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LOI NOI PAU

Trong dao tao k¥ su va cir nhin cao ding nghanh Cong nghé¢ 6 t0. Hoc phan:
Trang bi thuy khi trén 6 t6 la hoc phan bat budc. Hoc phan cung cdp cho ngudi hoc
nhimg kién thirc co ban vé cac thiét bi thuy luc, truyén dong thuy lyc duoc st dung trén 6
t6, may kéo va cac loai xe chuyén dung, may cong trinh: Két cdu va hoat dong cua cac bd
phan va hé théng, tinh toan va xac dinh cac thong so co ban.

bung trudc nhu cau cap bach: Sinh vién can duogc trang bi tai liéu hoc tap phu
hop voi trinh d§ dugc dao tao. Nén tac gia da lya chon bién soan cudn tai liéu hoc tap ddi
v6i hoc phan: TRANG BI THUY KHi TREN O TO.
Gitp cho qua trinh day va hoc, cling nhu qué trinh ty nghién clru cua sinh vién nghanh
cong nghé 6 t6 hoc tap tai truong c6 duogc tai li¢u hoc tap phu hop, nhat 1a véi ddi tuong
dao tao theo hé théng tin chi.
Céu trac caa san pham: Gém 04 chuong duoc phan bd theo chuong trinh chi tiét c6 thoi
lwong 02 tin chi, ndi dung dugc sang loc va bién soan mot cach dé hiéu, 16 gic.
CHUONG 1. MAY THUY LUC THE TiCH
CHUONG 2. CO CAU PIEU KHIEN VA CAC PHAN TU TRUNG GIAN TRONG
TRUYEN PONG THE TiCH.
CHUONG 3. MAY CANH DAN VA TRUYEN DONG THUY PONG
CHUONG 4. TRUYEN DONG THUY CO

Trong qué trinh bién soan tai li€u, tac gid xin chan thanh cam on sy dong gbp quy
bau cua cac thay cd gido trong Khoa Co khi dong luc — Truong CDCN Viét Puc, hoi
ddng khoa hoc nha trudng.

Tuy nhién trong ndi dung tai liéu khong tranh khoéi nhimng thiéu sot, rit mong nhan duoc
su gop v cua cac thay co giao va cac ban ddng nghiép.

Moi ¥ kién goép ¥ xin gui vé dia chi: anhtinhvd@gmail.com hoic Bé mén Ly thuyét —
Khoa Co khi dong lyc — Truong CDCN Viét Buc.

Xin chan thanh cam on.
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~_ Chwong 1 MAY THUY LU'C THE TiCH
1.1 Nhirng van dé chung vé may thiy luc thé tich
a. Khai niém:
Pé truyén co ning tir bd phan din dong dén co ciu chap hanh, ngoai cach dung céc loai
truyén dong di¢n, co khi, dién — khi nén nguoi ta con dung truyén dong thuy luc.
C6 hai loai truyén dong thuy luc 13 truyén dong thiy dong va truyén dong thé tich.
Khac véi truyén dong thuy dong, truyén dong thé tich dya va tinh khong nén (khé nén)
ctia dong chat 1ong (diu cao ap) dé truyén ap ning, do d6 co thé truyén dugc xa ma it ton
that nang luong.
Truyén dong thé tich c6 3 yéu té:
Bom cung cip dau 4p suét 16n
Pong co thiy luc kiéu thé tich
Bo phan bién doi va diéu chinh (thiét bi diéu khién, duong éng, cac thiét bi phu)
Trong d6 1 va 2 13 co cu bién d6i ning lugng.

Dua vao dang chuyén dong ctia dong co thuy luc (bd phan chip hanh) ta c6 thé co
truyén dong thuy luc thé tich c6 chuyén dong tinh tién, chuyén dong quay hoic chuyén
dong tuy dong, do6 1a cac chuyén dong trong cac may cong cu, hé thdng lai may bay, hé
thong phanh hay nang ben 6 t6, hé théng diéu khién tu dong ...

b. Uu diém:
Trong luong trén mdt don vi cong suét nho
Hiéu suit cao
Dao chiu don gian, diéu chinh v6 cip van tc bo phan chap hanh
Chuyén dong ém
Do nhay va do chinh xac cao
Tao luc tac dung 16n khi can thiét
c. Nhuge diém:
Do ap suit lam viéc cao nén kho lam kin cac bod phan lam viéc, cac chi tiét c6 do chinh
Xé4c cao nén gia thanh dat
Yéu cau cao vé chét 1ong lam viéc
Van tdc truyén xung thity luc kha nhé a = 100 ™/s nén gy sy tré dang ké trong duong
ong dai
1.1.1 Lueu lwong ciia mdy thity liec thé tich.
Luu lugng trung binh 1i thuyét

Q,=4 % m°/s
q : Luu luong riéng ctia bom, 1a thé tich chat 1ong van chuyén qua bom trong 1 chu ky
(1 vong quay cua tay quay).
n : S6 chu ky lam viéc ctia may (s6 vong quay) trong 1 phit.



Luu lugng thyc té (tinh dén 10 ri): Q = Qi - AQ = Qino
AQ 1a luu lugng ro ri trong bom va ro ri ra ngoai bom, AQ phu thudc chat lugng dém lot,
d6 nhdt chat 16ng va ap suat 1am viéc.
Ap suat 1am viéc cang 16n, d6 nhét chat 1ong lam viéc cang nho thi luu luong ro ri cang
16n.
Do luu lugng clia may thé tich dao dong theo thoi gian nén ta s& khao sat 2 loai luu
lugng :

- Luu lugng tirc thoi: Xac dinh tai 1 thot diém

- Luu lugng trung binh: Xéc dinh trong 1 khoang thoi gian lam viéc.
Luc tac dung:
Dbi v6i bom piston, dé tao cho chét 1ong 1 d6 ting 4p sudt 1am viéc Ap thi phai tac dung
1én piston 1 lyc :

P=F.Ap

F 1a di¢n tich lam vi¢c cua piston
Kha ning tu hit ctia bom thé tich:
Bom piston hay bom thé tich n6i chung déu c6 thé ty hit duoc, nghia 1a c¢6 thé tu khoi
dong ma khong can moéi bom nhu bom ly tim.
Gia st ¢ thoi diém bat dau lam viée piston & vi tri diém chét dudi. Trong budng lam viéc,
hop van va dng hut déu c6 khong khi chiém chd.

Goi V,: Thé tich khong khi chiém chd trong hé thng luc piston & vi tri diém chét dudi

F: Di¢n tich mat lam viéc cua piston.
S: Hanh trinh cua piston ing vdi nira vong quay cua tay quay.
Khi piston chuyén dong vé vi tri diém chét trén (img v&i 4 vong quay cia tay quay),
khong khi s& gidn nd vi thé tich budng 1am viéc ting, gia st qua trinh din nd 1a qua trinh
doan nhiét, phuong trinh co ban cta chat khi cho :
p.v=RT
= Pa.Vo=p.(Vo+F.9)

V,
= P= pa <P.

, +FS
A A A pa - p ~ A 5 A _ pa - p A ’
D0 chan khong ——— s& dua chat long 1én 1 doan h = ———— trong 6ng hut.
Y Y
Piston tiép tuc chuyén dong vé phia phai, khong khi s& bi don vao 6ng day, lugng khong
o A nd,
khi con lai trong hé thong 1a V=V, -

Piston chuyén dong vé phia trai, lugng khong khi V,’ tiép tuc gidn né, ap suat giam va
chat 16ng tiép tuc dang 1én trong dng hut. Qua trinh cit tiép tuc cho dén khi chat 1ong dién

day xilanh, khi d6 bom coi nhu da tw mdi xong, bat dau lam viéc v6i chat long.



Phan loai bom piston:

Phan loai theo phuong phap dan dong:

- Bom tay: (dan dong bang tay)

- Bom dan dong thang: can piston ndi truc tiép vai can piston ciia dong co din dong
- Bom dan dong bang co ciu tay quay thanh truyén.

1.1.2 Ap sudt ciia may thity liec thé tich.

Cot ap H:
2 2
P..—P V.. —V
H = €n - €vaio = Zra = Zyao + n y e+ razg 2 (1)
Trong bom thé tich thuong vy = Vs; 2, = 7, do do:
H ~ pra_ pvao — Ap — plv
(2)

v Y Y
Vay cot ap cia bom thé tich phu thudc vao:

- Ap suét phu tai (4p suét yéu can tai noi tiéu thy)
- Kha ning 1am kin cua thé tich lam viéc, néu lam kin khong tot, dudi ap suat 16n — ro ri
16n — mat mat luu luong va cot ap.
- Cong suit cua dong co dan dong bom va d6 bén chi tiét phai dap tmg dugc yéu cau vé
cot ap.
Néu budng lam viéc hoan toan kin, néu bom c6 du cong suat va cac chi tiét du bén thi ap
sudt lam viéc cua bom phu thudc hoan toan vao yéu ciu cua phu tai va c6 thé ting dén vo
cung. Trong thuc té, dén 1 gia tri ndo d6 cua cot ap, chat long s& hoan toan bi mat mat ro
ri, nghia 13 4p sudt 1am viéc cua bom bi gi6i han.
1.1.3 Céng sudt va hiéu sudt ciia may thiy luc thé tich.
* Cong suat thay luc: Ny
Xét 1 bom c6 cot ap H va luu lugng Q. Cong suat thily luc 14 toan bo nang luong ma chat
long di qua bom nhan dugc trong 1 don vi thoi gian:

Ny =7.Q.H
* Cong suét trén truc: Ny
Néu may lam viéc khong c6 ton that thi cong suat trén tryc cia may tinh bang cong suét
ma may trao d6i voi chat long. Trong thuc té khi may lam viéc c6 ton that, phai ton 1
phan cong suat trén truc dé khiac phuc ton that nay. Do d6 cong suit trén truc s& khac
cong suét thuy luc.

Goi n<1 : Hiéu suat ciia may thay khi

+ Néu 12 may bom:

Ntr:’Y.Qh.Hlt+ANcokhi:y°g'i+AN :’Y(Q—H-FAN

cokhi

T]Q Ny TIQT]H

cokhi

+ Néu may 1a dong co thuy luc:



Dong chat 1ong cung cap cho do thuy luc 1 cong suat thiy luc 14 N = v.Q.H. Pong co
nhan ning luong cua dong chét 1ong, bién thanh co ning cho may cong tac va khic phuc
phan ning lugng tiéu hao cho t6n that, do d6 cong suat trén truc dong co thiy luc 1a :
- Hiéu suat n:
Ne = m. Ny

Xét su 1am viéc cua 1 may thay khi, ta thiy ludn c6 1 phan cong suét tiéu hao dé khic
phuc ton thit nang luong trong qua trinh 1am viéc. Cac ton that d6 c6 thé ké nhu sau:
- Ton that thuy lyc: (Tén thét cot ap)
La nang lugng ti€u hao dé khic phuc ton that doc duong va cac ton that cuc bo khi dong
chat 16ng chuyén dong qua may. Panh gia bang hiéu suit ny

Goi Hy; 1a cot ap 1y thuyét ciia may

ANy = v.Q. AH
Hiéu suét thuy luc dugc dinh nghia:
_ 7.Q.H,, —7.Q.AH _1q AH

M 7.Q.Hy, Hy
* Ton that luu luong:
Do diéu kién lam viéc va chat luong ché tao, khi lam viéc may thuay khi bao gio ciling bi
rd ri tir viing c6 ap sudt cao dén ving c6 ap suét thip hodc ro ri ra ngoai, do d6 s& c6 1
phan luu luong bi mit mat duu dén sy mat mat mot phan ning lugng. Phan ning luong
tiéu hao dé khic phuc ning lugng mat mat do ro ri trong 1 thoi gian duoc danh gia qua
hiéu suit luu luong No.
Goi AQ 1a lugng chat 16ng 1o ri trong 1 don vi thoi gian, cong sut tiéu hao s& 1a

Tén thét luu lugng:

ANy =7.AQ.Hy

Hiéu suit luu luong ng dugce dinh nghia:
_ 7.Qu-H, —7.AQ.H, _1 AQ

Mo V. Qy-Hy - Qy
Trong cong thirc trén 1.Qy.Hy 1a cong suat 1y thuyét ciia dong chay, tirc 1a cong suat trong
diéu kién hoan toan 1y thuyét (khong c6 ton that thiyy luc va khong cé 1o ri)
* Ton that co khi:
Mot may 1am viéc bao gio ciing ¢6 nhiing chi tiét may chuyén dong twong dbi v6i nhau,
vi vy ma c6 1 phan ning luong ctia may bi tiéu hao dé khic phuc nhitng ma st giita cac

bd phan chuyén dong va khéng chuyén dong (6 truc, cac dém 16t...)
Phan nang luong tiéu hao nay duoc danh gia bang hiéu suat co khi np,
Goi AN, 1a cong suét tiéu hao do ton that co khi:

Cong suét trén truc bom sé 1a:
N = 7.Qu-Hie + ANk



Ntr _Ach Ach
nck = N :1_ N

tr tr
Hi¢u suat toan phan n:

Xét truong hop 1 bom:

Ta da c6 dinh nghia
_ Ny _ y.Q.H _ v.Q.H _V-Qn-Hn :g_i-Y-Qn-Hn
N, N, 7.Q,-H, N, Q. H, N,
Vay: N="Ng Ny Ny

Khi xét phan nay ta coi chit 10ng 13 khong nén nén y = const

1.1.4 Phén loai may thity e thé tich

Phén loai theo nguyén 1y tac dung ctia may voi dong chét 1ong trong qua trinh 1am viéc:
Chu yéu c6 hai loai:

a. May canh dan: Dong chat 1ong qua may 1a lién tuc, b phan 1am viéc cha yéu 1a banh
cong tac c6 chuyén dong quay, banh cong tic bao gdm 1 mayo cé gin cac canh dan l1a
cac ban canh dé dan dong chay.

Viéc trao doi nang lugng trong may canh dan thuc hién dugc nho tac dung luc tuong hd
gitta hé thdng canh dan va dong chét long.

Ning luong trao doi gdm:

Pong nang: v’/2g - Thé ning : z + ply

Su bién ddi dong ning cua dong chay s& kém theo su bién dbi thé ning va nguoc lai.

Vi du: Dong chét 10ng qua hé théng canh din cta 1 bom s& duoc cung cip ning luong,
ning luong nay co tac dung khic phuc nhing tn that trong hé thong, dong thdi 1am ting
dong ning va thé ning cua dong chét 1ong.

May canh dan dugc str dung rong rii vi c6 tinh ning k¥ thuét cao, chi tiéu kinh té t6t.
Tém lai dic diém cua loai may nay la:

Dong chét long qua may lién tuc

Van tc va ap sut ciia dong chat long khong thay d6i dot ngot, & 1 ché do lam viéc 6n
dinh thi lugng chat 16ng chuyén dong qua may trong 1 don vi thoi gian 13 hang sb.

b. May thé tich:

Viéc trao doi nang luong véi chat 1ong dugc thuc hién theo nguyén 1y chén ép chat long
trong 1 thé tich kin dudi tac dung ciia ap suat thily tinh.

Ning luong chil yéu ma dung chat 16ng trao ddi voi may 1a 4p niang , con thanh phan
dong nang cua dong chét 1ong chuyén dong qua may thi thay doi khong dang ké, do do
con goi la may thuy tinh.

Loai may nay cé cac uu diém sau: Lam viéc véi ap suét cao, luu luong nho, dugce dung

nhiéu trong nganh ché tao may, bom dau, cac hé thong truyén dong dau ép.



Nhuoc diém cia loai may nay 1a dong chit 1ong chuyén dong qua méay khong lién
tuc, luu lugng va ap suat thay doi theo thoi gian, mirc do thay doi phu thudc va timg loai
may, trong thuc té ta ¢ ging giam d6 dao dong ndy cang nhiéu cang tét. O trén ta da
phan loai cac may thuy khi, trong k¥ thuat hién dai ngudi ta con két hop cac co cau thay
lc tao thanh 1 t6 hop cac co cau thay luc dé truyén co nang tir bd phan din dong dén bo
phan cong tac, ta goi 1a truyén dong thuy luc. C6 2 loai:

* Truyén dong thity dong: 1a sy két hop lam viéc gitta 1 bom va 1 tudc bin. Bom nhén co
ning ctia bd phan dan dong van chuyén chét 1ong cung cép cho tuabin, tuabin nhan ning
luong cia dong chay ma bom cung cip dé bién thanh co ning quay tuabin va truyén
chuyén dong cho bd phan cong tac. Nhu vay trong truyén dong thuy dong viée truyén co
ning gitra cac bd phan may chii yéu 1a duoc thuc hién bang ning lugng cia dong chat
long.

* Truyén dong thuy tinh: thudng ding cac may thuy lyc thé tich, sir dung nhiéu trong hé
théng diéu khién tu dong: cac may ép thuy luc, can truc ...

Ta c6 thé tom tat su phan loai cac may lam viéc véi chét long dang nudc theo phu luc

sau:
MAY THUY
May canh dan May thé tich May thiy lyc
B canh dan || Pco canh dan B va Pco thé tich
Bom | | Bom || Tuéc || Tuéc || Bomva || Bomva ||Bom va || Bom || Bom
ly | |[hudng| bin bin || Pongco| | Bong co ||dong co || xody || phun
tam | | truc || phan || xung || pittong | | pit tong 10 to tia
luc luc H truc H kinh
Truyén dong thay Truyén dong thé tich
dong
Khép néi| | Biéntoc || TDTLTT ¢6 | TDTLTT c6|| TPTLTT co
thay luc thay luc || chuyén dong chuyeén chuyén dong
tinh tien dong quay tuy dong




1.2. Bom banh rang
1.2.1. So d6 cdu tao va nguyén Iy lam viéc ciia bom banh rang.

a. So dd céu tao:

Bom banh ring thudng dung trong truyén dong thuy luc thé tich va trong cac hé thong
boi tron.

