylanh luc trén cac mdy kéo néi trén gdm co
than xylanh 12 (hinh 2.27) dugc ché tao bang thép éng, bé mat bén trong dugc gia
cong can than c6 do bong va dd chinh xéac téi cap 10, do cung 1a 24+30 Re. PO 6
van va d§ con cua duong kinh xylanh cho phép khong qua 0,03mm+ 0,035 mm.
Pittong 5 véi Can pittong 4 va hai nip: Nép trén 20 v6i xupap 14 va nap dudi 6.

Céc nap duoc bat chat voi than bang bon vit cdy 7 va duoc nbi bang mot dng
dan dau 9. Pittong bang hop kim nhém duogc bat chit trén can pittong bang dai ¢
3 v&i vong phip lap bang ren ngin dai 6c khoi bi 16ng. Pittong duoc 1am kin khit
bang vong cao su 11, con xylanh dugc 1am kin khit bang vong cao su 10 véi cac

dém 14, bao v€ vong khoi bi x¢€ dich vao khe hé do ap suat dau cao.
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Hinh 2.27. C4u tao xylanh lyc may kéo MTZ-80/82:
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a) Xylanh liee; b) Xupdp thiy co; ¢) Van giam toc; 1-Chét; 2-Chot ham; 3-Pai oc;
4—C52npitt(5ng; 5-Pittong; 6, 20—Ndlp trén va duoi; 7-Vit ccfy; 8 10, 11,13, 19- Cac
vong kin khitcao su; 9-Ong dan dau; 12-Than xylanh; 14-Xupdp diéu chinh thiyy
co; 15-NUt; 16-Niacan pittong; 17-Tam ta; 18-Vit bt tam lam sach; 21-O xupdp;
22-Than xupap; 23-Pudixupdp; 24-Oc néi xupdp giam toc; 25-Dia tira; 26-Chot;
|-Tdm tia bdt dau ép 1én xupdp;II-Tdm twa dn xupdp di xuong; I1I- Xupdp roi khoi
tam twa do dp sudt dau; IV-Dau ép dia twa roi khoi ¢ noi; V-Dau ép dia twa vao
oc néi; A-Khoang dudi; B-Khoang trén pitténg.

Can pittong 4 bang thép c6 mat hinh try duoc gia cong tinh dit lot vao 15 cia
nap trén 20. Can pittong duoc 1am kin khit trong nap nho vong cao su 19 véi cac
dém 14. Khi Can pittong bi day vao, cac tim thép mong (cac tim 1am sach) s& gat
bui ban & can pittdong. Nia 16 duoc han vao dau ngoai cta can pittong. TAm twa 17
dugc bat trén can pittdng bang dai 6c-tai hong ¢ phia dudi nia, tim nay tic dung
1én xupap 14. Bé“mg cach thay ddi vi tri cta tAm tua, c6 thé diéu chinh vé cép do
thut cta can pittong vadi pittdong tir 20 dén 200 mm. Nho vay han ché duoc mic d6
nang cua may cong tac.

So d6 hoat dong cua xupap thuy co 14 duoc trinh bay trén hinh 2.27 b. Can
pittong khi kéo vdo nho tdm twa 17 1am xé dich dudi 23 cua xupap (vi tri II).
Xupap ra khoi than 22 va do dong dau chay tir dng dan dau 9 (vi tri I1I) s& ép vao 6
21, khoa dudng dau ra tir khoang trén cua xylanh. Pudi 23 ctia xupap khi ha xubng
dudi s& cach xa tam tya 17 mot khoang hé tir 10+12 mm. Khe ho nay can thiét dé
cho xupap c6 kha ning thoat ra khoi 6 va cho dau di qua dng dan vao khoang trén
ctia xylanh, khi tay diéu khién ngin kéo hop phan phoi dit vao vi tri ha. Bé giam
tbc d6 ha cia may cong tac treo va bao vé may cong tac khong va ddp manh voi
d6i twong gia cong khi ha xudng vi tri 1am viéc, nguoi ta ding mot van giam tdc,
véan vao 16 ren ciia nap trén, & d6 dau dugc dan theo 16 nay dé vao khoang nang,
Xupap giam tbe gém c6 b¢ ndi 24, dia tua hinh chit thap 25 co6 16 dinh c& va ba
chét 26. Khi nang may cong tac, dau ép dia twa vao cac chot rdi chay tu do theo 6¢
nbi vao xylanh (vi tri IV). Khi may cong tac ha xudng vi tri lam viéc, dau do
pittdng day thoat ra tir khoang trén vao ¢ ndi, ép dia tua tdi dc ndi (vi tri V). Luc
nay dau chi ¢6 thé chay qua 16 dinh ¢& c¢6 duong kinh 16 3 hoic 4 mm, do d6 luong
dau thoat ra khoi khoang trén bi cham lai, may cong tac ha xudng mot cach ém diu.
Trong hé thdng thuy luc tic dung kép, trong d6 dau c6 ap suat dugc dan vao

khoang trén hodc khoang dudi ciia xylanh luc, con dau tir khoang kia s& qua hop
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phan phdi tré vé thung. Xylanh luc tic dung kép ciling c¢6 thé bién thanh xylanh tac
dung mot chiéu, tic 1a dau cé ap sudt chi di vao khoang dudi cua xylanh luc dé
nang may cong tac treo. Néu thay dc ndi voi dng cao su, nbi v6i khoang trén cia
pittdng trong xylanh bang mot nat thong hoi nho, ¢6 ludi loc van vao 6 dé thong
voi khong khi, thi xylanh luc loai nay s€ lam viéc nhu mdt xylanh tdc dung mot
chiéu thuc hién nhiém vu nang mdy cong tac con ha may cong tac xudng vi tri lam

viéc nho trong lugng ban than may cong tac.
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CHUONG III
PAC TINH CUA MAY THUY LUC THE TiCH

La cac duong d6 thi biéu dién quan hé gitta cac thong s co ban ctia may TLTT
gbém:

- Pic tinh van tdc

- PBac tinh tai trong

- Dic tinh diéu chinh
+ Cac duong dac tinh xay dung trén c& sd tinh toan goi 1a dac tinh tinh toan
+ Cac duong dac tinh xay dung trén co s¢ thuc nghiém goi 1a dic tinh thi nghiém
3.1.Dac tinh cua bom
3.1.1. Ddc tinh toc do
- Biéu dién quan hé giira luu luong cia bom Qp va s6 vong quay ny khi thé tich 1am
viéc 1iéng qp = Qmax = CONSt, VA Po=pt (Pt— 4p suét tinh toan)

- Pudng dic tinh toc d6 khi ap suat bang khong goi 1a dic tinh khong tai.

Qg 1
Ir‘ng,f’s]l Je= Ye max f‘l

I
- 5
|
I
|
|
I
|
I
[

=

Mimin Nk ng (v/ph

Hinh 3.1. Pic tinh téc d6 ciia bom
3.1.2. Bdc tinh tai trong:
- La dic tinh biéu dién quan hé gitra luu lugng ctia bom Q va 4p suit ciia bom p.
Khi s6 vong quay ng = const va gb = Qomax.
- V& mat ly thuyét, Q khdng phu thudc vao p, ma chi phu thude vao luu luong
riéng gb va sb vong quay nén QI = f(p) la dudng nam ngang. Nhung trong thuc té
- Biéu dién quan hé giita momen My ctia dong co va ap suit 1am viéc p, khi ng =

const
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- Theo 1y thuyét: Mdl =KM . pd ;

Khi qd = const thi Mdl 1a mot duong thang. Nhung trong thyc té, do ¢ ton that co
khi nén My = ne.Ma 12 mot dudng cong. AMg s& chi rd ton that co khine = Mg
Mg

M, |

Po P P

. Hinh 3.2. Bac tinh tai trong ctia bom
- Trong thyc té, khi p > pmin ndo d6 thi dong co mai bat dau quay, pmin goi 13 ap
suat khoi dong truc dong co cua xe may mot cach ém diu.
3.1.3. Pdc tinh diéu chinh:
- Khi diéu chinh ché do 1am viéc cia may bang cach diéu chinh dong co, ngudi ta
con dung dic tinh diéu chinh ciia dong co.
- Puong dic tinh nay biéu dién quan hé giira wg (hay ng) khi luu luong riéng qd

thay d6i khi Q4 = const va P = Pp

Dy

W ma Cg = Const

-

N P=PR,

.-",-.

e e )
-

Qa in DI.J s I;::ICI

— _ qr." _ 27
Oy =qung = 27 = w;=—0
T qq

Hinh 3.3. Pic tinh diéu chinh cia bom

- Do d6 duong wq = f(qd) 1a mot duong hypecbol.
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Khi g4 = 04 max thi €O @min. Khi giam qd, nghia 1a giam tai trong bén ngoai vi
ap suét cong tac khong ddi bang ap suét tinh toan, thi s6 vong quay cua dong co sé
tang 1én. khi qd = qamin thi ©d = ®¢ max. Gia tri Qamin 12 gia tri gidi han dam bao cho
dong co 1am viéc v6i sb vong quay an toan. Boi véi may kéo, 6 t6, may xay dung
1a Gmg véi tbe do xe 10n nhét.

-Pham vi diéu chinh cua dong co xac dinh theo ty $6

£, = 9d max.
4 d min
Qamin: Xac dinh theo diéu kién hop ly ciia dong co tir duong dic tinh tai trong va
van toc dé dam bao hiéu suat cia dong co tot nhat
3.2. Pac tinh cia dong co thuy luc
3.2.1. Bdc tinh vén téc
- Biéu dién quan hé giita s6 vong quay cta dong co nd va luu luong
ctia dong co Q, khi thé tich 1am viéc riéng qq = Ja max, CON &p sudt & hai ché do: ché

d6 khong tai p =0 va ché d6 p = pu

wy [ |

q{ min 'ﬂd

. Hinh 3.4. Bic tinh van téc cua dong co
Ta biét Qq = Qgna NEN Ng=Qu/qq
@ =7zny /30
Do d6 g = f(Qd) 1a mot duong thiang, nhung duong véan tdc thuc od 13 mot dudng
cong, do c6 ton that luu lugng, duong dac tinh nay dac trung cho sy “trugt” cua
dong co. Qamin 12 ton that ro ri ban du cua dong co hodc thé tich bi nén cta dong

co. Khoang cach giita odl va od chinh 1a ton that luu lugng. ogq - og: van toc 1y
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thuyét va véan toc thuc té ciia dc Khi ap suat ting, ton that luu luong cling ting nén
A® = (g - ®g) cling tang 1én

3.2.2. Dac tinh tai trong

- Biéu dién quan hé gitra mémen Md cua dong co va ap suét lam viéc p, khi ng
= const Theo 1y thuyét: Mg = Ky . pd ; trong d6: Ky = Khi gq = const thi Mg 12
mot dudng thang. Nhung trong thuc té, do c6 ton that co khi nén Md = nck.Mdl 1a
mot dudng cong. Awg sé chi 1 ton that co khine = Ma/Ma Trong thuc té, khi p >
pmin nao d6 thi dong co méi bat ddu quay, pmin goi 14 4p suat khoi dong truc

dong co ciia xe mady mdt cach ém diu

M, |

Po Pe #

Hinh 3.5. Pac tinh tai trong ctia dong co
3.2.3.Ddc tinh diéu chinh
- Khi diéu chinh ché d¢ lam viéc ctia may bang cach diéu chinh dong co, ngudi ta
con dung dic tinh diéu chinh ctia dong co. Pudng dic tinh nay biéu dién quan hé

giita mg (hay ng) khi luu luong riéng qd thay doi khi Qq = const va P = P,

@g
g max e, Oy = const
A
[ P=P
AN P
| by
| "-.__‘
I %
[ ™,
| "\.
| T
| ﬁ"'\-\.\__
| i
| |
| l -
Dlﬂ reim Dl.j N QQ

Hinh 3.6. Pic tinh diéu chinh cua dong co
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_ _ q{'.’ _ 27
O =qgny = Ty @y = Wy =—0y
T q:!

Do d6 duong od = f(qd) la mot duong hypecbol. Khi qs = q¢ max thi cé
omin. Khi giam qd, nghia 14 giam tai trong bén ngoai vi ap suat cong tac khéng
d6i bang ap sudt tinh toan, thi sb vong quay cua dong co s& tang 1én. khi g = Qamin
thi ®¢ = ®4 max. Gia tri gdmin 1a gia tri gidi han dam bao cho dong co lam viéc voi
s6 vong quay an toan. Ddi voi may kéo, 6 t0, may xay dung 1a ting véi téc do xe
16n nhét. Pham vi diéu chinh cua dong co xac dinh theo ty $0. Jdmin: Xac dinh theo
diéu kién hop 1y ciia dong co tir duong dic tinh tai trong va van toc dé dam bao

hi¢u suat cua dong co tot nhat.
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CHUONG IV
CO CAU DPIEU KHIEN VA CAC PHAN TU TRUNG GIAN TRONG
TRUYEN PONG THUY LUC THE TiCH

4.1. Co cAu phan phoi

Co cdu phdan phéi ding dé déi nhdanh dong chdy & cdc niit ciia
lwéi dwong ong va phdan phéi chdt 1ong vdo cdc dwong éng theo mét
qui ludt nhdt dinh. Nho dé c¢é thé dao chiéu chuyén déng ciia co cdu
chdp hanh (déng co thuy lwc) hodc diéu khién co cdu chdp hanh
chuyén dong theo mot quy ludt nhat dinh. ,

Chdt long tw bom truoc khi vao dong co thuy lyc thuong di qua co cau phan

phéi dé di vao cac nhanh khdc nhau ciia lwedi éng. Co cau phan phoi ¢é 2 bg phdn
chinh la vé va bé phdn déi nhanh. & vo ¢ khoét cac cira lwu théng ndi véi lwdi
duwong ong ciia hé thong. B6 phan doi nhdanh di chuyén trong vé dé phan phéi chat
Iong vdo cdc cira lwu théng, bé phdn déi nhanh cé thé la piston bdc, ngdn kéo,
niim xoay...Ta c6 cdc logi co cau phan phoi kiéu con trweot phdn phéi, khod phan
phéi va van phdn phoi.
4.1.1 Con truot phdn phoi

Bo phan dbi nhanh 13 con truot c6 thé 13 piston bac hoic ngan kéo (tiroi),
thuong dung nhat 1a loai piston bac.

Nguyén 1y 1am viée: di chuyén con trugt dé dong, mé duong dau. Dya vao sb
vi tri va s6 cira dé phan biét cac loai con truot phan phoi:
- S6 vi tri: 1a chd dinh vi con truot cta van, thuong c6 2,3 vi tri.

- S cura (dwong dan): 1a s6 16 din dau vao ra, thuong 13 23,5
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Hinh 4.1. Co cau phan phdi

Hinh 4.1(con trieot ngdn kéo phdn phoi) Bo phan chinh 13 vo 1, cac ctra luu
thong A, B dugc ndi véi dong co thuy luc, ngan kéo 2 ¢ can diéu khién (bang tay
hoic truc cam) Khi ddy ngin kéo 2 sang phai, chat 1ong tir bom qua ctra C sé& dugc
chuyén dén dong co thuy luc theo cira B

Hinh 4.1 b,c(con trieot phdn phéi piston) gdm piston bac di chuyén trong vo
(xilanh 2), v6 c6 céc 18 théng vai ludi 6ng ciia hé thdng dé chat 1ong luu thong.
Khi piston chuyén dong trong xi lanh , cac bac cta piston s& dong, md cac cira luu
thong. Nhu vy bang cach diéu khién piston ta c6 thé chuyén mach luu thong cia
chat 16ng theo y mudn hoic dao chiéu bo phan chap hanh.

Goi by 1a bé rong cua bac piston va b, la bé rong ranh trong xilanh, ta c6 2
truong hop:

b1>b, : co cAu phan phdi con truot c6 d6 dong dwong: it ro ri, 1am viéc 6n

dinh nhung kém nhay
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b1>b; : co cau phan phoi con trugt c6 d6 dong am: ro ri nhi€u, lam viéc kho
on dinh nhung d6 nhay cao.

