Tuiing Lai Hoe Bech khoa Da Ning
A Y

TRUYEN PONG THUY KHI
Dé cuong : Truyén dong thﬁy Khi

cho sinh vién nganh dong Iuc
(Thdi gian 30 tiét)

- Mén hoc co sé phuc vu cho cac nganh ¢ hé thong truén dong thuy luc va khi nén.

- Yéu cau : Ndm dudc cdu tao chiic ning va nguyén ly 1am viéc cac phan i thuy luc
va so do ung dung.

- Thi hét mon

- No6i dung :
1.Khai niém cao ban (2 tiét)
1.1.Truyén dong thiy luc 1a gi, phan loai, uu nhugc di€m cta truyén dong thiy luc
1.2.Chét 16ng lam viéc
2. Truyén dong thiy luc thé tich (12 tiét)
2.1.S0 dd nguyén ly truyén dong thdy tinh
2.1.1 Chuyén dong tinh tién
2.1.2 Chuyén dong quay vong
2.2.S6 db hé thdng truyén dong thiy tinh
2.2.1 So d6 hé
2.2.2.S0 dé kin
2.2.3.S0 do vi sai
2.3.Bom va dong co thiy lyc thé tich (nhdc lai - xem gido trinh may thuy khi )
2.3.1 Bom va dong co pittong
2.3.2.Bom va dong co roto
2.3.3.Bom va dong co pitténg-roto
2.4.Céc phan tii thiy luc
2.4.1 Co cau phan phdi
2.4.2 van mot chiéu
2.4.3 Van an toan
2.4.4. Van giam 4p
2.4.5. Co céu tiét luu
2.4.6. BO tang ap
2.4.7.B6 6n dinh van téc
2.5.Diéu chinh vén tdc co cAu chap hanh
2.5.1. Phuong phap thé tich
2.5.2. Phuong phap tiét Iuu
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Tuiing Lai Hoe Bech khoa Da Ning

tiét luu méc tai cdia vao
tiét luu mic tai ctia ra
tiét luu mic song song
2.6.6n dinh van téc chuyén dong co ciu chdp hanh
b0 diéu téc mic tai clia vao
bo diéu téc mic tai ctlia ra
bo diéu tdc mic song song
2.7.Truyén dong thiy luc tiy dong
2.8. Mot s6 so do ting dung
3.Truyén dong thiy dong (8 tiét)
3.1. So d6 nguyén ly, phan loai, mdy canh din
3.2. Céc phuong trinh co ban
3.3. Céc thong s6 co ban
3.4. Khdp néi thuy lyc
3.4.1. C4u tao nguyeén ly 1a viéc
3.4.2. C4c thong sd
3.4.3. Dudng dac tinh
3.4.4. Céc loai khdp néi thuy lyc
3.5. Bién tdc thuy luc
3.4.1. C4u tao nguyeén ly 1a viéc
3.4.2. C4c thong sd
3.4.3. Budng dac tinh
3.4.4. Céc loai bién tdc thily luc, mé rong pham vi st dung bién téc thuy luc
3.6. Mot s ting dung
4. Bai tap (8 tiét)
Tai liéu tham khdo :
1, Pinh Ngoc Ai Thuy lyc va mdy thuy luc ,nxb gido duc 1998
2. Ng6 Vi Chau Bai tap thuy luc va may thuy luc, nxb DH va THCN, 1976
3.Nguyén Ngoc Phuong Hé thdng diéu khién bing khi nén, nxb gido duc, 1998
4.M.Guillon : Nghién ctiu va tinh todn hé thong thuy Ic (ban dich tiéng Nga tii tiéng
Phap), nxb co khi , Mac tu khoa 1964
5. Abramdp,... Cac phan tii truyén dong thuy luc, nxb ky thuat , Kiép 1977 (tiéng Nga)
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I. Nhitng khai niém co ban:

1. Mudn truyén cd ning tii bd phan din dong dén bd phan lam viéc cla cic mdy cila cdc
thiét bi, ngoai din dong bing co khi, dién: trong nhiing ndm gan day ngudi ta con dung khi
nén hoic chat 16ng.

2. Truyén dong thuy luc 13 t6 hop cac co cdu thuy luc va mdy thuy lyc, dung moéi trudng
chét 16ng lam khong gian dé truyén co ning ti bd phan din dong dén bod phan cong tac,
trong d6 ¢ thé bién d6i van tdc, luc, momen, va bién doi dang theo quy luat clia chuyén
dong. Truyén dong thuy luc phu hop véi viée truyén cong suit 16n, dic diém ém diu 6n
dinh va d& ty dong hod ma cdc truyén dong khac khong cd.

3. Theo nguyén Iy truyén déng thuy luc chia ra 2 loai:

- Truyén dong thiy tinh (Truyén dong thuy luc thé tich).

- Truyén dong thuy dong.
+ Hé truyén dong thuy tinh dudc truyén ning ludng gilia cdc bo phan , dudc thuc hién
bing 4p ning cia dong chat 16ng, thudng dung cac may thé tich nén goi 1a truyén dong
thuy Iyc thé tich. Truyén dong thé tich dugdc tng dung nhiéu trong cac nganh k¥ thuat
(Truyén dong thuy luc dung mdy cit kim loai; trong hé théng ning, ha thuy luc; hé théng
phanh thuy luc; hé théng tro luc tay 14i; hé thong trong mdy tudc bin... ).
+ Truyén dong thuy dong: truyén co ning gitia cdc bd phan mdy dugc thuc hién bing
dong ning cia dong chat 15ng.

Dic diém: C6 2 loai: khép ndi thuy luc va bién tdc thuy luc, duge dung nhiéu trong co

khi dong luc.

4. Uu diém chi yéu ciia truyén déng thuy luc: (8 uu diém)

- D& thuc hién viéc diéu chinh vo cip va tu dong diéu chinh van téc chuyén dong bod
phan lam viéc, thuc hién ngay khi may dang lam viéc.

- Truyén dong cong sudt 1am viéc 16n.