Két cAu ctia bom 2 banh ring gom 2 banh ring an khdp v6i nhau, loai don gian nhat 1a 2
banh rang bang nhau in khép ngoai

Bom banh ring thudng ding trong truyén
dong thuy luc thé tich va trong cac hé thong
boi tron.

Két ciu ctia bom banh ring gém 2 banh ring
an khop voi nhau, loai don gian nhét 1a 2 banh
ring bang nhau an khép ngoai dang ring than
khai, s6 ring tir 8 dén 12 ring do dé thuong

phai dich chinh dé tranh su cét chan ring.

]

Hai banh rang duogc lip trong vé bom. Vo bom

c6 duong dan ndi véi éng hut va duong déy.
Hinh 1 — 1. Bom béanh rang an khép ngoai

b. Nguyén ly hoat dong:

Banh rang chu dong (1) gin lién trén truc chinh cta bom, banh ring (1) quay kéo theo

banh rang bi dong (2) quay theo trong vo (3).

Tai budng A, céc ring & vi tri ra khép, khoang trong A (thé tich budng A) cing 1én, ap

sut trong budng A giam tao nén do chénh 4p

& budng A va mit thoang bé hut, chit 1ong di } Buéng ddy

tir bé theo dudng dng hut 4 hat 1én budng A.

Banh ring quay, cac ring dua chat long
chuyén dong tir buéng A 1én budng B theo
chiéu vong theo v6 bom.

Tai buong B, cac rang vao khép lam thé tich

chtra chat 16ng trong budng B giam, chat long

bi chén ép, don vao ong ddy 5 véi ap suat
Cao. Buong hiit 4
Nhan xét:

Qua trinh hat va day dién ra lién tuc

Hinh 1-2: Bom banh rang an khép ngoai

Cot ap (ap suat chat 1ong) do bom tao ra phu
thudc vao ap suat yéu cau.
Néu khong c6 khe ho giira dinh ring va vé bom, gitta mit dau ciia banh rang va vo bom

thi 4p suat co6 thé 16n vo cung.



Trong thyc té do c¢6 sy ro ri chat 1ong nén ap sut cia bom sé& bi han ché, néu khe ho qua
16n thi chat 10ng sé& ro ri hét qua khe hd do d6 khong tao duogc ra ap suat va luu luong cia
bom.

Pé bom khong bi qua tai khi ap suat vuot qua dinh mirc, ta bd tri van an toan trén duong
ong day. Khi ap sudt yéu cau ¢ duong dng day vuot qua gid tri cho phép thi van x& tu
dong mo dé chat 1ong thoat vé bé hiit hodc vé budng hut A.

Phan loai bom banh rang:

* Bom nhiéu banh rang: Thuong dugce ding nhidu nhat 1a loai bom 3 banh ring an khép
v6i nhau. Luu luong ctia né gip déi luu luong ctia bom 2 banh ring cé cung kich thuéc.
banh ring chu dong dugc bd tri & giita, co sd banh rang nhiéu hon 2 banh bi dong tir 1
dén 3 ring dé cho luu luong cua 2 bom ghép 1éch pha nhau 1am giam sy dao dong luu
luong va ap suat.

* Bom banh rang nhiéu cép: So cép > 2, muc dich dé tdng ap suat ma bom tao dugc. chit
16ng tir budng diy cua cip banh ring 1 s& vao budng hit cua cip banh ring 2 va tiép tuc
duogc ting ap suat.

Luu lugng Q; > Q, > Q3 do 10 ri qua cac cap nén & mdi cip déu c6 bd tri van an toan dé
diéu chinh ap suit va luu lugng & mbi cap.

* Bom banh ring an khép trong (Hinh 1 - 3): Muc dich 13 dé ting do cung ving cua bom,
bom c6 két ciu nhd gon hon, ciu tao va nguyén 1y hoat déng co ban giéng bom banh
rang an khop ngoai.

Loai bom béanh rang an khép trong chi dugc dung trong mét sd trudng hop dic biét vi
ché tao phirc tap va gia thanh dat.

Céc thong s6 lam viéc
Vanh khan

Ap suét:
Nganh ché tao may: P = (15 + 30) at
Nganh hang khong: P = (100 200) at
Luu lugng: Quax= 5000 lit/phut
S6 vong quay: n = (1500 + 3000) v/phut
Nmax = (12.000 + 15.000) v/phut
Hiéu suat: 1o =0.95+ 0.96; 1=0.87 = 0.90
1.2.2. Tinh luu lwong 1y thuyét trong bom

’ ~ |
banh rang. Buéng hiit  Buéng ddy
a. Luu lugng trung binh: Hinh 1- 3: Bom banh rang an
Gia thiét: khép trong

Chat long dién ddy ranh ring
Thé tich ranh rang bﬁng thé tich rang (trong thuc t& Vaun > Ving)

Goi Z 14 s rang cua banh rang chii dong, V 1a thé tich cua 1 rang.



Trong 1 vong quay banh rang chu dong (1) gat dugc thé tich chat long 1a Z.V ,
banh ring bi dong (2) ciing gat duoc thé tich chat 1ong 1a Z.V. Do d6 luu luong riéng cua
banh rang la:

Q=2.Z.V =Z.(Vinn* Viing) = VGisi han boi dinh ring va chan rang cia BR chil dong

g=b-7D-h = xDb2m = 22 P

Trong do:
D: Ban kinh vong chia (vong tron trung binh giita vong dinh va vong chan)
b: Bé rong ranh ring
h: Chiéu cao cua ring

m: M0 dun ctia banh rang

1 n
b. Luu lugng 1y thuyét trung binh 1a: Q, =( %
. _27r-D2-b-n i 27-D%-b-n
M 9= "5z ™ QT gz
" 7-D?-b-n
DO VRanh > VRang nén thay = 3,5 Q.= ez

Luu luong tinh theo sb liéu banh riang chu dong vi nge, chinh 13 sé vong quay ctia banh
rang chu dong.
V&1 banh rang dich chinh:
Q. =27-b-n-(R; —R*—m?-cosa,) (miph)
R1, Rz : Ban kinh vong dinh, vong chan
a,: Goc an khop (20°)
1.2.3. M6 men va luu lwong tiecc thoi cua banh rang.
a. Momen can
Xét 2 banh ring dang tiép xuc tai A, phia trén diém A, ap suat tac dung 13 Py phia
dudi diém A 4p suat tac dung 1a Py, : d6 chénh ap Ap = py - pn tac dung vao mit ring
dang an khop s€ sinh ra luc can tao mo nen can trong bom
- Xét banh rang chu dong:
Mit ring A: tir A d&én chan ring chiu py
tir A dén dinh rang chiu pq
Mat rang B chiu py
Vay 2 mit ring A, B chiu lyc khong can bang do chénh léch 4p suét tai phan A dén dinh
ring giy ra mo men can ngugc chiéu voi chiéu quay cua tryc.
Xét banh rang bi dong:
Mit ring A: tir A dén dinh rang chiu py,
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Tir A d&én chan rang chiu pq
Mait rang C chiu pq4
Vay 2 midt rang A, C chiu lyc khong can béng do chénh léch ap suat tr A dén dinh rang
gdy ra md men can nguoc chiéu véi chiéu quay cia truc.
+ Tinh mémen can tac dung lén banh rang chu dong (1) A, B :
Tir A d&én dinh rang chiu luc khong can bing, con cic cip mit ring khac ap suét

gy ap luc triét ti€u tung d61 mot.

Ta co: Luc F= Ap.b.(R,-Xx)
R, +X
Cénh tay don 5

Momen can tdc dung banh rang chua dong (1):

M,=p.b.(Rz- X). R22+X hay: Mﬁ%.p.b.( R,2- X°)
+Tinh moémen can tdc dung lén banh rang bi dong (2):
R 1
M,=pb.(Rey). “o hay:  M,=—.pb(R7-y)

+Mo6men can tac dung lén truc bom :
M = M1 + M2

M = p.b-%[ZRZ2 —(x2 + yz)]

X, y xac dinh tir so dd dn khép
x*=c’+ (R-K?=c?+R*+k*- 2Rk
yo=c?+ (R+k)?= c’+R?+ K+ 2Rk
X2 +y?= 2R? + 2(K? + ¢?) = 2(R* + IP)
M = p.b.(R,% - R*- 1?)

Déi v6i banh ring thong thuong:
R=R+m = M=Apb.2Rm+m* %
M phu thudc vao khoang cach 1a 1, 13 khoang cach tir diém an khép A dén tam an khop
P, | thay doi theo thoi gian.

| = InocMimin=p.D.( 2RM + M’ Irz,)

=0 =  Mpma=p.b.(2RM + m?)
= ¢6 su dao dong momen quay anh hudng dén sirc bén va diéu kién lam viéc ctia bom
(dao dong luu luong).

M o

B6 qua ton thait: N=M.o =y.QH=p.Q= Q= T

M = p.b.(2R.m + m?- I?)
Luu luong tic thoi: Q = @.b.(2Rm + m* 1?)
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Do | thay doi nén luu lugng Q cia bom dao dong c6 chu ky tir Qpmax dén Qnmin-

Bién d§ dao dong phu thudc vao khoang céach 1, do d6 phu thudc vao s6 rang Z va h¢ sb
trung khop e.

Cong thire xac dinh bién d¢ dao dong:

2
A:%e o’R2.b

+¢: Hé sb tring khép

+ R,: Ban kinh vong co s&

Pé danh gia mic d6 dao dong luu lwong cuia bom banh ring ta dung hé sb dao
dong luu luong:

S = Qmax _Qmin
Qu
cos’ a
Z

o : Goc an khép; a = 20° v4i banh rang tiéu chuan.

Cong thirc gan dung: (Bom banh ring try)

So v6i bom piston thi mirc d6 dao dong luu lwong cuia bom banh ring nhod hon nhiéu.
Tén that va hiu suét trong bom banh ring :
b. Ton that thay lyc:
- Do ma sat cta chat long voi cac ban mat lam viéc.
- Do ton that doc duong va ton thit cuc bo trong chuyén dong tir dng hut dén dng day.
Tén that thay luc ¢ gia tri nhé va thuong duge bo qua. ny =1
c. Ton that luu luong:
No=0,7— 0,9

* Do 10 ri chat 16ng tir khoang 4p suét cao dén khoang ap suét thip va ro ri ra ngoai, su
r0 ri ndy dién ra theo 2 con dudng:
+ Mit dau rang va vo bom: 70% = 80% 10 ri.
+ Dinh rang va vo bom:

Néu ting khe ho mat dau 0,1 mm thi Mo giam 20%

Néu tang khe ho dinh rang 0,1 mm thi N giam 0,25%

Giam khe hé mat dau bﬁng cach dung dia tu luc hay tu chinh, luén luén diéu chinh
khe hd 1am khe hé ¢6 gia tri nho nhat.
* Do chat 1ong khong dién ddy ranh ring trong qua trinh lam viéc do lyc ly tim lam
chat 16ng ving ra
+ Néu Piytam > Phue thi chat long s€ khong dién déy ranh rang dugc, do do:
- Han ché van tdc vong cta dinh ring v <= 6+8 m/s
- Tang 4p suat hat bang cach dit bom thap hon muc chat 16ng & bé hut hodc ting ap suat
mit thoang bé hit.
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- Tang kha nang dién day, chon két ciu thich hop ciia 6ng hit va dng day:

hut=

d >% vong bao banh rang : vy, =2 - 3 m/s

* RO ri giam khi d6 nhét chat 1ong ting 1én nhung do nhdt tang thi chét long lai kho
dién day cac ranh rang.

Hién tuong chit long khong diéu ddy cac ranh ring con gy ra dao dong ap luc trong
bom, khi banh ring quay dén ving c6 ap suat cao dong chét 1ong c6 ap suit cao sé tran
vao ranh rang gay va dap ap luc.

T6n that co khi:

- Do ma sat gitta banh rang va vo bom

- Do ma sat gifra cac bé mat 1am viéc cua rang vo1 nhau.

- Do ma sat trong dém 16t va b truc

Néu vat liéu cap ma sat 1a khac nhau thi ton that co khi nho:

N = 0,8 50,95

Hiéu suit toan phan cua bom BR: 0,6 + 0,85
1.1. Bom canh gat
1.3.1. Bom canh gat tac dung don
a. Cau tao:

Bom gom c6 vo hinh tru (1) trong dé c6 roto (2) dat 1éch tam 1 khoang e, trén roto
c6 cac ban phang (3) c6 thé truot trong ranh cta roto va ludn c6 khuynh huéng di ra ti
vao thanh vo bom nho 10 xo (4). Khi roto quay, cac ban phing nay gat chit 16ng va goi la
canh gat. Phan khong gian gi6i han giita roto véi vo bom dugc goi 1a thé tich 1am viéc.

b. Nguyén ly lam viéc :
Gia st khi 1am viéc roto quay theo chiéu

miii tén, thé tich chira chit 1ong & ving A ting,

c

ap suat chat long gidm va chat long dugc hut L\ ' £ 3
vao bom qua 6ng hut (5). O ving B, chét long

i . . . 4
bi nén, ap suat tang va chat long dugc day vao 3
A A I 1 _L
ong day (6). R N et )/
Pé chat 1ong khong bi chay nguoc tir B vé A AR \ § 5

. 2 A \

cling nhu khong bi ket trong céc thé tich lam N2

viéc thi phai bd tri sao cho khi canh gat nay bt
dau gat chat 1ong (vi tri I) thi canh kia bat dau
thoi khong gat chat 1ong nita (ra khoi vi tri II).

Hinh 1- 4: Bom cénh gat tac dung don
Luu lugng tirc thoi cia bom phuy thudc vao dién tich bé mat 1am viéc va tdc do

vong clia canh gat, nhu vay luu luong bom nho nhat khi canh gat bat dau vao vi tri I

hodc ra khoi II va 16n nhét khi canh gat o vi tri C.

Pé bom c¢6 luu lwong déu hon: Tang sb canh gat Z 1én tir 6 + 12
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360°
Z
Pé chat 1ong khong chay nguoc

Goc gifra 2 canh gat : a=

Pé chat 1ong khong chay nguogc tir budng hit vé budng ddy, ta bd tri cac gd chin
AB, CD c6 chiéu dai thich hop dé khi bom 1am viéc luén c6 mét canh gat nim trong go
chan, nghia I goc chian cua AB, CD phai bang a.

Viéc gat chét long dugc thyc hién khi chét long khi qua AB, luu luong nho nhét
khi chét long & A hodc B va 16n nhat khi canh gat & vi tri thang ding.

Dé canh gat ludn c6 xu hudng di ra ti vao vo bom, ngudi ta ndi thong cac dau ranh
trén roto voi bong day dé chat 1ong c6 ap suat cao di vao rinh thay thé nhiém vu cia 10
xo ddy canh gat di xa.

Hai bom khao sat trén trong mgt vong quay cua réto (1 chu ki 1am viéc) thuc hién
mdt 1an hit va mot 1an day nén goi 1a bom canh gat tac dung don. Nhuoc diém cta gom
GG tac dung don 1 ¢ luc ngang tac dung 1én roto do chénh léch 4p suét gitta hong day
va hong hut. Do d6 phai han ché ap suat 1am viéc cta loai bom nay.

Bom canh gat tic dung kép khic phuc nhugce diém trén.

1.3.2. Bom canh tac dung kép

Két cAu mit trong cua vo bom khong phai 13 mit tru ma c6 dang hinh Elip, tim
roto va tam stato trung nhau (khong c6 do 1éch tam).
Khi réto quay theo chidu miii tén, chét 16ng duoc hat vao tir AB va EG do thé tich phia
sau cac canh gat c6 xu hudng ting dan.
Tai phia kia (HK va CD) phia truéc cic canh gat c6 thé tich giam dén, 4p suit ting 1én
chat 16ng duoc day dén co cdu chip hanh
Vay ta co:
AB, EG: Hai hong hit ndi voi éng hut
HK, CD: Hai hong day ndi v6i 6ng day
Nhu vay trong mdt vong quay c6 2 qua trinh hat
va day chat 1ong trong bom tac dung kép.
Cac hong hat va bong day dugc ngin cach nhau
nho két cdu vo bom 1am cho cic canh gat lién

tiép nhau gat trén cac cung dong tam.

Do lyc hudng truc triét tiéu 13n nhau (2 hong day
dbi xtmg) nén 4p suat 1am viéc trong bom tac  Hinh 1- 5: Bom cénh gat tac dung kép
dung kép c6 thé 16n hon trong bom tac dung don.

Dé canh gat trugt d& dang trong ranh, canh cé thé bd tri nghiéng 1 goc o = 6 dén 13°
nguoc phia chiéu quay roto.

