UY BAN NHAN DAN QUAN 5
TRUONG TRUNG CAP NGHE
KY THUAT CONG NGHE HUNG VUONG

GIAO TRINH

TEN MON HOC/MO BUN: BAO TRI CUM KHI NEN - THUY LUC
TRONG THIET BI CO KHi
NGANH, NGHE: BAO TRI HE THONG THIET BI CO KHi
TRINH PO TRUNG CAP

(Ban hanh kém theo Quyét dinh s6 ...../OP-KTCNHV ngay ..... thing ..... nam ..... cia Hiéu
triweéng Trieong Trung cap nghé Kj thudt Cong nghé Hing Vieong)

............. , nam 2023




TUYEN BO BAN QUYEN
Tai liéu nay thudc loai sach gido trinh nén cac ngudn théng tin cé thé dugc phép
dung nguyén ban hoic trich ding cho cac muc dich vé dao tao va tham khao.
Moi muc dich khac mang tinh léch lac hoic st dung véi muc dich kinh doanh thiéu

lanh manh s& bi nghiém cam.
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MUC LUC
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Bai 17: Lap dat hé thdng thiét bi may tién tr dONG ......cceveveeeeeeeeee e, 121
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LOI GIOI THIEU

Gidi thiéu Bdo tri cum khi nén — thaiy liec trong thiét bi co khi duoc bién soan
nham cung cap cho hoc sinh nghé Bao tri hé thong thiét bi co khi, hé trung cap nhiing
kién thuc va ki ning sau:

+ Hiéu duoc dic diém cua hé théng cum khi nén — thay luc, so dd nguyén 1y va
hoat dong cua co cau chap hanh cum khi nén — thay luc, nguyén Iy hoat dong cua cac
loai van trong hé théng cum khi nén — thay lyc

+ Lua chon, kiém tra chuc nang, 1ap rép va hiéu chinh duoc cac phan tir khi nén
—thuy luc, dién khi nén — thay luc theo ban vé

+ Xac dinh dugc pham vi tng dung cua truyén dong cum khi nén — thuy luc

+ Phan tich duoc nguyén Iy hé thong truyén dan cum khi nén — thay luc, khao sét,
thiét ké hé théng cum khi nén — thay luc trong diéu khién cac thiét bi co khi

+ Phan tich dugc nhitng nguyén nhan hong hdc cum khi nén — thay lyc trong thiét
bi co khi

+ Biét duoc cé4c thuat ngit tiéng anh chuyén nganh co ban dé doc hiéu tai liéu tiéng
anh co ban vé thiét bi phuc vu cdng tac bao tri

+ Lip dit duoc hé thdng cum khi nén — thuy luc theo yéu cau dit ra cho nhing
thiét bi cong nghé don gian

+ Chay thir, van hanh va kiém tra hé théng diéu khién cum khi nén — thay luc

+ Phat hién va khic phuc dugc cac 16i thong thuong trong hé thong

+ Thyc hién ding cac quy tac an toan trong van hanh, bao dudng cac thiét bi cua
cum khi nén — thuy luc

+ Thuc hién duoc cac hoat dong bao tri cho cum khi nén — thay luc trong thiét bi
co khi

Gido trinh gom 18 bai cung cap nhiing kién thic, k§ ning, tac phong nghé
nghiép vé Bdo tri cum khi nén — thuy luc trong thiét bj co khi trong linh vurc bao tri hé
théng thiét bi co khi.

Trong qua trinh bién soan, tac gia xin chan thanh cam on quy Thay c¢6 di gop y
nhiét tinh dé gido trinh ngay cang hoan thién hon nira.

...... ,ngay .....thadng ... ndm ....

Tham gia bién soan
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1. Chu bién: Huynh Trung Nghia
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THONG TIN BIEN SOAN
Truong Trung cap nghé K§ thuat Céng nghé Hung Vuong da tién hanh bién soan
gido trinh mén hoc/mé-dun nganh, nghé ............... trinh d¢ trung cap vai nhiing théng
tin nhu sau:

. T6 chi dao bién soan gio trinh, chuwong trinh mén hoc/md-dun nganh, nghé ...............

trinh do trung cap:

STT | Ho va tén Chirc vu Nhiém vu

1

2

3

. Ban bién soan giao trinh, chuwong trinh mén hoc nghé Bao tri hé thdng thiét bi co khi

trinh do trung cap:

STT | Ho va tén Chirc vu Nhiém vu

[ —

N

w

. Thanh vién tham gia gop v:

STT | Ho va tén Chirc vu Nhiém vu
1
2
3

. Hoi dong tham dinh:

STT | Hovatén Chirc vu Nhiém vu
1
2
3
4
5
6
7

BMO05-QT04/P.KTDB Ngay hiéu luc: 01/4/2023 6/128



Hinh 1.1:
Hinh 1.2:
Hinh 1.3:
Hinh 3.1:
Hinh 3.2:

DANH MUC HINH ANH
Tay may gdap san pham bang khi nén
Hé thong MPS
M& hinh thyc hanh khi nén thuy lyc
So do cac phan tir khi nén
Tin hiéu dién (NO va NC)

Hinh 3.3 Tin hiéu khi nén (NC)
Hinh 3.4 Tin hiéu khi nén (NO)

Hinh 3.5:

cong tac

Hinh 3.6 Cong tdc hanh trinh dién

Hinh 3.7:
Hinh 3.8:

Cong tac hanh trinh khi nén

Cam ung tur truong trén piston

Hinh 3.9: Xdc dinh hanh trinh bang cam bién tir trrong

Hinh 3.10:
Hinh 3.11:
Hinh 3.12:
Hinh 3.13:
Hinh 3.14:
Hinh 3.15:
Hinh 3.16:
Hinh 3.17:
Hinh 3.18:
Hinh 3.19:
Hinh 3.20:
Hinh 3.21:
Hinh 3.22:
Hinh 3.23:
Hinh 3.24:
Hinh 3.25:
Hinh 3.26:
Hinh 3.27:

Hinh 3.28

Cam bién thu phat bang tia

Phat hién miii khoan gay

Sor @6 mach cam bién tir

Xde dinh vi tri dau truc

Phét hi¢n tam kim logi trén bang tdi
Mach cam bién dién dung

Phét hién dé giay cao su den

Kiém tra déng géi san pham

Mach cam bién quang

Hém san pham tam Plastic

Phan logi chai c6 hay khéng cé ndp
Phan tir YES

Phan ti: NOT

Phan tir OR

Phan tir AND

Phan tiz NAND

Phan tir NOR

Van an toan

: Van tran
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Hinh 3.29:
Hinh 3.30:
Hinh 3.31:
Hinh 3.32:
Hinh 3.33:
Hinh 3.34:
Hinh 3.35:
Hinh 3.36:
Hinh 3.37:
Hinh 3.38:
Hinh 3.39:
Hinh 3.40:
Hinh 3.41:
Hinh 3.42:
Hinh 3.43:
Hinh 3.44:
Hinh 3.45:
Hinh 3.46:
Hinh 3.47:
Hinh 3.48:
Hinh 3.49:

Hinh 3.50
Hinh 3.51
Hinh 4.1:
Hinh 4.2:
Hinh 4.3:
Hinh 4.4:
Hinh 5.1:
Hinh 5.2:
Hinh 5.3:
Hinh 5.4:
Hinh 5.5:

Van giam ap

Ki hiéu Van tiét heu 6 tiét dién thay doi
Van tiét luu 2 chiéu
Van tiét lueu I chiéu
Van mét chiéu

Céc thanh phan van chinh huéng

Ki hiéu van dao chiéu
Van 2/2

Van 3/2
Van 4/2

Van 4/2, 1side (coil)
Van 5/2

Van 4/3 tac dong dién 2 dau

Van 4/3 vi tri trung gian an toan

Van 4/3 v; tri trung gian c6 ciza P ngi véi T
Ki hiéu van 5/3

Xy lanh tdac dong don

Xy lanh tac dong kép

Xy lanh khi nén c6 truc ddn huwong

Hinh cat khéng gian cua xy lanh khi nén
Xy lanh thuy luc

: Xy lanh khi nén

: Két cdu xy lanh khi nén

So do6 nguyén 1y va so do dau day

So doé nguyén 1y va so do dau day

So doé nguyén ly

So dé nguyén ly

Cau tgo, ki higu nat nhén 2/2
Van dao chiéu 2/2 diéu khién mét phia bang dién
Mot sé vi du ieng dung cua van ddo chiéu 2/2
NGt nkdn 312