- Cho phép ddo chiéu chuyén dong bd phan, lam viéc d& dang.

- Pam bao cho may lam viéc on dinh, khong phu thudc vao su thay doi cla tai trong
ngoai.

- Két cau gon nhe, ¢6 quan tinh nhé, dugc dung nhiéu trong hé théng tu dong.

- Do chét 16ng 1am viéc trong truyén dong thuy luc chu yéu 1a dau nén ¢ diéu kién boi
tron rat t6t cac chi tiét.

- Truyén dong ém hau nhu khong on.

- C6 thé phong su ¢d khi mdy qud tai.

5. Nhupc diém han ché pham vi sit dung: (3 nhugc diém)

- Van téc chuyén dong bi han ché vi phai d& phong su va dap thuy luc, ton that cot ap,
ton that cong sut va xam thuc.

- Khé khin 1am kin céc bd phan 1am viéc, chat 1ong d& bi ro ri, hay bi khong khi bén
ngoai lot vao lam giam hiéu sut va tinh chit 6n dinh cta truyén dong.

- Yéu cau chét 1ong lam viée rét phuic tap.
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6. Cht Iong lam viéc:

Nguyén ly: Ta dung tit ca céc loai chit 1éng ( nudc, dau tong hop, ddu hod, hdn hop
con, glyxérin va cac chat khac). Vi tat ca cdc chit nay déu cd kha ning truyén ning luong
trong pham vi ap sudt Ién. Chét 16ng lam viéc trong HTTDTL phai hoan thanh cdc chiic
ning co ban, 1a moi trudng trung gian cta truyén dong, dong thdi cling 1a chat boi tron cac
bd phan lam viéc. Vi vay viéc chon chat 16ng 1am viéc trong HTTDTL doi hdi phai giai
quyét cac yéu ciu mau thudn, dé gidm bdt ro rf cin chon chét 1éng ¢6 do nhdt 16n, nhung
dé€ gidm bét ma sat clia dong chat 16ng va ton that ning lugng lai cAn chét 1ong ¢d do nhdt
bé. Chat 16ng ¢4 thé dung trong hé thong truyén dong thuy luc 13 céc loai diu khoang, cho
thém (0,5 + 1)% axit béo va este. Loai nay c¢6 do nhét nhé va tinh khiét.

Viéc chon chét 16ng 1am viée c6 anh hudng rat 16n dén két qua, kha ning lam viéc, tudi
tho cia HTTDTL.

Cdc yéu cau co ban cta chat 16ng 1am viéc:

a. Tinh chdng ri va it bi phan huy trong qua trinh lam viéc.

b. Tinh chiu nhiét t6t va do nhdt tuong déi nhé dé ting doi nhay va do chinh xdc céc bd
phan diéu khién.

c. Tinh déng chét va tinh khiét.

d. Khong dn mon khong lam bién dang ctia dém 16t kin.

e. Tinh 6n dinh mddun dan hdi va khéi lugng riéng , khong dude bdc hoi va tiéu hao
nhiéu trong pham vi nhiét d6 1am viéc.

g. C6 kha ning tao mang dau bén viing cho bé mit kim loai (yéu t6 nay lam giam do
nhay cta cac thiét bi).

h. Ham Iugng khong khi it.

i. Ap suit bay hoi bao hoa thép, nhiét do soi cao.

k. C4 tinh din nhiét t6t, hé s6 gian nd nhiét thap.

1. Khong hut 4m va khong hoa tan trong nudc, d& dang tach nudc khi bi 14n vao (ham
lugng nudc thudng nho hon 1%).

m. C4 tinh cach nhiét tét.

n. Khong cé mui, khong doc hai, khong dé chay, dé san xuét, gia thanh ré.

II. Truyén dong thuy tinh: Gom 3 bo phan

- Bom: Nguén cung cip ning lugng cho chat 1éng (bién co ning thanh ap ning) thong
thudng dung bom thé tich.

- Dong co thuy Iyc: Bién doi ap ning dong chdy thanh co ning bing cach thuc hién céc
chuyén dong ctlia né (thing, quay, két hop).

- Phén ti trung gian (phdn ti thuy luc) : Diéu khién hé théng (dudng 6ng, van mot
chiéu, van an toan co ciu phan phdi).

1. So dé nguyén ly:

a. So do chuyé?n dong tinh tién:
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Nguyén ly:

1. Bom kiéu piston
chuyén déng tinh tién.
2. Duodng éng ra ciia
bom.

3. Van an toan.

4. Van phdn phdi va co
cdu phdn phéi.

5. Dudong ddn chdt 1ong
vao xi lanh.

6. Xi lanh luc (dong co
thuy lic).

7. Duiong dau héi.

8. Duong dau vao bom.
9. Bo loc.

10. Thung chifa chdt
long.

- Bom cung cdp ap ning cho chét 16ng, chat 1ong di qua cd cau phan phdi, vao ngin trai

clia xi lanh luc tdc dong 1én piston lam piston chuyén dong tinh tién.

- Chat 16ng & ngdn phai qua co ciu phan phdi vé thung chia, lam ngudi, loc, dua vao

bom.

- Thung chuia thong vdi khi tréi (ap sudt mit thoang p,) goi 1a hé thong hd.

- Khi qua tai, piston sé diing lai, 4p suat ngin trai ting lén, mé van an toan, chat 1éng ro

ri, thdo chat 16ng vé bé chua.
Cach tinh toan:
1) Van téc piston:
dx
V=2
dt
2) Luu lugng bom cdp: Qg = vg.Sp

Luu higng bom vao dong co thuy luc:

Qb =Vp-Sp
Bo qua ro ri:

_ Qp _ Qs
= - = =
Qs =Qp Vp S, S,
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Néu bé qua t6n thét cot ap:

4 I . ? F A A . ) A h
+ Ap suat trong xi lanh cua bom p = S—B dugc truyén dén xi lanh luc va gay ra luc lam
B

cho piston chuyén dong:
Fp=p.Sp
Sp, Sg: Dién tich lam viéc cda piston.
+ Cong suat bom: N = p.Qp = F5.Vy
+ Cong suét dong co thuy luc: Np = p.Qp = Fp.Vp
N, = Nj (Truyén cong suat khong mat mat)
b. Truyén déng thity hic co chuyé?n dong quay:

I- Bom (kiéu réto hay piston réto).