* Céc thong s6 1am viéc va wu, nhuge diém:

Nhuoc diém ctia bom cénh gat:
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So voi bom banh ring, bom canh gat c¢6 ap sudt lam viéc thip hon do c6 luc
hudng kinh va su 1am kin trong bom canh gat khong thé tot hon so véi bom banh ring.
Bom tac dung don: p <20 at; Q = (5 - 150) I/s; n = (1000 - 2000) v/ph
Bom tac dung kép: p <70 at; Q = (5 - 200) I/s; n = (1000 - 2000) v/ph

Hiéu suit nho hon bom banh rang: n = 0,5 = 0,8

Uu diém cua bom cénh gat:

- Két cAu nho gon, don gian.
- C6 kha nang diéu chinh luu lugng ma khong phai thay do6i sé vong quay bang cach
thay d6i do l1éch tAm e (bom tac dung don).
- Str dung trong hé thong béi tron, truyén dong thiy luc thé tich, hé théng cudng hoa tay
lai.
- Lam viéc tdt hon véi chat long la dau, néu dung nudc thi sy ri sét s€ gay ra ma sat 16n
gitta canh gat va ranh lam gidm kha nang lam viéc.
* Luu luong cua bom canh gat tac dung don
+ Luu luong trung binh:
Qiw=q.n/60 q= ZFb
Z: sb canh gat, b: bé rong canh, F: dién tich mat cit thé tich 1am viéc (gid1 han béi réto
va stato)
+ Luu lugng tuc thoi:
r: Ban kinh stato
8 : Chiéu day canh gat
Z: Sb canh gat
h: Chiéu cao phan lam viéc ctia canh gat
hmax: Chiéu cao 1am viéc cta canh gat & vi tri cao nhét
Nmax = 2€
+ Dong hoc cua canh bom:
04, O,: Tam stator va tam rotor
Goi R = 0,D 1a khoang céach tir tam roto dén dau canh, R thay d6i theo goc quay ¢ cua
canhe=0—>R =0
Tam gidc 0,0,D: R=r-cosB+e-cos(x—¢)> R=r-cos f—e-cosg
h=R—-(r—e)=r-(cos f—-1)+e-(1—cosp)
Vi (r — e): Ban kinh réto
B nho = COSB =1 > h=e-(1-cos )
+ Luu lugng tirc thoi ciia bom:
Q,=u;-F
F= h.b: Dién tich lam viéc ctia canh gat (phan nho ra khoi ranh):

Uc: Van toc vong cua trong tam phan lam viéc cua canh gat
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" =a,.(R_Ej > Ue =w-[rcos B—ecosp—0,5e(1+cos )]
cosp=1 > U =w-[r—0,5e-(1+cosp)]

Khi khong ké chiéu day canh thi:

Q,=b-h-u. =w-[r—0,5e-(L+cosp)]-b-e-(1-cos p)

Q, =w-e-b-[r—05e(l+cosp)]-(1-cosp)
Két luan: Q thay doi phu thudc goc ¢
¢ =90°, 270° . Qomin = (r-0,5e).e.b.®

¢ =180 Qomax = 2.1.e.b.®
+ Khong xét dén truong hop ¢ = 0° + 90° va trudng hop ¢ = 270° = 0° vi ¢6 hai canh gat

luan phién nhau gat chit 1ong & ¢ = 90° + 270°.

* Bom tac dung don nhiéu canh gat:

¢ = 180° Qomax = 2.1.e.0.0
a 360° ;
Q=7r— > vii 4= 7 Qomin > Qpmin ciia bom 2 CG = luu lugng déu hon bom 2

canh gat.
Qomin phu thudc ) lugng canh gat vi phu thudc vao diém bat dau di vao g0 chin dé lam

viéc.

+ Sy hao huyt luu lugng khi xét dén bé day canh gat:
Q¢) . Luu lugng hao hut do bé day canh Q(p =V-b-0
Q, : Luu luwong bom canh gat

v: Vian tbc twong dbi cua canh trugt trong rinh

v—@—e-w-sin
dt ¢

Xét bom nhiu canh gat ta thay c6 %—l canh luon chiém chd trong budng day:

Goi Qs Iuru lwgng ctia bom khi ké dén chiéu day canh
Qs =Q,-Q,
+ Piéu chinh luu lugng:
- Bom tac dung don: ¢6 thé diéu chinh luu luong bang cach thay d6i do 1éch tam e
Néu 2 tam trung nhau: e = 0 = Q=0: Thi canh gat chi khudy chit 1ong trong khu

vuc lam viéc, khong thuc hién vi¢e hat va déy chat long.
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Néu 2 tam léch nhau emax = Qlt max

Néu xé dich thanh v6 vé phia bén kia, may 1am viéc doi chiéu, budng diy trd thanh
budng hut.

* Luu luong cua bom tac dung kép:

Pic diém: Tai khu vyc 1am viée thi vanh stato c6 ban kinh khong d6i R, ; dong tim véi
roto nén chiéu cao lam viée h cta 14 canh ciing khong d6i h= R,- R;. Do céc canh thay
nhau gat chit 1ong trong 2 cung ban kinh R2 né luu lugng khong thay doi theo goc o
(khong c6 sy dao dong luu lugng)

R,+R,

Uy = >

Q=2.h.b.Up Q=2:(R,-R): (R ;le

Q:Cf)'b'(Rzz_Rf)—zgon b- ( R12):const
Khi ké dén chidu day canh :  Q; =Q—AQ
Véi: h'= L —h : Chiéu cao canh
CoS o
Q,=27-n-b-(if ~17)-2:b-5-2-n- 25

Nhén xét: Q ctia bom canh gat tac dung kép bang const nén ap suét lam viéc ciing khong
thay d6i. D6 13 vu diém nbi bat ciia bom canh gat tac dung kép.
1.4 Bom piston roto huéng kinh.

Bom piston 14 loai bom dya trén nguyén tic thay ddi thé tich cia co ciu pit tong —
Xi lanh. Vi bé mit cua co cau ndy 1a mit tru, do dé dang dat dugc do chinh xac gia cong
cao, bao dam hiéu suit thé tich tét, c6 kha nang thuc hién dugc véi ap suét lam viéc 16n
(4p suét 16n nhat co thé dat dugc 1a p = 700 bar)
Bom piston thuong ding & nhitng hé théng dau ép can c6 ap suat cao va luu lugng 16n
nhu: may cong trinh; may nén, ép; bom cao ap trong dong co Diesel ...
Dua trén cach bé tri pit tdng, bom c6 thé phan thanh hai loai:

+ Bom piston hudng kinh (bom hudng tam)

+ Bom piston hudng truc
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1.4.1. So' do cdu tao va nguyén Iy lam viéc.

AN N 2
P N\ \\\ Z PN ‘\\‘\\ 3 —"—r—- o 'Q'D
i % ZC3Rgl) gyl |
3 \'5\ -ﬁ_: N \ / &
N\ ; 2 I —_—

._J'e___ . ”...'”

Hinh 1- 6: Bom piston r6 to hudng kinh
Bom piston roto hudng kinh gdm: Roto 1, Stator 2 cac pit tong 3, than bom 4, 16 xo 5
Khi 16 to quay céc piston cung quay, do roto va stato duoc bd tri 1éch tim nén piston ¢
chuyén dong tinh tién theo phwong huéng kinh trong céc xi lanh (cac xi lanh dugc bé tri
theo phuong hudng kinh trén roto) tao ra ving thé tich thay ddi trong xi lanh va sinh ra
qué trinh hut ¢ vung
A va diy ¢ vung B. Chit long duogc hut tir bé qua cira A vao cac xi lanh va dugc day
qua cira B dén co cdu chip hanh.
1.4.2. Tinh luu lwong cua bom piston roto huong kinh.

Luu luong cua bom pit tong ro6 to
huéng kinh duoc tinh toan bang viéc xac
dinh thé tich cua xi lanh.

Néu ta dat d 1a dudng kinh cta xi lanh (cm)
thi thé tich ctia mot xi lanh khi 6 to quay

mdt vong la:

_Id* om?
4= 4 ( vc‘)ng)
Trong do:

h — Hanh trinh pit tong (cm)

Hinh 1-7: Céc thong s hinh hoc
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Vi hanh trinh piston
h = 2e (e 1a d léch tam cua
Roto va Stator) nén néu bom

co sO pit tong 1a z va lam viéc

vOi s0 vong quay la n (vong /

phut) thi luu lugng ciia bom sé
1a: Q = q.z.n.107 (lit/phut)

—

—10_3Hd2 h lit
0 Mty ,

Hanh trinh cua piston thuong

la: ]
Nmax = 1500 vong/phut
Luu luwong cia bom piston l:

huéng tdm cé thé diéu chinh

bang cach thay doi do léch
tam gifra Roto va Stato

1.5. Bom piston roto huéng truc.

1.5.1. So' d6 cau tao va nguyén Iy lam viéc.

Budng ddy

Roto O

Hinh 1- 8: Diéu chinh luu lvgng bom hudng tAm

Bom piston huéng truc 1a loai bom c6 piston dit song song véi truc réto va duoc truyén

bang khép hoic bang dia nghiéng. Ngoai nhitng wu diém nhu cta bom piston huéng kinh

bom piston hudng truc con c6 wu diém nita 13 kich thudc nho gon hon, khi ¢6 ciing mot

¢& voi bom huéng tim. Ngoai ra so v6i tat ca cac loai bom khac, bom piston huéng truc

c6 hiéu suét t6t nhat va hiéu sudt gan nhu khong phu thudc vao tai trong va tbe do quay

Hinh 1- 9:

Bom piston hudng truc

1.Pit tong; 2. Cura ddy; 3.Pau
*\)\\'\\'\f’ Ay

bom; 4. Truc bom; 5. ctra hut;

6. Khép cau;

h=(1,3+1,4);

d va s6 vong quay

01014
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1.5.2. Tinh luu luvong cua bom piston roto huong truc.
Néu 13y céac ki hiéu nhu ¢ bom piston hudng tdm va dudng kinh trén d6 phan bd

cac xi lanh 1a D (cm) thi luu lugng ctia bom sé€ la:

Hd2 3H |
1 0" 1 antga(Ahut

Loai bom nay thuong duoc véi luu lwong Q = 30 + 640 lit/phut va ap suit P = 60 bar, sb

Q=107 hzn=1

vong quay thuong 1a 1450 vg/ph hoac 950 vg/ph, nhung ¢ nhiing bom c6 r6 to khong 16n
thi tbc d6 quay c6 thé dat tir 2000 + 2500 vg/ph

Bom pit tong hudng truc hau hét 1a diéu chinh duoc luu luong

Trong cac loai bom (,a\
pittdng, do khong doéng déu v 7
cia luu lwong khong chi 4\ I / 2 1 1
phu thudoc vao dac diém \ p
chuyén dong cua pittong, '
ma con phu thudc vao sb ) 7 /// ‘-'ﬁé=
luong cua pittong. DO /(I / —'—‘l
khong ddéng déu duoc xéc /I .i sz
dinh nhu sau: /M W///J//// A

/" Ll :

T ,tA ,
Qnm Hinh 1- 10: Diéu chinh lIuu lugng bom pit tong hudng truc

Do khong ddng déu k con phu thude vao sé lugng pit tong chin hay 1é.
1.6. Bom Piston va xy lanh thiy luc

1.6.1. Bom Piston

La loai chuyén dung trong san xuat, hoat dong nho tao luc hat va déy hoan toan dua vao
hanh trinh nén, xa cua Piston trong xi lanh.

a. Phan loai:

- Theo céach b tri xi lanh: Loai thang dimg va nam ngang.

- Theo tac dung: Téc dung don, tdc dung kép, tac dung 3, tdc dung 4.

- Theo cau tao Piston: Dang dia, dang tru.

- Theo luu luong:

Loai nhé: Q < 15 m*/h; Loai trung binh: Q = 15 + 60m*/h; Loai 16n: Q > 60 m*/h.

- Theo ap suat:

Ap suit thap: P < 10at; Ap suat trung binh: P: 10 + 20at; Ap suét cao P > 20at.

b. Ciu tao cia Bom Piston: La loai bom thé tich co ban gém céc chi tiét: Xi lanh, piston,
van hut va van xa.

* Piston: La chi tiét hgp voi Xi lanh tao ra ap suat trong xi lanh va day chat 1ong ra ngoai,
piston chiu lyc day va hit ciia chat 1ong, dé tang do kin va han ché sy ro ri chat long giita
cac khoang cong tac voi nhau, thudng ché tao cic ranh trén than piston dé lap phét, xéc
méng hoac d6i khi khong lap tiiy theo muyc dich sir dung.

C6 hai loai: Piston hinh tru va Piston hinh dia.

20



* Xi lanh: C6 dang hinh try réng, duoc lam bong be mat cong tac. Chat luong d6 bong,
chiéu dai va duong kinh phu thu¢c vao nhu cau vé ap suit va téc do 1am viée ctia bom.
Xi lanh ¢6 thé 14 loai roi hodc dugce dbc lién véi vé bom, vat liéu ché tao thuong la gang,
thép hodc hop kim.

* Hop van va van: La t6 hop cac chi tiét dugc lip ndi v6i piston va xi lanh cong tac, cho
phép chét long chuyén dong theo chiéu duoc sip dit.

Van ¢6 cu tao kha da dang: Dang ndm, bi cau, ban 1é.. .thuong duogc ché tao béng kim
loai, boc da, cao su, vai hodc chét déo.

C. Nguyén ly hoat dong:

Bom tac dung don: i [ 3
Qua trinh hat: Khi truc cia bom 5/ / 1 11

duogc tac dong bdi truc quay

quay theo chiéu kim déng ho,
tac dong 1am piston 1 chuyén

dong tinh tién trong xi lanh 2,

tao ra do chan khong trong xi

lanh va hop van 3, van hut 4 mo Hinh 1 -11 Bom Piston tac dung don

hat méi chatcdng tac vao xi lanh2 va hop van 3.
Qua trinh day: Truc quay tiép tuc quay theo chiéu kim dong hd, piston chuyén dong tinh
tién sang trai ¢p moi chat cong tac trong xi lanh va hop van, van hit dong, van xa mo,

piston tiép tuc chuyén dong day moi chit cong tac di theo cira x4 cung cap cho hé thong.
d. Tinh toan bom Piston:

7Z'D2
* Luu lugng trung binh ctia bom piston Qy, : Qy = T Sn

D — Puong kinh Piston; S: Hanh trinh Piston; n: S6 vong quay trong 1 don vi thoi gian.

Néu 1 bom Piston c6 i hiéu luc (i: S6 xi lanh cong tac cung lai trén 1 dong co).
7ZD 2
Ta co: Qp = 4 ——3Sni
Thuec té ludn 6 sy ro ri chat 1ong, do d6 phai tinh dén: no (Hiéu suat lvu luong ciia bom)
D% .
Nén: th = T Sni 77Q
* Luu lugng tic thoi: Dé xét sy bién thién vé san luong ciia bom ta thdy: Q = AV
7ZD2
Trong d6: Tiét dién xi lanh A= 4 = CoNst ; V: Van tdc cua Piston trong Xi lanh.
Do V khong giéu trong hanh trinh S nén san lugng ciia bom khong déu va dé danh gia ta
st dung h¢ s6 khong dong déu luu lugng, dugc tinh bang ty so gitra luu lugng tirc thoi
cuc dai va luu lugng trung binh cho mét chu ky ctia bom:

o= qqﬂ = Vﬂ : Vimax = Rw (R: ban kinh tay quay; w: Van tdc truc khuyu)
th th
Rw
th =
V4
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Neén: 5=@=7Z=3,14
Rw

-Hé s6 khong ddng déu cua bom 2 tac dung (Tac dung kép):

! I
T LT
A E B -I >

.ﬁ

T
I

7D? aD? T
Rw; Q,, = ZT Sn; o, = Qs == 157 S: Hanh trinh Piston = 2R

tb

Qrex =
. s Vs
- Hé s6 khong dong déu ctia bom 3 tac dung: 6; = 3" 1,047

* Cot 4p cua bom trong qua trinh day

So db tinh cot ap day:

S: Hanh trinh bom;

X: Quing dudng chuyén dong cta piston
trong xi lanh.

Hg4: DO cao déy hinh hoc.

Cot &p cua bom phu thude vao luu luong
va ap suat cong tac. Boi voi bom piston gid tri luu lugng va ap suat bién thién theo thoi
gian va phu thudc toc dé quay n.

Khi bom thuc hién qua trinh day, dinh piston chiu 1 4p luc Py (Ap luc ddy ) va ké tir
dinh piston tr¢ 1€n t¢1 mat thoang day tao thanh mdt duong dong lién tuc:

P .
Pa, hd = cosnt. H,; = 7d = f,(t,n) ; t: Thoi gian; n: Téc d6 quay.

* COt ap cua bom trong qua trinh hut:

Gia tri cot ap hat bién thién theo thoi gian, phu
thude vao tdéc do quay n va quang dudng piston --t--
thuc hién duoc :

P [ !
H, =—=f.(t,n) P, X
y - IR e
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* Cong suat va hi¢u suat cua bom :

+ Tinh theo d6 thi cong chi thi: Gi sir qua gian d6 cong chi thi ta tim dugc ap suat p i
cua bom . Luc do :

2

D N,
I\Ii =P Tzn’ Ndc = N—’nbom = MinuyudTcokniTuutuong

bom
Trong d6: pi: Ap suét chi thi trung binh; D: Pudng kinh piston;
Z: S6 piston — xi lanh trong 1 bom; n: s6 vong quay.

+ Tinh theo cot ap do dugc:

+p, VitV N, N
+ Ny =—=

7 Zg 77 77cokhi77thuyluc77luuluong

Trong do: pn: Gia tri ap suét tuyét ddi tai cira hat; pa: Gid tri &p suét tuyét ddi tai ctra déy;

y: Trong lugng riéng cta chit 10ng tai ap sudt d6; v: Van tdc trung binh chat 1ong; h: Do

cao hinh hoc d6i v&i mot mat chuén nao dé xac dinh; g: Gia tde trong truong.

e. Uu nhugc diém ciia bom piston;

N; =QH;;H; = Pa

Uu diém: + Kha nang ty hut tdt, tao duoc cot ap cao.

+ C6 hiéu suét cao vi ton that luu lugng nho.

+ Co thé thay ddi thé tich lam viée, vai cung mat tde doquay cé thé thay doi
luu lugng khac nhau.

+ Phu hop khi can c6 ap sut cao.

+ Giam duoc sy dao dong trong mach thuy luc khi [am viéco ap suit cao.

Nhuge diém: + Két cau kha phirc tap, trong lwong va kich thude 16n.