Hinh 4.2con truot piston phan phdi 3 vi tri, bon ctra

Hinh 4.2 Con trugt piston phan phéi 3 vi tri, bon ctra
Hinh 4.3.con truot piston phan phdéi tuy dong 2 vi tri, bon ctra, ¢6 bo phan

diéu khién 1a 1 co cau phan phoi phu. mot lugng chat 1ong 1am viéc tir bom s& di

qua co cau phan phdoi phu dé 1am nhiém vu diéu khién.

Hinh 4.3.Con truot piston phan phdi tuy dong
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Khi piston ctia co cau phan phéi phu di chuyén sang trai, chét 1ong tir co cau
phan phdi phu di vao budng bén trai cua xilanh chinh, day piston 2 di vé phia phai.
Chat 16ng tir bom s& di theo duong dng bén phai vao dong co thuy luc.

Khi piston cta co cdu phan phdi phu di chuyén sang phai, chat 1ong tir co
ciu phan phdi phu di vao budng bén phai cia xilanh chinh, diy piston 2 di vé phia
trai. Chat 1ong tir bom s& di theo duong dng bén trai vao dong co thuy ltra 1am thay
d6i chiéu cua dong co thuy luc

Uu : diéu khién nhe nhang nhing phu tai rat Ién caa dong co thuy lyc vi co
céu phan phdi phu chi lamg nhiém vu diéu khién piston ctia co cau phan phéi chinh
chtr khong diéu khién truc tiép dong co thuy luc ¢ phu tai 16n.
4.1.2.Khod phén phéi

Bao gébm vo ¢6 dinh va nat xoay c6 lap bd phan di€u khién

1
lé!?i-l:;ﬂ

7)

Hinh 4.4. Khoa phan phbi

NGt xoay hinh nén: dam bao dong khit, dé khic phuc luc doc truc nguoi ta
sir dung 16 xo dé nut ép khit vao vo. ap luc chat 1ong cang 16n thi 16 xo cang phai
cting do d6 lyc diéu khién ting.

Nt hinh tru: diéu khién nhe nhang, dé han ché ro ri do nut 1éch vé 1 bén
ngudi ta khoan céc 16 thong huéng kinh trong than nut 1am cho cac khoang 4p suat
16n d6i dién nhau, ap luc tic dung 1én nut can bang hon.

4.1.3. Van phén phéi
Van phan phdi (van dao chiéu) dugc phan biét theo chirc ning 1a van phan

phdi khong tiét luu va van phan phdi tiét luu. Loai tht nhét chi dung dé diéu khién
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khoi hanh, dimg lai va diéu khién dao chiéu dong dau, con loai thir hai c¢6 thém cac
phuong an khuéch dai Ivu lwong. Chung cho phép thay d6i vo cap sb luong bét ky
cac vi tri trung gian gitra hai vi tri dau va cudi ctia hanh trinh.
Céc dang cdu tric co ban cia van phan phoi

- Sé ctra: 1a s6 16 dan dau vao hay ra

-S4 vi tri: 1a s6 dinh vi trang thai lam viéc con trugt cta van.

Tén van: sb cua/sd vi tri

Ky hi¢u trén so do: clra ky hiéu bﬁng dau T, mdi vi tri 1a mot 6 vudng, & bén canh
6 vudng c6 ky hiéu phuong tién diéu khién.
Cira ndi van dugc ky hiéu

1SO 5599 ISO 1229
Cira n6i voi ngudn 1 P
Ctra ra noi lam viéc 2,46 A, B,C
Cira vé bé 3,5,7 R,ST
Cira noi tin hiéu diéu 12,14 X,Y
khién

/ _|// ///m/
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2 Ben Ve thing ;

Hinh 4.5. Van phan phéi con truot 3/3 tac dong bang tay ¢ 10 xo tra vé:
1- Con truot; 2- L0 X0.

Trén hinh 4.5 gidi thiéu van phan phdi con trugt doc (ngin kéo) & vi tri tinh.
Pau nbi tir bom va dau ndi vé thung bi chan lai, do d6 dong dau cung cip tir bom
dugc chay vé thing qua van gii han ap suat va con truot van ding yén. Néu day
tay diéu khién dén vi tri nang thi con truot 1 s& dugc ddy sang trai. Nho d6, dau ndi
tir bom thong v&i dau ndi dén xylanh va dau tir bom dugc dan dén xylanh, day
pittdng 1am nang thiét bi. Tai vi tri ha, con truot dugc day vé phia phai va pittong
trong xylanh dudi tac dong cta luc ngoai, thudng 1a trong luc cua thiét bi can
nang, tir tir ha xudng. Luu luong diu cudn qua dng ndi chay vé thung. Khi dé tay
diéu khién tu do, con truot van sé chuyén dong veé vi tri gilt ban dau nho lue 10 xo0
2. Can chu ¥ 1a chi dugc sir dung 10 xo nén dé din con trugt tir hai vi tri cudi tro vé
vi tri tinh. Theo cau tao c6 thé phan loai van phan phéi thanh van con trugt (truot

doc va quay) va van dé tya.

Hinh 4.6. Van phan phéi con truot quay 4/3 tac dong bang tay
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Hinh 4.7. Lién hop van con truot doc va con truot quay tac dong bang tay

Nho van con truot quay biéu dién trén hinh 4.7 c¢6 thé lya chon dong dau
cung cap tir bom ndi véi dau ndi xylanh A hoic B. Cac dau ndi khong nbi thong
voi dau ndi tir bom duoc tu dong ndi véi dau ndi tra vé thung, do do dau cubn tir
xylanh c6 thé chay vé thung qua mot 15 khoan trong con trugt. Lién hop giita truot
doc va trugt quay ciing thudng duoc tmg dung trong van phan phdi, thi du dé co
thé nang ha lua chon xylanh 1 hodc xylanh 2 hay cing nang ha ca hai xylanh 1 va
2 (hinh 2.30).
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Hinh 4.8. Van dé tya phan phéi 3/3 tac dong va dap 1éch tim

Trén hinh 4.8 gi6i thiéu mot van dé twa dé chin luu luong nhd cac vién bi
(hoac dé con). Cac bi chan chiu tac dong cua luc 10 xo va ap suat dau. Néu mudn
dan dau dén xylanh (vi tri nang) thi van chin tra vé 1 s& dugc md nhd xoay truc
l1éch tam tac dong vao chdt déy nguoc chiéu véi luc 10 xo. Khi ha xylanh dau chi
c6 thé chay qua van chin tra vé 2 dang mé dé tré vé thung vi van chin tra vé 3 da
dugce dong do luc 10 xo va ap sudt dau. Do c¢6 nhiéu wu diém nén van phan phdi
con trugt doc dugc uu tién sir dung hon van dé tua. Chtng c6 ciu tao don gian,

cho phép luu lugng 16n hon va con trugt cé thé khong chiu tai trong thay tinh.
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Nhugc diém 14 can phai tinh dén dong dau lot qua khe hé giita pittdng va vo ciing
nhu kha nang bi ket con trugt do dau nhiém ban. Cac van dé tya cho kha nang
dong kin hoan toan ké ca khi ap suit cao. Tuy nhién c6 thé xay ra dao dong bi hoic
dé tua, 1a nguyén nhan ctia hao ton lot dong va nhiéu hoat dong. Ngoai ra chiing
chi phu hop vé6i hé thdng c¢6 luu lugng nhé.
+CAu tao chi tiét ciia van con truot doc

Ngoai cach phan biét van con truot theo tdc dong va s6 dau ndi, van con
trugt doc con dugce phan biét theo loai dong dau & vi tri tinh. Vi tri tinh 14 vi tri ma
con trugt van ¢ trang thai khong cé tac dong cua luc ngoai. Hinh 2.32 gidi thi¢u 4
vi tri dugc st dung. Vi tri chay vong dugce str dung dua luu lugng dau tai vi tri tinh
vé thung ma khong c6 hao ton dong chay 16n. Nho c6 vi tri boi, cdc may cong tac,
dang treo trén can pittong co6 thé chuyén dong tu do theo luc ngoai khong phu

thudc vao hé théng thiy luc.
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Hinh 4.9. Phan loai van phan phdi theo vi tri tinh:
a) Vi tri chan, b) Vi tri luu thong;

Luc tac dong 1a mot ticu chuan quan trong dbi véi hoat dong thuc té cua
van con trugt. Can chil y dén cac luc tinh (trong thuc té c6 thé can bang duoc) va
ca cac lyc dong luc hoc xuét hién trong khi hoat dong. Cac luc tac dong dong luc
hoc xuét hién do ap suét tia hodc giam thiéu cuc bd ap suét tinh tai cac vung c6 van
tbc dong dau cao. Chiing rat khé can bang so véi cac luc tinh. Chi co két cdu hop
Iy vé k¥ thuat dong chay ctia vo va con truot (hinh 4.9) méi co thé can bang dugc
cac luc nay.
+Chan kin trén van con trugt

Hinh 4.10. Két cAu van con truot:
a) Can bcing lyc tinh; b) Dang thudn loi dong lwc hoc.
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Vi¢ce lya chon phuong thue chan kin trén van con trugt la rat quan trong.
Trong vi tri tinh cua mdt van con trugt doc, pittong con trugt chan kin chinh xac
cac ranh diéu khién trén vo. Con truot van duogc ché tao theo nhiéu phuong thurc
khac nhau dé ndi thong gilta dau ndi tir bom voi dau ndi vé thung tai cac vi tri tac
dong (hinh 4.10).

Néu déy con trugt dé mo dudng vé thung T trude, sau d6 md ctra A thi cac
ctra tir bom P, dén phu tai A va vé thung T duoc tach nhau trong khoang thoi gian
ngin, ngudi ta goi d6 1a chin duong. Néu nguoc lai, trudc hét ndi théng bom voi
phu tai sau d6 chian duong vé thung, thi d6 1a van chin &m. Trén cac van chin am,
ctra tir bom P, dén phu tai A va vé thung T dugc ndi thong véi nhau trong khoang
thoi gian ngan, diéu nay dan dén hao ton lot dong, tuy nhién lai c6 thé giam dugc
dinh ap sut. Nguoc lai, tai cac van chan duong lai cé thé xuat hién dinh Xung ap
suat va nhidu mach, tuy c6 hao ton lot dong nho va tranh duogc hién tuong tu ha
ctia phu tai xuat hién khi giam ap suat. Dinh xung 4p suat va nhidu mach thay luc
khi dong ngét c6 thé giam bét bang cach bd tri cac ranh cat trén pittdng con trugt,

nhd d6 con truot dong ngat mém mai hon.
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Hinh 4.11 Cac phuong thtc chin rinh diéu khién trén van con trugt

4.2. Co chu tiét luu

Néu xylanh thay luc hodc moto thuy luc hoat dong cung véi bom c6 thé tich
lam vi¢c khong ddi can c6 van toc pittong xac dinh, hodc tan s quay xac dinh co
thé diéu khién luu luong vao nhd mot van dong. Thong thuong day 1a giai phap
don gian cho mot hé thdng thuy luc so véi viée sir dung bom diéu khién dugc thé
tich lam viéc.
+ Van tiét luu khong doi

Van tiét luu duoc ché tao theo 2 loai: Van tiét luu khong ddi va van tiét luu
diéu khién duoc. Cau trac don gian nhat cua van tiét luu khong d6i 1a 15 tiét luu

hay con goi 14 tiét luu chay tang va tam chan (hinh 4.12).
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Hinh 4.12. Tiét luu tAm chin khong dbi:

a) Lé tiét lwu; b) Tam chdn

Hinh 4.13.1L3 tiét luu

L4 tiét luu phu thudc nhiéu vao do nhét. TAm chan phu thudc it vao do nhét

do c6 mit cit ngang hep hon va c6 tinh chat chay réi.

b) Tiét luu diéu chinh duoc: (tiét luu)

Khi diéu chinh strc can cua tiét lvu , luu luong cta dong qua tiét luu sé thay
d6i, nghia 1 van téc co cau chap hanh s& thay doi. C6 thé diéu chinh tiét luu bang
cach thay doi tiét dién luu thong cta chat 16ng hodc thay d6i chiéu dai dudng dan
chat 16ng caa né.

Tiét luu o thé dit & duong vao hoic dudng ra cua co ciu chip hanh, thuong
dat ¢ dwong ra, khi dé tiét luu déng luén vai tro 1 van gidm dp.

Goi

F : tiét dién cua piston cua xilanh lyc (co cau chap hanh)
v : van toc cua piston cua xilanh luc

Luu luong qua co cu 13 Q,=F.v
Goi Ax 1a tiét dién chay qua tiét luu va A p = p - p3 13 hiéu 4p khi chat long

qua tiét luu. Theo Torricelli ta c6 cong thirc tinh Q;
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QZ :MAX],ZQ% :C'H'Ax \)p2 —Ps

V= C'H'Ax\/pz_ps _ C-M-AX\/A_D
F F

Vay van tdc co cau chép hanh dugc diéu chinh nhd Ay va hiéu ap A p. hai tri
s6 nay thay d6i duoc véi loai tiét luu diéu chinh duoc (vit diéu chinh 16 xo).

Khi dam bao dugc A p = const khi 4p sudt lam viéc cta co cdu thay ddi va
cho A khong dbi thi ta dam bao dugce luu luong khong dbi nghia 1a van tde co cau
chap hanh khéng d6i , diéu nay s& nghién ctru trong bo 6n dinh toc do.

Co cac loai tiét luu sau:
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Tiét luu ranh

Tiét luu chép nhon khia nghiéng dai Tiet luu ranh

Hinh 4.14.C4c loai van tiét luu
4.3. Cac van thuy luc

Pé diéu khién hodc diéu chinh ning lugng ciing nhu cong suét, trén cac hé
théng thuy luc str dung rat nhiéu cac van khac nhau.
4.3.1. Van chan (van mét chiéu)

Van chan c¢6 tac dung chdn dong dau theo mot huong va cho luu thong dong
dau theo huong nguoc lai. Céc phﬁn tir chan duoc str dung 1a bi cau hodc dau coén
dé tao thanh van dé tya. Hinh 4.15 gi6i thiéu hai van chin dong don gian tac dong
10 xo0. Tuong Ung véi sitc cang 10 xo, dic tinh dong chay khong bat dau tir diém c6
hao ton ap suét bang khong, ma tai mot diém co6 ap sudt ban dau xac dinh pa, ndm
trong khoang 0,5+4 bar (hinh 4.16).
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Hinh 4.15 Van chan dong don Hinh 4.16 Pac tinh ctia van chan

4.3.2. Van an toan

Van an toan c6 nhiém vu bao v¢é hé théng thuy luc khoéi bi qua tai, khi
p<[p] van an toan s& md dé dua bt chat 1ong vé bé dau, do d6 chat 1ong trong hé
thong s& dugc giam ap suat. Khi 4p suét trong hé thdng giam lai dudi [p], van dong
lai va phuc hoi 4p suat ban dau. Van an toan chi mé dé din dau khi hé thong bi qua
tai.

C6 nhiéu loai:
+/ Kiéu van bi (tru, cau)
+/ Kiéu con tr— ot (pittong)

a.Kiéu van bi

Kign van bi [:.'_-"'_LE]\-'{[ dc ﬁﬂvﬁ dfc
WO |
=t
m.;-Lfmj::E _ :% p.
Bi ciu |

D]

Hinh 4.17 Kiéu van bi

Giai thich: khi dp suat pl do bom dau tao nén v— ¢t qua miic diéu chinh, n6 sé

thang
luc 10 x0, van m& clra va d— a ddu vé bé. D€ diéu chinh 4p suat can thi€t nho vit
diéu
chinh & phia trén.
Ta c6: pl.A = C.(x + x0) (b6 qua ma sat, luc quan tinh, p2 = 0)
Trong do
x0 - bién dang cua 10 xo tao luc cang ban dau;
C - do cing 10 xo;
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FO = C.x0 - luc cang ban dau;

X - bién dang 10 xo khi 1am viéc (khi ¢6 dau tran);

pl - 4p sudt lam viéc cta hé thong;

A - dién tich tac dong cua bi.