4 2- Van an toan

3- Van phdn phdi (khéa phdn phoi).

4- Dong co thiiy lic (kie:u réto hay piston réto).

Hanh trinh: Tt bé vao bom vao van phan phdi vao
dong co thly luc rdi tré vé bé. Sau bom cé van an
toan dé thdo vé bé.
| Qb =9qp-Np
Jp- Luu luong riéng cia dong co.

1 ny- SO vong quay cta dong co.
np = ng 12
dp

— B |z Hinh 2 So dé hé

@~ Luu ligng riéng cia bom

MD
2nny,

Mo men dong co: My =

gdp-n .
ND:p-anD = MD: Pqp-Np — P-dp
2nn,, 2n

p- Ap suét lam viéc
-Nhén xét:
a. Néu bé qua ton that luu lugng, ap sudt thi van tdc cla dong co (Chuyén dong tinh tién
hay quay vong) phu thugc Qp, Qg. Nghia 12 bién thién luu lugng Qp Qjy thi ta ¢d thé bién
thién co cdu chap hanh.

Thuc té: Do ¢6 10 ri luu lugng nén luu lugng vao dong co nhé hon lugng cung cp.
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Qp=0Qp-AQ
Ma t6n thét luu lugng ty 18 véi 4p suét:
AQ=k.p
k- Hé s6 ro i (Gi4 trj tti thuc nghiém)
Qb
Sp Sp

Nhu vay: Van tdc cta dong co trong thuc té khong chi phu thudc vao bom Qg ma con
phu thudc vao ap suét lam viéc clia hé thong du Qg = const néu ap suét trong hé thong ting
thi van tc clia dong co thiy luc gidm. Néu dp suét ting dén luu luong ro ri biang luu lugng
bom thi van tc cta dong co thly luc bing 0. Luc nay chét 1ong trong hé thong bi thdo
hoan toan qua van an toan va khe hé trong hé thong, hién tugng nay goi la hién tudng qua
tai.

b. D6i véi luc va mémen ciia dong co thi ching phu thudc vao ap suit clia dong co va cac
thong sé hinh hoc ctia dong ca. Néu cac thong sé hinh hoc khong déi va 4p sudt khong doi
(p=const) thi Ivu lugng va moémen quay ciing khong doi.

Néu bién thién Sy, hodc gy bing cdc thong sé cia dong co thiy Iuc diéu chinh dudc (Do
léch tam...) thi 1am bién d6i Fy, va M,,. Ngugc lai giti nguyén yéu t6 hinh hoc ma bién thién
ap sudt trong dong cd nhd cac phan tii thily luc trong hé thdng (Van giam 4p, bo ting ap...)
thi bién thién dugc luc va moémen dong co.

Tom lai: Trong viéc diéu chinh van téc, luc, mémen quay cia dong co vé tri s6 , phuong
hogc chiéu ngoai viéc dung bom, dong co con

5 6 didu chinh dugc con c¢d thé dung dugc cac
phan tif thiy luc.
4 2. Cdc loai so d6 hé thong:DE thuc hién

nguyén ly diéu chinh néi trén cdc may thdy
luc va céc phan ti thiy luc dudc ndi vdi nhau

3 bing cac dudng 6ng. Tuy theo nhu cdu lam
) _\@ 8 viée chung ta ¢6 thé ghép cac mach thiy luc
§ &H theo 3 loai so d6 sau:

. S0 d6 hé: (Hinh 2)

7@ ~. S d6 kin: Chéat 16ng ti dong co chuyén vé
:) ong hut cla bom thanh mot vong kin.
1 1- Bom 5- Van phdn phdi
o 2- Van an toan 6- Dong co thily
— = — O H]
— — 3- Tiét luu 7- Bom phu
Hinh 3 So dé kin 8- Van an toan ciia hé théng bom phu

- Hanh trinh: Chat Idng ti bom dén van tiét
Iuu dén van mot chiéu dén van phan phdi dén
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dong co thiy luc dén bom
Dé khic phuc ro rf ngudi ta 1dp thém bom phu hoic binh bu
- Uu diém: Hé thdng kin khong c6 can thiép bén ngoai.
Muén dat cong suét 16n trong truyén dong ngudi ta lap ting ap sudt bom phu.
Nguyén tic: Lip binh & ndi cd 4p sudt thap

3 [ E
5

1- Bom
2- Van phdn phéi

3- Dong co piston

5- Binh bu
5 6- Van mét chiéu
) \
6 ———— - Nhigc diém: Nhiét do chit 18ng 1am viéc
1 & cao vi chat Iéng sau khi lam viéc khong
dugc lam lanh. Ma nhiét d6 tang thi do
nhdt giam dan dén ro i ting.

Hinh 4

. S0 d6 vi sai:
1- Bom (Canh gat).
3 T ] 2- Co cdu phdn pho”’i.
3- Péng co thity lic.
v_\‘ 4- Binh bui chdt Iong.

5- Van mét chiéu.
ﬁ 6- Van diéu khién.

Trong s6 d6 chuyén dong thiy tinh can

-
=

|~
g "
|

mot phia luu lugng chdy vao va chay ra.
Néu ghép theo so dd kin thi luu lugng
qua 6ng hut va ddy bom khac nhau. Dé

@

khic phuc hién tugng nay ngudi ta b tri
Hinh 5 So dé vi sai thén? thung chua phu‘ (4) va ghép manh
truyén dong theo so do vi sai.