+ Luu luong va ap sudt khong déu nén thuong phai bd tri thém binh diéu ap
trén duong day, gia thanh cao.
1.6.2. Xi lanh thuy lyc
a. Nhiém vu: Xi lanh thay lyc 13 co cAu chip hanh dung dé bién doi thé ning cua dau
thanh co ning, thyc hién chuyén dong thang.
b. Phan loai: Xi lanh thuy lyc dugc chia ra lam 2 loai: xilanh lyc va xilanh quay (hay con
goi la xilanh m6 men).
Trong xilanh lyc, chuyén dong twong d6i giita pittdng véi xilanh 14 chuyén dong tinh
tién.
Trong xilanh quay, chuyén dong twong d6i giita pittong véi xilanh 1 chuyén dong quay
(v&i goc quay thuong nhod hon 370°).
Pisston bat dau chuyén dong khi luc tac dong 1én mot trong hai phia ctia n6 (luc d6 thé 1a
luc 4p suét, luc 10 xo hodc co khi) 16n hon téng cac luc can co6 hudng nguoc lai chiéu
chuyén dong (luc ma sat, thuy dong, phu tai, 10 xo,...)
Ngoai ra, xilanh truyén dong con duoc phan loai:

Theo cau tao:
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-/ Xilanh don

Lui v& nhd ngoai luc

Lhi v& nhiy 10 X0

/ Xilanh kép

NN

Lui v& biing thiy luc

Liii vé& bing thiy luc 6 giam chén

I

|

+ Tdc dung ca hai phia

LT

Téac dung quay

Xi lanh vi sali

Kiéu thuc hién

f 7

Tac dung don

_$

Tac dung kép
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Theo kiéu lip rap
+ Lap dat than

+ Lap dat mat bich

+ Lép xoay

+ Lip ga ¢ 1 dau

xilanh

1.6.3 Cdu tao xi lanh
Cau tao xi lanh tac

dung kép c6 can pit

tong mot phia

Mot s6 xi lanh thong

dung:

a) Xi lanh tic dung

don gom:

£
@l I /%y

15 17 13 11 (4 112 16

Hinh 1-11. C4u tao xi lanh tac dung don

.

1. Than;2;3. Mat bich 2 dau xi lanh:4. Can piston;5. Piston;6. 10) truot; 7. Vong chdn dau;
8. Vong dém; 9. Tam noi; 10. Cao su lam kin (chit O); 11. Vong lam kin piston; 12. Ong

noi: 13. Tam dén hwong; 14. Vong chdn hinh; 15. Pai éc; 16. Vit chan;; 17. (jng noi

Chat 1ong lam
viéc chi tac dong
mot phia cua
pittdng va tao nén
chuyén dong mot
chiéu. Chiéu
chuyén dong

nguoc lai duoc

Hinh 1- 12: Xi lanh tac dung don (chiéu nguoc lai bang 16 x0)

thuc hién nho luc 10 xo.
b) Xi lanh tac dung kép

Chéat 1ong lam viéc tac dong vao hai phia cta pit tong va tao nén chuyén dong hai chiéu

1.6.4 Tinh todn xi lanh truyén liec

a) Dién tich A, luc F va 4p suat P
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+ Dién tich pit tong A, }q

_HDZ -un—Ft
A= ld L
) ) D _ m
A2:l_[(D4—d ) i =
+ Luc F=p.A NP
F )

+Apsuait P=
p sua A

Hinh 1- 12: Ap suit p, luc F trong xi lanh
Trong do:

A- Dién tich pit tong (cm?); D- Pudng kinh xi lanh (cm); d- Pudng kinh can piston (cm);
p- Ap suit (bar); F- Luc (kN).
Néu tinh dén ton thit & xi lanh, dé tinh toan don gian, ta chon:

+ Ap suét:
p=—L10°
An

2
-2
+ Dién tich pit tong: A= Tlo

Trong d6: d- Puong kinh pit tong (mm)
n- Hiéu suét (dugc 14y theo bang sau):
P (bar) 20 120 160

n (%) 85 90 95
Nhu vay pit tong bat dau chuyén dong duoc khi luc Fi> Fg + Fa + Fg

Trong d6:  Fg- Trong luc;
Fa - Luc gia tde;

Fr - Luc ma sat.

b. Quan hé gitta luu luong Q, van toc v va dién A ,
tich A —
Luu lugng chdy vao xilanh tinh theo cong thirc D | m
sau: Q = Av
Pé tinh toan don gian ta chon: . t

Q=Av.10"

) L1l
A= ”%10-2 Q

Hinh 1- 13: Quan h¢ gitta Q, v va A

Trong do: D — Buong kinh [mm]; A — Dién tich cta xilanh [cm?];
Q — Luu lugng [lit/phit]; V — Van tc [m/phut];
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Cau héi thao luan chuong 1
Ly thuyét:
Caul. Neéu nhiém vu cta hé théng truyén dong thuy luc thé tich (HTTD-TLTT)? Uu
nhuoc diém cia HTTD-TLTT?
Cau 2. Trinh bay cdu tao va nguyén Iy hoat dong ctia Bom banh ring; bom canh gat; bom
pit tong; dong co thuy luc va xi lanh thuy luc?
Cau 3. So sanh su gidng nhau, khac nhau giira bom banh ring v4i bom canh gat? gitra
bom thay lyc v&i dong co thuy luc va xi lanh thuy luc?
Cau 4. Phan tich wu, nhuge diém ciia bom pit tong hudng truc, bom pit tong hudng
kinh? bom béanh rdng an khdp trong, bom banh rang dn khép ngoai?
Cau 5. Trinh bay khai niém vé mdy thay lyc thé tich?
Bai tap:
Cau 1. Tinh luu luong cua bom thuy luc 3 pit tong diéu khién biang truc khuyu biét:
Puong kinh xi lanh d = 20; khoang cach tdm truc khuyu vé6i tim cb bién 1a 15 (luu lugng
10 ri coi nhu khong c6)
Cau 2. Tinh luu lugng ciia bom pit tong 16 to hudng kinh 2 xi lanh biét: Duong kinh pit
tong d = 12; d0 1éch tam cua truc dan dong bom e = 7; van tdc truc dan dong n = 950v/p.
Cau 3. Tinh luu lugng ciia bom pit tong 16 to hudng kinh 3 xi lanh biét: Duong kinh pit
tong d = 12; do I¢ch tam cua truc dan dong bom e = 10; van toc truc dan dong n =
950v/p.
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Chuong 2 CO CAU PIEU KHIEN VA CAC PHAN TU TRUNG GIAN TRONG
’ , TRUYEN PONG THE TiCH
2.1. Co cau phan phoi.

2.1.1. Con trugt phin phoi.
a. Co cdu phan phdi (van dao chiéu)

Co céu phan phdi dung dé d6i nhanh dong chay & cac nut cta ludi dudng ong va
phan phdi chét 1ong vao cac duong dng theo mot qui luat nhat dinh. Nho d6 co thé dao
chiéu chuyén dong cta co cau chip hanh (dong co thity Iyc) hodc diéu khién co cau chip
hanh chuyén dong theo mot quy luat nhét dinh.

Chét 10ng tir bom trude khi vao dong co thuy luc thudng di qua co cAu phan phdi
dé di vao cac hudng khac nhau cua ludi dng. Co ciu phan phdi c6 2 bd phan chinh 1a vo
va bo phan doi hudng. O vo c6 khoét cac ctra luu thong ndi v6i ludi dudng dng cua hé
théng. B phan d6i hudngdi chuyén trong vo dé phan phdi chat 1ong vao cac ctra luu
thong, by phan ddi nhanh c6 thé 1a piston bac, ngan kéo, nim xoay... Ta c6 céc loai co
ciu phan phdi kiéu con trugt phan phdi, khoa phan phdi va van phan phdi.

Con truot phan phdi:
B6 phan d6i nhanh 13 con

truot ¢6 thé la piston bac

hodc ngian kéo (trioa),

Tbem

thuong dung nhét 13 loai

#é thing 1 é

-——

piston bac.

Nguyén 1i lam viéc: Di

chuyén con trugt dé : NN

dong, md dudng dau. N N\ 4) {2 ‘
' |

Dua vao s vi tri va sb d)
clra dé phan biét cac loai | ~ |
truot phan phoi: | |
S6 vi tri: La chd dinh vi | /
con trugt cuia van, thuong
c6 2,3, vi tri. ' St

S6 cua (duong din): La TR NT%,
s6 156 din dau vao ra, | 4 [& A
thuong 1a 2,3,5

Hinh a: Con trugt ngan

Hinh 2- 1: Con trugt phan phdi

kéo phan phdi, gdm vo 1,

cac cta luu thong A, B

dugc ndi voi dong co thuy luc, ngin kéo 2 ¢6 can diéu khién (bang tay hodc truc cam).
Khi day ngin kéo 2 sang phai, chat 1ong tir bom qua ctra C s& dugc chuyén dén dong co
thuy luc theo ctra B
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Hinh b,c: (Con trugt phan phdi kiéu piston) gdm piston bac di chuyén trong vo (xilanh 2),
v ¢b cac 16 thong véi ludi dng cua hé théng dé chat 1ong luu thong. Khi piston chuyén
dong trong xilanh, cac bac cua piston s€ dong, mé cac ctra luu thong.

Nhu vay bang cach diéu khién piston ta c6 thé chuyén mach luu thong cua chat 10ng theo

y muén hodc dao chiéu bd phan chép hanh.

Goi b; 1a bé rong cua
bac piston va b, 1a bé p Tirbom ' > | -

rong ranh trong xilanh,
ta c6 2 truong hop: : ] i
b1>’b2: Co cdu phan A TS, bt | %}1
phdi con trugt c6 do 4 . a3
dong duong: it 1o ri, ™ L . N\\\ﬁ-:& \i\\\\\l/?
lam vigc 6n dinh nhung S S T 7
kém nhay , //?V / / 7 77 7/
b1>j>22 Co cau ,pharAl ['M‘ / "_Mq'l.
phdéi con trugt c6 do o)
dong am, ro ri nhiéu, L= '

s 4

lam viéc kho On dinh

1
i
i\
AN
s
o~/
&

nhung d nhay cao.

Con trugt piston phan

phoi 3 vi tri, bon ctra

R 3 “gs,kg\
N 4

A AN

b. Con truot phan phdi

R R

‘ s , T % Ry
di€u khién bang co cau s
phan phdi phu 5'"“ il
Con trugt piston phan 2) }
l

phdi tuy dong 2 vi tri,

bbén cira, c6 bd phan L~ | ; = .
diéu khién la 1 co cau l 72 o

phan phoi phu. Mot I : m

luong chat léng lam 5\\_\\\@\ N .
viéc tor bom s€ di qua ST AN \
co cau phan phdi phu _ W
dé lam nhiém vu diéu

khién. / £} \

Khi piston cua co cau

AN AR

phan phbdi phu di Hinh 2-2: Con trugt phan phdi diéu khién bang dién
chuyén sang trai, chat 1ong tir co cdu phan phdi phu di vao budng bén trai cua Xilanh
chinh, day piston 2 di vé phia phai. Chat 1ong tir bom s& di theo dudng 6ng bén phai vao
dong co thuy luc.
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Khi piston ctia co ciu phan phdi phu di chuyén sang phai, chat 16ng tir co ciu phan
phéi phu di vao budng bén trai ciia xilanh chinh, day piston 2 di vé phi trai. Chat long tir
bom sé& di theo dudng dng bén trai vao dong co thuy Itra 1am thay ddi chiéu cua dong co
thuy luc.

Uu diém: Piéu khién nhe nhang nhitng phu tai rat 16n cta dong co thuy luc vi co ciu
phan phdi phu chi lam nhiém vu diéu khién piston ctia co cu phan phdi chinh chir khong
diéu khién tryc tiép dong co thiry luc ¢ phu tai 16n.

Con trugt ngan kéo phan phdi ba vi tri, diéu khién bang cong tac dién tir.

Hinh a: Ngét mach di¢n ca 2 bén, dudi tac dung cua 10 xo, cac van bi 1,2 déu mé ctra
thong voi bom din chét 1ong vao 2 budng A, B cua céac piston 3.4, ap sut chét 1ong tac
dung vao 2 dau piston gitt ngin kéo & vi tri trung gian.

Hinh b: Béng mach dién & bén trai, van bi 1 bi nam cham hut vé bén phai dong kin ctra
dan chét 1ong tir bom vao 2 budng A 1am 4p suat ¢ budng nay giam xudng, ngin kéo bi
day vé phia trai din chat 16ng tir bom dén dong co thuy luc theo cira bén trai.

Hinh c: Ngét mach di¢n & bén trai, dong mach di€n & bén phai, van bi 2 bi nam cham hut
vé bén trai dong kin cira din chit 16ng tir bom vao budng B 1am ap suit ¢ budng nay
giam xudng, ngin kéo bi ddy vé phi phai din chat 1ong tir bom dén dong co thay lyc theo
ctra bén phai.

2.1.2. Khéa phdn phdi

Bao gom v c¢d dinh va nut xoay cé lip bo phan diéu khién

Cac ky hi¢u:

Hinh 2 - 3: Khéa phéan phbi
p: Puong vao ciia chat 16ng c6 ap suat cao
O: Puong thai chat 1ong
Trong mit cat AA: Puong 1 théng voi dudng thai O, dudong 6ng 2 thong véi duong ap
sut cao (dau tir bom vao) (1,2 ndi véi 2 phia cua xilanh luc)
Nut xoay hinh nén: BPam bao dong khit, dé khac phuc lyc doc truc nguoi ta st dung 10
xo dé nat ép khit vao vo. Ap luc chat 1ong cang 16n thi 10 xo cang phai cing do d6 luc
diéu khién ting.
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Nt hinh tru: diéu khién nhe nhang, dé han ché ro ri do nat 1éch vé 1 bén nguoi ta khoan
cac 16 thong hudng kinh trong than nat 1am cho cac khoang ap suat 16n d6i dién nhau, ap
lyc tac dung 1én nut can bﬁng hon.
2.1.3. Van phén phéi

Dung khi can phan phéi chit 1ong 1 cach gian doan theo cac quy luat nhat dinh (hé
thong thuy luc tiy dong).
Uu diém: Pon gian, chic chin, d6 kin khit cao.
Khi khéng c6 luc tac dung nip van ép khit vao dé van nho 16 xo hodc trong lugng ban
than, ngin khong cho chit 1ong chay qua né.
C6 thé dong mé van bang tay, truyén dong co khi hay dién.

Van phan phdi diéu khién bang truc cam.

7o bom #57 T barm din ,
?&"izf@ l I T

Z

Hinh 2 - 4: Van phén phdi diéu khién bang truc cam

2.2. Co ciu tiét lvu

. . 4
Van tiét Iuvu dung d€ di€u chinh luu A -
lwong dau, do d6 diéu chinh dugc van == - =
tdc cuia co cdu chap hanh.
7} -
o
p?
N ’bf S\ N \
N HANN \,I_, CIANANNR MW
Van tiét luu c6 hai loai: . 1
e P +- |
+ Tiét Iuu ¢o6 dinh :
Ki hiéu :
~_~
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+ Tiét luu thay doi duoc luu luong
Ki hiéu :

-
A
—Pﬁ‘_“\—r

Diéu chinh van tiét luu bang cach thay doi tiét dién luu thong cta chat long.
Tiét luu c6 thé dit & dudng vao hodc dudng ra ciia co cdu chap hanh, thong thuong duoc
dit & dudng ra, khi d6 tiét luu dong vai tro mot van giam ap.
Goi F 1a tiét dién cua pit tong xi lanh lyc (co cau chip hanh)
v 13 van tdc cua pit tong xi lanh luc
Luu lugng cla co cdu chdp hanh la:  Q=F.v
Goi A, 1a tiét dién chay qua tiét luu va Ap = p, — ps 13 hiéu 4p khi chit 1ong chay qua tiét
luu.

Ta co:

5
Q, =wA,. f;g.ﬂ'i\.p [m/s]
P

)
hoac A..v =LA, .C. /Ap (c= =€ —const)
P

WA L\f:Tp
- A

¥

= v

Trong d6: p 1a hé s6 luu luong

A, 1a dién tich mat cét cta khe ho: r.d’

A= [m?]:

Ap =( p2 — Ps) 12 ap suét truéc va sau khe ho [N/m];

p 1a khéi luong riéng cua dau [kg/m°).

Khi A, thay d6i = Ap thay doi Da Q Ds
Van tbc co céu chép hanh dugc diéu >,

chinh nhd A, va hiéu ap Ap. Hai tri sd e~

ndy thay déi duoc véi loai tiét luu didu ] XT\ ;
chinh duoc. h !

Khi dim bao duwoc Ap = const thi 4p Hinh 2-5: B§ chénh Iéch ap suat va luu lugng

suat lam viéc ciia co cau thay d6i va dong chay qua khe ho
cho A, khong ddi thi dam bao duogc luu luong khong ddi nghia 1a van tdc co ciu chap
hanh khong doi (diéu nay nghién ciru qua bo 6n téc)

Duya vao phuong thirc diéu chinh luu lugng, van tiét luu c6 thé phan thanh hai loai
chinh: Van tiét luu diéu chinh doc truc va van tiét luu diéu chinh quanh truc
+ Van tiét luu diéu chinh doc truc
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A =2rnr.AB

%\@7 Z ! Z AB= h.sinu'
1P \ D: ;4,,11 % i | =T h'S;na.cosa
hT‘@ : ; g i ’); 2 ? = A =2nhrsina
i T, :
A?jmj / PJEL- (@.cosa : VCB = bo gua)

+ Van tiét luu diéu chinh quanh truc

2.3. Cac loai van
2.3.1. Van mét chiéu
Van mot chiéu:

Pé din dong chay di theo mot
huéng, néu theo hudng nguogc lai thi dau s&
bi ngan lai.

Thuong dat ¢ cua vao cua bom, khi may
ngimg 1am viéc, dau khéng bi chay hét vé
bé dau, do d6 khong khi khong lot vao hé
théng.

Hinh a,b: Van kiéu bi, kiéu con; c6 két cau don
gian nhung khé dong khit.

Hinh d: Van kiéu piston; 4p luc chat 16ng thang
luc 160 xo lam chéat 1ong chay tir a sang cira b.
Khi c6 sy doi chiéu dong chay, chit 1ong chay
qua 16 6 vao rudt piston 3 tao ap luc tic dung
1én piston, cung véi luc 10 xo ddy piston ép
xudng dé van khong cho chat 1ong chay ngugc.