Van dao chiéu 3/2 diéu khién mét phia bang dién
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Hinh 5.6: Mot sé Vi du irng dung ciia van ddo chiéu 3/2

Hinh 5.7: NGt nhan 4/2

Hinh 5.8: Van ddo chiéu 4/2 diéu khién mét phia bang dién tir
Hinh 5.9: Mot s6 Vi du irng dung ciia van ddo chiéu 412

Hinh 5.10: Van ddo chiéu 413 diéu khién gian tiép hai phia bang dién tir
Hinh 5.11: Van mét chiéu khdng diéu khién

Hinh 5.12: Ung dung van mét chiéu khong diéu khién

Hinh 5.13: Van mét chiéu c6 diéu khién mg dong nguoc

Hinh 5.14: Ung dung van mét chiéu c6 diéu khién mg dong nguroc
Hinh 5.15: Van mét chiéu cé diéu khién khda dong thugn
Hinh 5.16: Van mét chiéu kép c6 diéu khién

Hinh 5.17: Ung dung van mét chiéu kép c6 diéu khién

Hinh 5.18: Van gidi han &p sudt

Hinh 5.19: Cdc logi van gidi han ap sudt

Hinh 5.20: Van &p sudat

Hinh 5.21: Ung dung van ham

Hinh 5.22: Van diéu ap 2 cira

Hinh 5.23: Ung dung van diéu ap 2 cta

Hinh 5.24: Str dung két hop van diéu 4p 2 ctra vai van gidi han ap suat
Hinh 5.25: Van diéu ap 3 cira

Hinh 5.26: Cdu tgo, ddc tinh tré va ki hiéu

Hinh 5.27: COng tdc &p sudt

Hinh 5.28: Van han ché liu lwong

Hinh 5.29: Ky hiéu van tiét leu

Hinh 5.30: Van tiét lueu

Hinh 5.31: Xilanh tac dung don

Hinh 5.32: Bong co thuy luc kiéu banh ring

Hinh 5.33: Béng co thay luc (quay hai chiéu)

Hinh 6.1: Phac thdo vi tr mdy dét chi tiét

Hinh 6.2: So d6 mach thay luc

Hinh 6.3: So do lap dat

Hinh 6.4: Phéac thao vi tri
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Hinh 6.5: So' d6 mach thiy luc

Hinh 6.6: So' do mach thay luc

Hinh 7.1: Khoi nguon thay luc

Hinh 7.2: Quan hé giza luu hrong va &p sudt cia bom

Hinh 7.3: Van han ché leu heong

Hinh 7.4: Van tiét Luu 2 chiéu

Hinh 7.5: Van tiét fuu 1 chiéu

Hinh 9.1: Cdu tao ciia khoi nhip diéu khién

Hinh 9.2: Khéi nhip kiéu B

Hinh 9.3: Khéi nhip kiéu C

Hinh 9.4: Mach logic ciia hai nhip diéu khién theo DIN 40 700
Hinh 9.5: So d6 hanh trinh buéc

Hinh 9.6:So do hé thong khi nén diéu khién theo cdu tric nhip
Hinh 10.1: Biéu do trang thai

Hinh 10.2: So do6 nguyén ly

Hinh 10.3: So do6 nguyén ly

Hinh 10.4: Biéu dé trang thai

Hinh 11.1: So' d6 hanh trinh buéc ciia mét may dap tw dong
Hinh 11.2 So d6 hanh trinh budc

Hinh 11.3 So' d6 hanh trinh buéc (cii)

Hinh 11.4: So' d@6 hanh trinh bude (mdi)

Hinh 11.5: Hai tang diéu khién bang khi nén

Hinh 11.6: Ba tang diéu khién bang khi nén

Hinh 11.7: So' @6 hanh trinh budc

Hinh 11.8: Mach diéu khién bang khi nén ciia thiét bi ddp tw déng
Hinh 11.9: Thiét bj ga kep va khoan chi tiét

Hinh 11.10 Mach diéu khién bang khi nén ciia thiét bi gé kep va khoan chi tiét
Hinh 12.1: Thiét bj ga kep va khoan chi tiét

Hinh 12.2: Mach diéu khién bang khi nén ciia thiét bi g kep va khoan chi tiét
Hinh 13.1: Biéu dé trang thai

Hinh 13.2: So d6 mach déng luc — mach diéu khién

Hinh 14.1: Phac thado vi tri
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Hinh 14.2:

So dé mach thuy luc

Hinh 14.3:So @6 mach thay lyc

Hinh 14.4:
Hinh 15.1:
Hinh 15.2:
Hinh 15.3:
Hinh 16.1:
Hinh 16.2:
Hinh 16.3:
Hinh 16.4:
Hinh 17.1:
Hinh 17.2:
Hinh 17.3:
Hinh 18.1:
Hinh 18.2:
Hinh 18.3:

Theec hanh ldp rap mach thuy luc

Phéc thdo v; tri thiét bj nang goi hang

So do nguyén ly

Thuc hanh lap rap hé thay lic
Phac thao v; tri

So d6 mach thuy luc

So do mach thuy luc

So do lap dat mach thay luc
Phéc thado vi tri may tién tu dong
So do mach thuy luc

Thuc hanh lap rap mach thay luc
Biéu do trang thai bai 1

Biéu do trang thai bai 2

Biéu do trang thai bai 3
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DANH MUC BANG BIEU
Bang 1: Ky hiéu cac phan ti thuy luc
Bang 2: Céc logi xilanh tac dung kép
Bdng 3:Bang gia tri:
Bang 4: Danh sé&ch thiét b;
Bdng 5: Bang gia tri:
Bang 6:Danh sach thiét b;
Bang 7: Thong so cac logi bom thay luc
Bang 8: Bang hé diéu kién
Bang 9: Pdnh gia:
Bang 10: Danh séch thiét bj
Bang 11: Panh gia:
Bang 12:Danh gia:
Bang 13: Danh séch thiét b;
Bang 14: Panh gia:
Bang 15: Danh séch thiét bj
Bang 16: Danh gia:
Bang 17: Danh séch thiét bj
Bang 18: Dadnh gia
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NQI DUNG GIAO TRINH MON HOC/MO PUN

Tén mé dun: BAO TRI CUM KHI NEN — THUY LUC TRONG THIET BI
CO KHi

M& mon hoc/mé dun: MP08-BCK
Vi tri, tinh chat, ¥ nghia va vai tré cia moén hoc/mé dun:

- Vitri: Bao tri cum khi nén — thuay luc trong thiét bi co khi 1a mé dun chuyén mén
nghé trong Chuong trinh dao tao nghé Bao tri hé thong thiét bi co khi, dugc bd tri giang
day sau mo6 dun - MP07-BCK

- Tinh chat: Mddun nay trang bi cho ngudi hoc kién thic va ki ning vé Bao tri
cum khi nén — thuy lrc trong thiét bi nhu ldp dat, can chinh, thay thé, xu Iy 154, ...

- Y nghia va vai tro cia mon hoc/mé dun:

Muc tiéu cia mon hoc/mo dun:
Vé kién thac:
+ Hiéu dugc dic diém cua hé théng cum khi nén — thuy luc, so dd nguyén 1y va

hoat dong cua co cé,u chap hanh cum khi nén — thay luc, nguyén Iy hoat dong cuia cac
loai van trong hé thong cum khi nén — thuy luc

+ Lwa chon, kiém tra chac nang, 14p rép va hiéu chinh duoc cac phan tir khi nén
—thay luc, dién khi nén — thuy luc theo ban vé

+ Xac dinh dugc pham vi tng dung cua truyén dong cum khi nén — thay luc

+ Phan tich duoc nguyén Iy hé thong truyén dan cum khi nén — thuay lyc, khao sét,
thiét ké hé thong cum khi nén — thuy luc trong diéu khién cac thiét bi co khi

+ Phan tich dugc nhitng nguyén nhan hong hdc cum khi nén — thay lyc trong thiét
bi co khi