Kiéu van bi c6 két cau don gian nh—ng c6 nh— gc diém: khong ding d- oc &
4p suét cao, lam viéc 6n ao0. Khi 10 xo hong, dau lap tic chdy vé bé 1am cho 4p suat
trong Hur thong giam dot ngot.

b. Kiéu van con tr— ot
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Hinh 4.18 Kiéu van con tr— ot

Giai thich: Dau vao ctra 1, qua 16 giam chén va vao budng 3. Néu nh— luc do ap
suat dau tao nén I1a F 16n hon luc diéu chinh cta 16 xo FIx va trong 1-ong G cua
pittong,thi pittong s& dich chuyén 1én trén, ddu s& qua ctra 2 vé bé. Lo 4 dung dé
thao dau ro ¢ budng trén ra ngoai.
Ta c6: pl.A = Flx (bd qua ma sét va trong 1— ong cua pittdong)
Flx = C.x0
Khi pl ting = F = pl *.A > FIx = pittong di lén v6i dich chuyén x.
=>pl *xA=C.()x+x0

Nghia 1a: pl 1 = pittong di lén mot doan x = déu ra clra 2 nhiéu = pl | dé€ 6n
dinh.

Vi tiét dién A khong thay déi, nén ap sudt cin diéu chinh pl chi phu thuoc vao
FIx cua 10 xo. Loai van nay c6 do giam chan cao hon loai van bi, nén n6 lam viéc
ém hon. Nh— oc diém ctia n6 1a trong tr— ong hop 1- u 1- ong 16n vdi 4p suat cao, 10
xo phai c6 kich th— éc 16n, do d6 1am tang kich th— ¢ chung ctua van
Két lugn:

- Van an toan c6 tdc dung bao v€ hé théng khéi bi qua tai. Trong thuc té

nguoi ta cho van lam vi¢e nhu 1 van tran bang cach di€u chinh Uimg luc 10 xo dé bi

60



ludn mé tirc 1a ludn c6 chat 1ong thoat ra cira b. Nhu vdy nhd hoat dong cua van,
ap suat trong hé thong ludn duogc gitt & gia tri khong doi.

- Ap suét cira vao c6 tac dung diéu chinh van.

-- Vi loai van vi sai va van tac dung tiy dong thi van bi dong vai trd co cdu phu
gay tac dung 1én piston
4.3.3. Van dp sudt

Nhu di biét, cong sudt thuy luc P = p.Q c6 thé thay doi dugce nhd thay doi
lwu lugng Q hodc thay doi ap suat p. Pé diéu khién luu lugng co thé dung van
phan phdi, dé diéu khién ap sudt c6 thé dung van ap suat. Trong thuc t& co rat
nhiéu loai van ap suét ¢ chirc ning khac nhau: van gii han ap suét, van giam ap,
van can ...

Van gidi han ap suat thuong dung 1am van an toan, giir cho 4p suat hoat
dong cua thiét bi thay luc dugc giéi han boi mot gia tri diéu chinh duge cho trude,
dé ngan ngira hong hoc tai cac phan tir cua thiét bi nhu dudng 6ng, 6ng mém, cac
dau ndi v.v. Piéu kién sau ddy can duoc thoa man: pi<pimax.Van gi6i han ap suat
c6 thé 1a van diéu khién truc tiép hodc van diéu khién trude.

Trén hinh 4.17 gi6i thiéu hai van ap suat diéu khién truc tiép. Van trén hinh
2.37 a ¢6 phan tir dong kin 1a con truot. Khi ap suat hé théng p1 tac dong 1én con
trugt mot lyc ngugce chiéu va 16n hon lyc 10 xo thi pittong con trugt dich chuyén
1én trén va luu thong dong dau tir p1 dén p,. Van dé tya con ciing hoat dong twong
tu nhu vay (hinh 4.17 b). Khi thang strc cing 10 xo 1, 4p suat p; tac dong qua 15
khoan 2 va rinh 3 dén dién tich diéu khién cta chét giam chan 4 nang dé con tua 5.

Dau thay luc s& chay qua 16 khoan 2 vé ctra Ps.
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Hinh 4.19. Van gi6i han ap suat diéu khién truc tiép:
a) Van gioi han dang con truot; b) Dang dé twa cén; 1—Lo xo; 2—Lé khoan;

3—Rdanh diéu khién; 4—Giam chdan; 5—Pé tua con
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Van giam ap duoc sir dung khi can cung cap chat 16ng tir ngudn (bom) cho
mot 86 co cdu chip hanh c6 nhimg yéu cau khac nhau vé ap suét. Trong trudng
hop nay nguoi ta phai chon bom lam viéc voi ap sudt 1on nhat va dung van giam ap
dit trude co cau chap hanh dé giam 4p suat dén mot gia tri can thiét. Nguyén ly
hoat dong va ciu tao clia van giam ap nhu sau:

- Van giam ap diéu khién truc tiép: Nguyén tic lam viéc ctia van giam ap dya trén
su can béng tac dung cua cac luc nguoc chiéu nhau trén nat van: lyc tao thanh boi
két cdu van-10 so va ap suét chit 10ng tai cira ra A.

4} b

A

Hinh 4.20. Van giam ap diéu khién truc tiép
- Van giam ap diéu khién gian tiép:

Dong thuy luc s& chay tir B qua A qua rdnh 7, khi 4p suat dugc diéu chinh
giam theo yéu cau, khi d6 niit con 1 s& dong lai. Khi ap suat & clra A ting 1én tao
chénh 1éch ap & voi phun 4 nat con 1 s& mo ra, con trugt 5 s& dich chuyén di 1én
nhu vy khe hd 7 nho lai, ap suit & cira A s& giam xudng va gitt muac 6n dinh.

Ap suat ¢ ctra A c6 gia tri: pa=ps-Ap

1
]
fd

i m

1.N1t con 2.L.0 so cia van phu trg
3. L0 so van chinh, 4. Voi phun

5. Con truot van chinh

6. ctra ndi phia giam ap
7. khe hé giam ap
8. cua xa

Hinh 4.21. Van giam ap diéu khién gian tiép
Trong d6 Ap — ton that ap suat tir B sang A
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So v6i van gidm ap di€u khién truc tiép van giam ap dic€u khién gian tiép co

kich thuéc nhéd gon hon.
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4.4. Ky hiéu ciia cac phan tir thity lue:

Tén goi Ky hiéu quy udc Tén goi Ky hi€u quy
udc

Binh dudi ap luc khi Miéng rét, phéu ong ndi (] I

quyén nap

Co ap lyc cao hon
ap luc khi quyén
Thap hon ap luc khi
quyén (chan khong)

Thung tich trit khi
nén

Binh tich ning kiéu
nén khi

Binh tich nang kiéu
10 so

Khi nén thuy luc

B0 loc chat long
hodc khong khi

B0 lam mat chat

long hoac khong khi

b6 @@ oo ][

Hé théng dng dan :hit,

ap luc xa
biéu khién

Ti€u nudce

Cho noi ctia 6ng dan

Puong dng ngang qua

Dan chit 1ong c6 ap luc

Xa chat 1ong khoi hé
théng thay luc

Xa khong khi khoi hé
thong thity luc

t-)
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Tén goi Ky hiéu quy udc Tén goi Ky hiéu quy
udc
Van tiét luu (luc can " P
cuc bo trén duong) P -c6 su diéu chinh gian ,_ =
tiép L T _!
Néi khép dng dan =
mot duong —e—— - ¢6 duong dan phu thudc p,
ap luc duong thuy luc
N&i khép 6ng dan —~ riéng biét
ba duong
g
Khop thao nhanh Van ép luc( van gitr do )
khong c¢6 van mdt chénh Iéch ap luc (pi1-p2)
chiéu 6n dinh) %
Van giam ap (gilr cho ap
Khép thao nhanh cé suat & cira ra p, khong

van mot chiéu
Co cau di€u chinh

thuong dong

Co cau di€u chinh
thuong mé van an
toan(van han cheé ap

luc 16n nhat)

Van an toan (gio1
han ap suat cuc dai)
- C6 su diéu chinh
riéng tac dung truc

tiép

i
-OH0-
I

)

phu thudc vao ap suat
dau vao p1)
khi ap luc di ra p2 phu

thudc:
- vao luc 10 so
- vao ap luc diéu khién ps

Bo diéu chinh dong chay
Van tiét lvu
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Tén goi Ky hiéu quy udc Tén goi Ky hiéu quy
udc
Van tiét luu ¢ van S — Bom thuy luc diéu chinh
ap luc didu khién tu | :’{ l o chiéuqdc‘)ng chay @’
dong - I | khong doi
_____ Bom thuy luc diéu chinh
- .r— :Tl: )( —I dugc co chiéu dong chay
C6 van an toan | = ' | doi chiéu
i ey
= M0 to thuy luc khong
Van mdt chiéu __O__ diéu chinh duoc ¢6 chiéu @
dong chay khong doi
Mo to thuy luc khong
Bom thiy luc khong diéu chinh dugc c6 chiéu
diéu chinh duoc co dong chay doi chiéu
chiéu dong chay @
khong d6i M6 to thuy luc diéu @
chinh c6 chiéu dong chay
Bom thuay luc khong @ khong d6i
diéu chinh duoc co MBS to thuy luc diéu
chiéu dong chay do6i chinh dugc ¢ chiéu dong
chiéu chay doi chiéu
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CHUONG V
TRUYEN PONG THUY LUC THE TiCH
5.1. Khai quéat chung

Khac voi truyén dong thuy dong, truyén dong thé tich dya vao tinh khong
nén (khé nén) ciia dong chat 1ong (dau cao 4p) dé truyén ap ning, do d6 co thé
truyén duoc xa ma it ton that ning luong.

Truyén dong thé tich c¢6 3 yéu té: 1- Bom cung cip dau ap suét 1on; 2-Dong
co thuy luc kiéu thé tich; 3-Bo phan bién d6i va diéu chinh (thiét bj diéu khién,
duong dng, cac thiét bi phy)

Trong d6 1 va 2 1a co cau bién ddi ning luong.

Dua vao dang chuyén dong cua dong co thuy luc (bd phin chip hanh), ta c6
thé ¢o truyén dong thuy luc thé tich co chuyén dong tinh tién, chuyén dong quay
hodc chuyén dong tuy dong, d6 1a nhitng chuyén dong trong cic may cong cu, hé
thong 14i may bay, hé théng phanh hay nang ben 6 t6, hé thong tu dong...

Uu diém :

- Trong luong trén 1 don vi cong suat nho.

- Hiéu suét cao.

- Pao chiéu don gian, diéu chinh vo cap van tdc bd phan chap hanh.
- Chuyén dong ém.

- D0 nhay va do chinh x4c cao, diéu khién nhe nhang.

- Tao luc tac dung 16n khi can thiét.

Nhwoe diém :

- Do 4p suat lam vi¢c cao nén kho lam kin cac bd phan lam viéc, cac chi tiét
cO do chinh xac cao nén gid thanh dat .
- Y¢éu cau cao ve chat Iong lam vigc.

- Van tdc truyén xung thuy lyc kha nho: a =100 r% nén gy su tré dang ké

trong duong 6ng dai .

Nguyén ly hoat dong - Cdc théng sé lam vigc co bin ciia truyén déng thuy luc
thé tich:

Xét so dd don gian:
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Hinh 5.1. So d6 thuy luc truyén dong thé tich don gian

Chét 16ng tir bom 1 vao dong co thuy luc (4) véi ap suat p, luu lugng Q. Khi

b6 qua ton that trén duong dng dan thi luc do chét 16ng tac dung 1én piston:
F=p.S
S: dién tich bé mat 1am viéc cua piston

Luc F s& thang luc can Fe, 12 luc cla tai trong (phu tai) tac dung 1én can
piston. Nhu vay ap suét chit 1ong do Bom tao nén phy thudc chu yéu vao phu tai,
do d6 phai chon B sao cho dam bao ap suét 1am viéc 16n nhat va cong sudt can

e F M
thlet . pmax — _canmax __ canmax
s, K,

Khi F_, hoic M, thay doi, ta giam kich thuéc dong co thuy lyc bang cach
tang 4p suét lam viéc.

Luu luong:
Boquarorithi Qg = Qpc

Qbc = V.Spvoi V: Van toc piston
= V= %
SP

Néu co cau chap hanh c6 chddong quay:

o= % v6i Kq:  hé s6 luu luong riéng
q
Congsudt: N=Fv=M.o=N= p.SP.ng p.Q
P
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Vay N co thé tinh theo yéu cau cua tai trong (F,v) hodc thong s6 lam viéc ctia bom,
dong co (p,Q).

5.2. Truyén dong thuy luc thé tich mach hé

5.2.1. Truyén déng thuy liec thé tich ¢6 chuyén déng tinh tién :

W

s - - _—| ¥ | o
-]

. N O Hinh 5.3. So d6 ho ¢6 chuyén
Hinh 5.2. So d6 ho ¢6 chuyén dong tinh tién A
dong quay
Hé thong bao gom :
- Co cdu bién di nang lrong: bom piston 1 va xilanh luc 6.
- Co cdu trung gian: van 1 chiéu 2, 3 va co ciu phan phéi 5.

Nouven ly lam viéc:

- Piston 1 di 1én, cht 1ong tir bé 4 qua van 3 di vao xi lanh 6.

- Piston 1 di xuéng, van 3 dong, van 2 md, chat long qua van 2 vao co cau
phan phdi 5 rdi vao khoang trén cta xilanh luc 6, 1am piston bi day xuéng dudi.

Pé dao chiéu lam viéc cua piston trong xi lanh luc ta xoay van phan phdi
90°, khi d6 chat 1ong c6 ap sudt cao tir xilanh ctia bom s& vao khoang dudi cia xi
lanh lyc day piston di 1én.

Van toc co cau chap hanh:

Luu luong chét 1ong do bom chuyén di:  Qg=Ve.Fs

Luu luong chét 1ong nap vao dong co: Qpc=Vpc.Fpc
Khi khéng ¢O 10 1i thi: QB:QDC = Ve.Fg=Vpc.Fpc
— Vpe = % — &
I:DC I:DC
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Ap suat lam viéc:

Néu khong c6 ton thit cot ap thi ap suit do bom tao ra bang ap suit trong budng

lam viéc cua xilanh luc:

- Ap suét do bom tao ra 1a: p=-2

vol  Pg: luc dat 1€n piston ciia bom (do bom tao ra)
- Luc do chét long c6 ap suét p tac dung 1én piston cta xilanh luc :
Poc = p.Fpc = Pui trong

= 1tng lire Ppc Cdn bang véi luc can ciia tdi trong P trong:

Cong suat cua bom

Trudng hop bom piston va xilanh lyc, bo qua ton that:
Ne =p.Qs
Cong suit cua dong co:
Nbc = Ppc.Vec = p-Foc.Voc=p.Qbc
Do Qs = Qpc = Ns = Npc
Truong hop bom roto va xilanh luc, bé qua ton that:

Luu luong bom : QB =0g.Ns

Vin tdc co cau chap hanh: Vpe = 9N _ Qoc
FDC I:DC

Cong suét: Ng = pQB = p.gs.Ne

5.2.2. Truyén déng thuy lyc thé tich c¢6 chuyén dong quay ciia co cdu chdp hanh:
Dung dong co thuy luc kiéu roto hodc piston roto.Van an toan 2 ¢4 nhiém vu

dé hé thong khong bi qua tai, khi ap suat trén duong 6ng ra ctia bom vuot qué gia

tri cho phép thi van 2 ma thao bét chat 1ong vé bé.

Trong truong hop dung dong co kiéu roto ta c6:

Luu luong ti€u thu ctia dong co: Qpc = gpc.Npe
Vian tdc quay cua dong co : Npe = Qec _Nale
qDC qDC
Néu Npc 1a cong suat ctiia dong co thi moment quay dong co cung cap sé la:
M — NDC — NDC

DC
Wpc 27 Npe

N . .n .
Ma NDc:p'QDc:p'ch'nDc:MDCZ quDC e — P o
7T Npe 2r

Nhan xét:
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Van toc co cAu chz‘ip hanh: phuy thudc vao luu luong di vao dong co (do bom
cung cip) va luu luong riéng cua dong co.

Do ¢6 ro ri nén Qg > Qpc hay Qpc = Qs-AQ = Qg—Kk.p

AQ = k.p 1a luu lugng 10 ri, phu thudc vao ap suét lam viéc.