Bom ddy chit 1ong qua co cdu phan phdi (2) piston chuyén dong sang phai qua cd cu
phan phéi vé dng hut clia bom, Iic nay Iuu lugng ra bom nhé hon Iuu Iugng vao bom, chat
16ng tui thung chida phu bd sung qua van mot chiéu (5) vao 6ng hut. Luc nay do 4p suit 6
dng ddy ddng van (6) lai. Néu piston chuyén dong ngudc (qua trai) chat 1ong ti khoang
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trai vé van phan phdi vé dng hut va mot phan qua van (6) vé bé chiia phu, dudi tac dung
ctia 4p suit cao van mot chiéu (5) déng lai.

+ Uu diém: So dé vi sai gidp cho viéc diéu hoa chuyén dong cia hé théng va con b sung
Iuu lugng ro ri cho hé thong.

3 Cdc phdn tii thiiy lic:

3.1 Co cdu phadn phoi:

Dung dé doi nhanh dong chdy & cac nit trong mot hé théng dudng éng va phan phdi
chét 16ng vao dudng 6ng theo mot quy dinh nhét dinh. Ddng thdi c6 thé ddo chiéu cac bo
phan chip hanh hoic diéu khién chuyén dong theo mot diéu kién nhét dinh.

Chét 16ng tii bom dén dong co thiy luc thudng phai qua cac co cdu phan phdi 1a noi tap
trung cac dau méi luu thong chét 1ong.

C6 cdu phan phdi gdm bd phan vé va bo phan doi hudng dong chiy, & trén vé c6 khdet
cac cta luu thong néi véi cac dusng 6ng thiy luc, bo phan doi nhanh cd thé di chuyén
tuong d6i so véi vé dé phan phdi vao ctia luu thong tiy theo hudng dong ctia b phan doi
nhanh.

Ngudi ta chia lam 3 loai:

- Con trugt phan phdi.
- Khoa phan phéi.
- Van phan phdi.
. Con trugt phan phdi:
Xi
%I |7_, b,- Chiéu rong
Phat — = .2 .2 piston
L= - ] \‘ = At . F(h_Ic diéu khién b Chidu rong
‘ = \ = \ cua luu thong.
Didu khién - - 2 b,>b, : Do nhay
Vé $\P kém.
Y bon b,>b, : D6 nhay
Hinh 6 Con truigt phdn phoi thiét bj tang.

- Piston xi lanh Iyc chuyén dong sang phai, tin hiéu diéu khién (bing co khi, dién,
thiy lyc) tic dong 1én can cta piston co cAu phan phdi.

- Piston xi lanh luc sang trai (tuong tu).

+ Xac dinh d6 nhay:

~. Con trugdt phan phdi: ngin kéo
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Do cling ving t6t

Tﬁ/bdm

1T /V@ﬂg chan
—
| — Ngéan keo
( Z
\ %
% ) /& S ————
yd (N 1
? ] L]
Vo % ”
( / A\
Dong co thuy hjc* BE chia
Tu dong co
Hinh 7
/)Vé bé chua Khda phéan phdi:
Phin quay Uu diém: Don gian it doi hoi do
Pong co chinh xac. 7 )
thu Tuc Nhudgce diém: Dé ro ri, chénh léch
ap sudt cao.
Dong co .': Van phan phoi truyén dong thuy
thuy Iuc luc co he;'rzgu’cjc. ’
Uu diém: Lam kin tot.
Vé
Pbom
Hinh 8 Khod phdn phéi
AT %
/{/E _ _B?dnfn Hinh 9
o, E .
AT A1 J‘\*I/
+ Déng ca thily lice
Pb
Van phan phéi truven dong thiiy hiéc co hé ngiice
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3.2 Co cdu tiét liu: Dung d€ diéu chinh hosc han ché lua lugng cla chat 16ng trong hé
thong bing cach gy stic can déi vdi dong chay.

Co cau tiét luu ¢4 hai loai:

a. Tiét luu khong diéu chinh digc:

CAu tao don gian: Dugc bd tri trong cac loai mdy méc dé giti do chénh ap can thiét
gitia hai khoang lam viéc.

b. Tiét huu diéu chinh digc:

Budng lam viéc

Y
iz

Q

b d
Hinh 10 a. Tiét liu khong diéu chinh digc b,c,d. Tiét luu diéu chinh dioc

a, b. Dong khong kin do va ddp trong qud trinh déng md.

c. Pong kin t6t nhung do nhay ciia van kém

3.3 Cdc loai van: Van 1a phan ti pho bién nhat trong hé thdng truyén dong thiy luc,
nhd phéi hop hop 1y céc loai van trong hé thdng chung ta ¢6 thé tao nén ché do lam viéc
on dinh theo y muén.

Thong thudng co 3 loai van:

+ Van mot chiéu.

+ Van an toan.

+ Van giam ap.

a. Van mét chiéu: Dung d€ gili cho chét 16ng chi chay theo mot chiéu, tuy theo hinh
dang cta ndp van ngudi ta cd cac tén goi: van bi, van con, van piston.

b. Van an toan: Dung dé bdo dam cho hé thdng dugc an toan khi qua tai né dudc 1ip
trén duong 6ng co diéu chinh ¢ dp suit cao. Nguyén ly hoat dong cla loai van nay dya
vao sy can bing luc tac dung trén ndp van gitfa ap lyc véi chit 16ng trong hé thong vdi
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Vit diéu chinh

(Y T)— (Y Y)

Ndp van | Nep
—=> = 2
= 4/7 g é/r B = L
d ] a
N/ /] Z N -
Dé van Dévan D

Hinh 11

ting Iuc cda van. Néu 4p luc chét 16ng nhd hon 4p luc 10 xo hé thdng lam viéc binh thudng
van déng lai, néu 16n hon 4p luc 10 xo hé thdng qua tai van mé ra thao bét chit 16ng vé
thung chua.

Co 2 loai van:

- Van an toan tdc dung truc tiép.

- Van an toan tac dung gian tiép.