+ Biét duoc céc thuat ngit tiéng anh chuyén nganh co ban dé doc hiéu tai liéu tiéng

anh co ban vé thiét bi phuc vu cdng tac bao tri

Vé k¥ nang:
~ + Lép dat duoc hé thong cum khi nén — thuy lyc theo yéu cau dat ra cho nhirng
thict bi cdng ngh¢ don gian
+ Chay thir, van hanh va kiém tra hé théng diéu khién cum khi nén — thay luc
+ Phat hién va khic phuc duogc cac 131 thong thudng trong hé thdng

+ Thyc hién diing cc quy tac an toan trong van hanh, bao dudng cac thiét bi caa
cum khi nén — thuy luc

+ Thyc hién duoc cac hoat dong bao tri cho cum khi nén — thay luc trong thiét bi
co khi

V& nang lyc tu chii va trach nhiém:

+ Reén luyén tinh ky luat, kién tri, can than, nghiém tic, chi dong va tich cuc séang
tao trong hoc tap
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+ An toan, tich cuc, tiét kiém, rén luyén tac phong lam viéc thuc té
+ Rén luyén k¥ ning 1am viéc nhém, giao tiép
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Noi dung cia mon hoc/mé dun:
BAI 1: KHAO SAT HE THONG TRUYEN DAN KHi NEN
Gioi thiéu:
Muc tiéu: - Hiéu va van dung durgc cdc dai heong co ban vé khi nén trong thiét ke
hé thong truyén dan khi nén

Noi dung chinh:
1. Phin tich cac dic tinh caa khi nén
a. Khai niém khi nén ,

Khi nén la khéng khi tu nhién dugc nén lai & mot ap suat kha cao, day 1a loai nang
lwong c6 sin trong tu nhién va dugc dung dé thay thé so véi cac loai nang lwgng khac
nhau. Khi nén thuong duoc ciu thanh tir khdng khi thién nhién sach va véi mot ap suat
3000 hoic 3600psi. Ngay nay khi nén duoc tao ra va ang dung trong nhiéu linh vuc
khac nhau trong cudc song, tir nhitng nganh nghé san xuat, céng nghiép hay trong ca
linh vuc y té, thuc pham hay trong gia dinh. Va dé c6 thé tao ra khi nén hay sir dung khi
nén thi cling ta nén st dung cing véi cac thiét bj nhu may nén khi hay van dién tir nén
khi...

. Cac dac tinh cia khi nén

o Vé s6 lugng: Khi nén co san & khap moi noi bdi vay co thé sir dung khi

nén voi so lugng vo han.

o V& van chuyén: khi nén c6 thé van chuyén rat dé dang bang nhimg dudng
ong, voi mot khoang cach nhat dinh. Va nhirng dudng 6ng dan khi nén vé khong can
thiét boi khi nén sau khi da sir dung s& dugc cho thoat ra ngoai moi trudng sau khi da
hoan thanh hét tit ca cac cong viéc.

e V& luu trii: May nén khi tao ra khi nén nhung lai khong nhét thiét phai
hoat dong lién tuc. Bo1 khi nén c6 thé duoc luu trix trong nhirng binh chira néu can thiét
phai luu trir.

e V& nhiét do: Thong thuong khi nén thudng it thay d6i theo nhiét do.

o Vé phong chéng chdy no: Khi nén khong mot nguy co nao gy chay nio
boi vay khi str dung khi nén quy khach khong cin mat thém bét ky chi phi cho viéc
phong chéng chay. Va khong khi nén thudng hoat dong trong khoang ap suit 6 bar nén

viéc phong nd ciing khong hé phtc tap.

° Tinh v€ sinh: Cac khi nén dugc tao ra bdi nhirng thiét bi ¢ loc sach va
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loai bo bui ban, nhiing tap chét cling nhu nudc nén thuong sach, tham chi sach 100% va
khéng c6 bat ky nguy co ndo vé mit vé sinh. Ciing béi vy ma khi nén thudng duoc ting
dung trong nhitng nganh cong nghiép doi hoi vé sinh cao nhu thuc pham, y té, 1am san,

thuodc da...

o V& van tdc: khi nén thudc dong khi nén duoc coi 1a dong chay cé luu tdc
16n va c6 thé cho phép dat duge tde do cao (thong thudng van tde 1am viée trong cac xy
lanh dat 1 — 2 m/s).

° Vé tinh diéu chinh: V&i mét van toc va ap luc ctua nhiing thiét bi cong tac
bang khi nén thi ¢ thé diéu chinh vo cap.

° Vé su qua tai: hau hét cac cong cy va cac thiét bi dugc khi nén déu dam

nhiém tai trong cho dén khi chung dimg hoan toan nén khong gay hai.

. Ung dung cac dai lwong vat ly caa khi nén

. Luc
- PBon vi cta Luc la Newton (N).
- 1 Newton 12 luc tac dong 1én dbi trong c6 khéi lugng 1kg vai gia toc 1 m/s?
| N=1kg.m/s"
. Ap suit

- Pon vi co ban cua ap suat theo hé do luong Sl 1a Pascal (Pa)
- Pascal (Pa) la 4p suat phan bd déu 1én bé mit c6 dién tich 1m2véi luc tac dong
vuong goc Ién bé mat do6 1a 1 Newton (N).
| Pascal = I N/m” = lkg m/s>/m” = Ikg.-’m.h':
- Ngoai ra con dung don vi bar:
| bar = 10°Pa = | Kg/em™ =1 at
- M6t s6 nude con dung don vi psi (pound (0.45336 kg)
Ki hiéu Ibf/in? (psi): 1bar = 14,5 psi
- Ap suit c6 thé tinh theo cot 4p luu chét
P =wh
Trong d6 :w  trong luong riéng luu chat

h chiéu cao cot ap
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C.

€.

Cong suit
- Pon vi cong suat 1a Watt
- 1 Watt la cdng suét, trong d6 thoi gian 1 gidy sinh ra ning lwong 1 joule.

| W=1Nm's
1 W=1mkg/s
- Cong suat duoc tinh theo cong thic:

He Q (I/min)* P (bar)

kW
600 &)

Cong
- Bon vi cua cbng la Joule (J).
- 1 Joule 13 cong sinh ra dudi tic dong cua 1 N dé dich chuyén quang duong 1m

1 J=INm
1J=1mkgls

- Cong dugc tinh theo cbng thirc

Wk = F*L
Trong do: F luc tac dung vao vat
L quang duong vat di dugc

P nhét

- 36 nhét dong cua mot chit 13 ¢6 do nhdt dong luc 1 Pa.s va khéi luong riéng 1
kg/cm?,

v

P
Trong do:

1: dd nhdt dong luc [Pa.s]
p: khéi ludng riéng [kgf|]13]
v: do nhadt dong [nﬁ"x]

Luu lwgng
- Luu luong 12 van téc dong chay cua luu chat qua mat tiét dién dong chay. Pon
vi thuong dung la 1/min.
Q=v*A
Trong d6: Q luu Iugng caa dong chay
A Tiét dién caa dong chay

v Van téc trung binh caa dong chay
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3. Khao sat hé théng truyén din khi nén

Hinh 1.1: Tay may gap san pham bang khi nén

Hinh 1.3: M6 hinh thzc hanh khi nén thuy luc

Bai tap
Cau 1: Khai niém khi nén?

Cau 2: Cac dai luong vat ly caa khi nén?
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BAI 2: UNG DUNG HE THONG TRUYEN DAN KHi NEN
Giai thiéu:
Muc tiéu: - Ung dung diroc khi nén trong thiét ké hé thang truyén dan khi nén dé
diéu khién thiét bj
Noi dung chinh:
. Ung dung khi nén trong diéu khién

- Hé thdng diéu khién bang khi nén duogc str dung ¢ nhitng linh vuc ma & do6 can
d6 an toan cao nhu ¢ c4c thiét bi phun son, cac loai d6 ga kep cac chi tiét nhua, chat déo
hoic cac linh vuc san xuat thiét bi dién tir, vi diéu kién vé sinh moéi truong cua diéu
khién dung khi nén rat tét va do an toan cao. Ngoai ra, hé thong diéu khién bang khi nén
con dugc st dung trong cac day chuyén rira tu dong, trong cac thiét bi van chuyén va
kiém tra cua thiét bi 10 hoi, thiét bi ma dién, dong géi, bao bi va trong cong nghiép hoa
chat. Chinh vi vay hé thng may nén khi trong cac nha may la rat can thiét va quan
trong.