Nhu vy van tdc dong co thuy luc (o cau chip hanh) con phu thudc vao ap
sudt 1am viéc, &p suat cang 16n thi luu lwong rd ri cang tang va van tdc co ciu chap
hanh cang giam.

Luwe va moment: Lyc va moment do dong co tao nén phu thudc Va0 4p suét
lam viéc p do bom cung cép va céc thdng sb hinh hoc Foc, Qpc... Néu cac thong sb
hinh hoc khéng d6i thi khi p = const, moment va luc s& khéng doi.

C6 thé diéu chinh lic va moment bang cach thay doi cdc théng so hinh hoc
hodc thay déi dp sudt chat Iong lam viéc nho nhitng phan tir thuy lwc ddt trong hé
théng.

5.3. Truyén dong thuy luc thé tich mach kin.

Hinh 5.4. So d6 kin Hinh 5.5.. So d6 visai

Trong so d6 mach kin chat 1ong ra khéi dong co khong vé lai thung chira ma
dugc chuyén vé dng hut cia bom.

Nguyén 1y 1am viéc nhu sau: Chit 10ng tir bom 1 qua co ciu phan phdi 2 vao
xilanh luc 3. Sau khi 1am viéc xong chit 16ng qua co cdu phan phdi vé lai khoang
hut ctia bom. Trong hé théng con ¢ binh bu 4 (hodc bom phu 4) dé bo sung chat
long mat mat trong qua trinh 1am viéc do ro ri. Nhiém vu ciia binh phu 4 13 bo sung
chat 16ng va dam bao 4p suat lam viéc cao nhd nang cao ap suat trong khoang hit

ctia bom 1, do d6 hé thdng kin c6 thé cung cap cong suét 16n.
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Nhuwoc diém ciia hé thong kin:
- Nhiét d6 chat 16ng lam viéc cao vi chit 1ong tuan hoan khong kip ngudi
- So dd phtc tap vi budc phai c6 bom phu hoic binh chira phy
* So' d0 vi sai

Dung voi xilanh lyc ¢6 can 1 phia, luu lugng chat 1ong vao va ra dong co
thuy luc 1a khac nhau. Bom 1 ddy chét long vao khoang phai cua xi lanh luc 3
thong qua co cdu phan phdi 2 1am piston di chuyén qua trai. Chit 16ng tir khoang
trai dugc day vé 6ng hit ciia bom 1.

Khi piston di qua trai, luu lugng chét 1ong di ra 1on hon luu luong chat 1ong
di vao xilanh (do bom cung cip). Khi piston di qua phai, luu luong chét long di ra
nho hon luu lugng chat 16ng di vao xilanh. Thung chta phu 4 s& lam nhiém vy bd
sung chat 1ong hodc thao bt chat 1ong ra khoi dng hut.
Khi thiing phu b6 sung chdt Iéng thi van 5 md, van 6 déng.
Khi dwa bot chat Iong vé thiing phu qua van 6 thi van 5 déng.
Két luan: So dd vi sai bd sung dugc lugng chat 16ng 10 ri va diéu hoa luu luong
ctia hé thong.
5.4. Cac phuong phap diéu chinh toc d ciia co cau chap hanh

Piéu chinh van téc chuyén dong quay va chuyén dong thang ciia co cau chap
hanh trong hé théng thuy luc bang cach thay doi luu luong dau chay qua no véi hai
phuong phap sau

- Thay d6i stc can trén duong dan dau bang van tiét luu — phuong phap diéu
chinh bang tiét luu.

- Thay d6i ché do 1am viéc ctia bom dau, tirc 1a diéu chinh lwu luong cta bom
cung cap cho hé thong thuy luc. Phuong phap nay goi 1a phuong phap diéu chinh
bing thé tich.

Lua chon phuong phap diéu chinh van téc phu thudc vao nhiéu yéu to nhu
cOng suat truyén dong, ap suat can thiét, dac diém thay doi tai trong, kiéu va dac
tinh ctia bom dau. ..

pé giam nhiét d§ cua dau déng thot tang hiéu suét cua hé théng nguoi ta dung
phuong phéap diéu chinh van téc bang thé tich. Loai diéu chinh nay duoc thuc hién
bang cach chi dwa vao hé thong luu lugng dau can thiét dé dam bao mot van tdc
nhat dinh. Do d6 néu nhu khong tinh dén ton that thé tich va co khi thi toan bo
nang luong do bom dau tao nén déu bién thanh cong co ich.

5.4.1. Phwong phdp thé tich.
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Pé giam nhiét do dau dong thoi tang hiéu sut ctua hé thong thity luc nguoi
ta ding phuong phap 6n dinh van tdc bang thé tich. Loai diéu chinh nay dugc thuc
hién bﬁng cach chi dua vao hé théng thuy luc luu lugng dau can thiét dam bao mot
van toc nhéat dinh. Luu lugng dau c6 thé thay dbi voi viéc dung bom dau pittong
hodc canh gat diéu chinh luu luong.

Pic diém cua hé théng diéu chinh van toc bﬁng thé tich 1a khi tai trong
khong ddi cong sudt cua co cAu chip hanh ty 18 véi luu luong cia bo. Vi thé loai
diéu chinh nay dugc dung rong rii trong cac may can thiét mot cong sudt 16n khi
khéi dong, tic 1a can thiét lyc kéo lon hodc mdmen xodn 16m. Ngoai ra nd cling
dugc dung rong rdi trong nhimg hé théng thuc hién chuyén dong thing hoic
chuyén dong quay khi van toc giam, cong suét can thiét ciing giam.

Tom lai uvu diém cta phuong phap diéu chinh bang thé tich 1a dam bao hiéu
suat truyén dong cao, dau it bj lam néng nhung phai ding bom dau diéu chinh luu

luong c6 két cau phirc tap ché tao dit.

Ny
r
Qf —
A
thQII

Hinh 5.6. So d6 thuy luc diéu chinh bang thé tich
Tacd Q =Q, =q,n[l/ph] (Q, =V.A)
Mudn thay d6i Q,=Q; ta thay d6i qp dan t&i thay doi v
Trong phuong phap nay toan bo luu lugng déu cung cap cho xilanh khong cé

dau thtra nén hiéu suat cua h¢ thong thuy luc cao.
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5.4.2. Phwong phap tiét luu
Taco
Q=puAcyAp

Khi Ay thay doi= thay doi Ap = thay d6i Q = v thay doi.

O loai diéu chinh nay bom dau c6 luu lugng khong ddi va véi viéc thay doi
tiét dién chay cua tiét luu lam thay d6i hiéu &p cua dau do do 1am thay dbi luu
lwgng dan dén co cau chap hanh dé dam bao mét van toc nhat dinh. Luu luong dau
thira khong thuc hién cong cd ich ndo ca va no dugc dua vé bé dau.

Tay thudc vao vi tri 1ap van tiét luu trong hé thdng ta cé hai loai diéu chinh bang
tiét luu nhu sau:

- biéu chinh bang tiét luu ¢ dudng vao

- biéu chinh bang tiét luu & duong ra.
5.4.2.1. Piéu chinh béng tiét liu ¢ dwong vio

Trén hinh 2.67 1 so d6 diéu chinh véan téc bang tiét luu & dudng vao. Van tiét
lwu 4 dit & duong vao cua xilanh 1. Pudng ra cia xilanh duoc dan vé bé dau qua
van can 5. Nho van tiét luu 4 ta ¢ thé diéu chinh hiéu 4p gitta hai dau van tiét luu
tic 1a diéu chinh dugc luu luong chay qua van tiét luu vao xilanh do d6 lam thay
d6i van toc pittong. Lugng dau thira Qr chay qua van tran 2 vé bé dau.

Van can 5 ding dé tao nén mot ap suat nhat dinh (3-8bar) trong budng bén phai
cta xilanh 1 dam bao cho pittong chuyén dong ém, ngoai ra van can 5 con lam
giam chuyén dong giat cta co ciu chap hanh khi thay doi tai dot ngot.

Trong d6 po 13 4p suit do bom dau tao nén duogc diéu chinh bang van tran 2.
Phuong trinh luu lugng:
Néu bo qua ro ri dau Q1 qua van tiét luu ciing 1a Q; qua xilanh
Q = Av=uAc\Ap
Hiéu ap giita hai dau van tiét luu:
AP =P, — P,

Khi thay d6i Ax lam cho Apthay d6i = Q thay ddi=> v thay d6i
Néu nhu tai trong tac dung lén pittong 1a Fi va lyc ma sat giita pittdng va xilanh 1a
Fmns thi phurong trinh can bang luc cua pittong 1a:

A

F-F
plAi_pzAz_Fms—FL=0:> p1= pzz_i_ LAl ms
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Ta thay khi F thay d6i lam cho p; thay d6i Apthay doi = Q, thay d6i lam cho
v1 khong 6n dinh
5.4.2.2. Diéu chinh tiét luu dwong ra

1. A, ¥
A A \ Al\\ ?
o L I
L_|F, —
P p T %rl)—&— _4—(%
| 9% ;
Al |B T T
X AL X
QPR(T QP T
/&PX 4 3 W le
3 =il o o
: 2
2<_QT %(} ] TQ(}
2 . A A
:- M\ TQn 1- X
sl o 3 L H¥| 4
Ll Ll L p;~0
Hinh 5.7. Diéu chinh tiét luu Hinh 5.8. Diéu chinh tiét luu
¢ duong vao ¢ duong ra

Hinh 5.8. 1a so d6 diéu chinh van tdc bang tiét luu & duong ra. Van tiét luu
dam nhiém ludn chirc ning ctia van can 13 tao nén mot ap sudt nhat dinh & dudng
ra cua xilanh. Trong trudng hop ndy, ap suit & budng trai xilanh bang ap suét cia
bom tirc 1a p1=po

Q =V.A = uAc\p,
Vi ctra van ctia tiét luu ndi 1ién v6i bé dau nén hiéu ap cua tiét luu:
Ap=p,—P;=D,
Khi Ay thay doi = p; thay d6i= Q. thay di= v thay d6i
Tuong tu ta ciing ¢6 phuong trinh can bang tinh la:

pOAl_pZAZ_FL_FmSZO

F +F
=Ap=p,= po%——LAZ .

Ta ciing thay khi F\ thay d6i 1am cho p; thay d6i = Q, thay d6i=> v khong 6n dinh
Nhan xé&t
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Ca hai diéu chinh bang tiét luu c6 wu diém 1 két cdu don gian, nhugc diém la
khéng dam bao van téc co cau chip hanh & mot gia tri nhat dinh khi tai trong thay
doi.

Thudng ngudi ta dung diéu chinh bang tiét luu cho nhitng hé thong thuy luc
lam viéc véi tai trong thay ddi nho hodc trong cac hé théng khong yéu cau cao vé
6n dinh van tdc.

Nhuoc diém khac cta hé thong diéu chinh bang tiét luu 1a mot phan dau thira
qua van tran bién thanh nhiét, nhiét luong éy lam giam d§ nhdt cua dau co kha
nang 1am ting luong dau rd anh huong dén su 6n dinh cua co cau chap hanh din
dén hiéu suit giam.
5.5.Truyén dong thé tich cé theo di
- C6 lién hé nguoc dé kiém tra cac théng sé lam viéc.

Nguén tic _ | B0 phan | B0 phan _| Dong co | B0 phan
dong nhin ra 1énh so sanh thuy luc chip hanh
X
Lién hé
nguoc

Hinh 5.9. So d6 truyén dong thé tich c6 theo di
5.6. Mot s0 phwong 4n b tri truyén dong thé tich trén xe tu hanh
C6 thé sir dung cac phuong an truyén luc thé tich sau trong hé thong truyén luc
Oto:
5.6.1. Thé tich lam viéc ciia bom va déng co bang nhau va khéng doi
gs=(p=const

Trong trudng hop ndy ung dung truyén luc thuy luc thé tich thay thé lién két
co khi giita hai cum phuong an nay c6 thé goi truc thity luc. Trong thuc té nganh
ché tao 6t truc thity lyc duoc st dung dbi véi cac truong hop kho khan khi s
dung bang truyén luc co khi théng thuong. Vi du: truc thity luc duge st dung trong
dan dong cau chi dong romooc mot cau trong doan 6té ZIL 137. Trong trudng hop
nay viéc truyén momen xoan tir dau kéo dén romooc thong qua co ciu ndi nhd
truyén luc cacdang kha phuc tap. Viéc ung dung trong trudng hop nay yéu cau lap
trén dau kéo bom thily lyc, bom nay nhan niang luong tir hop phan phdi cia dau

kéo, con trén ro mooc lép dong co thuy luc, truc cua dong co thuy luc lién két voi
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truc truyén lyc clia ro mooc. Lién két gitta bom va dong co thiy luc thong qua hai

ong mém lam cho két cau truyén luyc don gidn di rat nhiéu.

Hinh 5.10 - Hé thng truyén lyc thity luc thé tich doan 6t6 ZIL-137

1 — macasHbli 0aK; 2 — KopoOKa 0T0OpPa MOUMIHOCTH; 3 — AKCHAJIBHO-NIOP LIIHEBOid,
Hepery/upyeMblii Hacoc; 4 — HLIAHTH; 5 — AKCHAJBHO-NIOPLIHEBOIl, HeperyJHpyeMblii
THAPOMOTOP; 6 — peIyKTOP IMAPOMOTOPA; 7 — KApAaHHBIH Ba/l; 8§ — BeayuiHe MOCThI
noaynpuuena; 9 — kapaannas nepeaayda; 10 — pazgarounas Kkopodka

1- thiing ddu; 2- hép trich cong sudt; 3 — bom pitténg hwdng truc khéng diéu
chinh; 4- dwong ong; 5- ddng co thity lyc kiéu pitténg hwdng truc; 6- giam toc thity
liee; 7-truc cacdang; 8- cau chii ddng ciia romooc; 9- truyén lyc cacdang; 10-hép
phan phoi.

5.6.2.. Thé tich la viéc ciia bom va dong co thiiy luc cé dinh nhung khdc nhau.

Phuong an nay c6 thé goi la phuong an giam toc thuy luc né ciing dugc st
dung dan dong ban mooc va doan 6to.

5.6.3. Thé tich lam viéc ciia bom, dong co thiiy luc, hodc cd dong co va bom thay
doi.

Trong trudng hop nay truyén luc thuy luc thé tich co thé thuc hién chirc
nang truyén luc vo cap. Sau ddy ta xem xét mot vai trudng hop két hop giita
chung:

a) T hé tich lam viée cia dong co thuy lyc 6 dinh, thé tich lam viéc cia bom cé thé
diéu chinh:

Khi & ché d6 lam viéc 6n dinh ctia bom thuy luc (dong co 6t lam viéc & ché
d6 6n dinh ) moémen va tan s6 quay cia truc dong co thuy luyc duge xac dinh nhu
sau.

My = MBq_D;a)D :qu_B
B Oo

Tir biéu thirc trén ta thay khi tin sé quay cua truc dong co thiy luc bang 0

khi tan sd quay ctia dong co va thé tich 1am viéc ctia bom bang khong viéc ting tir

tur thé tich 1am viéc cia bom s€ lam tang dan van téc dong co thuy luc nhu vay co
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thé thuc hién viéc khoi dong ém diu 6t6 tai chd, truyén luc thity lyc thé tich c6 thé
dam nhiém chirc ning cua ly hop. RS rang khi thé tich lam viéc ctia bom bang 0 ap
suit trong duong dng dan can phai rat 16n, vé nguyén 1y 1a khong thé xay ra. Xem
xét mot hé thong thuy luc bat ky tai ap suat cuc dai pmax dugc xac dinh boi dic tinh
cua 6ng dan, su kin khit ciia mdi nbi ... gia tri cuc dai cua ap suat bi gi61 han béi
van &p suit (van an toan) trong dudng dng cao ap. Twong Gng voi mot gia tri nhod
nhét cta thé tich 1am viéc ciia bom cho trudc mot gia tri ap suét cuc dai. Trong
khoang thay d6i thé tich lam viéc ctia bom tir 0 dén gia tri nho nhit dién ra su chay
chat 10ng thong qua van han ché ap suat vé dudng hoi dau cua hé thdng thay luc.
momen xoan ctia dong co thuy luc trong khoang thay ddi tan sé quay cta truc dong
co gitt nguyén & gia tri cuc dai va khong thay doi.