D061 voi van 1 chiéu thi luc 10 xo cua

Hinh 2 -6: Van m6t chiéu

2 {EENNIN /

3

/

4

/

¢,

Hinh 2-7: Van mét chiéu kiéu piston

van phai that nho dé it gy t6n that nang luong. Dbi v6i van kiéu piston (Hinh 2 — 7) thi

luc 10 xo0 16n hon nén st dung khi can thoat luu Iugng 16n va ap suat [am vi¢e cao.
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2.3.2 Van tran va van an toan

Van tran va van an toan dung dé han ché viéc ting ap suét chat 1ong trong hé
thdng thuy luc vugt qua tri s quy dinh. Van tran lam viéc thudng xuyén, con van an toan
lam viéc khi qua tai P

Ki hiéu van tran: | l_ M

Van an toan c6 nhiéu loai:

+ Kidu van bi (tru, ciu) |p:
+ Kiéu con trugt (piston)
+ Van diéu khién hai cap ap suét (phdi hop)

a. Kiéu van bi

Vit dfc
N
7 ! ’///’}Eu Lo xo
Lo xo o
(o c.:mgaé x ?.Bs_(dmui}i
Bi cguﬁf r
Ly

B
Hinh 2-8 :Két ciu kiéu van bi
Khi 4p suét p; do bom diu tao nén vuot qua muc diéu chinh, né s& thing luc 10 xo, van
md ctra va dua dau vé bé. Dé diéu chinh 4p sudt ta diéu chinh vit phia trén.
Ta c6 p1.A =C.(X +X,) (b6 qua luc ma sat, quan tinh, p, = 0)
Trong do:
Xo - Bién dang 10 xo tao stc cing ban dau; C — Do ctng 10 x0; Fg = C.xo Luc cing ban

dau; p; — Ap suat lam viéc cua hé

théng; A — Dién tich tac dong cua ISl Vit dfc
bi -

6 kit of . iR
Kiéu van bi c6 két cau don gian C | A &
nhung c6 nhugc diém: Khoéng X | / i % :

\ . £ Al A X ﬂ' X / |
duflg‘ duqio ap .su‘at cao,ﬂ g2y ?n ——-——T I 20 | || | | 1| Pa
khi 1am viéc. Khi 10 xo héng, dau . _‘// i Al

\ 5 ’ 1
lap tirc chay vé bé lam cho ap suat — 1 ‘ / ‘
trong hé thong giam dot ngot 2 .. "
gq v gg v £C Lo giam L | | | | |
b. Kiéu van con truot chin ~ VAW !
L]

Dau vao ctra 1, qua 16 giam chan 3

vao budng 3. Néu nhu luc do ap

suat dau tao nén la F 16n hon luc C
Hinh 2 - 9: Két cau kiéu van con truot
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diéu chinh cua 16 xo F, va trong lugng G cua pit tong, thi pit tong s& dich chuyén 1én
trén, dau s& qua cira 2 vé bé. L) 4 dung dé thao dau do ¢ budng trén ra ngoai.
Ta co: p1.A = Fix(bé qua ma sat va trong luong cua pit tong)

Fix=C.Xo
Khi p; tang F = pl*.A > F, = piston di 1én vdi dich chuyén X

= p1 A =C.(X 1+ Xo)
Nghia 1a: p; T= piston di 1én mdt doan x = dau ra cira 2 nhiéu = p;! dé 6n dinh
Vi tiét dién A khong thay d6i, nén ap suét can diéu chinh p; chi phu thudc vao F, cua 1o
XO.
Loai van nay c6 do giam chin cao hon loai van bi, nén n6 lam viéc ém hon. Nhuoc diém
ctia nd 14 trong truong hop luu lwong 16m véi ap sudt cao, 10 xo phai co kich thude 16n, do
do6 lam tang kich thudc chung cua van.
c. Van diéu chinh hai cap ap sut
Trong van nay c¢6 2 10 xo: Lo xo 1 tac dung truc tiép 1én bi ciu va vai vit diéu chinh, ta
c6 thé diéu chinh dugc ap suét can thiét. Lo xo 2 ¢ tac dung 1én bi tru (con truogt), 1a loai
10 xo yéu, chi ¢6 nhiém vu thémg lyc ma sat cta bi tru. Tiét dién chay 1a ranh hinh tam
giac. L tiét luu c6 duong kinh tir 0,8 + 1 mm
Dau vao van ¢ ap suit py, phia dudi va phia trén cta con trugt déu c6 ap suat dau. Khi
ap sudt dau chua thing duoc luc 10 xo 1, thi 4p suét p; & phia dudi va ap suét p, & phia
trén con truot bang nhau, do d6 con trugt ding yén.

Néu ap suat p; tang 1én, bi cau s€ mo ra, dau s€ qua con trugt, 1én van bi chay vé bé. Khi

du chay: A, p1>C1X§2 C2X3?> P A

Do strc can cua 10 tiét

luu, nén p; > py, tc 1a Virdie
in . i
mot hi€u ap: Ap = p; - i
p, duoc hinh thanh tir Loxol %
<y , A i Van trin
phia du6i va phia trén (@0 cimg c[:;z)
con truot (lc nay ctra b () A4Biciu
3 van dong). : A,
Khi p; ting cao thin
P 8 8 Loxo2
lyc 10 x0 2 = lac nay (46 cim Van an toin
: b cimg ) .
3 LBi tru (con truct) |qam v e
ca 2 van déu hoat b (lam viéc khi qué i)
dong. //' e T
Ap suat co thé diéu 15 tiét e A
chinh trong pham vi
rat rong; Hinh 2 - 10: Két cdu cua van diéu chinh hai cap 4p suat

tlr 5 + 6,3 bar hodc c6 thé cao hon.
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2.3.3 Van diéu dp

a. Van giam ap

Trong nhiéu trudng hop hé thong thuy
lwc mot bom dau phai cung cap niang lugng cho
nhiéu co ciu chap hanh cé ap sudt khac nhau.
Luc nay ta phai cho bom lam viéc v6i p suét
16n nhat va ding van giam ap dat trude co ciu

chap hanh nham dé giam ap suat dén mot gia tri

can thiét

Ki hi€u va két cau van giam ap

Ki hiéu
P

<
~t
&

RN
NN
-

e

oYY

N |

=
%} — .
NN

Hinh 2- 11: Két cdu cta van giam ap

Mach thuy lyc c¢6 lip van giam ap

Trong h¢
thng nay, xi lanh
1 Iam viéc véi ap
suét p1 , nhd van
giam ap tao nén ap
suit p; > p, cung
cap cho xi lanh 2.
Ap suat ra p, ¢o
thé diéu chinh
duoc nho van

giam ap.

7
A

NN

| N

N
5

Hinh 2 - 12: So @6 mach thuy luc c6 lap van giam ap

Ta c6 luc can bang cua van gidm ap:
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p2.A = F|X (F|X: CX)

C.x
A

= P, = = A = const, x thay d6i = p, thay do6i

b. Van can

Van can c6 nhiém vu tao

nén madt suc can trong hé thong.

Hé théng ludn co dau dé boi

tron, bao quan thiét bi, thét bi

lam viéc €m, gidm va dap
Ki hiéu:

|
oSt

|

) Hinh 2 -13: Mach thay luc c6 lip van can
Trong hinh 2 - 13 van can lap

vao cira ra cua xi lanh c6 ap sudt p,. néu luc 10 xo cta van 1a Fy, va tiét dién cua pit tong
trong van 1a A, thi luc can bang tinh la:

le

A

Nhu vy ta thiy rang ap sudt & clra ra (tirc can & cira ra) c6 thé diéu chinh duoc tiy thude

Pz.A—F|X:03p2:

vao su diéu chinh luc 10 xo0 Fi,

c. BO 6n toc P4
Ki hiéu:

BO On toc c¢6 nhiém vu dam bao

hiéu ap khong d6i khi giam ap (Ap

= const), va do d6 dam bao mot luu

luong khong ddi chay qua van, tirc

la [am cho van toc cia co cau chap
hanh c6 gia tri gan nhu khong doi. Hinh 2- 14: K&t cau bg 6n toc
Nhu vay dé on dinh van toc ta su

dung bd On toc
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B0 0n toc 1a mot van ghép gom c6: mdt van giam ap va mot van ti€t luu. Bo 6n toc co thé

nam trén duong vao hodc duong ra ciia co cau chap hanh nhu van ti€t luu, nhung pho

bién nhat la 1ap & duong ra cua co cau chap hanh.

Diéu kién dé b on toc co the lam viéc 1a: p1> p2> P3> Pa

Ta c6 phuong trinh can bang tinh:

Aps=ps.A+Fx=Ap=p3;—pPs =

Q, :/‘A&Cm:k\/EX

le
A

Q2 khong phu thudc vao tai ma chi phu thudc vao Fi, v on dinh

Ps

AS

WARSIINNY

2.4. Ky hiéu ciia cac phan tir thity luec.

2.4.1. Ky hiéu bom va dong co thuy luc.

Hinh 2 - 15 So d6 thuy luc ¢ lip b 6n tde

Tén thiét
bi

Ky hi¢u

Tén thiét
bi

Ky hi¢u

Bom dau

Bom dau
thay  doi
duoc luu
luong
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a. Bo loc a. binh
dau ? trich chira
b. Bé diu <:> | b. Béo p @
a) b) Sudt a) b)
Xi lanh
RN Xi  lanh NN
don lui vé don Lii va T\ 7\ 7\ |

. on lui vé
bang . V V

) bang 10 xo0 {7
ngoai luc

i Xi lanh
Xi  lanh . .

o kp  co
kép lui vé | ) %
bing thit giam chan I

an .
& Hy . cubi hanh I |
luc X
trinh
Xi lanh |
kép tac | Tac dung
dung 2 LT TJ tay quay
phia
Xi lanh vi L Xi lanh vi | ]

. . Jo— , ) | ]
sal tac [ sal tac | ! l
dung don d;v dung kép
2.4.2. Ky hiéu cac loagi van.

Tén ) A .

. .. | Kyhiéu Tén thiét bi | Ky hi¢u
thiét bi
Van
1chiéu —PA— Van tiét luu

thay doi T
d \
e Hoe o —_— % —
Van - |= lugng
tiét luu
Van dao
Van A chiéu 4/2 tac AL 1B
tiét luu dong dienva | , H X[} [
1 chiéu bang tay Pt
..... Van dao
Bo on I P jp chiéu 4/3 tac

_ o 1} Al |B
. e e — o H
toc = ' dong dién 2 V4 X -1/t e

L:—_J-_-J chiéu rIIT
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Van

_,} A B

dao H L Van dao ’\\ / /'
chiéu T chiéu 5/2 T E
2/ p R P T
Van :

, Van 4/3 w1
dao . i frung .aL B

5 ri
s | [SI7] ST
a2 '{x‘ . gian an toan | ! T ¥4
Van A B Van 4/3 Vi
dao A X:-l tri trung ALLE

Y W . R i B
chiéu gian cua P | . .,r1 - ){%:‘r‘;‘
4/2 T ndi T Pl Ts

Van 4 2

|
dao W‘\llll/‘w Van i sus
3 -- - - n
chidu DR T AP
5V 3

52 q
Van
giam ‘p' N
ap (van
I? ( 'WG‘ Van can A
tran; | |
van an ' P2
toan)
Van
dién tur B )
N AL Van dién tu AL |B
diéu Wi a ilh WA R ) A 1 11
2 a7 b luon tra veé |
khién +‘:::::’::|::::.‘.u tha ; r [T T
., ' on (W
gian X T Ty g pt T
tiép
B  J U
_______________ Van tac I 1 |
" 1 1 :
By on| bR —te o Sl ol o]
. . i on oa ; :
toc L 1 7 < 8 : : !
L. 1T lan , !

2.4.3. Ky hi¢u tin hiéu tdac dong.

Tén thiét bi | Ky hiéu Tén thiétbi | Ky hiéu

Ki hiéu tin hiéu tac dong bang tay




Nut an (dang
tong quat)

Nut bAm

Tay gat

T

Ban dap

Ki hiéu tin hiéu tac dong bang co

‘ Cit chin ban

Péu do - . i
L con lan

Nut c6 ranh [

o [V Lo xo0
dinh vi
Ki hi¢u tin hi€u tac dong béng dién

s |7 ca s

Dk bang dién NN Dién va 16 xo

Lo xo va thuy

luc

o[

bién, 10 xo va

thuy luc

bi¢n va thuy

luc

/T

Theo hudng

dan cu thé

[ |- N Eﬁ“\r/ﬁ
Ricialiniieie
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Chwong 3 MAY CANH DAN VA TRUYEN PONG THUY PONG
3.1. Khai quat chung

a. Khai niém va phan loai :

Mubdn truyén co nang tir bd phan dan dong dén bo phan lam viéc cua cac may,
ngoai cac loai truyén dong co khi, dién, khi nén con c6 truyén dong thuy luc, loai nay dap
ung dugc yéu cau la ém, On dinh, dé tu dong hoa...

Tuy vao loai may thay luc st dung trong truyén dong ma phan loai thanh truyén dong
thity dong va truyén dong thuy tinh (thé tich), c6 dic diém sir dung va pham vi lam viéc
khéc nhau.

b. Uu nhuoc diém:

Uu diém:

Dé thuc hién viéc diéu chinh v cép va tu dong diéu chinh van toc chuyén dong cua bd
phén lam viéc.

Dé dang dao chiéu bo phan lam viéc.

bam bao cho may lam viéc 6n dinh, khong phu thudc vao sy thay doi tai trong ngoai.
Truyén dugc cong suét lam viéc 16n.

Két cau gon nhe, ¢6 quan tinh nho do trong lugng trén mdt don vi cong suét truyén dong
nho, diéu nay c6 y nghia 16n trong cac hé théng tu dong.

Chét 16ng lam viéc cha yéu 1a dau khoang nén d& c6 diéu khién béi tron tét cac chi tiét,
do d6 truyén chuyén dong ém, khong on.

C6 thé phong sy ¢b khi qua tai.

Nhuoc diém:

Van toc truyén dong han ché do diéu kién chdng xam thyc, dé phong va dap thuy luc, do
t6n that cot ap ...

Lam viéc vé6i chét long do d6 phai dam bao diéu kién 1am kin, chét 1ong d& bi ro i, khong
khi lot vao truyén dong. Vi vay két cdu phirc tap, kho ché tao.

C. Yéu cau vé chat 1ong 1am viéc khéa phirc tap:

D6 nhdt (yéu cau o ri it, that ning lugng nho).

Tinh chat dau it thay doi theo nhiét do va ap suat.

Tinh chat hoa hoc bén viing.

Kho chay, it hoa tan vdi cac chét khac, khong an mon kim loai.

Thuong lam viée voi dau khoang 1a chat 1ong dé chay nén phai chii y 1am mat may.
Truyén dong thay luc do ¢6 nhiéu wu diém nén dugc sir dung ngay cang nhiéu trong cong
nghiép. Pé khac phuc nhitng nhugc 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, thiy-khi-co...
Trong chuong nay trinh bay loai truyén dong thity dong.
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3.2. Ly hgp thuy luc
3.2.1. Sor d6 cdu tao vao nguyén Iy lam viéc

Khép nbi thuy luc: La két ciu don gian nhat cua truyén dong thity dong, truyén
momen quay tir tryuc dan (1) dén truc bi din (2) ma khong thay d6i mémen dé. Vi dung
mdi truong chat 1ong 13 khau trung gian nén coi day 13 ndi mém cac tryc.
So d6 bao gom:
Banh bom (1) ldp c6 dinh trén tryc din (5) ndi véi dong co dan dong.
Banh tua bin (2) lap c¢d dinh trén tryc bi dan (4)
V6 (3) ctia khép ndi 1ap v6i banh bom va lap 1ong khong trén truc bi dan tao thanh budng
1am viéc chura chit 1ong.
Hai truc dan va bi dan tach roi nhau, vo (3) c6 thé quay 16ng khong trén truc (4).
Khi truc dan (5) quay kéo banh bom
(1) quay theo, chat 1ong duoc cung cp
ning lugng va chuyén dong theo
huéng ly tAm ra ngoai. Sau d6 chét
long di vao banh tua bin (2), qua cac

ranh dan gitra cac banh va truyén nang

lugng cho banh tua bin Iam cho no

quay cung chiéu véi banh b0’rr‘1. —Lh ]
Nhu vay mémen quay da truyén tir truc

dan (5) dén truc bi dan (4), chit 1ong sau khi ra khoi banh turbine lai di vao banh bom
thuc hién qua trinh tiép theo. Mémen quay di truyén tir truc dan (5) dén truc bi dan (4),
chat 16ng sau khi ra khoi banh tua bin lai di vao banh bom thyc hién qua trinh tiép theo.
MBJi phan tir chat 16ng thue hién dong thoi 2 chuyén dong :

Quay vong tuan hoan theo phuong tir banh bom
(1) dén turbine (2).

Quay vong quanh truc ciia khép néi = Chuyén
dong tong hop 1a chuyén dong xoan dc.

3.2.2. Cdc théng s6 co ban ciia ly hop thiiy luc.

Tinh todn mot s6 thong s6 cua khop nbi thay

luc:
a. Tinh momen:
Xuat phat tir luat twong tu trong mdy thay luc

canh dén, ta tinh duoc mémen quay truyén bdi
khép ndi thiy luc: Hinh 3 -1: Ly hop thiy luc
Mg =-M; = ﬂ*MTJ’DSné
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D: Puong kinh 16n nhét cua khép néi thiy luc, can chon D thé nao dé khi khép néi thay
luc truyén mémen quay M theo sé vong quay n tuong Gng véi cong sudt cuc dai cia
dong co thi hé sb trugt s vao khoang (2 — 3) %.

AT Hé s6 mémen thuy luc, phu thudc vao kich thudc tuong ddi cua khép ndi thuy luc
va ti s6 truyén i.

Cong thirc gan dung dé tinh Ay 7, 1a:

1n(m=
r3(3)
982 30

Trong do:

g: Gia tdc trong truong

o, 1, T2, R : Cac ban kinh ctia khép ndi
c,
r,og

: Hé s van toc (van tbe hudng kinh khong thir nguyén).