. Ung dung khi nén trong truyén déng

Céc thiét bi, may moc trong linh vuc khai thac nhu: khai thac da, khai thac than,
trong cac cong trinh xay dung nhu: xay dung him mo, duong ham.

- Truyén dong quay:

Truyén dong dong co quay véi cong suat 16n bang niang lwong khi nén gia thanh
rat cao. Néu so sanh gia thanh tiéu thy dién cia mot dong co quay bang ning luong khi
nén va mot dong co dién c6 cung cong suét, thi gia thanh tiéu thu dién cia mot dong co
quay bang niang lugng khi nén cao hon 10 dén 15 1an so véi dong co dién. Nhung nguoc
lai thé tich va trong lwong nhé hon 30% so v&i dong co dién c6 cling cong suat.

Nhitng dung cu vin vit, may khoan, cong suit khoang 3,5 kW, may mai, cong suit
khoang 2,5 kW ciing nhu nhitng may mai voi cong suat nho, nhung véi sb vong quay
cao khoang 100.000 v/ph thi kha ning sir dung dong co truyén dong bang khi nén 1a phu
hop.

- Truyén dong thang:

Vian dung truyén dong bang 4p suat khi nén cho truyén dong thang trong cac dung
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cu, d6 ga kep chi tiét, trong cac thiét bi dong goi, trong cac loai may gia cong gd, trong

cac thiét bi 1am lanh cling nhu trong hé théng phanh him cta 6t0

. Phén tich wu nhwec diém ciaa hé théng truyén din khi nén
3.1.  Uudiém
- Tinh dong nhit ning luong gitta phan diéu khién va phan chap hanh nén bao
dudng, sta chira, t6 chuc ki thuat don gian, thuan tién.
- Khéng yéu cau cao dic tinh ky thuat caa ngudn nang luong: 3 — 8 bar
- Tudi tho I6n
- CO kha ning truyén tai nang luong xa, boi vi dd nhét dong hoc khi nén nhé va
t6n that ap suat trén duong dan it
- Dévésinh
- D& thay thé
3.2.  Nhwoc diém
Gay tiéng on
Lyc truyén tai trong thap

Kha niang diéu khién phuc tap, cong kénh

Bai tap
Cau 1: Ung dung cua khi nén trong diéu khién?
Cau 2: Ung dung cuaa khi nén trong truyén dong?

Cau 3: Uu, nhuoc diém cua hé théng truyén dan khi nén?

BMO05-QT04/P.KTDB Ngay hiéu luc: 01/4/2023 20/128



BAI 3: KHAO SAT CAC PHAN TU KHIi NEN
Giai thiéu:
Muc tiéu: - Phan logi va si dung dwoc cac phan tir khi nén trong thiét ké hé thong
truyen dan khi nén
Noi dung chinh:

1. Ki hiéu cac phan tir khi nén

- Cd ciu chip hanh
Phin ti diéu khién
1vz| 4 2
o D Al Phin 1§ tn hiéu
141 3 LELES
3 } ’ (1V2)
[ ]
[ A
151] 2 152 o 2
d:TT‘\JfLﬂ« “ T|\%W 15;&13,% Phin tf dua tin iy
el L e (IS1, 182, 183)
2 f
— = N
! @ | Aoy Dai ludng vio (vt li)
! — Liu ludng, Ap suit
| |

Hinh 3.1: So' do6 cac phan tir khi nén

2. Phan loai cac phan tir khi nén
2.1. Cac phan tir dwa tinh hiéu
Tin hiéu tac dong va dua vao xur ly cé thé 1a dién, dién khi nén. Cac phan tir dua
tin hiéu: nat nhan, céng tic hanh trinh (gisi han hanh trinh), céng tic, role, bdi dinh thoi,
bo dém, cac cam bién.
2.1.1. NGt nhan
NGt nhan tac dong: tiép diém (1,2) thuong déng, tiép diém (1,4) thudong mé.

1 | 2

I—oa—4

bién

Hinh 3.2: Tin hiéu dién (NO va NC)
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HE

H

Hinh 3.3: Tin hiéu khi nén (NC)

Hinh 3.4: Tin higu khi nén (NO)
2.1.2. COng tic

A
I !T L
P
Ki hiéu khi nén
Ki hiéu dién

Hinh 3.5: Céng tac
Cong tac thuc hién chuyén doi trang thai tic dong
2.1.3. Cong tic hanh trinh

2 4 1
1
3[;4-4

Hinh 3.6 Cong tdc hanh trinh dién
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Normally MNormally
closed open

Free
flow

Hinh 3.7: Céng tac hanh trinh khi nén
2.1.4. Cam bién
2.1.4.1 Cam bién tir trwong
Cam bién tir truong chi st dung dé phét hién nhiing vat c6 tir truong. Cam bién
nay duoch lap dat trén cac than xy lanh khi nén c6 pit tong tir truong dé giéi han hanh

trinh cua no
Mz

e
a) Chua cam Ung b) Pi cim ting
Hinh 3.8: Cam ung tur trurong trén piston
Vi du: Xac dinh vi tri & dau va cudi hanh trinh piston bang 2 cam bién tir truong

gan trén than xy lanh

Hinh 3.9: Xdc dinh hanh trinh bang cam bién tir trong
2.1.4.2 Cam bién thu phéat bang tia
Nguyén ly hoat dong dugc mo ta
1. Cung cip &p
2. Ngo ra ap (tin hiéu ap)
a. Dau thu (4p suit)
b. DAu phat (4p suat)

BMO05-QT04/P.KTDB Ngay hiéu luc: 01/4/2023 23/128



L

b)

Hinh 3.10: Cam bién thu phéat bang tia
Vi du: ding cam bién thu phat bang tia dé phat hién tinh trang giy miii khoan cta

qua trinh gia cong khoan chi tiét

Hinh 3.11: Phéat hién mii khoan gay
2.1.4.3 Cam bién cam ing tir
Khi c6 vat can kim loai ndm trong ving dudng stc tir truong trong kim loai d6 s&
hinh thanh dién truong xody. Vat can cang gan cudn cam tng thi dong dién xoay trong

vat can cang tang

-I-TE'N

B
g ! ! 9 <][> I
I8 EK
. B3 TN e D 53 g i ——

i f |[ il LV

s ; ¢ .. Kihiéu
Hinh 3.12: So do mach cam bien tur
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B¢ dao dong B¢ chinh tin hiéu Bo so Schmitt trigo
on nguén bén trong cuon cam ung Tin hiéu ra

Vi du: ¢tng dung cam bién cam &ng tir dé xac dinh vj tri hanh trinh cua piston khi

nén TAm kim loai_~g
Bang tai -
E - 3
ﬁ Cam bi€n tir
Hinh 3.13: Xdc dinh v tri dau truc Hinh 3.14: Phat hién tam kim logi trén bang
tai
2.1.4.4 Cam bién dién dung
Khi ¢6 vat can kim loai hoac phi kim hoai nam trong duong sic cua dién truong,
dién dung cua tu dién thay doi
7 | o
] ZF l
8 n’ ¢ |
T2 J]- — @ E}._'_ |
| ™ T | 4
1 2 3 4 5 [
Hinh 3.15: Mgach cam bién dién dung
B6 dao déng Bo Chz’nh tin hiéu Bo so Schmitt trigo
B6 hién thj trang thai Bo khuech dai Dién ap ngoai
Dién cuc tu dien Tin hiéu ra

On nguon bén trong
Vi du: ¢ng dung cam bién dién dung dé phét hién dé giay cao su mau den nim

trén bang tai va kiém tra dong géi san pham
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Hinh 3.16: Phat hién dé giay cao su den  Hinh 3.17: Kiém tra déng géi san pham

2.1.4.5 Cam bién quang hoc

Cam bién quang hoc gom 2 bd phan

- B6 phan phat tia hong ngoai

- B6 phan thu tia hong ngoai

Bo6 phan phat s& phat ra tia hong ngoai bang diot phat quang va khi gap vat can thi
tia hong ngoai dugc phan xa lai vao dau thu. O bo phan dau thu, tia hdng ngoai dugc

phan hoi s& duoc xtr Iy, khuéch dai truée khi cho tin hiéu ra.