:MB qD

quin

M

D max

Thé tich 1am viéc khi nglmg giam ap suét thong qua van giéi han ap suit
duoc goi la thé tich 1am viéc nho nhét cua bom, gia tri cua n6 dugc xac dinh béng
gia tri mdmen xoan truyén t&i va ap suat cho phép 16n nhat:

_ 2zMy

Bmin

max

Bang viéc tang thé tich lam viéc ciia bom, mémen xodn cua dong co thuy
lwc s& giam mot cach vo cip twong Gmg véi su ting tin sb quay cua truc dong co
thuy luc. Bo1 vi truc ciia dong co thuy luc duogc ndi véi truc dan dong banh xe nén
cho phép st dung truyén dong thay luc thé tich 1am truyén luc vo cdp. RS rang 1a
truyén luc thuy luc thé tich khong phai 13 tw dong diéu chinh, nd yéu cau hé thdng

tu dong tir bén ngoai dé dam bao thay doi ti s6 truyén can thiét.

My
Oy

My
T ppa6
quax
i | } } } } +— __ 4qu
0,2 0,4 0,6 0,8 €=
quax

Hinh 5.11 Quy luat thay d6i mémen dong co thay luc

ST

Trén hinh 2.73. trinh bay quy luat thay d6i mémen dong co thuy luc, ap suat
trong h¢ théng, tde do gbc truc dong co theo ham diéu chinh 1a ty $6 gilra thé tich

lam viéc tire tho1 véi1 thé tich 16n nhat cua bom.
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b. Thé tich lam viéc ciia bom ¢ dinh, thé tich lam viéc cia dong co thuy lyc giam
dan tir gid tri 16n nhdt dén gid tri nho nhat:

Bﬁng viéc gidm thé tich 1am viéc cua dong co thuy luc, mémen X0dn trén
truc dong co s& giam con tan sd quay cia truc sé ting dan co nghia 1a truyén dong
thuy luc thé tich lac nay dong vai tro ctia bd bién d6i mémen xoan vo cip. Cha y
rang trong trudng hop ndy dé truc dong co thuy luc ¢b dinh thi thé tich lam viéc
ctia dong co phai dat gia tri vo cung 16n, chinh vi vay trong hé thdng truyén luc can
lip dat mot bo phan lam viée khi dong co dét trong chay khong twong tu nhu ly
hop trong hé thong truyén luc co khi. Nhung can phai néi thém rang trong thuc té
khong gip két cau truyén luc thé tich nhu vay

My, ©Owm
Wy
Y2 My
]gx max My,
A pab Oy
A PR TR — - — Pras
Monp
quin quax
——t bt o= _IM
0 0,2 0,4 0,6 0,8 Iu
max

Hinh 5.12 Quy luat thay d6i momen dong co thay luc

Trén hinh 5.13. trinh bay quy luat thay d6i momen dong co thay luc, ap suit
cua hé théng, tbc d6 gbc cua truc dong co phu thudc vao ty $6 gifra thé tich lam
viéc tirc thoi voi thé tich 16n nhét cua dong co thay luc.

c. Piéu chinh thé tich lam viéc ciia cd bom va dong co thiiy lwc:

Theo phuong &n nay ban dau ta diéu chinh thé tich 1am viéc ctia bom tir gia
tr1 qbmin dén Qomax khi thé tich 1am viéc cua dong co thuy luc 1a cuc dai gmax, sau do
ta diéu chinh thé tich 1am viéc ctia dong co thuy luc t6i gid tri qamin khi thé tich 1am
viéc cta bom 13 qpmax. Phuong an diéu chinh nay dam bao khoi dong 6t6 tai chd
mot cach ém diu (pha diéu chinh dau tién 1 tir 0 dén qpmin). Viéc diéu chinh ndi
tiép thé tich 1am viéc cua ca bom va dong co thuy lyc lam phuc tap cho hé théng
diéu khién va c6 thé duogc str dung trong cac truong hop khi ma khoang diéu chinh
thé tich 1am viéc cua bom khong du dé dam bao yéu cau diéu chinh cta hé théng

truyén luc.
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Meonp N -
—— 1T — > T e — — — Oy
'/v/ \
-~
= M,

= €Ol
e - quin quax \ i
4. 4 1 } i 1 1 [l
} } } t { } } } +
0 qH quax 0

Hinh 5.13 Quy luat thay d6i mémen dong co thiy luc

Trén hinh 5.13 trinh bay quy luat thay d6i momen dong co thiy luc, ap suat
trong h¢ théng, tbc do gbc truc dong co thuy luc phu thude vao thé tich 1am viéc
ctia bom, sau d6 1a diéu chinh thé tich 1am viéc cua dong co thuy luc.

5.6.4. Lwa chon cac thong so co ban khi sir dung truyén dong thily lwc thé tich
1am hé théng truyén luc vo cp trén 6to.
Truyén luc c6 diéu chinh bom va khong diéu chinh dong co thuy lyc:

Ta xét phuong an truc ctia bom ndi truc tiép véi truc ciia dong co dét trong,
gifra truc ctia dong co thay luc va truc cta cau chu dong c6 1ap bo giam tdc voi ti
s6 truyén ir. Néu cho rang khoang thay d6i ctia thé tich lam viéc dugc gidi han boi
ving gia tri hiéu suat cho phép thi ti s6 truyén nho nhat duoc lya chon tir diéu kién
tbc do chuyén dong 16n nhat. Pidu ndy c6 nghia 1a diéu chinh tdc do cua 6t6 khong
d6i bang cach thay doi luong nhién liéu cap cho dong co. Nhu vdy vé nguyén ly
viéc diéu chinh v6 cap nay khong dam bao chi tiéu vé tinh kinh té nhién liéu cia
6td néu so sanh vai hé thong truyén lyc co khi ¢6 cap. Muc dich cua viée tu dong
diéu chinh vo cap trong truong hop nay chi 1a giam nhe strc lao dong cho ngudi 1ai.

Boi vi khi xem xét bat ky hé théng truyén luc thiy luc nao ta cling xét t6i
gia tri ap suét cuc dai (hé thdng truyén luc thuy luc hién dai thuong 1am viée ¢ ap
suat tir 35-40 Mpa), c6 nghia 1a gia tri thé tich 1am viéc nho nhat ctia bom khi ma
ngimg tiét luu chat 1ong qua van han ché ap suat. Gid tri thé tich 1am viéc nho nhat
dugc xac dinh khi dong co dot trong lam viéc & ving momen dat cuc dai:
27M

€
pmax

Khi 6t6 khic phuc luc can chuyén dong 16n nhét, hé théng phai [am viéc ma

Bmin —

khong o su 10 ri thong qua van han ché ap suat. Liic nay bom thiy luc c6 thé tich
lam viéc nho nhat(diéu nay dam bao ti sé truyén 16n nhit cta hé théng truyén luc).
Thé tich lam viéc can thiét cua dong co thuy luc xac dinh tir diéu kién khic phuc

luc can 16n nhat nhu sau:
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Gal//max rk qB min
M_ i

emax't

Up =

Trong do:

G- trong lugng cua 6t

Me- gia tri momen xodn cuc dai cla dong co dot trong

- ban kinh banh xe

... - hé s6 can 16n nhét ciia mit duong

Khi 6t6 chuyén dong véi van tdc 16n nhat bom phai c6 thé tich 1am viéc 16n
nhat (diéu ndy dam bao ti s truyén nho nhat ctia hé thong truyén lyc), dong co dot
trong ltic ndy can phai lam viéc & ché d6 cong suét 16n nhat véi tan sé goc @, khi
nay thé tich lam viéc 16n nhat cia bom xac dinh tir biéu thirc:

Oy = Vinaxhvedo
Ny

Néu nhu ¢ bom thuc té c6 thé tich 1am viéc 16n nhat 16n hon so vdi gi tri
tinh toan tir biéu thurc trén thi hé thong truyén luc c6 kha ning c6 ti sb truyén nhod
hon so v&i truong hop 6td chuyén dong voi van toc cuc dai, rd rang 1a nhu vay
cho phép nang cao tinh kinh té nhién liéu khi 6t6 chuyén dong véi van tdc nhd hon
van téc cuc dai

Néu nhu mo rong khu vuc diéu chinh bang cach diéu chinh thé tich 1am viéc
ctia bom va dong co thay luc thi viéc lwa chon thé tich nho nhat, 16n nhét cia bom
va thé tich 1am viéc 16n nhét cta dong co thuy luc duoc tién hanh theo nhu trinh
bay & phan c. Viéc giam thé tich 1am viéc ctia dong co thiy luc hop 1y 14 ngay sau
khi diéu chinh thé tich 1am viéc cia bom dén gia tri 16n nhat. Khi nay viéc giam
thé tich 1am viéc cua dong co thuy luc s& 1am giam ti s truyén cua hé thong truyén
lwc va cho phép dong co ddt trong 1am viée & ché do tiét kiém nhién liéu nhat khi
chuyén dong déu ¢ van toc nho hon vén téc cuc dai. Gidi han giam thé tich lam
viéc cua dong co thuy luc dugc lya chon tu diéu kién lam viéc cua tay s6 trong

ving hiéu suét cho phép.
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CHUONG VI
MAY CANH DAN VA TRUYEN PONG THUY PONG

6.1. Khai quat chung

Truyén dong thay luc thay dong 1a mot loai truyén dong ma trong d6 cac thiét
bi chi yéu tham gia trong hé truyén dong nay la cac may thay luc canh dén va
mot sb phan tir thuy luc phu tro khéc. Cac may thuy luc canh din thong thuong co
mat dé thuc hién nhiém vu truyén dong (truyén tdi, bién doi nang lwong), may thuy
luc canh din gém 2 loai 1a bom canh dan (thuong 1a bom Iy tdm) va dong co thity
lyc canh dan (tua bin thay lc). Ngoai ra, trong hé théng truyén dong thay luc canh
dan con c6 cac phan ti thuy luc phu khéc 1am nhiém vu diéu khién, diéu chinh,
bao Vé...

Trong thyc té, hé théng truyén dong thiy luc canh dan duogc goi tat la truyén
dong thay dong. Nhu vy, dé don gian trong cach goi va dinh nghia, chung ta c6
thé hiéu rang: Truyén déng thiy déng la mét té hop thiét bi gom cé hai may thuy
lwec canh dan, @6 la bom ly tdm va tuabin thiy luc.

- Bom Iy tam: Bién ddi co nang ctia banh cong tac thanh dong ning cua chét
long cong tac. Tic 13 cung cdp niang luong cho chat 1ong dé van chuyén chét long
di xa. Vi du: céac loai bom nudc, quat gio...

- Tuabin thity lrc: Nhan nang lugng tir dong chat 16ng bién thanh co nang lam
quay banh tuabin dé quay cic may khac. Vi du: tuabin khi trong ting ap dong co
diezel, tua bin nudc trong cac nha may thuy dién...
6.2.C4c phuwong trinh co ban ciia may canh din

Pé danh gia kha ning lam viéc cua truyén dong thuy dong ngudi ta danh gia
qua mot so thong sd co ban nhu sau:

- Cong sut lam viéc: Bao gdm cong suit trén truc dan dong (truc bom) va
cong suat trén truc bi dong (truc tuabin), ky hidu: N,;N,

- Mémen: Bao gdm momen trén truc dan dong (truc bom) va moomen trén

truc bi dong (truc tuabin), ky hiéu: M, ;M
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- Hi€u suat lam viéc cua truyén dong: La ti s6 gitta cong suat trén truc dan

A A Ay en . ea . 1A N
dong (truc bom) va cong suat trén truc bi dong (truc tuabin), ky hi¢u: n=—=.
tb

Ngoai ra, d6i v6i truyén dong thuy dong 1a bién mé thuy luc ngudi ta con
danh gia kha ning lam viéc cta bién mo qua cac thong sé nhu hé sb bién doi
monen K, ty sb truyén i va hé sb trugt S.

6.2.1. Phuong trinh mémen

Mot sb gia thiét khi thiét 14p phuong trinh momen:

- Chat 16ng nghién ctru 1a chat 1ong 1y tuong.

- Chat 16ng chuyén dong trong may bao gém nhiéu dong phéan té nhu nhau.

- Van tbc twong ddi cua chat 16ng trén canh dan tai mot diém nao d6 tring véi
phuong tiép tuyén ciia canh dan tai diém do.

Goi van toc tiép tuyén hay van toc chuyén dong twong ddi 1a U va van toc
chuyén dong theo bién dang 1a W thi van tdc tong hop 14 C.

C=U+W

Ban kinh vong trong ctia canh 1a R; con vong ngoai la R..

GOc a 1a goc hop béi van toc C va U.

Goc B 1a goc hop boi U va W.

L W
o §
e ol U

Hinh 6.1. So' dé tinh todn phwong trinh thuy déng.

Theo dinh 1y vé bién thién moémen dong luong, ta co thé phat biéu ddi véi

dong chat 16ng chuyén dong qua banh cong tac nhu sau:
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Bién thién mémen dong lwong ciia khoi chat long chuyén ddng qua banh cong
tac trong mét don vi thoi gian doi véi truc quay ciia bdnh cong tdc thi bang tong
mémen ngoai lic tic dung 1én khéi chat long dé véi truc, tire la bang mémen quay
cuia banh cong tac.

Xét mot dong phan té chat 1ong ¢ khdi luong dm véan tde C di qua canh dan
ctia canh cong tac (Hinh 3.1). Pong luong ctia dong phan tdc chit 1ong duoc xac

dinh theo cong thirc sau:

dk =Cdm (6.1)
Pau vao tai mat cat 1-1: dk, =C,dm, =C, pdQ
Dau ra tai mat cit 2-2: dk, =C,dm, =C, pdQ

Trong d6: m,p - khbi luong va khdi luong riéng cia chat long,
C - 1a van tdc tuyét doi.
Momen dong luong ciia mot phan to dbi véi truc quay cia banh cong tac
duoc xac dinh nhu sau:
Pau vao: dL, =1,dk, =1, C, pdQ =R, cosa, C, pdQ (6.2)
Pau ra: dL, =1,dk, =1,C, pdQ=R, cosa, C, pdQ (6.3)
Vay bién thién momen dong luong ctia mot phan tb trong mdt don vi thoi
gian dugc xac dinh theo cong thirc sau:
AL =dL, —dL, =pdQ(C,R, cosa, —C,R, cosa, ) (6.4)
Vi da gia thiét cac phan té chay qua banh cong tac nhu nhau, nén bién thién
momen dong luong cua toan bo khoi chat 16ng chuyén dong qua banh cong tac
bang tong cac bién thién mémen dong luong cla cac dong nguyén to:
YAL =2pdQ(C,R, cosa,, —C,R, cosa, )= pQ, Z(C,R, cosa, —C,R, cosa, ) (6.5)
Trong d6 Q 1a luu lugng chat 1ong chay qua banh cong tac (chinh bang luu
luong 1y thuyét cia bom).
Goi M la moémen do ngoai lyc tac dung 1én truc quay, nghia la:
M=ZXAL
Theo dinh 1y bién thién dong luong:
SM, =SM__. =M_+M_

ngoailuc —
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Momen ma sat nho ¢ thé bo qua
Vay phuong trinh moémen ciia may canh dan:
M, =pQ,(C,R,cosa, —C,R, cosa,) (6.6)
Dbi v6i banh tuabin:
M, =-M, =pQ,(C,R, cosa, —C,R, cosa,) (6.7)
Qua hai phuong trinh trén ta thdy rd rang co nang ciia may thuy luc canh dan
trao d6i voi chit 16ng lién quan mat thiét voi cac thong sb dong hoc cua dong chay
va kich thude, két ciu canh din cua banh cong tac.
6.2.2.. Phuong trinh cot dap
Ta biét rang cot ap H ctia mdy thuy luc 1a ning luong don vi ctia dong chat
long trao ddi véi may thuy luc, n6 chinh la cong cia mot don vi trong luong chat
long trao doi v6i may.
Xuat phat tir cong thirc:
N, =N, (6.8)
Cong suét thuy luc cia may lién hé voi cot ap theo cong thirc:
N, =p.Q=y.H.Q
Trong d6: Q - Luu luong 1y thuyét
H - Cot 4p ciia may ung voi truong hop dong chay qua may theo
gia thiét da néu (khong c6 ton that, banh cong tac c6 sb canh din nhiéu vo cing)

Cong suat trén tryc va mdmen quay M quan hé theo cong thirc sau:

Ntr = M(D
Bo qua cac ton thét ta co: M. = 7.Qu.Hit (6.9)
Thay gi4 tri mdémen twong ing mdi loai & phan mdomen vao cong thirc (3.9) ta
duoc:
oMo _ pPQuw(C,R, cosa, —C,R, cosa, ) (3.10)
7Q 7Q
Véi y=pg
Suy ra: H - o(C,R, cosa., —C,R, cosa,)

g
Mat khac: U=R.o; C.cosa=C,
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Thay vao cong thuce trén ta dugc phuong trinh:
_U,.C,-U,.C,

! 6.11
. (6.11)

Pay 1a phuong trinh co ban cia may thuy luc canh dan do Ole 1ap ra dau tién

H

vao nam 1775, nén goi la phuong trinh Ole.
* Y nghia ciia phwong trinh co béin

Tir phuong trinh co ban, ta thdy rd quan hé giita cot ap ctia dong chét long véi
cac thong sb dong hoc va hinh hoc ctia banh cong tic canh dan.
Cot ap Hy, trong phuong trinh co ban theo gia thiét canh dan cua banh cong tac
nhiéu vo ciing, mong vo cung va chét 1ong 1am viéc khong nhdt. Nhung trong thuc
té thi moi canh dan déu c6 chiéu day, sd luong c6 han, va chét 16ng 1am viéc nao
cling c6 do nhot nhét dinh. Cac diéu kién thuc té nay gay ra su phan bd van toc
khong déu trén cic mit cat udt ciia dong chay va tao nén cac loai tén that ning
luong trong qua trinh lam viéc. Do d6 c¢ot ap thuc té H cia may thuy luc canh dan
c6 tri s6 nho hon cot ap 1y thuyét Hy. Su khac nhau gitta cot 4p 1y thuyét va thyc té
phu thudc vao timg loai may va két cau cy thé ciia banh cong tac.