(P:

s: Hé sb truot.
b. Tinh cong suét cia khdp nbi thuy luc:
NmaX: }\‘NTL FYDSn?é

Vi N = Mg0g = —<A,, yD°N3

max = 30

T

= Nr = 307 Mn

AmTL VIt An 1o duoc xac dinh dua vao két qua thuc nghiém qua d6 thi Ay 1. = (i) hay f(s).
Tir cac thong s trén, néu cho trude cac thong sd Ny,yn Ny ctia khép ndi thuy luc nguyén
hinh va biét cac thong sb NN YN NNy Ny D thi ¢é thé tinh duoc duong kinh 16n nhét cua
khdp ndi thay luc nguyén hinh (thuc) Dy

Dy cling dugc xac dinh theo cong thirc :

1

5
D — Nmax3
Any M

c. Tinh s6 canh dan Z :

* P01 voi banh bom :

Xac dinh theo cong thirc thuc nghiém:
+ Do6i voi khép ndi thity lyc ma banh cong tac c6 vanh trong:
Z5=1,39.D%%
+ Do6i voi khép thily luc ma banh cong tac khong co vanh trong:
Z5=8,65.D%%"
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D: Pudng kinh 16n nhat tinh bang mm.
* Pi voi banh turbin:
Z1 thuong 1éch vo1 Zg vai canh dé tranh sy trung pha va dap.
3.2.3. Dac tinh cua ly hop thuy lyc
a. Puong dic tinh ngoai: Biéu thi mbi quan hé giita cac thong sé ngoai. P 13 mbi quan
hé giita momen quay M, cong suat Ng, Ny, hiéu suat n theo n.khi ng = const. Puong
nay duoc xay dung bang thyc nghiém.
Ché d6 khong tai: Mg = M =0; s =0;
Ng=nt; Ng=Nr=0n=0

* Ché do tinh toan: 1 ~ Nmax= 0,95 + 0,98 ¥ T 7
, , NN A
* Ché d6 ham:(Tuabin dung yén): MIINC hoe
o
Minax; Nemax; Nr=0;nr=0 3 AN : o
Khi d6 toan bo cong suit bd truyén bién thanh nhiét ; N UPe
y =7l NN/
nang. ) , 7 ‘ . AN 0
Vi du: O t6 dung khép ndi thuy luc dé truyén dong. .
A , g -
+ O t6 dung: Pong co lam viéc, cat ly hgp = khdp el )
n6i & ché do khong tai. Hinh 3- 2: Pudng dic tinh ngoai

+ O t6 chuyén dong voi vimax = Khép ndi thay luc &

ché do tinh toan Nmax.

+ O t6 truot trong bun: Banh khong quay, dong co 1am viéc voi md men can cuc dai,

khép ndi 1am viéc & ché d6 ham.

* Nhan xét :

+ Khi ny ting tir 0 d&én ng thi m6 men M giam = cong suit trén truc chu dong N giam

(vi Ng = M.wg; ma mg=const).

+ Khi nt=0 va n=ng thi céng suit N1+=0; trong khoang giira 2 trj sé nay Nt cé gia tri cuc

dai.

+ Pudng n 1a duong thang vi : n=i= E—T
B

+ Khi ny —ng thi khi d6 cong suat Ny — 0, mdé men quay chi du thang momen can do

ma sat va hiéu suat vé gia tri 0 chi khong thé 1én gid tri 1.

Puong dic tinh tong hop: Trong thuc té khdp ndi ¢ thé lam viéc v6i nhitg dong co co
s6 vong quay thay d6i (ng=var) nén ta sir dung duong dic tinh téng hop, biéu dién quan
hé giita M voi nt khi ng thay doi, ngoai ra con c6 nhiing duong cong biéu dién sy thay
d6i M voéi cac gia tri M 1a nhu nhau (dudng dong hiéu suét).

b. Pudng dic tinh qui dan
Dung dé so sanh cac khdp néi twong tur ¢ két cau, kich thude, chat 1ong lam viéc
khac nhau. Puong nay xay dung trén co s& két qua thuc nghiém dya theo cong thirc

tuong tu, voi cac dai lugng quy dan sau:
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D = 1m; ng=1v/ph; y=1N/m*= M= Ay,

(cac thong sb ctia KNTL quy dén) A Mfﬂ“ X 60 4{’5 27 0 7

A, La momen truyén béi khdp nodi thuy luc quy 5 y {g
dan (mb hinh), twong tu véi khép ndi nguyén hinh, K Ve ~ 08
khép noi thuy luc mé hinh c6 cac thong s6 da néu 3 \\ 25
rén. i::—; Ving=1v/ph nén: i=nr ? :‘; \\ 04
Ay, = f(1) ddc trung cho m6 men quay cua mot loat 7 L~ \\ g2
khop ndt twong ti véi khép ndi thuy lwe mé hinh ¢ g7 0% 5 78 ;’aﬂ{
duoc chon.

, . - Hinh 3 -3 : Dudng dic tinh qui da
Néu khép noi thuy luc c6 cung dang két cau va h¢ m Hong Gac tii qui dan

thdng canh din nhung 1am viéc voi chét 1ong c6 d6 nhét khac nhau thi dic tinh qui dan s&
khéc nhau.

Khao sat duong dic tinh qui dan tmg voi hai truong hop : chét 1ong chira ddy hodc khong
day budng lam viéc cua khop nbi thay luc.

Chtra day: Khi thé tich chat 1ong chiém khoang 90% thé tich budng 1am viéc.

Chtra khong day: Khi thé tich chat 16ng nhé hon 90% thé tich budng 1am viéc. Pudng dic
tinh trong truong hop
chira khoéng diy s&
cho thiy duong M bi
ubn gip cuc bo va
khong lién tuc, do do

xuat hi¢én vung lam

viéc khong 6n dinh
(M dao dong dot
ngot).

* Giai thich:

Khi chat 16ng khong day n6 cé thé chuyén dong trong budng lam viéc theo 2 trang théi:

Hinh 3 -4 : Chit 16ng chtra khong day budng lam viéc

+ Chuyén dong theo vong khép kin nho khi chit 16ng chay vao banh banh bom ban kinh
16n (hinh 3 -4 ¢).

+ Chuyén dong theo vong khép kin 16n khi chét 16ng chay vao banh bom véi banh kinh
nho nhat (hinh 3 - 4 d).

Su bién d6i trang thai chuyén dong tir vong khép kin nhé sang vong khép kin 16n dién ra
dot ngdt lam md men quay tang vot. Trong khoang qua do¢ tur trang thai nay sang trang
thai khac khép ndi lam viéc khong 6n dinh.

Dé khac phyc hién tugng nay ngudi ta dat dia chan ¢ 16i ra ciia banh tua bin = chét long
khong thé chuyén dong theo vong khép kin 16n = khép ndi thuy lyc chira khong day chat

long s& 1am viéc on dinh ( & trang thai vong khép kin nho).
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¢. Pac tinh ciia bién tdc thuy luc:

* Puong dac tinh:

Céc dudng dic tinh thyc nghiém déng vai trd quan trong trong viéc hoan thién cac két
qua tinh toan, danh gia tinh nang lam viéc va sy tién 1gi trong qua trinh st dung.

Trong truyén dong thuy dong, ngudi ta goi cac thong s dung trong tinh toan thiét ké nhu
H, Q, ng 1a thong $6 trong; con cac thong sb dé dat hang, chon, st dung may nhu N, M, n
va nrla thong s6 ngoai.

* Puong dic tinh téng hop:

1 f'.f)ﬁb;' 7=t I
, I ! a2 .3 ”Mfrﬁuo’ﬂdﬂo
nhiing dong co co6 sO vong quay thay doi (ng. TP

=var) nén ta st dung dudng dic tinh tong hop, E‘

Trong thuc t€ khop néi cd thé lam viéc voi

biéu dién quan hé gitta M vai nt khi ng thay doi, 28

ag

ngoai ra con c6 nhirng duong cong biéu dién su = G5

thay ddi M véi cac gia tri hiéu suét 1a nhu nhau Mtsings s

(duong dong hiéu suat).

(")
* Bubn% déc tinh quy dan: , o Hinh 3 -5: Puong dic tinh tong hop
Dung dé€ so sanh cac khop néi co két cau, kich
thudc, chat long lam vi¢c khac nhau.
DPuong nay xay dung trén co s két qua thuc nghiém va dua theo cong thirc twong tu, véi
cac dai luong quy dan sau:D = 1 m; ng=1v/ph; y=1N/m®
Khi d6 ta c6 : M=Ay 1.=Am
Nhu vay Ay 12 mémen ctia khép nbi quy din (mé hinh) twong tu véi khép ndi nguyén
hinh, khép ndi thuy Iyc mo hinh c6 cac thong sé di nén trén.

v = f(i) dic trung cho mémen quay cua mot loat khép ndi twong tu véi khéi ndi

thuy Iuc mo hinh dugc chon.
i:n—T Vi: ng=1 v/ph n’n; i = ny
n B

Néu c6 khdp ndi thity luc cé cung dang két ciu va hé thong canh dan nhung 1am viéc véi
chat 16ng khac nhau thi dic tinh qui dan s& khac nhau.
Khao sat duong dic tinh qui ddn ing vai hai truong hop: Chat 1ong chita day hodc khong
day budng lam viéc cua khop ndi thay luc.
Chtra day: Khi thé tich chat 1ong chiém khoang 90% thé tich budng lam viéc (da khao
sat).
Chtra khong day: Khi thé tich chat 1ong nho hon 90% thé tich budng lam viéc.
Puong dic tinh trong truong hop chira khong day s& cho thdy duong M bi ubn gap cuc
bd va khong lién tyuc, do do xuét hién vung lam vi¢c khong 6n dinh (M dao dong dot
ngot)
Giai thich :
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Khi chat 1ong khong diy nd co thé chuyén dong
trong budng 1am viéc theo 2 trang thai :
Chuyén dong theo vong khép kin nho khi chat long
chay vao banh bom v&i ban kinh 16n .
Chuyén dong theo vong khép kin 16n khi chat long
chay vao banh bom vé&i ban kinh nho nhat.

Su bién d6i trang thai chuyén dong tir vong

khép kin nhé sang vong khép kin 16n dién ra dot ngot

lam moémen quay tang vot. Trong khoang qué do tu

trang thai ndy sang trang thai khac khép ndi lam viéc Hinh 3 -6: Chét long chuyén dong

khong 6n dinh.
Dé khic phuc hién tuong ndy ngudi ta dit dia chin & 16i ra ctia banh turbine = chat long
khong thé chuyén dong theo vong khép kin 16n = khép ndi thuy luc chira khong ddy chat
16ng s& lam viéc 6n dinh (6 trang thai vong khép kin nho).

Cau héi thao luan chuwong 2
Cau 1. Néu ky hiGu, cong dung va pham vi ing dung cua co ciu tiét luu?
Cau 2. So sanh wu nhugce diém cua con trugt phan phdi va van phan phéi? Trinh bay
nguyén ly hoat dong cua tung loai?
Cau 3. So sanh vu nhugc diém cua van an toan va van diéu ap? Trinh bay nguyén ly hoat
dong cua tung loai?
Cau 4. Giai thich cac ki hiéu sau:

P -'!'-l IE
o WXl
f Y1 T Ve
o, plIT
4I |
g A L ;w
L. > T YITT7IY/r
— 1 T 5 3
1
Al B Al |B
2RI RO
b T T a e S e
7 BT TT ! x+ HT "Jf

3.3. Bién mé thity luc

3.3.1. So' dé6 ciu tao va nguyen li lam viéc cua bién mé thity luc

Str dung khi can bién d6i momen quay gilra truc dan va truc bi dan, thuong duoc
dung dé ting mdémen quay cua tryc dan Vi 80 vong quay cua truc bi dan thuong nho hon
sO vong quay cuia truc dan, khi d6 bién toc thiy lyc dong vai trd nhur hop giam toc.
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Bo bién mo gdm
banh bom, banh
tuabin, khop mot

chiéu, stato va voé
. , Banh bom
bi€n md chwra tat ca (canh)
Vi b

cac bo phan do. Bo bidn mé

-

bién mo6 duoc dién | } [
(I

2 M {‘rﬂ*
ddy ATF do bom % ;&

\, Canh .Y

|
-

dau cung cap. Pong

Vong T 4
co quay va banh dan huéng T
. . WVang ]
bom quay, va dau bi dén huong
day ra tr banh bom Hinh 3 - 7: Bién mé thiy luc

thanh mot dong manh lam quay béanh tua bin.
Banh bom dugc bd tri ndm trong vé bd bién mé va ndi véi truc khuyu qua dia din dong.

Nhiéu canh hinh cong duoc ldp bén trong banh bom. Mot vong dan huéng duoc lap trén

mép trong cua cac canh dé duong dan S y N\ siehbom
\ A A T v Bl
dong dau dugc ém. sao_ |11 0 U 7T
4 . , Z n , e stato ||| W / _-Vohopsé
Rat nhi€u canh dugc lap 1én banh A~ = -
A . 1 ©4ng cor = ‘ i“eﬂ l =
. e \ ’ ir 1
tuabin giong nhu trudong hop banh bom. - Ul ':m
Hudéng cong cuia cic canh nay nguoc I?’\Q\
TR . Y ol
chiéu voi1 hudng cong cua canh cua banh K\j 4 J

bom. Banh tua bin duoc lép trén truc so
Canh cang

cap cua hdp s6 sao cho cac canh bén )
. ; Bén phia sau banh bom
trong né nam doi di¢n véi cac canh cua
banh bom v4i mot khe hd rat nhd & rusénnwabin
gitra. ey
ul_ﬂ_E)l_,ﬂ':fﬂQdf]ﬂdélu
neu khing c6 slao

Stato nam giita banh bom va banh tua
bin. Qua khép mot chiéu noé duge lap
trén tryc stato va truc nay duge ¢ dinh  Hinh 3 - 8: Hoat dong ctia bién mé thiy luc
trén vo hop sd. Dong dau trd vé tir banh
tua bin vao banh bom theo hudng can sy quay cta banh bom. Do d6, stato doi chiéu cta
dong dau sao cho nd tac dong 1én phia sau ctia cac canh trén banh bom va bo sung thém
luc day cho banh bom do d6 lam taing momen. Khp mot chiéu cho phép Stato quay theo
chiéu quay cua tryc khuyu dong co. Tuy nhién néu Stato dinh bat dau quay theo chiéu
nguoc lai thi khop mot chiéu sé khoa stato dé ngan khong cho né quay.

Khi toc do cuia banh bom tang thi Iyc li tim lam cho dau bat dau chay tir tim banh

bom ra phia ngoai. Khi tdc d6 banh bom ting lén nita thi dau s& bi ép vang ra khéi banh
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bom. Dau va vao canh cua banh tua bin 1am cho banh tua bin bat ddu quay cing chiéu
v6i banh bom. Dau chay vao trong doc theo cac canh ciia banh tua bin. Khi né di duoc
vao bén trong banh tua bin thi mit cong trong ctia canh s& ddi huéng dau nguoc lai vé
phia banh bom, va chu ky lai bat dau tir dau. Viéc truyén mé men duoc thyc hién nho sy
tuan hoan dau qua banh bom va banh tua bin.

Viéc khuyéch dai mémen do bo bién mé thyc hién (Hinh 3 -9)) bing cach dan dau
khi n6 van con ning lugng sau khi da di qua banh tua bin tré vé banh bom qua canh cia
Stato. Noi1 cach khac, banh bom dugc quay do m6é men tor dong co ma mod men nay lai
dugc bd sung dau quay vé tir banh tua bin. C6 thé néi rang banh bom khuyéch dai mo
men ban dau dé din dong banh tua bin.

Duéi day 1a mo ta chung vé hoat dong cua bd bién mé khi can s duoc chuyén vao “D”,
“2" “L” hoac “R”.

Khi dong co chay khong tai thi momen do dong co sinh ra 1a nhoé nhat. Néu gai
phanh (phanh tay va/hodc phanh chédn) thi tai trén banh tuabin rat 16n vi né khong thé
quay dugc. Tuy nhién, do xe bi dirng nén ty s truyén tdc d6 ctia banh tuabin so voi canh

bom bang khéng trong khi ty sb

truyén md men & tri sO lon nhe}t. it s s gtgm Bénh bor = Dongthuy fyc
Do do6, banh tua bin lu6én san N
. . L . Y& b bibn mi!-.____::%
sang dé quay voi mdt momen %
16n hon m6 men do dong co sinh %
N
ra. N
Khi nha cac phanh thi banh
tuabin c6 thé quay cung véi truc Byremp Syl
so cap cua hop so6. Do d6, banh [ E“‘i‘"E |
tuabin quay v&i mot momen 16n [__bia DAN BONG | —
) . xhod bibn rmd
hon mdé men do dong co sinh ra L vo BQB"ENMO I
khi dap ban dap ga. Nhu vay xe LI HOP KHOA BIEN WS
.y , | ]
bat dau chuyén dong. BIOAYO BANH TUA-BIN
. 4
[ TRUC socApP |

’ , Hinh 3 - 9: Bién mo va su khuéch dai momen
Khi toc do xe tang 1€n, thi toc
d6 quay cta banh tua bin s& nhanh chong tién gan tdi toc do quay ciia banh bom. Vi
vay, ty sb truyén mémen nhanh chéng tién gan t6i 1. Khi ty sd truyén téc do gilta banh
tua-bin va banh bom dat téi diém 1i hop thi stato bat dau quay va su khuyéch dai mé
men giam xudng. No6i cach khéac, bo bién mo bat dau hoat dong nhu mot khép ndi thuy
luc. Do do, tdc do xe tang gﬁn nhu theo ty 1€ thuan véi tdc do dong co.