10

T2
>

— " |JL
12 B
J-L-%-- == ‘I—I-Ij.-hgn-—bl—{}
| r | r | | Ki hiéu
I 2 3 4 5 6 7 8
Hinh 3.18: Mach cam bién quang
B6 dao ding B¢ phdgn phat Bo phdn thu
Khudeh dai so b X 1y logic Chuyén déi xung
Hién thi trang thai Bdo vé ngo ra Dién ap ngoai
Khoang céch phat hi¢n .Tin hiéu ra

.On nguon bén trong

Vi du: tng dung cam bién dién quang dé dém s luong tam plastic trén bang tai

di chuyén, phan loai c4c chai c6 hodc khong c6 nap bit kin miéng chai
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Hinh 3.20: Phan logi chai ¢ hay khdng c6 nap

2.2. Céc phan tir xir ly tin hiéu
2.2.1 Phan tir YES
So d6 mach, bang chan ly, ki hiéu caa phan tir YES
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+24Y

a
S
RC
ov R S
aly =
a t P& ‘s=a
Ki hi¢u di¢n K7 hi¢u logic K&t cdu thity - khi Ki hi¢u thuy-khi
So dé trang thdi I Bigee
Bang chdn Iy
d Tin hi¢u vao a S
0 0 0
L L
Tin hi¢u ra
S

Hinh 3.21: Phan tir YES
2.2.2 Phan tit NOT
So dd mach, bang chan ly, ki hiéu caa phan tit NOT

+24Y
a S=3a
S . 25 NI
R “—3— = p®
ov R al P& s=3
Ki hi¢u di¢n Ki hi¢u logic Két cdu thity-khi Ki hi¢u thiy-khi
So do trang thdi
Bdng chdn Iy
¥ Tin hicu va
a mnicu vao a S
4 0 L
L 0
Tin hi¢u ra
S o

Hinh 3.22: Phan tiz NOT
2.2.3 Phan tit OR
So dd mach, bang chan ly, ki hiéu caa phan tir OR
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s=a+b

+24Y
o o
A5t O g
— S
a b 55 S T
R b g g 1
0 a S=a+
Ve 1} o=
Ki hiéu dién Ki hi¢u logic Ki hi¢u két cau Ki hié¢u thity - khi

Bdng chdn Iy

So do trang thdi
L a b S
T 5 1 [] Tin hiéu vao 00| o0
. — o | L | &
| I mnicuvao L 0 L
b 0
1: Tin hi¢u ra L L L
s | | I '
Hinh 3.23: Phan tiz OR
2.2.4 Phan tir AND
So d6 mach, bang chan ly, ki hiéu cia phan tir AND
+24Y S—a b
a b
s S=a.b
b = S J ap—tmb
RC — & }— 2 —H—
ov R b
a' b' ‘s:a.b P
Ki hi¢u di¢n  Ki hi¢u logic Két céu thity-khi Ki hi¢u thay-khi
So do trang thdi
L Bdng chén Iy
a 0 a b S
Tin hiéu viao 0 0 0
b L
|_ Tin hiéu vio AENE
0 b 0 0
. z M N1  Tiohicura e [

Hinh 3.24: Phan tiz AND

2.2.5 Phan tir NAND
So dd mach, bang chan ly, ki hiéu caa phan tr NAND
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02-W

7
"} s B S
R & p—
% b
Ki hi¢u di¢ Ki hi¢u logic
So dé tin hi¢u
L
a Tin hi¢u vao
0
L
b 0 | n Tin hi¢u vao
L s
S 0 _l l_l n r Tin hi¢u ra

Hinh 3.25: Phan tiz NAND

2.2.6 Phan tir NOR

So d6 mach, bang chan ly, ki hiéu caa phan tir NOR

+24V

C .
‘ S a s
q b RC >1 Pp—
R
av b
oS *
Ki hiéu dién Ki hiéu logic
" L So dé tin hi¢u
0 T' l " A ~
i in hig¢u vao
0 | Tin hi¢u vao
s L
0 Tin hi¢u ra

Hinh 3.26: Phan tiz NOR

2.3 Cac phan tir diéu chinh
2.3.1 Van an toan va van tran
2.3.1.1 Van an toan

Ki hi¢u thiy khi 'P

Bdng chan Iy

b

[l e B T fa

MOy O

SH SN R (2

|VaY]

i 2

- khi

Bdng chan Iy

b

NS |5

MO O

SO S M

Van an toan c6 nhiém vu gitr 4p suit 16n nhat ma hé thdng co thé tai. Khi ap suit
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I6n hon ap suét cho phép cua hé thdng thi dong 4p suat luu chét s& thang luc 16 xo, va

luru chét s& theo cira T ra ngoai khong khi néu khi nén.

[
+ ﬂ L- w
'T

‘ Ki hiéu

Hinh 3.27: Van an toan
2.3.2 Van can

Nguyén tic hoat dong cta van tran twong ty nhu van an toan. Chi khac & chd khi
ap suat ctra P dat dén gia tri xac dinh, thi ctra P ndi véi ctra A, ndi véi hé thong diéu
khién.

|""\

e

Hinh 3.28: Van tran

2.3.3 Van giam ap
Trong mot hé thong diéu khién khi nén mot bom tao niang luong phai cung cap
nang lugng cho nhiéu co cau chap hanh cé ap suat khac nhau. Trong trudng hop nay ta
phai cho bom lam viéc vai &p suat 16n nhat va ding van giam ap dit trude co cau chap

hanh dé giam &p suat dén mot tri s6 can thiét.

|P|
] el
LB

Ki hiéu

Hinh 3.29: Van giam ap
2.3.4 Van tiét lwu
Van tiét luu diéu chinh luu luong chat. Van tiét luu c6 thé dit & duong vao hoic

duong ra cua co cAu chap hanh
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2.3.4.1 Van tiét hru cé tiét dién thay doi
Luu lugng dong chay qua khe hé cua van c6 tiét dién khong thay doi.

g
P

Hinh 3.30: Ki hiéu Van tiét luu cé tiét dién thay doi

Van tiét luu c6 tiét dién thay d6i diéu chinh dong chinh lwu lwong qua van 2 chiéu

e A%B
A

Ki hiéu

A, tu P,
Hinh 3.31: Van tiét luu 2 chiéu

2.3.4.2 Van tiét hru mét chiéu diéu chinh bing tay
Dong luu chat s& di tir A qua B con chiéu nguoc lai thi ¢ van mét chiéu bi mo ra

duéi tac dung cua ap suat dong luu chit, do d6 chiéu nay khéng dam bao duoc tiét luu.

1 =

Ki hiéu

A

Hinh 3.32: Van tiét luu 1 chiéu
2.4 C&c phan tir diéu khién
2.4.1 Van mét chiéu
Van mét chiéu dung dé diéu khién dong ning luong di theo mot huéng, huéng con

lai dong nang luong bi chan lai.
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Flow in

No flow —<—

Ki hiéu

Hinh 3.33: Van mét chiéu
2.4.2 Van dao chiéu
Van dao chiéu 1a co cau chinh hudng c6 nhiém vu diéu khién dong ning luong di
qua van chu yéu bang cach dong, mé hay chuyén doi vi tri dé thay déi huéng caa dong

nang luong.

Cita ndng lwong vao
co cdu chdp hanh

T

Tin hiéu Van chinh
: R

tdc déng Iedng

vt

Ciia xd Ngudn nédng

lwcng

Hinh 3.34: Cac thanh phan van chink huéna
2.4.2.1 Tin hiéu tac dong

Néu ki hiéu 10 xo nam ngay phia bén phai cua ki hiéu van dao chiéu thi van dao
chiéu d6 c6 vi tri “khong”, vi tri d6 1a 6 vudng nam bén phai cia ki hiéu dao chiéu va
duoc ki hiéu 1a “0”. Diéu d6 c6 nghia 1a chimg nao chwa cé luc tac dong piston truot
trong van, thi 10 xo van gitr vi tri d6. Tac dong vao lam thay doi truc tiép hoic gian tiép
piston truot la cac tin hiéu sau:

e Tac dong bang tay

Niit bim

Niit nhin tong quait
Tay gat

Ban dap

TI1o D
T

e Tac dong bang co
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o
69:

Béiu do

Cif chiin biing con lin tdic dong 2 chiéu

Cit chiin biing con lin tic dong 1 chiéu

Lo xo

W

B

Niit nhin c6 rinh dinh vi

e Tac dong bang khi, dau

—
- -
-1
a1

Truc ti€p bing dong khi — diu vio
Truc ti€p bing dong khi — diu ra

Gidn tiép bing dong khi — diu vio qua van phu

e Tac dong bang dién

Gidn ti€p biing dong khi — diu ra qua van phu

Tnuc tiép

ili

a2 Bi ng nam chiim dién vi van phu trg

2.4.2.2 Ki hiéu van dao chiéu

Van dao chiéu c6 rat nhiéu dang khac nhau, nhung dya trén dic diém chung 1a s6

ctra, SO Vi tri va sb tin hiéu tac dong dé phan biét ching véi nhau:

e S vitri: 1as6 dinh vi con truot ciia van. Thong thudng van dao chiéu cd hai hoic ba vi

tri. & nhitng trudng hop dat biét thi ¢ nhiéu hon.