Pé hinh dung cu thé hon mdi quan hé cua cac thanh phan van tdc dong chay

v6i cdc thanh phan ¢t ap, ta co6 the viét phuong trinh co ban do1 véi cac may khac

nhau.
_ , C W
Theo tam giac van toc ta co:
W? = C?+ U~ 2UCcoso! -
Cu
< W?=C*+U’-2UC, < S
2 2 2
S uc, - SrUew

Thay cac cong thure trén vao phuong trinh co ban ta dugec:
Déi voi bom:
Ci-Ci Ui-U:  Wi-W,

29 29 29

H=

(3.12)

D061 v Tuabin:
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Ci-C: Ui-U:  Wi-W
29 2g 29

Trong chuong 1 ta di biét cot ap toan phan bao gém c6 cot ap tinh va cot ap

H=

(3.13)

dong nén:
Hit = Hiwong + Hittinn

Xét phuong trinh (3.12), ta thay:

2 2 .
- SO hang C22—9C1 chinh 1a phan dong nang don vi ctia dong chdy dugc tang

C,-C
29
- Phan con lai chinh 13 cot ap tinh. VAy cot ap tinh ctua dong chay qua banh

1én khi di qua banh cong tdc bom. Nén Hiieng =

cong tac bom dugc tao nén bdi sy chénh 1€ch ctia hai thanh phan van toc U va W &

161 ra va 161 vao ctia banh cong tac.

2 112 ) o
- U22 gUl ty 1€ v&i s0 vong quay va duong kinh cua banh cong tac biéu thi
thanh phﬁn cot &p tinh tuong doi dugc tao nén do luc ly tdm tac dung 1én dong
chay.
W22 _W 2

- 2—1 phu thudc vao d6 mé rong mang dan cia banh cong tac. Thuong
g

d6i v6i bom Wi>W,, dong chay twong d6i cham dan, nén mot phan dong ning
bién thanh 4p ning.

Xét twong tu doi v6i phuong trinh (3.13) dbi vé6i tuabin

2 2
Hitdong = G ;CZ goi la cdt ap dong l1a luong gidam dong nang don vi cua dong

chay khi qua banh cong tac tuabin.

Thanh phén con lai cling 1a cOt &p tinh, biéu thi luong gidm cot &p tinh do luc
ly tam huéng nguoc chiéu véi dong chay ddi voi banh cong tac tuabin hudng tam.
Con d6i v6i banh cong tac ly tim thi ngugc lai U;<U,, lugng ndy mang dau tri,
luc ly tim hudng cung chiéu véi dong chay co xu hudng 1am ting cot ap tinh.

Trong trudng hop banh cong tac hudng truc thi s hang nay bang 0.
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Thanh phan V% phu thudc vao do thu hep mang dan ciia banh cong tac
(thudng d6i v6i tuabin W,>W1), nd biéu thi lwong giam cot 4p tinh do dong chay
tuong dbi qua mang dan chuyén dong nhanh dan.

Khi cot 4p toan phan khong dbi thi ty 1& giita cot ap tinh va cot ap dong phu
thudc goc do b tri va két ciu canh dan. Trong thiét ké ché tao va s dung may
thuy lyc canh dan, can cdn clt vao cac yéu cau ky thuat cu thé dbi voi tung loai
may dé tao cot ap tinh va dong c6 ty 18 thich hop nham nang cao hiéu suit st dung
cua may.

6.3. Ly hgp thuy luc
6.3.1. So d6 cdu tao va nguyén 1y lam viéc
* Sor do cau tao:

' 2 1 53 1z 3

W/

Hinh 3.2. Két cau ly hop thuy lyc.

1-Bdnh bom; 2-Banh tuabin; 3-V6 Iy hop, 4-Truc bi dong; 5-Truc chu dong.

* Noguyén ly lam viéc:

Ly hop thuy luc dung dé dong ngit momen quay tir truc chi dong dén truc bi
dong ma khong lam thay ddi tri s6 momen d6. Chi khac 1a né dung mdi trudng
chat 16ng lam khau trung gian dé truyén co niang thyc hién viéc két ni “mém” cac
truc.

Khi déng co lam viéc banh bom quay va truyén co niang cho chét 1ong. Duéi
tac dung cua lyc ly tdm, chat 1ong chuyén dong doc theo canh dan tir tim ra ngoai
banh bom (1) véi van tdc ting dan. Sau d6 chat 1ong chuyén sang banh tuabin (2).
Khi qua cic mang dan thi truyén co ning cho banh d6, 1am cho né quay cung chiéu

v6i banh bom. Do d6, mémen quay duoc truyén tir truc dan (5) t6i truc bi dan (4).
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Néu goi momen trén banh bom 1a M; va trén banh tua bin 12 M, thi phuong trinh
can bang mémen cua ly hop thuy luc c6 dang:
Mi1+M; =0, hay M;= - M.

Chat 16ng sau khi ra khoi banh tuabin lai tr& vé banh bom va lap lai qua trinh
chuyén dong nim trén mot cach tuan hoan giita hai banh cong tac. Nhu vay, moi
phan ttr chat 16ng trong khdp ndi thuy luc thuc hién dong thoi hai chuyén dong:
vira quay vong tuan hoan theo phuong tir banh bom (1) dén banh tuabin (2), vira
quay quanh truc ctia khop ndi.

6.3.2. Cdc théng so co ban ciia ly hop thuy lic

Cong suat lam viéc trén truc banh bom:

N, = HeQ (6.14)

B

NeMep

Trong d6: Q - luu luong chat 1ong chay tir banh bom vao banh tuabin.

Hg - cOt &p do banh bom tao ra.

ng - hiéu suét cua banh bom.

np - hiéu suét cia banh phan ung(néu c6).

y - trong luong riéng cua chat long 1am viéc.
Cong sudt lam viéc trén truc banh tuabin:

N, =yH,Qn, (6.15)
Trong d6: nr - hiéu suét ctia banh tuabin
Ta thay tri s6 ctia Hg trong céng thirc (3.14) vao cong thire (3.15) ta dugc:
N; =ngnm, N,

Nhu vay ta c6 hiéu suat cta ly hop thuy luc la:

N
N=NgNMp = (6.16)
Ng

Phwong trinh mémen cua ly hop:

Trong trudng hop ton that thuy luc trong ly hop bang 0 thi mémen cua banh
bom chinh 1&2 mémen dong luong cua khéi luong chét long qua bom hay qua tua
bin.

Momen ddi v&i banh bom:
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1
MB ZEPQ(Czu DZ_ClUDl) (6-17)
Va mdmen cua banh tuabin 1a:
1
M, = EpQ(Clu D,-C,D,) (6.18)

Trong d6: p - ty khéi caa cong chat
Cu - tc d0 phan tir chit 10ng tai cira vao chiéu trén phuong tiép
tuyén (phirong u) voi dudng tron tai cira vao cta banh cong téc.
Cou - toc d6 phan tir chat long tai caa ra chiéu trén phuong tiép
tuyén (phirong u) voi dudng tron tai cira ra caa banh cong tac.
D; - Buong kinh banh cong tac cira vao.
D, - buong kinh banh cong tac ctra ra.
Q - Luu lwgng cong chat qua khép nbi.
O moi ché do lam viéc 6n dinh, phuong trinh cdn bang ning luong
trong khép ndi duoc biéu dién nhu sau:
N, =N, +N, (6.11)
Trong d6: N, =7H.Q
N; =vH.Q
Nw - COng suét ton that qua khp noi.
Q - Luu lugng cdng chat cta khép noi.

Hg - COt 4p ctia banh bom.
H+t - cot 4p cua banh tua bin.
Ty s6 truyén ciia ly hop thuy lic:

=1 1 (6.17)
M

Do c6 ton that trong hé thong nén ty sb truyén cua ly hop thuy luc phai nho
hon 1. Chinh vi vay ¢ ly hop thuy luc ngudi ta dua ra mot thong sd khac thé hién
su ton that nay do 1a hé s6 trugt.

He so truot:
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La hiéu so giita s vong quay cac banh bom va tuabin ctia khép ndi thuy luc
chia cho s6 vong quay ctia banh bom duco goi 1a hé s6 truot ctua khdp nbi thuy luc.
s=an;nT=1—n—T=1—i (6.18)

B N

Ta nhan thdy c6 mdi quan hé giita cac thong s6 trén nhu sau:

Dbi véi ly hop thuy lyc thi m=i vi mémen khong thay doi. khi s=0 thi
n=i=1 tac 1a n, =n_. Trong khdp ndi thuy luc, khi n, =n_ thi 4p suit do tac
dung cua lyc ly tdm & 16i ra ciia banh bom va 16i vao ciia banh tuabin 13 nhu nhau.
Khi d6 chat 1ong khong c6 chuyén dong twong dbi tir banh bom sang banh tuabin
ma n6 chi quay cung voi vo ly hop nhu 1a mot vat ran. Lic nay luu lugng chét 1ong
Q=0 va do d6 moémen cua ly hop thuy luc M=0.

Boi vay, ly hop thuy luc chi co thé truyén cong suat va moémen khi n, >n,
hodc khi s>0 nhu da noéi ¢ trén. O ché do 1am viéc binh thuong, s = 3+2%, cho
nén m=0,97 +0,98. Hé s6 truot cang 16n thi do chénh ap suat ¢ 16i ra khoi banh
bom va 16i ra clia banh tuabin cang 16n. Do d6, luu luong chat 1ong trong budng
lam viéc cua ly hgp thuy luc cang lom.

6.3.3. Ddc tinh cua ly hop thuy lyc

Ciing nhu dbi voi cac may thuy luc khac, trong ly hop thuy luc, cac dudng
dic tinh thuc nghiém déng vai tro quan trong trong viéc hoan thién cac két qua tinh
toan, danh gié tinh nang lam viéc va tién lgi trong sir dung, khai thac. Puong dac
tinh ctia ly hop thuy luc c6 nhiéu loai. Trong gido trinh ndy chi gidi thiéu mot sd
duong dac tinh thuong gap.

Duong dac tinh ngoai:

Biéu dién mdi quan hé giita mémen quay M, cong suat Ng, Nt va hiéu suét 1
cta ly hop thuy luc véi sb vong quay nt cta banh tuabin khi sé vong quay cia
banh bom khong doi (n, =const). Trong mot sé truong hop trén duong dic tinh

ngoai khong v& d6 thi N, = f(n,) vi co thé suy tir d6 thi M= f(n.).
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Hinh 6.3. Duong dac tinh ngoai cua ly hop thuy luc.

Puong dic tinh ngoai duoc vé theo thuc nghiém. Qua d6 thi cho ta thiy rd
mdi quan hé giira cac thong sé 1am viéce cua ly hop dd nghién ctru & trén:

- Khi nr ting tr 0 dén n =n, thi M giam, do d6 Ng giam (vi
N, =M.o,;®, =const).

- Khi n. =0 va n_ =n, thi N, =0. Trong khoang hai tri s6 gigi han dé6 cua nt
thi Nt c6 mét gia tri cuc dai.

n

- Puodng hiéu suét n 1a mot duong thang vi n=—"=i.
r-]B

- Khi nr tién gan t6i ng, vé mat 1y thuyét thi n=1. Nhung vi lac 4y N~0 va
momen quay M giam dén muc chi con du thang momen can do ton that (ma sat & 6
truc, ma sat cta chat 1ong v6i bé mat ngoai ctia banh cong tac...) cho nén hiéu sut
khong thé bang 1. Lic d6, duong 1 s& di theo dudng doc vé 0.

- Pudng dic tinh ngoai néu trén chi cho ta biét tinh ning lam viéc cua ly hop
& ché 46 tmg v&i n, =const. Nhung trong thuc té, ly hop c6 thé lam viéc véi
nhitg dong co cd sd vong quay thay d6i nén ngudi ta con dung dudng dic tinh
tong hop dé tién sir dung trong trudng hop dé.

Puong déc tinh tong hop:
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Hinh 6.4. Puong ddc tinh téng hop ciia ly hop thuy lyec.

Biéu dién mdi quan hé giita mdmen M cua ly hop thuy luc voi sé vong quay
nr khi s6 vong quay ctia banh bom thay d6i.Trén duong dic tinh d6, con vé nhiing
duong cong biéu dién su thay d6i cia M véi cdc gid tri hiéu suat n nhu nhau
(duong cung hiéu suat). Mudn xiy dung dudng dic tinh tong hop, can lap nhiéu
duong dic tinh ngoai cua ly hop thuy lyc véi nhiéu tri sd ng khac nhau.

6.4. Bién md thuy luc
6.4.1. So' do6 cdu tao va nguyén Iy lam viéc ciia bién mé thuy luc
* Chirc ndng cia bién mé thuy lic:

Bo bién mé thuy luc trong hop s6 tur dong nham thyuc hién cac chuc nang sau:

- Tang moémen do dong co tao ra;

- Pong vai trii nhu mot ly hop thuy lyc dé truyén (hay khong truyén) momen
tir dong co dén hop sb.

- Hap thy cac dao dong xodn cua dong co va hé théng truyén luc.

- C6 tac dung nhu banh da dé 1am dong déu chuyén dong quay ciia dong co.

- Dan dong bom dau cua hé théng didu khién thuy luc.

* So do cau tao cua bién mo thuy lyc:
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B0 bién mo
Canh bom

B0 bién mo

- Stato Roto tuabin
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Hinh 6.5. So d6 cdu tao ciia bién mé thuy lic.
Vé cau tao, bién mé bao gém: canh bom, réto tuabin, stato, khép mot chiéu
va ly hop khoa bién mo.
Canh bom:
Canh bom duoc gin lién vi vo bién mo, co rat nhiéu canh c6 bién dang cong
dugc bd tri theo huéng kinh & bén trong. Vanh din hudng duoc bé tri trén canh
trong ctia canh bom dé dan hudng cho dong chay ctia dau. Vo bién méd duge ndi

v6i tryc khuyu cta dong co qua tim dan dong.
Cénh bom Vong dan huéng

e b 4
\

Cénh van

| . Vong dan huéng

Hinh 6.6. Céu tao vé bién mé.
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RGto tuabin:
Ciing nhu canh bom rdto tuabin c6 rat nhidu canh dan duogc bé tri bén trong

roto tuabin. Hudéng cong cua cac canh dan nay ngugc chiéu vaoi canh dan trén canh
bom. Réto tuabin dugc 1ap véi truc so cap cua hop so.