Van an toan tac dung truc

tiép: )
Khang tré chi mé khi qua Lo gidm chan

tai. \ 7
Tran chi mé mot it khi hé == I

théng 1am viéc binh thudng va J /

‘
mo hét khi qua tai 1 %ﬁ NT
T4t cd cac van mot chiéu \\I ; [

(=N
cuong hoa luc 10 xo / / |
Van an toan c¢6 dém giam \
chén: Piston vi sai Vit diéu chinh hic
Cac loai van tac dung truc Hinh 12

tiép mic du cd bién phdp
gidm chan nhung van lam viéc ciing khong 6n dinh 14m.

Mt khéc dic tinh ctia van cling bi han ché néu dudng kinh qua 16n thi kich thudc 10
xo ting nhiéu. Trong hé théng cd 4p sudt cao dé gidm ung luc 10 xo va ting do 6n dinh
4p suat cta hé thong ngudi ta dung van an toan tac dung gian tiép.

+ Van an toan tac dung gian tiép: Van dudc mé thong qua mot co cdu khac.

Truyén dong thity Rfi Huynh Vin Hodng 12
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Khi van khong lam viéc: Chét 1ong ¢6 & cac budng a, b, ¢, e

) 2
- Lo xo manh

am
Van an toan
triic tiép kiéi
bi & b
i
S ————
€ e
4 —— _
@
/ICT Vi tri do.
i tri dong
. — =0 | \%/
L6 giam chdn
HIE

—T» Thung chiia

> 1 d

Hinh 13

C0 hai loai:
- Loai truc tiép .
- Loai gian tiép.

Khi P>[P] thi nd mé van an toan
kiéu bi, chét 16ng di tti a dén d dén
tiét lua dén e dén h dén bé chia,
ap suit 6 d 16n hon ap suit 6 e do
dé mé van an toan chinh chét 16ng
ti a dén b vé bé chda. Van gidm
dp: Trong mot ngudn ap suét phai
cung cdp cho nhiéu noi tiéu thy
véi yéu cdu 4p sudt khic nhau,
ngudi ta phai ding dén van gidm
4p. Van gidm ap dung d€ ha 4p
suat dugc cung cdp tif ngudn phu
hop véi nhu cau tiéu thy dong thoi
c6 thé gili ap sudt noi dé khong
dai.

[

A

AlL

Pl = const

Hinh 14

4 B phdn diéu téc (6n dinh téc d6): Van gidm ap + tiét luu
5 B ting dp: Dung dé ting 4p suat & hanh trinh nao d¢ cla dong co thuy luc.

1. Bom.

2. Van an toan.

3. Van mét chiéu.

4. Co cdu phdn phéi 1.

5 Co cdu phan phoi 2.
6. Xi lanh luc.
7. Xi lanh tang ap.

8. Van mot chiéu.

Truyén dong thity Rfi

Huynh Vin Hodng
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Tuiing Lai Hoe Bech khoa Da Ning

6
Khi co bd phéan tang ap: :E #
chat 16ng tt bom dén co ciu
phan phdi 1 dén dong co T
thuy luc, cd cdu phan phdi 2 Chat lono 7 —d ¢
dén ngan trai xi lanh. = _/—_ _
Ting 4p P  dén "R = B
2 2
pop D _p ™ s E__
4 4 7) J
]
Bé chiia ;
Hinh 15

6. Cdc bé phidn phu:
6.1 O;qg ddn: Dung dé& dan chat 1ong tii bom dén dong co thiy luc dé truyén ning luong.
Tuy theo diéu kién lam viéc clia 6ng va su ro i cta chét 16ng tai cac khdp ndi. Tinh toan
ong dan giong nhu dng thuy lyc.

6.2 Thung chifa:Thong thudng thé tich bing 5 + 6 14n thé tich lam viéc.

Trong mot s6 trudng hop dé nang cao hiéu suit bom va gidm tiéng dn ngudi ta cho bom
ngap vao chit 16ng cta thung chua, diéu nay cé thé lam ting thé tich cla thung. Thé tich
phan khong khi trén mit thoang cia thung chiém khoang (10 + 15)% thé tich cla thung.
C6 thé chon thung kin hosc hé.

Dé ting hiéu sut clia bom thi

. , . 5 i Khi nén
chon thung kin trén mat thoang

6 ap sudt du.

6.3 Bé loc ddu: Dung d€ loc cin

4
g v

ban cia diu. Tuy theo chiic ning

, . , Piston
cua hé thong chon cac loc: loc

thdm, loc 14, loc Iudi, loc hoa

hoc hodc loc ly tam.
Khi dit hé thong loc can chu _@7
g Hinh 16
- Gidm stdc can ti thiéu
cia loc d6i véi dong <4>
chay.

- B0 loc nén bo tri trén

duong dng chinh. ]

Truyén dong thiry Rhi 14
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6.4 Binh tich nang: Trong hé thong thuy luc ¢ nhu cau ning lugng khac nhau ma nguén
ning lugng clia bom thi khong déi. D& dam bio hé thdng lam viéc binh thudng ngudi ta
dung binh tich ning.
Binh tich ning c6 nhiém vu trif ning lugng cia hé thong thiia khong dung hét va cung
cap ning luong khi vugt qua yéu cau (vuot kha ning cia bom).
C4 nhiéu loai binh tich ning:
- Trong vat.
- Lo xo.
- Thuy lyc.
6.5 Role:
- Role 4p suét: thuc hién nhiém vy khi dat gid tri dinh muc.
- Role thdi gian: diéu chinh lam viéc dong bo gitia hai thiét bj theo thdi gian quy dinh.
7. Phuong phdp diéu chinh vin téc co cdu chdp hanh: Cac thong sb co ban cia truyén
dong thuy luc ¢6 chuyén dong tinh tién 1a van téc piston va luc tac dung 1én piston.
Con trong hé théng chuyén dong quay: van tdc quay va momen quay
Tt cac cong thiic da hoc ching ta c¢6 thé diéu chinh duge 2 phuong phép van téc.
- Diéu chinh thé tich lam viéc clia bom hay dong co thuy luc (phucng phap thé tich).
- Phuiong phép tiét Ivu: Dung dé tiét lvuu dé diéu chinh luu ludng.
a. Phiiong phdp thé tich: Chuyén dong quay
Np = q,/qp-Ng
Ta chon ng = const
- Thay ddi qg.
- Thay d6i qp.
- Thay d6i qg,qp.
Néu: qgT thin, T
qp T thi npd
Cac thong s6 khac:

Mp = pp -qp/27 ,
pp = const = M, = f(qp) Néu qp, thay doi khong lam M, thay doi.
Néu thay déi luu luong riéng: Np = qp .0p.P p
Khi diéu chinh van téc quay cla ro to bing cach thay déi luu lugng ctia bom thi cong
suat trén truc dong co ty 1& bac nhit vdi qs.
Néu diéu chinh vén téc bing cach thay déi qp, thi Nj, = const.
* Céch thiic thay d6i do léch tam e & bom:
Dong co thuy lyc:n, =-2de-18
€p-Apmax

MD — SD’q};x;Eax'pD
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Van téc quay cta ro to dong co thuy lucphu thudc vao &z va gp,.

Két ludn: Khi thay déi luu lugng ciia bom thi np, = vy, s& thay déi tii 0 (¢ = 0) dén max

(¢ = max)

Khi thay doi q;, van téc dong co thuy luc thay déi ti o (g5 = 0) + max(ep =1).

Nhu vay: V& mit ly thuyét chung ta c6 thé thay doi van téc cla dong co ti 0 + 1.
Trong thuc té van téc n, khong thé dat gid tri oo vi khi d6 M, = 0. Ma trong qu4 trinh lam
viéc M, phai cé mét gid tri nhét dinh dé thing siic cin ma sat clia dong cd va kéo phu tai.

M nhé nhat ting véi €, , €minp = 0,5

Khi diéu chinh van téc quay ctia dong ré to dong co thuy luc bing cach dung bom diéu
chinh thi van tdc quay ctia rd to dudc ting rat cao khong anh hudng gi dén *

Khi diéu chinh van tc quay cta ro to dong co thuy luc bing ca bom va dong co thuy
luc Iic dau * . Khi d6 van tdc quay clia dong co thuy luc nhé nhat va My max (vi & = 1).
Sau dé tiép tuc nang cao véan toc dong cd bing cach giam g,. Van tdc quay va momen cta
dong co thuy luc trong thuc t& ludn ludn nhd hon gia tri Iy thuyét vi khong tranh khéi tén
that luu lugng.

Van téc quay thuc té: np, = Np.MNo

Mg = Mpie-Npeokni
N'q = Mor -Nop -Nas

RO rf chét 16ng: AQ =k.P

k- Hé s6 0 ri.

Déi véi bom: k = (0,05 + 0,5) cm*/Ns.

Cd ciu phan phéi: k = 0,002.

Xi lanh luc (c6 dém lam kin): k = 0.002.

e Chuyén dong tinh tién:

Vv, = Qp —AQ _ SB‘quax'nB _AQ
SP SP SB

C6 thé diéu chinh dugc van téc cia piston khi luu lugng 16n hon luu lugng ro ri. Vi luu
lugng ciia bom ludn thay déi cho phu hop véi dong co thuy luc (phu tai).

Nhuge diém: Phu tai thay d6i ro rf chit 16ng ciing thay d6i viéc diéu chinh dong co
cling khé khin. Hé thong khong nhay va khd chinh x4c nhat 13 ddi vdi hé thdng luu lugng
nhé = phuong phap nay nén dung ddi vdi hé thong ¢ luu lugng Ién va khong doi hdi co
cAu chap hanh hoc 1a nhiing noi phuy tai it thay doi.

b. Phiiong phdp tiét huiu: Thay d6i stic can luu lugng.

AP
Q=puS /2g.z

Phuong phéap nay khong kinh té vi bom luén luén cung cip dung dé thing dudc stic can
clia tiét Iuu.
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- Uu diém: Don gian, nhay, chinh
xac. Pude dung cho nhting ndi nhay,
chinh x4c van téc co cdu chdp hanh,
ngoai ra con diéu chinh vé cép van téc
chap hanh.

- Nhuge diém: Tinh kinh té, khong
dam bdo van tdc co cAu chdp hanh khi
tai trong thay doi. Khi di qua tiét luu
chat 1ong bi ndng 1én nhiét do chat
16ng ting lam ting ro ri hé thong .

C6 3 cach bd tri tiét luu:

-Tiét luu dit trudc xi lanh lyc.

-Tiét luu dit sau xi lanh luc.

-Tiét luu dit song song xi lanh
luc.

*Tiét luu dit trude xi lanh luc:

Ap =P~ Py
Ap=po-pi*
* Tiet luu dat sau xi lanh lyc:
Khic phuc hién tigng ndng 1én
Ap=p,~p;

p,T dén p,* dé p, = const mé van
an toan.

P, dén p,* = Ap*| = p,* - p;

* Tiét Iuu dit song song vdi xi

(B L

il

CCPP

Hinh 21

[

CCPP

Van an toan

khang do

Hinh 19 Tiét hiu ddt song song vdi xi lanh lic

Xi lanh luc

e —

T E=

J

CcCpPP é J

£y,
@ Tiét luu
P4

P5

Van giam dp

- Bom
_ 1V
Hinh 20
P
rva:_ £
P (B
dcpp //@
P,
P
= [ l&
Hinh 22

Truyén dong thiry Rhi
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lanh luc:
Khi ddng tiét luu: V, — V. khi mé tiét luu thi chat 16ng s€ dén xi lanh lyc qua tiét
luu
FT thi tiét luu mS V thay doi theo ty 18 chat 16ng vao xi lanh luc.

8. On dinh vén téc co ciu chdp hanh:

Gili van téc clia co cAu chap hanh 6n dinh khong phu thudce vao phu tai.

Dé 6n dinh thi 1dp bo phan diéu téc theo 3 cach sau:

- Ludi vao.

- Ludi ra.

- Song song dong co thuy luc.