B6 bién mo chi hoat dong nhu mét khop ndi thuy lyc. Banh tua bin quay ¢ tdc do

gan dung toc d6 cua banh bom. Co cdu ly hop khoa bién mé truyén cong suat dong co tdi

hop s tu dong mot cach truc tiép va co hoc. Do bd bién mé sir dung dong thuy luc dé
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gian tiép truyén cong suat nén co sy ton hao cong suat. Vi vay, ly hop dugc lap trong bd
bién mo dé nbi tryc tiép dong co v4i hop s6 dé giam ton that cong suat. Khi xe dat duge
mdt tbe do nhat dinh, thi co cau ly hop khoa bién mé duoc st dung dé nang cao hiéu qua
str dung cong sudt va nhién liéu. Ly hop khoa bién mé duogc lap trong moayo cta banh
tuabin, phia trudc banh tuabin. Lo xo giam chan s& hap thu lyc xoén khi an khép ly hop
dé ngin khong cho sinh ra va dap. Mot vat li¢u ma sat (cung dang vat li¢u str dung trong
cac phanh va dia li hop) duoc gin 1én vo bién mé hodc pittong khoa ctia bd bién mo dé
ngan su truot ¢ thoi diém an khép ly hop.

Khi ly hop khoa bién mé duogc kich hoat thi né s& quay cung voi banh bom va
banh tua-bin. Viéc dn khép va nha ly hop khoa bién mé duogc xac dinh tir nhing thay doi
vé huéng cua dong thuy luc trong bo bién mé khi xe dat duoc mot tée do nhit dinh.

Khi xe chay & tbc do thap thi dau bi nén (ap suat ciia bo bién mo) s& chay vao phia
true cta li hop khoa bién mé. Do d6, ap sudt trén mit truée va mat sau cia ly hop khoa
bién mo trd nén cin bang va do d6 ly hop khod bién mé dugce duoc nha khép. Khi xe
chay 6n dinh & tdc d6 trung binh hoidc cao (thudng trén 60 km/h) thi dau bi nén s& chay
vao phia sau ctia ly hop khod bién mé. Do d6, vo bd bién mé va ly hop khoa bién mo s&
truc tiép ndi véi nhau. Do d6, ly hop khoa bién va vo bd bién mé s& quay cing nhau (vi
du, ly hop khoa bién dugc di dugc an khop).

Nhu vay dong chit 1ong do bom tao nén lan luot di qua cac mang dan cia banh phan tng
va banh tuabin, kéo banh tuabin quay voi vén tc goc va momen thay doi tuy theo trj sb
momen can tic dung 1én banh tuabin: Tinh chét ty dong thay dbi vo cip van tbc quay cua
truc bi dan tuy theo phu tai tac dung lén truc.

3.3.2. Cdc théng sé co ban ciia bién mé thiy hyc.

. X A . N A . \
Ti s6 truyén: i=—2;n;, N, 1a sé vong quay cua truc bom va truc TB.
nl

Hé so bién d61 mémen: K=—%=—"

I3
A

Cong thic nay khong tinh dén M ¢ 6
va ma sat dia.
N

Hiéu suit : n=—=2=Ki
Nl
Can bang nang lugng trong bién tdc thuy P
o '™ by
luc: Fitr fi'?-ﬂ‘il".lf__,_,_..--

—rTr L T ——

Xét bién toc B -T —P
Cot ap 1y thuyét cua B ding dé tao nén

cot ap hitu ich (hay ly thuyét) cia T va
ding dé khic phuc stc can trong cac Hinh 3 - 10: Dong thuy luc trong bién mo

banh cong téc.
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3.3.3 Cdc ddac tinh ciia bién mé thuy luc:
a. Dic tinh 1y thuyét:

Biéu dién quan hé giita Mg, Mt v6i s6 vyng quay

trén truc bi dong n, (hay ty sb truyén i) khi Q va M T
n khong dbi. \ S
Momen trén truc banh bom: 4 7 7
V&iM, tach: 400 a8
Mg = pQ(Caug-R2g - Ciys-Rig) q&
Xét blél’l téC B'T-P, vi CluB-RlB: Cgup.Rgp \\

. g
Nén Mg = pQ(Caus-R2s - Caup.Rop ) 280 ,ME \ '#
Do :C,=U-C,ctgBnén -Q.?

MB:PQ'((uzs_CZmBCtgﬂzs)'st_(u2p_CZmPCtgﬁ2p)'F Y jﬂﬂ 69‘? gﬂﬂ f?ﬁﬁ nr

. Hinh 3 -11: Dic tinh ctia bién mé thiy luc
Banh phén l’l’l’lg c0 dinh nén uy,p= 0; Coneg = Comp

= Com;: Cn =Q/F
(
Mg :/Q'k(a)B'RZB_ FQ

2B

Q

\\
Ct * | z
FZP gﬁZp 2p

)
Ctgﬂsz e+

Trong phuong trinh M, khong chira ti sb truyén i, vi vy khi Q = const, o, =const thi
M, khong phu thudc i . Vi vay dudng M, 1a dudng song song vdi truc i, do d6 didu kién
dé M, khong thay doi 1a luu luong dong chay trong bién tdc khong d6i va o, =const.
M6 men trén truc banh tuabin:

M; = pQ(Cpr Ry = CourRor ) = AQ(CousRos — Cour Rer )

ThayC,=U-C, ctgB; U =0o1.Rr=wp.i.Rr; Up =R

My = 2Ql(Use —Come €155 ) Rog —(Usr —Cor €101 )- Ror ]

Ctg,BZT 'RzT _Ctgﬂzs ) RZBj_i .. -R? }
B Mot
For Fae

M. =p-Q-{a)B-R§B+Q(

Nhan xét :

M, ty 1€ v&iluu lugng Q vaty 1€ bac 1 voii.

Néu Q thay d6i thi quan hé nay rat phic tap vi Q ciing phu thudc i.
Néu Q khong thay doi ( tirc Q = const) thi M, 1a duong bacl theo i.
M 16n nhét & ti s6 truyén i =0 ( diém A )

Mg = PQ-| | @g - R%, +Q Ct9fr -Ryr  C1905 - Ry
FZT F?_B
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Khi M, =0 : ti s6 truyén & ché do khong tai iy
CtgﬂZT ) RZT _ Ctgﬂzs ) stJ

2T FZ B

Wy - R225 +Q(

| =
Kt 2
g - Ry

Ti s truyén imax CO thé 16n hodc nho hon 1, thong thuong 1mayx nam trong khoang tur
0,6 +1,7.
N _ M@ _M;

Hiéu suét: n=—~-= i
Ng Mg-wy Mg

Thay gid tri M, M vao rd1 bién doi ta co:

. p-Q

=i (a-i+b)=ci®+d
n v ( )

B
= n=f(i) 1a duong Parabol.
Hiéu suét 1én nhdtkhii=1i .
b. Khéo sat cac diém dic trung
Diém 1: Ché do khong tai: M7= 0; Ng #0 iy c6 thé > 1 hodc <I; n=0; N,=0 = N;=Ng
bién thanh nhiét ning.
Diém 2: Ché d6 can biang méomen (ché do khép ndi)
Véi Mg=M, thM, =0
Mt khac M, =p-Q-(Cpyp-Ryp —Cpp-Rip )= Cpup - Rop —Cpr -Ryy =0
Vay : biéu kién can bflng ctia bién tdec 13 : Cour-Rot = Coup.Rop
Vi Ryt #Rp = vec to van tde tuyét doi tai diém ra cta tuabin va caa banh phan ng luon
khac nhau.
Khao sat quanh diém 2:
- Bén trai diém 2: Mp >0 =M+ >Mg
- Cang gan diém 2: M , cang giam, tai diém 2: M =0
- Bén phai diém 2: Mp <0 =My <Mz
= tai diém 2: Mp doi dau (Mp: M6 men ciia chat 1ong tac dung 1én banh phan ng).
Nguoi ta loi dung su d6i ddu ciia Mp ¢ ché d6 nay dé tao bién tdc hdn hop, khi dat dén
gia tri i,, toc la Mg=M, , banh phan (mg s€ quay dugc va bién tc 1am viéc nhu 1 khép
nbi, hiéu suat & vung c6 ti sb truyén i 1on s& cao hon.
Piém 3: Ché d6 quay dong bd: ng =ny =i =1
Diém nay c6 & bién toc khi i, > 1.
Khi ng = ny thi giita Bom va Tuabin khong c6 chuyén dong twong d6i, vi vay co thé ndi
cting Bom va Tuabin bang ly hop ma sat dé truyén
cong suat thang tir dong co dén bo phan cong tic, giam ton that trong bién tbc = con
duogc goi 1a ché do truyén thang.

.k

Diém 4: Ché do tinh toan, twong ing véi ;i =1 .
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Piém 5: Ché do dimg: ny=0, My = max (cuc dai),i=0, n=0

Trong ché do nay cong suat bién thanh nhiét, 6 t6 may kéo sir dung bién toc thuy luc khi

khoi dong thi ding ché d6 nay.

Khi khao sat dic tinh 1y thuyét thi Q = const, trén thuc té nhiéu thong sé c6 sy bién dong

nén chung ta phai khao sat dac tinh thyc nghi¢m cua bién toc .

3.3.4. Cdc ddc tinh ciia bién mé két hop.

a. Pic tinh ngoai: Biéu dién quan hé giita M, M, theo n, (hoic 1) khi n; khong dbi.

Nhan xét: Momen can M, tang thi n, giam, vi vay M, tang dé can bang M= bién toc co

thé tu dong diéu chinh M, va n, dé thich hop vo1 Mg, tao thanh hop $s6 vO cép.

Nhuoc diém: Hiéu suit 1a dudng parabol, do viy & ving i thap hay i cao thi 1 déu thap.

b. Pic tinh tong hop: Pic tinh ngoai xay dung v6i ny= const. Trong thyc té n; c6 thé thay

d6i nén phai xay dung dic tinh tong hop biéu dién quan hé giita My, M, theo n, tmg voi

cac gia tri n; khac nhau.

c. bac tinh qui dan: Biéu dién

moi quan hé gitra h¢ s6 bién doi i

momen K, hé s6 mdémen trén

70
truc chu dong Ayng, hi€u suét n 600
g

]
/

theo ti s truyén i.

| —

/1]

Puong nay cho phép danh gia va 400?\
so sanh céc bién tdc khac nhau, T\

ddng thoi lwa chon bién tdc cho

09 Q74
N KAt o~
dong co. g o o NGNS
P , 0 05 44 46 8@ 0% oW 035 0 04
D61 voi mot bién toc cho trudce, My Shing =50%

duong qui dan cia ndé khong

thay d6i khi n;, D thay ddi .

Puong A c6 thé c¢6 cac dang khac nhau:
*1tang A5 glam

* i ting A, khong thay doi

* i ting A, ting hodc A, tang roi lai giam

. A A A .
Ki hiéu n=—-1" 13 h¢ s0 anh hudng .

im
Mimax 12 hé s6 m6 men 16n nhét (thong thuong
12 hé s6 md men & ché d6 i = 0 hodc ¢ gan
ché do nay).
Aim 1a hé s6 mémen & ché do khop ndi My =
M, hay K = 1.

Hinh 3 - 12: Dic tinh téng hop

K¢

X K?_qa
NN

o )\Ms '

& g2 g4 46 48 ¢
Hinh 3- 12: Dic tinh quy dan

m>1: Bién toc c6 hé sé anh huong thuan. Bién téc ndy c6 M; thay doi khi tai trong thay

do6i , dugc goi 1a bién toc nhay cam.
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n~1: Bién téc khong nhay cam.; n<1: Bién toc c6 hé s6 anh huong nghich.

Trong é té, mdy kéo thwong chii ¥ cdc ché dé va cdc théng sé sau :

a. Trong ché do dung;

Hé s6 bién d6i momen K,: Hé sd nay dénh gia kha ning bién d6i mémen 16n nhat cua
bién tdc , thong thuong K, ndm trong khoang tir 2 dén 5.

He s6 momen Ay,

b. Ché d6 c6 hiéu suat cuc dai Nma:

Ti s6 truyén i=i_

Hé s6 bién d6i md men K~

c. Ché d6 khop ndi :

K=1

Ti s6 truyén 1M

Tuy nhién ,cac ché do trén van chua danh gia duoc hét tinh chit bién d6i cua khép ndi, vi
viy ngudi ta con dung thém hé sb Kp 14 hé sé bién ddi momen tng v6i hiéu suét cho
phép nho nhit ma xe may chap nhan. Xe may chi lam viéc trong ving tir np dén Mmax.
Ché d0 nay c6 ti sb truyén ip, thong thuong np = 75— 85 %. D¢ d& hiéu thong s6 nay
thudng duoc cho bang cach ki hiéu trong hé sd bién db6i moment. Vi duy : Ke tucla
n, = 80 %.

d. Puong dic tinh trén truc dan:

Bién toc thuong 1am viée v6i dong co. Dé xdy dung dic tinh 1am viéc phéi hop gitta dong
co va bién tdc ta xay dung dac tinh trén truc chu dong cua bién tdc.

Puong dic tinh trén truc dan 1a dudng biéu dién mbi quan hé giita M, va n, khi ti sb
truyén i khong ddi .

Do: M, =1,y,D°n? nén mot bién tdc nhat dinh s& c¢6 y; , D; khong d6i . Twong tmg véi Ay
nao d6 s& c6 My ti 18 voi ny? . Nhu vay ta lap dic tinh quy dén trude rdi xay dung duong
dic tinh trén truc dan .

Xét 2 truong hop :

L1 = const va A, thay doi ( ©>1).

Pic tinh ngoai toan phan cta bién mo thuy lyc : Cac dic tinh trén déu xay dung &
ché do 1am viéc binh thudng cua bién tdc, ta goi 1a ché do kéo. Ngoai ra bién toc co thé
duoc lam viéc voi nhitng ché do khac nhau, vi vay phai khao sat dac tinh toan phﬁn.

Do tac dung ctia Mg, trén truc TB, c6 khi banh TB quay nguoc chiéu véi banh B ta goi
d6 1a ché d6 quay nguoc. Trong ché do nay cot 4p TB tac dung ngugc trd lai cot ap bom .
Luu lugng dong co ban:  Q = Qg+ Qr s& giam dan vi Qt nguoc chiéu Qg, Q = 0 tai mot
gi tri ndo d6 ciia M, , sau d6 dong chay doi chiéu nhung My va Mg khong d6i dau, gia

tri ctia Mg khong thay d6i nhiéu. Khi Q = 0, do ma sat nén Mt va Mg khong giam t6i 0 .
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Ché d6 vuot: Tai ché do nay TB quay cung chiéu véi Bom nhung nhanh hon. Bom déng
vai tro ctia TB va Tb s& dong vai trd ctia Bom. Ning luong truyén tir truc bi dong sang
truc chu dong.

Trong ché d6 nay M1 4 — 0, H>Hg , Q 1 — 0, sau d6 dong chit 1ong d6i chiéu chuyén
dong tr TB sang Bom. My d6i ddu con Mg giam, sau d6 d6i dau va lai ting. Cac ché do

nay thuong xuat hién khi 6 t6 1én xudng doc.
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Chuwong 4 TRUYEN PONG THUY CO
4.1. Pit van deé.

Cung véi hop sé co khi trong hé thong truyén luc ciia 6 to, ngay nay trén nhiéu 6

t6 co trang bi hé thong truyén luc thay co.

Hé thong truyén lyc thity co thong thudng dung 3 loai chu yéu sau day:
Ly hop thuty luc két hop v6i hop s co khi

Bién mé thay luc

Bién mé thity luc két hop voi hop s6 co khi

Dung cac loai truyén dong ké trén trong hé théng truyén luc cta 6 t6 c6 vu diém rd dét

nhu:

Piéu khién 6 t6 nhe nhang

Tang tdc 6 to nhanh chong va ém diu

Néng cao chat lugng kéo ctia 6 t6 va tinh kinh té nhién liéu cta ching
Nang cao dugc tinh ndng dong co cia 6 to

Giam duoc tai trong dong 1én hé théng truyén luc cta 6 t6

4.2. So' dd hé thong truyén dong thiy co.

Truyén dong thuy co vé6i 6 t6 dung hop sb tu dong:

DPong co Bién mo Hop s tu Truyén Banh xe
dot trong [ thuy luc dong > luccuoi [ chuddng
cung
Truyén dong thuy co vé6i 6 t6 dung dong co dau:
Pong co Bom thuy luc bong co Bénh xe
dottrong [ (Bom dau) " dau —>| chu dong

Cau héi thao luan chwong 3.
Cau 1.Trinh bay khéi niém va phan loai May canh din va truyén dong thuy dong?
Cau 2. Trinh bay cac dic tinh ctia bién mé thuy lyc?

Cau 3. Trinh bay cac dic tinh ctia bién mo két hop?

Cau 4. Trinh bay ndi dung, y nghia ciia dd thi dic tinh tong hop?

Cau 5. V& va trinh by noi dung, ¥ nghia ciia d6 thi dic tinh quy dan?

Cau 6. V& va trinh bay noi dung, y nghia ctia d6 thi bién mé thiy luc?

Cau 7. Trinh bay nguyén 1y hoat dong cta bién mo thuy luc?

4.3. Phwong phap xiy dung diic tinh kéo ctia 6td c6 truyén dong thiiy co.

4.3.1. Xac dinh suw lam viéc déng thoi cua dong co dot trong va bién mé thuy luc.

Nhiing yéu t6 anh huéng dén chat luong kéo ciia 6 to:
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Anh huong cua ly hop thuy luc dén chat luong kéo cua 6 t0: Ching ta biét rang
chat lugng kéo cua 6 to phu thudc vao ty s truyén cua hop sb. Khi gai mdi tay sb, s& xac
dinh dugc quan hé gilta van tdc cua 6 té va van tdc quay cua tryc khuyu dong co. O mot
sd diéu kién 1am viéc, ly hop ma sat co kha ning bi trugt va cac chi tiét ctia chung bi
néng 1én 1am hu hong bé mit ma sat, vi vy no khong thé bi truot vai thoi gian dai duoc.
Néu trong hé théng truyén luc thay ly hop ma sat bang ly hop thuy luc thi c6 kha ning
lam viéc trong diéu kién bj truot 1au dai gitra banh chu dong (banh bom) va banh bi dong
(banh tua bin); né con cho phép truc khuyu dong co quay & sd vong quay cao mot cach
on dinh khi 6 t0 chuyén dong & tde do thép. Nho d6, n6 ¢6 thé tang tdc do mét cach
nhanh chéng vi sy ting téc dugc tién hanh & nhitng gi tri 1én ciia md men.