Thudng ki hiéu: bang chit céi: 0,a,b,... hodc cac con sb: 0,1,2,3,...

oS4 ctra (duong): 1a s6 16 @ dan khi vao hay ra. Sb cira caa van dao chiéu thuong dung
14 2,3,4,5. Doi khi c6 thé nhiéu hon

Thuong ki higu: Ctra ndi vé6i ngudn: P

Cira ndi lam viéc: A,B,C,...
Cua xa luu chat: R,S,T,...

e S6 tin hiéu: 1a tin hiéu kich thich con truot chuyén tir vi tri ndy sang vi tri khac. C6 thé
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la 1 hodc 2. Thuong dung cac ki hiéu: X, Y,...

"AB b
‘5.. 4

. et

Hinh 3.35: Ki hiéu van dao chiéu

Van c6 2 cra ndi P va A, 2 vi tri 0 va 1. Vi tri 0 cara P va ctra A bi chan. Nén c6

tin hiéu tac dong vao thi vi tri 0 s& chuyén sang vi tri 1, nhu vay caa P va cira A ndi
thong voi nhau. Néu tin hiéu khong con tac dong nira, thi s& chuyén vi tri 1 vé vj tri 0
ban dau, vi tri “ khong” bang luc nén 10 xo.

= = H=*

P Ki hidu

Hinh 3.36: Van 2/2
2.4.2.4 Van do chiéu 3/2
Van ¢6 3 ctra va 2 vi tri. Cira P ndi véi ngudn niang lugng, cira A ndi véi budng
xilanh co cau chap hanh, cira T ctra xa. Khi con truot di chuyén sang trai cira P thong
Vi cira A. Khi con truot di chuyén sang phai thi cira A théng véi cira T xa khi ra moi
treong. Van nay thuong dung dé lam Role khi nén.

o/t

Ki hiéu

Hinh 3.37: Van 3/2

2.4.2.5 Van dao chiéu 4/2

Van ¢6 4 ctra va 2 vi tri. Cira P néi véi ngudn ning luong; cira A va cira B 1ap vao

budng trai va budng phai cia co cau chap hanh; cira T 1ap o cira ra dua nang luong ra
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moi trudng. Khi con truot cira van di chuyén qua phai cira P thdng véi cira A ning luong
vao co cau chip hanh, ning luong & budng ra xi lanh qua cira B ndi véi ctira T ra ngoai.
Nguoc lai khi con truot ciia van di chuyén qua trai, ctra P thong véi cra B va ctra A

thdng vai cira xa T.

A B A B A B

[ |
A
| ]
P T
Ki hiéu

Pitténg

Lo xo Al B

Vo van . Y rE X ”}h‘

Cuén solenoid PIAT
Loi

kT

Ki hiéu

Hinh 3.39: Van 4/2, 1side (coil)

2.4.2.6 Van dao chiéu 5/2

Van 5/2 1a van ¢4 5 cira va 2 vi tri. Ctra P 1 cung cap nguoén nang luong, cira A
lip vao budng bén trai cira co cau chap hanh, ctra B lap véi budng bén phai cia co cau
chap hanh, ctra T va ctra R 12 cira xa nang luong. Khi con truot van di chuyén qua phai,
ctra P thdng vai cira A, ctra B thong véi T. Khi con truot caa van di chuyén qua tréi, cia

P théng voi cua B, cira A thong véi ctira R.

W/

Ki hiéu

Hinh 3.40: Van 5/2

2.4.2.7 Van dio chiéu 4/3
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Van 4/3 1a van c6 4 cira 3 vi tri. Cira A, B Iap vao budng 1am viéc cua co ciu chip
hanh, ctra P noi véi ngudn ning luong, cta T Xa vé moi trudng.

Van 4/3 ¢6 vi tri trung gian ndam & giita do sy can bang luc can 10 xo & hai vi tri
tréi va vi tri phai caa van. Su di chuyén vi tri con truot sang trai hoic sang phai bang tin
hiéu tac dong bang dién vao hai cudn solenoid hoac cé thé 1a ndt nhan phu ¢ hai dau. Vi
tri trung gian, ning luong vao cta P bi chan lai, ctra A, ctra B bj dong nén co ciu chip
hanh khéng di chuyén. Khi tac dong tin hiéu dién vao solenoid phai pit tong (1) di
chuyén sang trai, cira P thong véi ctra A, cira B thdng vai cira T. Nguoc lai, tac dong tin
hiéu dién vao solenoid trai, pit téng (1) di chuyén sang phai, cira P théng vai cira B, cira

A théng vaictra T.

1. Pitténg 5. Solenoid phai Al
5 . . 11
] - - &
2. ‘v’l:r van o. S:il.um:{_J trdi X 1 1l¥ v
3. Lo xo phai 7. Lai phai rl It
4. Lo xo trdi 8. Lo trdi Ki hiéu

Hinh 3.41: Van 4/3 tdc dong dién 2 dau
Van 4/3 c6 vi tri trung gian an toan. Vi tri trung gian ctra P bi dong, ctra lam viéc

A, B thong voictra T.

ﬂlg r-.l-ﬁ X%w

s
— 2l

Hinh 3.42: Van 4/3 vj tri trung gian an toan

Van 4/3 vi tri trung gian c6 cra P ndi véi T
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Al |B

e
1 Y2

Pl IT

Ki hiéu

Hinh 3.43: Van 4/3 vi tri

trung gian c6 ciza P nai véi T

2.4.2.8 Van dio chiéu 5/3
Van 5/3 ¢6 5 cira va 3 vi tri. Ctra A, B 1ap vao budng lam viéc cua co ciu chap

hanh, ctra P ndi véi nguon ning luong, cira T Xa ra moi trudng
4 w 2
UAY| 1Y
g Eit ARSadA Fid ik
55N 3
1

Hinh 3.44: Ki hiéu van 5/3
2.5. Co cau chap hanh

2.5.1. Xy lanh

Xy lanh ¢6 nhiém vu bién doi nang luong thé nang hay dong ning cua luu chat
thanh ning luong co hoc — chuyén dong thang hoic chuyén dong quay (goc quay <
360°).

Thong thudng xy lanh duoc 1ap ¢b dinh, pit tdng chuyén dong. Mot sb truong hop
c6 thé pit tdng cd dinh, xy lanh chuyén dong.

2.5.1.1 Xy lanh tac dong don
Ap lyc tac dong vao xy lanh don chi & mot phia, phia nguoc lai la do 10 xo tac

dong hoac ngoai luc tac dong.
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1: cita vao luu chdt

2: Thén xv lanh b%&llz

3: Vang chéin ddu

4: Pit téng o
- L3 x0 Ki hiéu
Hinh 3.45: Xy lanh tac dong don
2.5.1.2. Xy lanh tac dong kép
Ap lyc tac dong vao xy lanh kép theo hai phia
12 3 458 1. Piston 7. Nédp xy lanh

2. Bém kin piston 8, 13. Cita luu chdt
3. Truc piston 9. Thin xy lanh
4. Dédn hiédng truc 10. Budng truc
5.Dém kin truc 11. Buéng piston

1312 1 v 8 87 6. vong chdn bui 12. D& xy lanh

Hinh 3.46: Xy lanh tac dong kép

Hinh 3.47: Xy lanh

khi nén c6 truc dan

Hinh 3.48: Hinh cat khdng gian

cua xy lanh khi nén

hwong
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2.5.1.3. Xy lanh quay
Xy lanh quay c6 kha ning tao moomen quay rat 16n. Goc quay phu thudc vao sé

canh gat cua truc. B6i vai xy lanh c6 mét canh gat, goc quay co thé dat 270 —280°.