Céanh

< ]
dan huéng Ll Roto tua bin

Truc so cép ;
hop s6 o ]? <= Tur dong co \""’ .
H
13

Hinh 6.7. Céu tao ciia réto tuabin.

Stato va khép mét chiéu:
Stato dugc dat gitra cdnh bom va réto tuabin. N6 duoc lép trén truc stato, truc

nay lap c¢6 dinh vao voé hdp s6 qua khdp mot chiéu. Cac canh dan cua stato nhan
dong dau khi n6 di ra khoi roto tuabin va hudéng cho né dap vao méit sau cia canh

dan trén canh bom lam cho canh bom dugc cuong hoa.

Stato
ami e\l Khe Canh cong
. (;11')* bén canh bom B
X  mot chicu phia sau

%t, il wh Tur roto tua bin
Q==£ 3 \ .
———1P < Tu dong co

' Huéng dong dau
neu khong co Stato

Hinh 6.8. Cdu tao ciia stato va khop mot chiéu.
Khép mot chiéu cho phép stato quay cung chiéu véi truc khuyu dong co. Tuy

nhién néu stato cd xu hudng quay theo chiéu nguoc lai, khdp mdt chiéu sé khoa
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stato lai va khong cho né quay. Do vay stato quay hay bi khod phu thudc vao
huéng ctia dong dau dap vao cac canh dan cta nod.
* Nguyén Iy lam viéc ciia bién mé thuy lyc:

Nouven ly truyén cong Suat:

Canh bom ROto tuabin

N
=31 N el 1

(

Hinh 6.9. So' d6 nguyén Iy truyén céng sudt.

Khi canh bom dugc din dong quay tir truc khuyu ctia dong co, dau trong canh
bom s& quay cung voi canh bom. Khi téc dd cua canh bom ting 1én, luc ly tAm 1am
cho dau bat dau vang ra va chay tir trong ra phia ngoai doc theo cac bé mat cua cac
canh dan. Khi toc do cta canh bom ting 1én nita, dau sé& bi day ra khoi canh bom
va dap vao cac canh dan cia roto tuabin 1am cho roto tuabin bat dau quay cting mot
huéng véi canh bom. Sau khi dau giam ning lwong do va dap vao cac canh dan
ctia roto tuabin, né tiép tuc chay doc theo mang canh dan cua réto tuabin tir ngoai
vao trong dé lai chay nguoc trd vé canh bom va mét chu ky méi lai bat dau.
Nguyén 1y trén tuong ty nhu & ly hop thuy luc.

Nguyén Iy khuyéch dai mdbmen:

Hinh 3.10. Nguyén Iy khuyéch dai mémen.
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Viéc khuyéch dai mémen bang bién mé duogc thuc hién bang cach trong cu
tao ctia bién md ngoai canh bom va roto tuabin con co stato.

Phuong trinh cin bang mémen dugc viét nhu sau:

Mg+M;+M, =0=-M, =M+ M, (6.19)
vG1 Mg 1a momen trén banh bom, Mt la mémen trén banh tuabin va Mp la mémen
trén banh phan tng. Cong thirc trén cho thiy kha ning bién d6i mémen cia bién
mo c6 dugc 1a nho banh phan ing.

Véi ciu tao va cach bd tri cac banh cong tac nhu vay thi dong dau thuy luc
sau khi ra khoi roto tuabin s& di qua cac canh dan cua stato. Do goc nghiéng cia
canh dn stato dugc bd tri sao cho dong dau ra khoi canh dan stato s& c6 hudng
trung vo1 hudng quay cua canh bom. Vi vdy canh bom khong nhitng chi dugc
truyén moémen tir dong co ma nd con duge bd sung mot lwong momen cua chat
1ong tir stato tac dung vao. Diéu d6 c6 nghia 14 canh bom di duoc cudng hoa va s&
khuyéch dai momen dau vao dé truyén dén réto tuabin.
6.4.2.Théng sé co bdn bién md

Mbémen bién md: Cong thirc thuc nghiém tinh mdmen cho bién M6 nhu sau:

M, = A yn2 D° (6.20)
M, =iy’ D° (6.21)
Trong do: D - Puong kinh 16n nhit cta bién mé thuay lyc.

Ay, A, - HE s6 mOémen ciia banh bom va banh tuabin chung phu thudc
Vao
ty s6 truyén i.
Hé 56 bién md K: Pic trung cho kha ning bién d6i moémen ciia bién mo.

KM _%s (6.22)
M, 2

Ty so truyén i: Dac trung cho kha ning bién d6i van toc quay cua truc bi dan

so voi tryc dan ctia bién mo thuy luec.

= (6.23)
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T

Hiéu sudt ciia bién mé thity lyc: m= Ne My _ K. (6.24)
NB MB nB

Phuong trinh 3.24 cho ta théy hiéu suét chi phu thudc vao hé s6 bién mo va ty
s6 truyén ctia bién mé thuy luc. Y nghia ciia n6 1a thé hién kha ning truyén luc va
bién d6i momen cua bién mo thuy luc, dong thoi nd ciing thé hién ton that cong
suit trong qua trinh bién mé lam viéc.

Nhu vay, bién mo thuy luc c6 mot s6 dic trung co ban sau:

Mg <M;;n; >n.;Ng >N,

Pbi voi bién mo thuy luc thong dung (chat 1ong 1am viéc 1a dau khoang) thi
N = (0,85 +0,90); voi i=(05+0,8).

6.4.3. Cdc dic tinh cua bién mé

Bién mo chi lam viéc 6n dinh khi hoan toan khéng c6 hién tugng xam thuc.
Hién tuong nay d& xay ra do van tdc quay ctia cac banh cong tac 16n va nhiét do
chat 16ng lam viéc cao, nhat 1a ¢ 16i vao cac mang din canh bom. Bién mo thuy luc
cling ¢6 cac dic tinh gidng nhu ly hop thuy luc. Cac dudng dic tinh nay dung dé
phan tich va lya chon ché d6 1am viéc ctia bién mé sao cho phu hop véi dong co
din dong va phu tai dé c6 hiéu suét cao nhat.

Duong dac tinh ngoai:

M
A\ .

40 ‘\ 0,8
NN

200 0,4
AN
/ N 0,2

0 300 600 900 120 nrt

Hinh 3.11. Puong ddic tinh ngodi ciia bién md
La so d6 biéu dién sy thay d6i cia Mg, My, va nt khi ng = const.

M

Nhin trén d thi ta thiy bién m6 thuy luc chi c6 mot tri s6 Nmax & Mot tri s6 nt thich
hop nhat, tmg véi ché do 1am viéc ti uu ciia bién md. Con & ché do lam viéc khac

thi hiéu suat giam, chu yéu do hiéu suét thuy luc nn giam. Ta ciing thay 1a khi ny
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thay d6i thi Mg hau nhu khong thay d6i va ¢ khu vuc ¢6 hiéu suat cao thi M ciing
khong 16n hon nhiéu so véi M.

Puong ddc tinh quy dan:
\K
n

4 \\ 0,8
N
AN \ 0,6
2 / \\ 0,4
AB
/’ < 0,2
0 02 04 06 08 i

K

Hinh 6.12. Puong déc tinh quy ddn ciia bién md thuy lyc.

Mubn danh gia cac bién mo thuy luc tuong tu, khong phu thudc vao kich
thude ctia chung va sb vong quay cta truc dan thi nguoi ta dung dic tinh quy dan.
N6 biéu hién su phu thudc cua cac hé s6 momen Ag, At vao ty sb truyén i. Boi khi
trong dd thi co ca duong cong 1 va hé sb bién mé K. Nhung vi giita cac dai luong
trén c6 quan hé n=K.i nén chi can co hai duong As Va At va 1 1a ta c6 thé suy ra
cac duong cong khéc.

6.4.4. Pdc tinh ciia bién mé két hop

M %
800 |
\ M+ <
700 S N
600 NS,
\ Q
500 - SO
400 ~ 0o
~ \/ S/ N 50,9
300 ||~/ 7 4 K\% >‘:\ g
S~ & ,
I~ \0 -
200 FI<0—>9 \><><>0’7—0,6
2\% ><>-/’< > S<
100 /) — K g \\‘\
Mz khi ng=100% ’S
— e
0 0,05 0,10 0,15 0,20 0,25 0,30 0,35 0,40 0,45

MB khi 1’113:5 0%

Hinh 3.13. Puong dic tinh tong hop ciia bién md thuy luc.
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Puoc xay dung trén co s cac dudng dic tinh ngoai khi s6 viing quay truc dan
ng thay doi. Trén dd thi d6, cling c6 cac duong hiéu suat gidng nhu trong khép ndi

thuy luc.
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CHUONG VII
TRUYEN PONG THUY CO TREN OTO - MAY KEO
7.1. Pit van dé
Truyén dong thuy co 1a su két hop cua truyén dong thity luc va truyén dong
co khi, hién nay thuong st dung trén cac hdp sb tu dong cua cac loai xe 6t6 hién
dai. Chiing ta s& tim hiéu k§ hon vé loai truyén dong nay trén hop so tu dong.

O phan hop sb co khi, ta c6 dudng dic tinh kéo ctia 6t6 nhu hinh vé.

Luec truyén déng

— Tdc d6 xe
Hinh 7.1. Pdc tinh kéo ciia 6t6 cé hdp s6 thuong.

MBJi tay sb s& cho mot duong dic tinh thé hién mdi quan hé giira luc kéo tiép
tuyén & banh xe chl dong voi téc do ctia xe. Trén dic tinh thé hién cho 6t6 c6 lap
hop s6 co khi ba cip. Vi dic tinh nay, ngay ca khi nguoi 1ai xe chon diém 1am
viéc cua tay s6 phu hop véi luc can chuyén dong ctia duong thi két qua 1a diém
lam viéc cling chua phai la t6i vu. Diém lam viéc duogc coi 1a t6i vu khi ndé nim
trén dudng cong A 1a tiép tuyén véi tat ca cac dudng dic tinh ctia hop sb co khi ba
cap, duong cong d6 goi 1a duong dic tinh 1y tuong. Puong cong 1y tudong c6 dugc
chi khi str dung hop s6 vo cdp. Va khi d6 ching ta sé& tranh dugc nhitng mat mat
cong suit so voi stir dung hop sb ¢ cap thé hién trén phan dién tich gach chéo.

Hop s tu dong dung trén 6t6 chua cho duong dic tinh kéo trung véi duong
dic tinh 1y twong nhung ciing cho ra dugc dudng dic tinh gan trung véi dudng dic
tinh 1y tudéng. Vo1 hop sb tu dong viéc gai cac ) truyén duoc thuc hién mot cach

ty dong tuy thudc vao ché do cua dong co va stic can cua mat duong. Vi vay nd
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luén tim dugc mot diém 1am viée trén duong dac tinh phu hop vai stic can chuyén
dong bao dam dugc chat luong dong luc hoc va tinh kinh té nhién liéu cta 6to.
Cac loai hop 6 tw dong:

Thong thudng hop s tu dong c6 thé chia lam hai loai:

- Loai hop $O str dung trén 6t6 FF (dong co dat trude, cAu trude chu dong);

- Loai hop $O str dung trén 6t6 FR (dOng co dat trudc, cAu sau chu dong).

Cac hop sb sir dung cho 6t6 FR ¢6 bd truyén dong banh riang cudi cung véi vi
sai lip ¢ bén ngoai. Con cac hop sb sir dung trén 6t FF ¢ bd truyén banh ring
cubi cling véi vi sai lap & bén trong, vi vy loai hop sb tu dong st dung trén 6t6 FF

con goi la "hgp s6 co vi sai".

ol

Banh ring cudi cung & vi sai
Ban truc

8 Engine
=
Hop s6 tu dong
Truc cacdang

Hop s6 tu dong

Iy

Loai F-F Loai F-R
Hinh 7.2. Cdc hép sé sir dung cho 6t6 FF va 6t6 FR.

Cac bo phdn chinh cua hop 0 tw dong:
Hop s6 tu dong bao gdm mot sd bd phan chinh sau:
- B6 bién mo thuy luc;
- B banh rang hanh tinh;
- Bo diéu khién thuy luc;
- B truyén dong banh ring cudi cung (str dung trén 6t6 FF);
- Céc thanh diéu khién;

- Dau hop s6 tur dong.
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7.2. So' 6 hé thong truyén dong thiy co

Truyén dong thuy co ndi chung hay hop sé tu dong noi riéng phai dat duoc
cac ty s truyén theo yéu cau, kich thudc nho gon, hiéu suat truyén dong cao, dé
dang bao dudng, sira chita ,thay thé. ..

So do 6 2 sO truyén tién:

\\{1

Fo

1
N

III

Nguyén Iy hoat dong.
86 1:

- dng gai sb G gat vé an khop voi Zs di s6 tién, ly hop F, dong cac ly hop khéc
ngét.

Dong cong suat duoc truyén tir truc khuyu déng co qua banh bom B, sang
banh tudc bin T, truc cha dong cua hop s, qua ly hop F» va cic banh rang Z, Zs,
Z3, Z4, Zs,truc thr cip ctia hop sb.

86 2:

- Ly hop F1 dong cac ly hgp khac mo

Dong cong suit dugce truyén nhu sau:

Tt truc khuyu ctia dong co, dong cong suét dugc truyén dén banh bom B qua
truc I, sang banh tude bin T, truc 11, qua ly hop Fj, truc tha cép cua hop s0.

- Khi ty s6 truyén cta bién mo i > 0,9 thi ly hop Fo tu dong dong lai, ndi cing

bién mo tang hi€u suat truyén dong.
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86 i

- 6ng gai s6 G duoc gat vé vi tri L thyuc hién di s6 i, ly hop F1dong.

Dong cong suat duge truyén tu truc khuyu, truc I, qua banh bom, banh tudc
bin, truc II, qua ly hop F; téi cac banh rang Z1, Z,, Zo, Zs, Z7, Zs, truc IV (truc thu
cap caa hop sb).

So d0 ¢6 3 s6 truyén tién:
C6 cap banh rang luan an khop:
L1-Ly, L3-Ls, Ls5-Ls, L7-Ls, Lg-Ls, L10-Z11, Zo-Z10.

Zy Z2 Fi Fo Z7 Zs Zn

[ [/

Fo

ez

Ni, ng

[
I

N
[ 1 )
Z3 Z/4 F/s \F-4 \Zs \Zs \29 Zyo

Nguyén ly lam viéc.
So truyén 1I:

Ly hop F4 dong con céc ly hop khac déu mé.

Dong cong suat duoc truyén tur truc khuyu I, dén banh bom B, qua banh tude
bin T, truc II, cap banh rang luan an khép Zs-Zs, ly hop Fa, Zo-Zao, truc thir cép Vv
ctia hop sb.
S truyén 2:

Ly hop Fs dong con céac ly hop khac diéu mo.

Dong cong suét duge truyén tir truc khuyu dong co qua banh bom, sang banh
tube bin T, truc II cap banh rang Zs-Za, ly hop Fs, truc III cdp banh rang Zg-Z,

truc tht cap V cua hop sb.
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So truyén 3:

Ly hop F1 dong con céc ly hop khac déu mé.

Dong cong suit duge truyén tir truc khuyu cta dong co, qua truc I, banh bom
T, truc II, cip banh rang luan dn khop Z1-Zo, qua ly hop Fi, truc IV, dén cdp banh
rang luan an kh6p Zio-Z11, truc thi cip V ctia hop s6.

Trong sd truyén 2 va 3 khi ty sb truyén cua bién mé i > 0,9 thi ly hop Fo tu
dong dong lai thuc hién nodi cung bién mo, tang hi¢u suét truyén dong.

S6 liii:

Ly hop F» dong con cac ly hop khac déu mé.

Dong cong suat duoc truyén tir truc khuyu cta dong co, qua banh bom, sang
banh tudc bin, truc 11, cip banh ring Ze-Z7-Zs, ly hop Fo, truc IV, Zig-Z11, tru thir
cap V ctia hop sb.