Db thi minh hoa dic tinh kéo cta 6 t6 voi hé thong truyén luc cé dit ly hop ma sat
va ly hop thay luc (hop sb co khi ¢ 3 s6 truyén).

Trén d6 thi ta nhan thiy: Néu trong hé thdng truyén lyc dung ly hop thiy luc thi 6 t6 co
kha ning 1am viéc 6n dinh & téc d6 rat nho,

Nhu vay n6 1am tot dic tinh kéo ctia 6 t6 ¢ toc do thap va kha ning ting tdc clia nd nhanh
hon, ém diu hon

Anh huéng cta bién mé thuy luc dén chat luong kéo cua 6 t6
Trong hé thong truyén lyc cua 6 t6 ta thay bién mé thiy luyc vao vi tri cta ly hop ma sat
va hop sb c6 cap nham thyc hién truyén luc vo cp.

Bo bién mod thuy luc lam

nhiém vu thay ddi vo cép tu dong ti -

sd truyén cua hé thdng truyén luc theo mfﬁ’

tri s cta céac luc can chuyén dong _.__*7.,- .

bén ngoai khi dong co 1am viéc & mot “‘\\ o
ché d6 6n dinh va cho phép tién hanh AR

tang toc 6 t0 mot cach ém diu, khong
ngat dong cong suat truyén toi cac

banh xe chu dong.

Truyén moOmen xodn trong

bién mo thuy luc ciing nhu trong ly .
Hinh 4 - 1: D6 thi dac tinh kéo ctia 6 to

a) Khi dat ly hop ma sat
b) Khi dat ly hop thuy luc

hop thity luc dugc thuc hién bang
viéc sir dung dong niang ciia chat 1ong
tuan hoan trong cac banh xe cong tac

ctia bién mo hay ly hop thay luc.
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So dd cdu tao ciia bién mé thay luc gdm co:
Banh bom ly tim 4 dugc dan dong quay tir

truc khuyu dong co I; banh tuabin 3 ndi véi

cac banh xe chil dong ctia 6 t6 qua hé thong
dan dong co khi II va banh xe phan tng 5

no1 vo1 moayo c¢O dinh 1 nho khdp noé1 mot

chiéu 2.

Iz

Tat ca ba banh xe cong tac cua bd

IE]

bién mo thiy Iyc: banh bom, goi 1a vong

tuan hoan; trén vong tuan hoan nay co su

chuyén dong lién tuc cua dong chit long tir ] i _~4\
5 = %

banh bom qua banh tuabin, tir banh tuabin

qua banh phan Ung va tr banh phan ung | g

nguoc tré lai banh bom khi banh bom da Hinh 4 -2: So' d6 bién m6 thuy luc

quay.

Dong chit 1ong chay tir banh bom dép vao cac canh cia banh tuabin, do d6 banh xe
tuabin quay quanh truc ctia n6 va lam truc II quay.

4.3.2. Xdy dung ddc tinh ra cia bién mo.

Dua vao 1y thuyét vé mdy thuy luc nguoi ta d3 chimg minh duoc ring : khi bién
mo thuy lyc lam viéc & ché d6 6n dinh thi téng s6 momen xodn tac dung 1én cac banh
cong tac cuia nd bang khong, nghia 1a :

Mz +My+Ms=0
Hay: - M3 =My + Ms (4-1)

Trong do:

Mz, My, Ms — Mdmen xo0in ctia banh tuabin, banh bom va banh phan tng.

Déu (-) dat trudc mémen xoan cta banh tuabin, ching té rang banh xe tuabin 1a

phén g bi dong.

Tir phuong trinh (4 - 1), ta nhan thay rang do c6 momen xoan Ms cua banh xe

phan trng ma cé su bién d6i momen xodn tir truc banh bom téi truc banh tuabin.
Moémen Ms hinh thanh 1a do cac canh ctiia b phan phan tng c6 dinh lam thay d6i hudéng
ctia dong chay chit 1ong chay tir banh tuabin quay tré lai banh bom. Néu bd phin banh xe
phan tng c6 kha niang quay tu do trong dong chat 16ng thi viéc bién d6i momen xoan s&
khong xay ra va bién moé thuy luc trd thanh ly hop thuy luc.

Tac dung bién d6i mémen cua bién mo thuy luc duoc dac trung béng hé sb bién
mo va ki hiéu 1a Kgy : Koy =— 4-2)
Trong do:

M+t — Momen xoan ¢ truc tuabin.
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M+t — Md men xo0dn & truc banh bom.
Hé s6 bién mo Ky, thay doi tu dong phu thudc va diéu kién 1am viéc ca 6 t6. Khi
lyc can chuyén dong bén ngoai ting 1én, van tc 6 to giam xudng thi hé s6 bién mo s&
tang 1én. Hé sd bién mo c6 gia tri 1on nhat khi tryc cta banh tuabin bi hdm lai hoan toan,
nghia la banh tuabin khong quay. Nguoc lai khi lyc can chuyén dong gidm di, van toc 6
t6 tang 1én, do d6 sd vong quay cua truc tuabin ting 1én thi hé s6 bién mo giam xudng.
Tinh chét tu dong lam vi¢c thay dd6i mémen xoén cua bién mod thuy luc 1a do tac dong ctua
dong chét 16ng 18n cac canh ctia banh tuabin bi thay d6i khi thay ddi s vong quay cua
n6. Bac tinh thay ddi va gia tri 1on nhét cua hé s6 bién mo phu thuoc va chung loai va két
ciu cua bién mo thuy luec.
Ty sd giita s6 vong quay cua truc bi dong (truc banh tuabin) ny va s vong quay
cua truc bi dong (truc banh bom) ng dugc goi la ty sb truyén dong cua bién mo thuy luc,
ky hiéu 1a igp.

gy =— (4_3)

Hi¢u suat cia bién mo thuy luc dugce biéu thi bang biéu thirc sau :

N, My .
BM nB MTnB BM "BM ( )
Trong do:

Nt — Cong suét phat ra tai banh tuabin cua bién mé thay luc;
Ng — Cong sut phat ra tai banh bom
Khi bién mo thuy lyc lam viéc & ché do ly hop thuy luc thi hé s6 bién md ¢ thé xem

nhu bang 1. Hiéu suét cua bién mé trong trudng hop nay sé 14
n, =— (4-5)

O day:
Nji — Hiéu suat ly hop thuy luc.
Qua cong thirc (4 - 5) ta ¢6 thé nhan xét rang, khi trén tryc cia banh tuabin c6 tai trong
tac dung thi luon ludn co sy trugce gittra banh bom va banh tuabin (nt < ng).
Tai trong tac dung cang tang thi sy trugt cang tang va hiéu suit cua ly hop cang giam. O
truomg hop gidi han, banh tuabin ¢ thé bi dimg han trong khi banh bom van quay.
Gia tri mOmen xoan ctia banh bom va banh tuabin phu thudc va ching loai bién mé thay
luc, kich thudc ciia nd, s6 vong quay ctia banh bom va chit 16ng duoc sir dung trong bién
md thuy luc. Cac gié tri nay dugc tinh nhu sau:
Mg = Xl.y.nBZ.DS
Mt = Xz.y.nBZ.DS
O day:
D — Pudng kinh ngoai cia khoang cong tac ciia bién mo;
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y — Trong lugng riéng ciia chat 1ong chira bén trong bién mé thay lyc;
A — Hé s6 momen so cip cta bién mo thiy luc
A2 — Hé s6 momen thir cap cua bién mo thuy luc
Dbi v6i mdi loai bién md thiry luc thi hé s6 Ay, A, co gia tri riéng cta nd va duoc
xac dinh béng thuc hién.
Tt biéu thirc (4 - 5), chia biéu thire dudi cho biéu thuc trén ta dugc:

b= (4-6)

B

Trong biéu thirc (4 - 6), can luu ¥ rang, hé s6 momen so cip cia bién mo thuy luc A, dic
trung cho tinh chét thay d6i tai trong tac

; riot [
dung trén truc banh bom khi thay doi tai K’ ' _‘fj | l'f;“'p
' m
] b
""\*

trong trén tryc banh tuabin. ‘

Néu A, = const thi bién mo thuy luc

dugc goi 1a loai “khong nhay”; néu A, thay 3 &0

a4

e gy 1A N , C o ) hY -
doi thi bién moé thuy luc dugc goi 1a loai /&{
“nhay”. Trong hé théng truyén lyc cua 6 to, 2 7 & : &0

N
£\

néu co trang bi bién md loai “nhay”, khi luc

can chuyén dong cua 0 t6 tang lén thi van

|
S

toc goc cua truc banh bom cling nhu van

osl) 071

tdc goc cua truc banh bom ciing nhu van toc .
g a2 04 08 08 L

goc cua truc khuyu dong co s€ ty dong giam : ‘
xuéng, din dén momen xodn cia dong co  Hinh4-3:Do ,thi dac tinh thir nguyén
tang 1én trong khi d6 m& cia buém ga cua bién mo thuy lyc

khong thay ddi. Nguoc lai khi giam luc can chuyén dong cta 6 t6 thi van tde goc cua truc
khuyu dong co ciing nhu van tdc chuyén dong cua 6 t6 sé ty dong ting 1én.

Su thay ddi cua cac thong s6 ciia bién mo thily luc trong qua trinh 1am viéc theo ti
sO truyén dong ip, duoc biéu dién bang d6 thi va dugc goi 1a duong dic tinh khong thi
nguyén cua bién mé thuy luc.

Trén hinh 4 - 3 trinh bay d6 thi dic tinh khong thir nguyén ctia mot loai bién mé thuy luc
dit trong hé thong truyén luc cia 6 0.
4.3.3. Tinh todn dic tinh kéo cia 6t6 dwa vao dic tinh ra cia bién mé thuy luc.

Do khong c6 su ndi climg giita truc khuyu dong co va hé thong truyén luc cia 6 to
khi c6 bién mé thuy luc, do d6 viéc tinh toan cac chi tiéu vé dong luc hoc cua 0 to can
phai phan tich sy 1am viéc dong thoi gilta dong co va bién mo thuy luc.

Dé giai quyét van dé nay, ta tién hanh cac budc sau :
* Xay dung dudong dac tinh mdémen cua dong co:
M. = f(ne) v&ine = ny
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* Cho mot gia tri bat ki cta ti s6 truyén dong ipm roi cin ctt va dudng dic tinh khong thir
nguyén cua bién mé thuy luc, tim dugc mot tri s6 M tuong Ung.

* Sau d6 cho mot vai gia tri s6 vong quay cua truc banh bom ng va theo cong thirc (4 -
D), ta tim dugc cac gid tri momen phat ra trén truc banh bom Mg tuong tng véi mat tri
$6 iym. Theo cong thire (4- 5) thi mémen phat ra trén banh bom phu thudc bac hai vao sb
vong quay cua chung, do do duong cong nay 1a mot duong bac 2 (duong parabon).
Tuong tu nhu trén, ta cho cac ti $6 truyén dong khéac nhau cua bién md iy, r0i tim duogc
cac tri s6 A; va tinh duoc céac tri s6 momen khéac nhau cia truc banh bom Mg = f(ng).
Céac duong dic tinh moémen x4y dung theo cic budc trén duoc biéu hé thong dong co —
bién mo thuy luc.

Mo Mg

%;Mﬂ

o e e

&

o o o o s

o

g — M
: e i g g ﬁEjﬂE

aj b
Hinh 4 - 4: D6 thi ddc tinh tai trong cta hé théng dong co c6 bién mo thiy luc
a) Loai khong nhay; b) Loai nhay

Su lam viéc 6n dinh déng thoi cua toan cum dong co va bién md thuy luc chi co
thé c6 dugc ¢ nhiing giao diém ciia duong cong mé men cia banh bom Mg véi cic
duong cong moémen cia dong co M, (cac diém a,b,c trén dd thi hinh 45). Nhu vay, o
rang 1 ing v6i mdi goc mo khac nhau cta budm ga s& dugc mot ché do 1am viée chung
thich hop ctia cum dong co va bién mo thuy lyc. Ché d6 nay 1a khong thay doi va khong
phu thudc vao diéu kién chuyén dong cia 6 t6.

Vi du trén db thi hinh 45b, khi dong co 1am viéc & s6 vong quay ny, ta c6 mémen
tuong tng trén truc banh bom 1a My, ta s& xac dinh duoc sd vong quay trén truc banh
tuabin 13 ny = Ny.ipm ; M= M. Kpms ... 073 = N3.ipem; M1z = Mg. K. .. Can cha v réng
cac gia tri hé s bién md Ko, ... , Ky duoc lay tir duong dic tinh khong thir nguyén
tuong tmg véi ti s6 truyén dong clia no.

Khi da biét dugc cac gia tri cua nt va My, ta xac dinh cong suit trén truc tuabin

theo cong thuec:
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Nr=Miny ; W
Db thi biéu dién quan hé phy thudc giita cong suat va momen phét ra ¢ truc banh
tuabin v&i s6 vong quay cua ndé Nt = f(nr) va Mt = f(n1) duoc goi la duong déc tinh ra
ctia hé thong dong co-bién mo thuy luc (hinh 46).
Khi dd c6 do thi dic tinh ra cta hé théng dong co — bién mé thuy luc, ta tién hanh
tinh toan céc chi tiéu dong co luc hoc cua 6 t6 v6i bién mé thuy luc theo phuomg phap

gidng nhu tinh toan dbi voi 6 to ¢6 hé thdng truyén luc co khi binh thuong.

M| M4 N
¥y 3 Nr

M;

LA

My

My

O W M M Neasty 0 [

Hinh 4 - 5: D4 thj dic tinh ra cta hé théng dong co cod bién mo thuy luc

A A o A A 2/m. 1,
Van toc cua o to : v="-TL2(m/s)
60i,
. X , K A y o y y o A M T iT 77
Tri s0 luc kéo ti€p tuyén phat ra & cac banh xe chu dong: P =——"
rb

Trong do:

it — Ti sO truyén cia phan truyén luc co khi nam gita bién mo thity luc va céc banh xe
chu dong.

n — Hiéu suit ctia phan truyén luc co khi nam giita bién mé thuy luc va cac banh xe chu
dong c6 tinh dén su tiéu hao nang luong dé dan dong bom dau cung cap cho hé thong
bién mo thuy luc va hé théng diéu khién hop sd co khi.

Néu nhu hiéu suat ciia bién mé thily luc xem nhu khong doi va bang hiéu suat cia
hop sb co khi thong thudng thi su thay ddi cua luc kéo tiép tuyén Py 1a ham sd cia van
toc Py = f(v) duoc biéu thi bang duong nét dut trén hinh (H47a).

Trong nhiéu trudng hop, ¢ 6 to luc kéo tiép tuyén phat ra & cic banh xe chu dong
1a rt 16n so v6i 6 to cung loai c6 hop sé co khi (phan gach chéo). Phan Iyc kéo du nay
dam bao 1am t6t hon 1én tinh chat dong luc hoc cia 6 t6 c6 bién mo thiy luc. Tuy nhién
hiéu sut cua bién mo thiy lyc khong phai 1a khong doi va & khu vuc 6 toc do goc 16n

thi hiéu suat nho. Vi vay trong thuc té thi luc kéo tiép tuyén phat ra ¢ cac banh xe chu
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dong khi c6 bién mo thiy luc duge thay d6i va nho hon so voi luc kéo khi c6 hop s6 co
khi. Hau qua d6 anh huong x4u dén tinh chat dong lyc hoc cua 6 to.

Nhan t6 dong lyc hoc D, quing dudng ting tdc S va thoi gian ting tdc t ctia 6 t6 co
bién mo thiy lyc ciing duoc tinh toan gidng nhu dbi véi loai truyén luc co khi, chi khac
1a d6i véi truyén luc co khi ta st dung mémen cia dong co Me, con khi co bién md thuy
lyc, ta st dung momen phat ra tai truc tuabin My va sb vong quay cua truc tua bin nr.
Db thi hinh (Hinh 4 -6 b) biéu thi nhan t6 déng luc hoc D va hinh (Hinh 4 - 6¢) biéu thi
gia tde cua 6 to co truyén luc hoc vé6i bién mé thuy luc.

Pdi voi ly hop thuy luc, cac chi tiéu dong luc hoc ctiia 6 t6 dugc tinh toan cling

gidng nhu khi tinh toan v&i bién mé thiy luc.

aj Y 7 Ly r ¢) v
Hinh 4 -6: D thi dic tinh dong luc hoc cua 6 t6 co bién mo thuy luc két hop voi hop )
co khi 6 3 s6 truyén
a) Do thi luc kéo Py; b) Do thi dic tinh dong luc hoc D; ¢) Do thi gia tde
Cau héi thao luan chwong 4

Cau 1. V& va trinh bay noi dung, ¥ nghia ciia db thi dic tinh kéo cua 6 t6?
Cau 2. V@& va trinh bay noi dung, y nghia cua do thi dac tinh tdi trong cua hé thong dong co

c6 bién mé thuy luc loai khong nhay?

Cau 3. V& va trinh by noi dung, y nghia ctia dd thi dac tinh tii trong ciia hé thong dong co
¢6 bién md thuy lyc loai nhay?

Cau 4. So sanh su giong va khac nhau giita 2 d6 thi dic tinh tai trong cia hé thong dong co
c6 bién mo thuy luc?

Cau 5. V@& va trinh bay noi dung, y nghia cua dd thi dic tinh ra ciia 6 t6?
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