Hinh 3.49: Xy lanh thuy luc Hinh 3.50: Xy lanh khi nén

Hinh 3.51: Két cdu xy lanh khi nén

3. Céch sir dung cac phan tir khi nén

(hwong din thuc té trén ban thuc hanh)

Bai tap

Cau 1: C6 bao nhiéu phan tir diéu khién bang khi nén? Liét ké? V& ky hiéu?
Cau 2: C6 bao nhiéu phan tir xir ly tin hiéu bang khi nén? Liét ké ? V& ky hiéu?
Cau 3: C6 bao nhiéu phan tir dua tin hiéu bang khi nén? Liét k&? V& ky hiéu?
Cau 4: Trinh bay c4u tao caa Cam bién dién dung?

Cau 5: Trinh bay ciu tao ciia Cam bién quang?

Cau 6: Khai niém vé van an toan, van tran?

Cau 7: Khai niém vé van tiét luu. Van tiét luu c6 bao nhiéu loai? Ké tén
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BAI 4: UNG DUNG CAC PHAN TU KHIi NEN
Giai thiéu:
Muc tiéu: - Ung dung dwroc cac phan tir khi nén trong thiét ké hé thong truyén dan
khi nén diéu khién thiét bj
Noi dung chinh:

1. Ung dung phan tir khi nén diéu khién xy lanh tac dong mét phia

Bai tap 1: A1
- Xac dinh cac phan tir o

- N&i day cac phan tir lai véi nhau

- Lip dat va kiém tra mach 2,
151 ; \
II TIT
1 s ‘(‘7 3
1A1
| Y
A
2
1351 N N ,
'I‘_T_?L%\QN Hinh 4.1: So do nguyén Iy va so do dau day
A
Bai tap 2
- X4c dinh céc phan tir
, ‘ e -
- Noi day céc phan tir lai véi nhau
_ Lép dit va kid :
Lap dat va kiém tra mach et
.
2§ ;:M;Lm
A

Hinh 4.2: So' d6 nguyén Iy va so do ddu day
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2. Ung dung phan tir khi nén diéu khién xy lanh tiac dong hai phia

Bai tap 3: -

[141]
- X4c dinh cac phan tir =
I

- Néi day cac phan tu lai voi nhau

- Lap dat va kiém tra mach

I
:'_,,r

Bai tap 4:
- X4c dinh céc phan tir 1A1
- Nbi day céc phan tir lai véi nhau H: ]:1:
- Lap dat va kiém tra mach
I 2
—— i
14
"D—‘Ix y ,L/IA:
5 3
1
151]
[ Y\
'I T I s 3

Hinh 4.4: Sor d6 nguyén ly
Bai tap
Bai 1: Tac dong nat nhan 1S1, xy lanh A di ra, sau khi di hét hanh trinh, tac dong

nGt nhan 1S2, xy lanh A di vé vi tri ban dau
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BAI 5: KHAO SAT CAC PHAN TU THUY LUC

Giai thiéu:

Muc tiéu: - Phan logi va si dung diroc cac phan tir thuy liec trong thiét ké hé thong

truyen dan thay luc

Noi dung chinh:

1. Ki hiéu cac phan tir thay luc

STT Tén thiét bi Ky hiéu
1 Ap ké @
.z A B
2 Van tiét luu
o P o
, , i
3 Van tiét luu mot chiéu |
LT i
A B
4 Van khoda M
5 Van mot chiéu
6 T cat L
,,,,,,,,,, P
7 Vanantoan || W
T
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STT Tén thiét bi Ky hiéu
P NP
o Van an toan diéu khién :_ _ 1 ' X
hu tr
phu tro + - J/{Y
T
LN JA
|
9 Diéu chinh ap suét - -- I /\/x/\/
P| |T
Van diéu khién luu \%/
10 lugng 2 chiéu (van tiét -
luu)
B
Van mét chiéu diéu
11 L ¢
khién phu trg N
12 Xy lanh tac dong kép [ j
I |
13 Dong co thuy luc
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STT Tén thiét bi Ky hiéu
1 Binh tich niang kiéu @
mang, V& chi tiét ‘ :F o 1
Nmla X -
T ST
r Binh tich ning kiéu
mang, v€ don gian hoa
16 Gia tai [ m ]
O Al |B
17 Van 4/2 tac dong tay /\/W
1
P T
| Al |B
18 Van dién tir 4/2 W_ >< I ’\/\/\J
r
Pl [T
O Al |B
19 Van 4/3 tac dong tay, vi T 1]
tri gitra dong T T
Pl T
Q Al |B
20 Van 4/3 tac dong tay, vi >< J
tri gitra xa T
Pl IT
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STT Tén thiét bi Ky hiéu
| A B
’1 Van 4/3 tac dong tay, vi | —— A L1 ><
tri giita tuan hoan / ! : |
P T
, A B
Van dién tur 4/3, vi tri | —— LT 1T1
22 _
gitra dong a' T T
P T
, A B
Van dién tu 4/3, vi tri I
23 | — >< ATAYAY
giita xa / - \
P T
: A B
Van dién tir 4/3, vi tri | ——— - -
” an di T >< AYAAY,
gitra tuan hoan | f I \
P T
25 Ong mém O \__J O
P T
‘ S 1
Bo nguon thuy luc, V& | | S
26 ) g y | =~ 4|—<
chi tiet | " '\06\, |
| L qD: L | |
B6 ngudn thuy luc, vé
”7 > g y It L
don gian hoa
. p
28 Cam bien ap suat f
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STT Tén thiét bi Ky hiéu

. q
29 Cam bién luu lugng E

Dong co thuy luc véi
30 )

ddng hd téc do

Bang 1: Ky hiéu cé&c phan tir thiy luec

2. Phan loai c4c phan tir thiy luc

2.1.Van 2/2
] L e 5 ‘ ! .—KJ_n_J 5
‘Q;— 01 1 ‘.—E”""—‘""'
N a D
SR
P it

Hinh 5.1: Cdu tqo, ki hiéu ndt nhan 2/2

=RIEd
!
waR NI
. Pl
Ki hiéu trén
so do

Chu tao
Hinh 5.2: Van ddo chiéu 2/2 diéu khién mét phia bang dién
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* Mot sb vi du tng dung cua van dao chiéu 2/2 ( hinh 5.3).

E; 1 m Motor

I

A

biéu khién dong cothuy lyc mot chiéu

a) Diéu khién nang tai trong
Hinh 5.3: Mét sé vi du i#ng dung cia van ddo chiéu 2/2

2.2. Van 3/2

Al

SIENU
PIIJ_'lru-:L

) Chu tao Ki hiéu trén so dd
Hinh 5.4: Nt nhan 3/2

s || | 4§+

\ A
| —
wwan | AN
P IJJ sl
CAau tao Ki hiéu trén so db

Hinh 5.5: Van ddo chiéu 3/2 diéu khién mét phia bang dién
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M6t s6 vi du mach ¢ng dung van 3/2.

e )

A (AN
Iﬂ: <+ I\l'\lﬂl‘r 1 Z 1/ min _\I{ &1/ min
T v
P T
[ 7
| |
| [ ( T
P T/
[ |
e M Onm) |
: L] I : A
a) biéu khién xilanh tac dung don b) Piéu khién téc do dong co

Hinh 5.6: M4t s¢ vi du iing dung cuia van dao chiéu 3/2
2.3. Vand4/2

Hinh 5.7 va hinh 5.8 biéu dién van 4/2 diéu khién bang tay (n(t nhan) va bangdién tur.

a) Ciu tao
b) Hinh dang bén ngoai

Hinh 5.7: NGt nhan 4/2
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Al |B
A o
M E T

T A P B L

) Ki hiéu trén
Cau tao so dd
Hinh 5.8: Van ddo chiéu 4/2 diéu khién mét phia bang dién tir
Van 4/2 thudng tng dung trong mot s6 trudng hop sau:
- Piéu khién xilanh tac dung kép;

- biéu khién dong co;

- Phan phéi ngudn cho hai mach.