So dd ¢6 4 s6 truyén tién:
Hop s6 hanh tinh duoc diéu khién bang 2 ly hop nhiéu dia va hai cum phanh

dai.
1 2 3 7y 7, 73

A

v
/{}\ i T =1 /1
| N

N\I\%\/
B
5=
|
L
T

Ni,ng

o
n

Nguyén ly lam viéc.
So truyén 1:

Ly hop truée 1 dong va phanh sau duoc xiét chat, can dan 4 bj ham.

Dong cong suat duoc truyén tir truc khuyu ctia dong co, banh bom,banh tude
bin, truc I1, ly hop 1, banh rang mat tro1 Z4, banh rang hanh tinh Zs, banh rang bao,

Zs, truc ra ctia hop s6 111
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Truong hop nay co cdu hanh tinh 1am viéc nhu mot bod giam tdc, vi cac truc
ctua banh rang hanh tinh bi ham ctng, vi phanh 2 md nén Z; quay tu do.
So truyén 2:

S6 truyén 2 dugc gai khi ly hop trude 1 dong, phanh 2 déng banh ring mait
tro1 Z4 bi ham cung.

Déng cong suat duge truyén tir truc khuyu dong co téi banh bom, banh tude
bin tryc II, ly hop trudce 1, banh rang mat troi Z4, banh rang hanh tinh Zs, banh rang
hanh tinh Z, banh rang bao Zs, truc ra ctia hop sd.

So truyén 3:

Ly hop 1, 5 déu déng, tang ngoai cua ly hop trude 1 duoc ché tao cung véi
tang chu dong ly hop 5, nén ca ly hop 1, 5, banh ring mit troi Z,, Zs, déu quay
cung tdc d6, toan bo co cau hanh tinh bi chém.

S truyén thang:

Dong cong suat duge truyén qua cac chi tiét sau: Truc khuyu dong co,banh
bom, banh tudc bin, truc II, cac ly hop 1, 5 cac banh rang Z,, Za, Zs, Zs, t61 truc ra
ctia hop s I11.

So6 truyén lii:

Puoc gai khi ly hop sau 5 dong phanh sau 3 duoc xiét chat, can 4 ham.

Dong cong suit dugc truyén tir truc khuyu dong co, banh bom, banh tude bin,
truc II, ly hop 5, banh rang madt troi Z,, banh rang bao Zg truc ra cua hop s6 1.

* Phén tich wu nhwoc diém ciia tirng so do:

So do 2 so truyén tién.

Dung ly hop kép nhiéu dia, c6 tac dung lam tang bé mit bé mit ma sat, nho
d6 khi gai so chi can luc ép nhé. Két cau don gian béi dung cap banh ring an khép
thuong. Diéu khién chuyén sé don gian, chi can diéu khién ly hop trudc Fo, va ly
hop kép sau.

So dé 3 sé truyén tién.

MBJi tay s6 c6 mot ly hop ma sat riéng dé phuc vu viée gai s6. Két cau gai sb
lam riéng timg tay s6 nén dam bao ngay dugc ty sd truyén theo yéu cau.

Nhuoc diém:
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Két cau phirc tap do dung nhiéu tryc trung gian, cac truc ndy luan quay do d6
cac 6 bi hoat dong nhiéu nén tudi tho giam. Dung nhiéu ly hop dé diéu khién gai sb
nén két cau phuc tap, cong kénh,kich thudc 16n ty sb truyén lai nho.

So dé 4 so truyén tién.

Cac phuong an nay dung b truyén hanh tinh, c6 ty sb truyén 1én, khong bi
ngit dong cong suit khi sang sd. Tai trong tic dung 1én banh rang nhé vi banh ring
trung tdm dong thoi an khdp vai nhiéu banh rang hanh tinh.

Nhuoc diém:

Phuong 4n ndy dung bd truyén banh ring hanh tinh, két cu rat phuc tap,
d6ng thoi doi hoi chinh xac cao, thiét bi diéu khién tu dong sang sd phuc tap, gia
thanh cao.

7.3. Phwong phap xdy dung diic tinh kéo ciia 6t6 c6 truyén dong thuy co
7.3.1. Xac dinh su lam viéc déng bo cua dong co va bién mé thuy luc

Pé xay dung duong dic tinh dong bo giita dong co va bién mé ta phai xéac
dinh dugc diém 1am viéc dong thoi gitta dong co va bién mo. Diem lam viée chung
giita dong co va bién mo phai thoa man cac diéu kién sau:

- La giao dieém giita do thi M, = f(n,) véi do thi M, = f(n,) véi n, =n,.

- Nam trong ving c6 cong suit cao va tiéu hao nhién liéu nho.

- Nam trong ving lam viéc 6n dinh ciia dong co.

Theo cong thirc tinh mémen xo4n trén tryc ra ctua dong co dot trong cd dang:

_T162.N,

M 7-1
= (7-1)
Mit khac mo men trén truc chu dong ciia bién mo c6 dang:
M, =2,.y.n2.D° (7-2)

Trong d6: y - Trong lugng riéng ctia dau nhon trong banh cong tac ( kG/m®)
A1 - Hé sb bién doi md men cta banh bom.
D - Buong kinh ngoai cua khoang cong téc.
Chon diém lam viéc chung gifra dong co va bién mo, ta két hop 3 diéu kién
tiét kiém nhién liéu, phat huy dugc cong suat cuc dai, moé men cuc dai cua dong

co. Tt nhitng dac diém trén ta chon diém lam viéc gitta dong co va bién mo la:
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M, =M, (kG.m)
n, =n,(v/ ph) (7-3)
N, =N, (ml)
Sau khi xac dinh dugc su 1am viéc ddng bd cua bién mé voi dong co, ta xac
dinh duong kinh ngoai ciia bién mé va xay dung dic tinh ciia bién mo.

ap dung cong thuec: D=5 Me—”‘axz (7-4)
VAN

Chon bién md: - Pudng kinh ngoai cta bién mé D (m).
- Hé s6 mdémen A (phut /v2m).
7.3.2. Xay dung ddc tinh ra ciia bién mé thity lyc
Puong dic tinh ra ctia bién mé 1a dudng biéu thi mdi quan hé cia mémen M,
va cong suit ¢ truc ra Ny cta bién mo theo sd vong quay ny, Gmg véi sy 1am viée
d6ng bo cua dong co ddt trong va bién mo thuy luc.
Ta d4 xac dinh diém lam viéc dong thoi gitta dong co va bién mo theo (7-4).
Theo duong dic tinh khong thir nguyén cta bién mo, dbi voi nhitng gia tri i,
1, K da xac dinh, ta hoan toan xac dinh dugc cac gia tri cua dai lugng dau ra cua
bién mo theo cac cong thirc sau:
M, =K.M,(kGm)
n, =1.n,(v/ ph)
N, =n.N,(ml)
Ny =Ms
Ny, Ne - Hiéu sut tinh dén dau ra va hiéu suét ctia ban than bién mo.
Két qua tinh toan duoc ghi trong bang 1 ta s& v& duoc do thi dic tinh dau ra
ctia bién mo.
Bang 1: 86 liéu dau ra ciia bién mé
I 01 | 0,15 | ... 0,8 | 0.85 1
ni(v/ph) 500 | 1000 | .... ... | 3500 | 4000
n(v/ph)
K

Mz (KG.m)

n
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N1(ma luc)

Nz(l’nENl lu:c)
M2h2
(r'nalul)2|j | | | | | | |
KG.m | | | | |
10— — o — o — = — b A= — |
| | | | | |
ol L1 IZ _Il__J__J__I___
| | | | |
| | | | | | |
I SNy __I__:__T_T_j__
| | | | |
e e T
| | | |
oy AN I A PR S SRS ipteoee S
| | | | | | |
A I U U S
DD 500 1000 1500 2000 2800 3000 3500 ADDE

ne fvig/ph)

Hinh 7.3. Dang d6 thi dic tinh ra ctia bién mé thuy lyc.
1.3.4. Tinh toan dac tinh kéo cua 6té dwa vao dac tinh ra cua bién mo

a. Ty so truyén cua truyén luc chinh
Ty s6 truyén cua truyén lyc chinh dugc xac dinh tur diéu kién dam bao cho 6
t6 dat van toc cuc dai ¢ tay s6 cao nhat ciia hop so6 khi xe chd du tai.

r,.n,

iV

(7-5)

i, =0,377

max

Trong do: r, =Ar, - Ban kinh lam viéc trung binh cua banh xe chu dong.

) - Hé sb bién dang cua 16p khi chiu tai trong thang dimg A = 0,945 +0,950 .
r = (B+ g).25,4( mm) - Ban kinh thiét ké ctia banh xe chu dong.

nv - SO vong quay ciia dong co' tai Vma(km/h).
b. Xac dinh ty truyén ciia hdp s6 chinh
* Ty 50 truyén tay so 1 hép sé chinh

Gia tri in; khong phu thudc vao sb tay sd va quy luat phan bd cia ching ma
chi can dam bao cho xe khic phuc duoc luc can 16n nhat ctia duong da quy dinh va
khéng giy nén sy truot quay cua cac banh xe chu dong khi truyén mé men xoin

cuc dai trén duong da quy dinh, vi vay iy can thoa man hai diéu kién co ban sau:
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- Dicu kién 1:
Luc kéo tiép tuyén 16n nhit & cac banh xe chii dong phai 16n hon luc can

chuyén dong ctia 6t0.

Py mex < P (7-6)
Trong do: P, ., = M, byl 1a Iuc kéo tiép tuyén 16n nhat & cac banh xe chu dong
rb

ctia 6 t0 ing voi tay so 1.

P,rex = G W 18 luc can ctia mat duong da quy dinh.

Tir (3-30) suy ra; i > SVl (7-7)
M, dyydo M,

Trong d6: G - Trong luong toan bd xe (kG).
Wmax - Hé s6 can tong cong ctia mit dudng.
M, - M6 men tai diém bién mo c6 hiéu suat (kG,m).
io - Ty s6 truyén cia truyén cua truyén lyc chinh.
1t - Hiéu suét ctia bd truyén lyc.
- Dicu kién 2:
Luc kéo tiép tuyén 16n nhat & banh xe chi dong phai nho hon lyc bam cua
chung v6i duong.

P

e < P, (7-8)
Trong d6: P, =G, .9 la lyc bam cta banh xe chu dong.
G, 1a trong luong bam phan ra cau sau chu dong (kG).
@ 12 hé s6 bam.
G,.or

T (3-32) suy ra: , <—2—— (7-9)
Mz dhylo My
Vay chon ty sb truyén tay s 1 phai dam bao dong thoi hai diéu kién trén.
* Ty 56 truyén ciia cdc tay sé trung gian

Ty s6 truyén cua tay s 2
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Ta da chon ty s6 truyén cia tay s 3 1a tay sb truyén ting, do d6 ta chon ty sd
truyén cia tay s6 2 sao cho khi hoat dong l4i xe dé tim duoc tay s6 phu hop véi stc
can ciia mat duong.

* Ty s6 truyén o tay s6 Ini

Ta chon theo cong thirc: i, =(2+13)i,

c. Xac dinh cic dang cong suit va lap dé thi cin bang cong suit ciia 6td

Truong hop 6t6 khong kéo moobe, chuyén dong nhanh dan va 1én dc, thi
phuong trinh can bang cong suat c6 dang sau:

N, =N, =N, =N, =N+ N+N_+N; =N +N_ +N,

_ Gu.(coso.f +sina) N K.F.Vv?

< N, +N.
270 3500 :

Khi xe chay v6i toc dd Vinax

_ GV K.F.v,.
" 270 3500

Trong d6: N - Cong sut kéo & banh xe cha dong (ma luc).

N, =N,+N

N, - Cong suit hitu ich ctua dong co (mi luc).

N - Hiéu suat bod truyén luc.

N;j- Cong suat can quan tinh cta dong co (ma luc).
* Vin téc twong irng ¢ cdc tay so la

v,=0377 0y —ogrr bl —og77 b —gg77 Bl

O'Ihl I0'|h2 IO'Ih3 IO'Ih3

Vi n; - 13 s6 vong quay truc tuabin (v/ph).

Pbi véi tay s6 3, khi ty s6 truyén caa bién mo i > 0,83 thi ly hop Fo tu dong
dong lai, khoa cimg bién, do d6 n, =n, (s6 vong quay cta truc khuyu dong co).
* Cong sudt ¢ tirng tay sé

Cong suét ¢ timg tay s6 khi chua khod ctmg bién mo 1a:

N,,=N,,=N,; =N, n,.n.
Khi ly hop bi khoa cting thi cong suét kéo & tay sb 3 la:
N,; =N, NN

Trong d6: N - Cong suat & tryuc ra ciia bi€én mo.
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Ni1,2.3- Cong suat kéo & banh xe chu dong ung voi tay so6 1,2,3.
Nc ,Mhs - Hi€u suat cua cau chua dong , hdp so co khi.

* Cong sudt can lan cua khi xe chay trén mdt dwong ndm ngang

_G.fv
270
G - Trong luong toan bd xe kG.
f - Hé sb can lan.
* Cong sudt can ciia khéng khi
N — K.FV®
¢ 3500

K - Hé s6 can cta khong khi (kG.s¥m?).

F - Dién tich can chinh dién (m?).
* Ldp dé thi cdn bing cong sudt

Do thi duoc thiét 12p trén hé truc toa do vudng goc N-v, truc tung biéu thi cac
gia tri ciia dang cong suét, truc hoanh biéu thi cic gia tri ciia van téc 6t0, mdi tay
sb ta co mot dd thi.

Nk1
Nk2 90
Nk3 ¢ a

N(w+) 80
(maluc) / /
70
@ |
60 Nk1 Nk2 k3 b

50 /
o/
ol )/
oL
ol
A

0 20 40 60 80 100 (Km/h) 120

D6 thi can bang cong suat

N(f+w

/Nf

Hinh 7.4. B4 thi cAn bang cong suit.

d. Xac dinh lwc kéo tiép tuyén va lwe cian — Lap d6 thi cin bing lwc kéo

Tur phuong trinh cén bang luc kéo.
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P.=P+P+P,+P =P +P,+P,

2 .
=G.(cosa.f +sina) + K.Fv + G.3,.)
13 g
Khi xe chay véi toc d6 cuc dai.
K.F.V?

P.=P,+P =G.f +

13
Trong d6 : Py - luc kéo tiép tuyén & banh xe chit dong.
Ps - Luc can khi xe 1én ddc.
Pi =G.sina - Luc can déc.
Py - Luc can tong cong cia dudng (Py =Ps+Py).
W - Hé s6 can tong cong.
Po=K.F.v?/13 - Luc can khong khi.
Pj = G/g.8:.j - Luc can quan tinh khi xe tang toc.
* Lic kéo tiép tuyén P« 6 cdc tay sé theo van toc chuyén dpng ciia xe

Khi chua gai cung bién mo.

P — M,, _ Mz-im-ic-ﬂhs-ﬂc
k1= =

rb I'-b
P — MkZ _ MZ'IhZ'IC'nhS'nC
k2 = -
r-b I’-b

P — M. _ M, gl Mg Me

Khi gai cimg bién mé thi:

* Tinh lyc can cua duwong
Pé xay dung d6 thi can bang luc kéo cua xe ta tinh lyc can cua duong theo

van tdc cua xe khi chay trén duong nim ngang c6 hé s can lan quy dinh (£=0,02).

Pf = Gf
* Tinh luc can cua khong khi
2
p - K.Fv
13
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* Ldp do thi cdn bang lyc kéo

Do thi duogc thiét 1ap trén hé truc toa do vuong gbéc Py-v, truc tung biéu thi cac
gia tri cua luc kéo, truc hoanh biéu thi cac gia tri cua van tdc 6td, mdi tay sb ta ¢
mdt do thi.

Pk1 < p- N
Do thi can bang luc kéo

pk3 2000

Pk2

1800
P(w+) \\ vl
1600 \\

1400 \\\
1200 \\\
1000

800 \\Q\¥\
600

\\\\\iifji Pk2

400
&
\ Pk3)
P(f+w)
200 i s
0 Pf
0 20 40 60 80 100 120

(Km/h) v

Hinh 7.5. D6 thi can bang lyc kéo.
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