Hinh 19: Q=S %.@

FT - P,T — P,T ddy piston van giam ap xuéng QT P,T = P, - P, = const
Hinh 20: F\ — P4 = P,T piston dong bét ctia van gidm ap P, P, - Ps= const.
Hinh 21: FT > P,7 = P, T = P,T = P,T ddng bét piston P,.

9. Truyén dong theo déi (Tuy déng):

- C4 lién hé ngugc dé kiém tra cac thong sé lam viéc

Ngudn tdc | B0 phén | B0 phén .| Dong co | B0 phén
dong nhan ra Iénh so sanh thuy luc chap hanh
A
Lién hé
nguoc

I11. Truyén déng thuy dong:

Dung hai loai may cach dan: bom li tim va tudc bin cach dan

Truyén dong ning lugng tii truc din sang tryc bi dan:

- Khdp néi thuy luc.

- Bién téc thuy luc.

1. Khdp néi thuy lic: La két cAu don gian nhat cla truyén dong va tuy dong.

Cau tao: Gom 2 banh cong tac: Banh bom va banh tudc bin.

Nhu vay: Mémen quay dudc truyén tif truc bom sang truc tudc bin chat 1éng sé ra khéi
banh bom va banh tudc bin va 13p lai chuyén dong trén mot cach tudn hoan mdi phan ti
trong khdp ndi thuy luc thuc hién dong thdi 2 chuyén dong: chuyén dong tuin hoan tu
banh bom sang banh tudc bin sang banh bom va chuyén dong quay quanh truc khép néi.
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Tong hop 2 chuyén dong nay
cho ta chuyén dong xodn ¢
cia cdc phan ti chit 1éng
trong khdp ndi thuy luc.

Chat Iong

Bi don

—=

/ _£L Chui dong

V.

N

2. Bién toc thuy luc: Gom 3 banh:
- Banh bom.
- Banh tudc bin.
- Banh phan ting.

/

Hinh 23

Khi cin thay d6i mémen quay gilia truc bom va truc tudc bin thi ngusi ta dung bién tdc

thuy luc, thuong dung dé€ ting momen quay gitia truc bi din vi s6 vong quay cua truc bi

dan luon ludn nhé hon sé vong quay
truc dan.

Nguyén ly lam viéc:Tuong tu nhu
khdp ndi thuy lic.

- Banh phan tng cd tic dung nhu
sau:

+ Thay déi hudng dong chay cho phu
hop véi 16i vao clia banh cong tdc tiép
theo

+ Thay déi tri s van tc cla dong
chay cho phu hop véi 18i vao cta banh
cong tac tiép theo. SG di goi 1a phan tng

Hinh 24

vi chét 16ng khi di qua banh nay truyén cho né moét mémen quay nhung vi banh cé dinh

v6i v6 ¢6 tac dung nhu mot diém tua va truyén lai cho chét 16ng mot momen dong lugng (

momen phan ung).

Néu banh phan ting quay thi mémen quay cta truc dan truyén qua truc bi din khong
thay doi khi d6 bién tdc thuy luc lam viéc nhu khép néi thuy luc.
Su khéac nhau: Chét 16ng bién téc thuy luc luon ludn dién day thé tich lam viéc, con

khdp ndi thuy luc c¢d Iic day cd Iic khong day.
3. Cidc thong s6 hé thong truyén déng thuy déng:
Cong suat lam viéc trén truc dan, truc bom:

Truyén dong thiry Rhi
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p.g.vy.Hy
Nz -MNp
Tryc dan: N =p.g.Q,.H, M,
Nt = Nrprp-Np = Np-Nr-Np-Np
N = (nQ-nH-TICK)B
N = Nekrp-Norp-NHED T "
T

£ A . n
Ty s0 truyén: i=—L
n, 4

Tryc bom: N, =

\

MT
My

Heg so bién toc: K = D

A N
v /) Y
N=M.w =M.% Hinh 25

k=Mr _Neng 7

M, N; n; i
= Hiéu suat: n =K.

Céc phuong trinh co ban:

Momen cua banh bom Mj:

1
Mg = 5 PpQ(Cy.D; - CDy)
Momen cua banh truc:

1
M; = D PQ(Cyy.Dy - C5,D3)

Momen cuia banh phan ting:

1
M, = —5 PQ(Cyy.Dg - Cs,Ds)

Q- Luu ligng di qua hé thong
Mg + My + M, = %-PQ(Czu-Dz -C Dy + Cy Dy - G5 D5 + Cg, . Dg - Cs,Ds)

Ciu-Deu = Cou-Deu
C,,.D,, = C5,.D;, & Khong thay doi tri sé momen dong lugng.
Cyu-Dau = Csu.Dsy
M+ M +Mp =0
Tong dai s6 momen dong lugng quay clia cdc banh trong truyén dong thuy luc bing 0.
Phuong trinh moémen:
Mg + M; +M, =0
Phuong trinh c6t ap:
Hy = Hy +h,
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h- Cot ap ton tht.
h,=hg +hg+hg

h- Ton that nhiét lam néng chét 16ng lam cho chit tach va béc chay.
Ton that:
- Ton that do ma sat bé mit canh dan, phu thudc: kich thudc, hinh dang canh dan, do
nhét dong chay, do nhdm bé mit.
- Do su thay d6i dot ngot vé phuong chuyén dong clia dong chay nhét 1a tai cac 16i vao
cac banh (hién tugng tach dong chdy, va dap thuy Iuc cida vao, xody...).
- Do su thay déi ndng do van téc dong chdy tai cac phan thu hep cac ranh banh cong
tac.
— Trong qua trinh thiét ké ¢d ging gidm ton that téi thi€u d€ nang cao hiéu sudt bd
truyén dong thuy dong.

4. Dic tinh khdp néi:

- Khdp ndi thuy lyc chi truyén mdémen quay ma khong bién déi tri sé cta nd
Mg +M;=0

MT:_MB

Vi vay khi ¢6 su thay doi tai trong trén truc tudc bin = sé vong quay truc tudc bin cling

thay doi, lam thay d6i van tdc banh cong tac. Din dén thay d6i momen quay clia banh tudc
bin sao cho can bing véi mémen quay cia phu ti M, = -M;

Khdp néi thuy Iuc 1a loai truyén dong thuy dong truyén 4p ning tui truc bom sang truc
tudc bin thong qua su chuyén dong chét 16ng trong banh cong tac = n; < ng.

N, —N n .
s=-—2 T —]-—T =]
nB

Hiéu s6 gitfa vong quay ctia banh bom va banh tudc bin chia cho banh bom (s) dudc goi
13 hé s trugt cia khdp ndi thuy luc

Ng

= Nkt = 1

-Néus=0=i=1= n;=ng thi 4p suét chat Iéng véi tdc dung lyc ly tam 16i ra banh

2+3%
MN A ng=const ” /
n — M, - X
: |
T]\ U MimanTk
N, ‘
1 e g
Hinh 26
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bom va 181 vao banh tudc bin bing nhau. = chat 16ng khong c6 chuyén dong tuong déi i
banh bom sang banh tudc bin khi dé hé théng quay nhu vat rin Q=0 =M =0

- Nhu vay khdp ndi 1am viéc khi n; <ng

s=2+3)%;n=1=(097 +98)%

- Dudng dac tinh ngoai: M, N = f(i)

(P4c tinh trong la H-Q)

n, = var ( thay doi) = Dic tinh tong hop: Chét 16ng khac nhau v, > v,> v; ma cing mot
loai khdp néi thuy luc.

Chét 16ng dién dy khac nhau trong khdp ndi thuy lic: 90% dién day hoan toan, 10%
thoat hoi.

v = const ma két
cau khac nhau

Hinh 27

Ving lam viéc khong on
dinh (cd budc nhday)

Hinh 28
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Chdt Iong Dong nhé

2B

A A
) 4 Ll
nr s=0 ng ny s=005+0,1 nyg
Hinh 29 Hinh 30
9 Dong lon
A A A\ = A
< < < <
nyp s=03+035 ng ny $s=04+045 ny
Hinh 31 Hinh 32

Khi hé s6 trugt s = 0 thi khong ¢6 su chuyén dong tucng ddi cia chét 16ng trong céc
banh ctia khdp ndi thuy luc.

Khi ting tai trong cua truc tude bin s = (0,01 =+ 0,05) sé vong quay banh tudc bin giam
gay ra chuyén dong tucng ddi clia chit 1dng trong banh.

Néu s = (0,3 + 0,35) thi chat 16ng c6 xu hudng dich chuyén vé& banh tudc bin nhiéu hon
tao thanh vung khép kin réng 6 gitia.

Tiép tuc ting momen can s = (0,4 + 0,45) thi vong khép kin sé 16n dan.

Su bién d6i trang thai ttf vong khép kin nhé sang vong khép kin 16n xdy ra dot ngdt lam
momen ting dot ngdt 1am mét 6n dinh ché d6 lam viéc khép néi.

Khic phuc: Lam sao cho chét 16ng chf chuyén dong mot vong. Lip thém trén banh mot
dia chin thi khép néi thuy luc chuyén dong 6n dinh.

e Phan loai:

- Khdp néi thuy luc ¢ canh trong va khong ¢ canh trong.

- Khdp néi thiy luc ¢ thé diéu chinh duge va khong diéu chinh duge (thay déi q).

e Phan loai bién tdc thiy luc:
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- Phén loai: 1 cdp, 2 cdp,3 cap
+ 1 cap: ¢6 1 canh tudc bin.} = Phu thudc vao sé lugng banh tudc bin
+ 2 cép: ¢6 2 canh tudc bin.

- Phan loai: Bién tdc thuy luc ¢6 canh cd dinh va bién tdc thuy luc hdn hop.

A
J
Hinh 33
5. Ddc diém bién toc thuy luc: Bién tc thuy thay d6i moémen quay (M).
M, + M, + M, =0 (M, > 0)
a. Ldp bdnh phdn iing P, sau bom B, trudc tuéc bin T: Tao dudc dong chdy vao banh
tude bin T 1a hop 1y nhat.

b. Ldp bdnh phdn iing sau tuéc bin T, sau bom B:

M; = M = Hudng dong chay ra hop ly song giam cong suét trén B.

Kha ning ty dong diéu chinh ché do lam viéc. Khi bién téc lam viéc & ché do on dinh
thi mémen ctlia banh tudc bin bing mémen can. Néu moémen can 16n hon mémen cia banh
tudc bin thi banh tudc bin quay cham lai, luu lugng tuan hoan hoan qua cac banh cong tac
s tdng 1én lam ting moémen tudc bin. Khi luu ludng ting 1én, Phuong van tdc tuyét doi cilia
vao va ctia ra banh cong tac cling ting lén 1am ting ap luc cla chat 16ng 1én canh dan.

Néu tai trong bén ngoai giam thi s6 vong quay banh tudc bin ting, lam gidm moémen
quay cua banh tudc bin, dn dén thiét 1ap trang thai can bing mdi.

Chii y:

Momen quay cta banh tudc bin thay d6i nhu thé nao (mdémen can quyét dinh) thi
moémen quay banh bom khong di. Diéu nay thay doi dudc bing cach thiét ké canh din
banh cong tac va bd tri canh dan cho thich hgp.

Momen quay ctia banh phan ting M,, thong thusng M, = Mg - M, M, thay doi khi tai
tro ng bén ngoai thay déi. Gidng nhu banh tudc bin, chi khac 1a mémen nay thay déi ca vé
d4u, nghia 1a thay déi vé hudng tac dung, cu thé 1a hudng tac dung cung vdi Mz = M, >
0, ngudc lai thi My < 0. Con hudng M, phu thudc vao bién tdc thuy lyc.

Puiong ddc tinh ciia bién toc thuy lic:
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BTTL hén hop
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Hinh 34
2.
F phu tai

P, > P*
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Van an toan s Van an ftoan @ ~ 2
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Hinh 17 Tiét luu ddt tridc xi lanh hic Hinh 18 Tiét hiu ddt sau xi lanh lic
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