* M6t s (tng dung cua van 4/2.
=
Al [80 [B—'
(}: P TFVVY L
e e _‘"_.I:’.j_._’l., _T’I

S

a) biéu khién dong co  b) Diéu khién xilanh kép

Hinh 5.9: Mét sé vi du izng dung cia van ddo chiéu 4/2
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2.4. Van4/3

Van dao chiéu 4/3 diéu khién gian tiép hai phia bang dién tir (hinh 5.10)

Ay 48
{ A 4

=l bl
L_ | = A B

L1 1 ITHT |
TT 0T = e
T B P A Ky higu ddy du

Céu tao
Hinh 5.10: Van ddo chiéu 413 diéu khién gian tiép hai phia bang dién tir

2.5. Cac van mét chiéu (Non-return valves)

2.5.1.1. Van mét chiéu khong diéu khién

pressure spring
Non-return valve, unloaded ,#,

Non-return valve, spring-loaded $ Flow blocked

CAu tao Ki hiéu trén so dd

Hinh 5.11: Van mét chiéu khong diéu khién
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Ung dung: trong hé thong thay luc, van mot chiéu duoc sir dung dé bao vé bom (pump
protection). Hinh 5.12, khi dong co dién M duogc ngat mach hoic khi xuat hién cacxung
nhon &p suat do tai trong , tai 4p suat khong tac dung nguoc lai bom ma thoat qua van
tran 1V1.

g

]_l
gVSA B

W
T

dfit

-

- -
1
.

Hinh 5.12: Ung dung van mét chiéu khdng diéu khién
2.5.2.  Van mét chiéu c6 diéu khién
C6 hai loai van mot chiéu kiéu nay:

- Van mét chiéu c6 diéu khién mé dong nguoc

B
ALIX
Ki hiéu trén so db

Nguyén li ciu tao
Hinh 5.13: Van mét chiéu c6 diéu khién mg dong nguoc

Theo chirc ning thong thudng cia van mot chiéu, dong thuan chi chay tir A [ B.
Tuy nhién, ¢ van loai nay khi c6 tin hiéu diéu khién X (bang thuy luc hoic khi nén),

dongnguoc ¢ thé chay tir B (1 A.
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Vi du tng dung:

A
Hinh 5.14: Ung dung van mét chiéu c6 diéu khién mé dong nguoc

Khi ha tai trong m, nguoi ta can phai diéu khién van mét chiéu 1V3 thong qua
1V2.

- Van mét chiéu c6 diéu khién khoa dong thuan

;

X VB Ki hiéu trén so dé
Nguyén i cau tao

Hinh 5.15: Van mét chiéu c6 diéu khién khoa dong thugn
Thong thuong dong thity luc c6 thé chay theo chiéu thuan tir ACB, tuy nhién khi
cd tin hiéu diéu khién X, chiéu thuan ciing s& duoc khoa.
2.5.3.  Van mét chiéu kép c6 diéu khién (Piloted double non- return
valve)
T hop hai van mét chiéu c6 diéu khién thanh mot van (goi 1a van mét chiéu kép

codiéu khién) duoc biéu dién trén hinh 5.16.
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Al A2 & P L
Trang thal déng Trang thai mé& Ki hiéu trén so db

Hinh 5.16: VVan mdt chiéu kép c6 diéu khién

* Ung dung van mot chiéu kép co diéu khién (hinh 5.17).

Hinh 5.17: Ung dung van mét chiéu kép cé diéu khién

O trang théi trung gian caa van 4/3, cac cong A,B va do d6 A1, Az cing dugc ndi
véiduong hoi nén van 1V2 dong- trang théi cua xilanh khong thay ddi — thuc hién treo
tai m.Gia sir tic dong mo van 1V1 vé hudng tiép tuc nang tai trong m (P 0 Ava B
T)van 1V2 s¢ mo ngay (A1l B1 va B2 [1A2) va nguoc lai theo hudng ha tai trong: 1V2
maotheo: A20B2 va BilJAu.

2.5.4. CA4c van ap suit (Pressure valves)

Trong hé théng thuay luec, van &p suit c6 nhiém vu kiém tra va diéu chinh tu dong
&psuat ngudn cung cap, co cau chap hanh ciing nhu trong cac dudng ong.

C6 thé chia céc van &p suat thanh hai loai chinh:
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- Vantran (Pressure relief valve);

- Van diéu ap (Pressure regulator).
- Van gi6i han &p suat

Cor cau didu chinh

MNan lam kin

Kihiéu trén sor dd

Hinh 5.18: Van gidi han &p sudt

Ap suat trong mot hé théng duoc dat va giéi han nho vao loai van nay. Ap suét can
giam sat duoc dua t6i dau vao (P) caa van. Ky hiéu chung cua cac van &p suat cho trén
hinh 5.18.

Nguyén li co ban: Ap suat can giéi han dugc dit qua co cau diéu chinh - tuong tng
Vvéi luce do 10 xo tac dong 18n ndn 1am kin. Khi ap suat thuc tai diém can gitt 6n dinh, vi
mot 1i do nao d6 tang vuot qua luong dat, khi d6 luc do n6 gay ra dat I1én non lam kin
I6n hon lyc do 10 xo gay ra, ndn lam kin bi day ma, dau thay luc qua ctira T vé bé dau.
Két qua &p suat tai P giam cho tai gia tri ma & d6 nén lam kin c6 thé déng tro lai.

Van gii han ap suat thuong duoc ché tao dudi 2 dang: c6 van dém — tu diéu khién
(hinh 5.19a) va c6 van dém — diéu khién tir phia ngoai (hinh 5.19b).

—Itll:

T L
Van ap suét tu didu khién  b) Van ap suat diéu khién tir ngudn ngoai

Hinh 5.19: Cdc logi van gidi han &p sudt
* C4c (ing dyng cua van gigi han 4p suat:

- Ung dung lam van gioi han ap suat (hinh 5.20). Van nay thuc hién giéi han
&psuat lam viéc thich hop nhat cho mot hay mot nhém céc phan tir tham gia trong hé
théng.
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Van dai luc
20 bar

Van gidi han

ey ap sudt Pressure relief valve, piloted
-:_ § 100bar
o Ui TP 501, BIBB-H, TP 602
Operating pressure p 6 MPa (60 bar)
Max. permissible pressurep,.., 12 MPa (120 bar)
Adjustment Manual
SR frtm e Actuation i Hydraulic
Van an toan
160 bar
a) Mach tng dung b) Hinh dang bén ngoai va cac thong

SO

Hinh 5.20: Van &p suat

- Ung dung Iam van an toan (Safety valve): van gidi han &p suat dong vai tro 1a
van an toan khi né dugc gan ngay véi bom thuy luc (thuong bao vé qué &p suét do tai
trong sinh ra cho bom). Gia trj dit gidi han cua van an toan dugc dat bang gia tri p suat
lam viéc cuc dai cho phép caa bom va thuong khi ¢d su ¢ ting ap suat qua mic cho
phép (hinh 5.20).

- Sir dung lam van dbi luc (Counter- pressure valve)

Van nay c6 tac dung chdng lai mémen khéi quan tinh & tai dang kéo. Van phai diéu
hoa ap luc va xa tai cho bé chira (hinh 5.20).

- Sur dung lam van ham (Brake valve): van nay ngan ngtra nhitng dinh nhon ap
suit ma chdng cé thé nay sinh do mémen khéi quan tinh cua tai trong tai thoi diém dot
ngot khoa van diéu khién (hinh 5.21).
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m

E—0

| 4 160 bar
V¥V (16 MPa)
al ls b
o < van ham
/A
Pyt
100 bar P Tr
bt RN S i
: I
Q 4
. ———o o—t—qs

Hinh 5.21: Ung dung van ham
2.5.5. Van diéu &p (Pressure regulator)
Nhiém vu chung cua cac van diéu ap 1a 1am giam va duy tri 4p suit ¢ cua ra theoyéu
cau cu thé khi ap suat dau vao. Chlng can thiét trong hé thdng ma ¢ dé c6 mot sé cacnhanh co
y&u cau &p suat khac nhau.

Trong thyc té, ngudi ta ché tao hai loai van diéu 4p: van diéu ap 2 ctra; van diéu ap 3 cta

1) Van diéu ap 2 ctra (2 — way pressure regulator)

T | AR)

Vv —v— N

A O

,_
1
=

L
PA)
Ky hiéu oén so do

Hinh 5.22: Van diéu &p 2 cita

Nguyén ly hoat dong: Dé thay doi 4p suat tai dau ra (A) bang viéc chinh lyc dan hoi cua
10 x0 2, néu khong co dao dong &p suat ¢ dau vao (P) hodc dau ra (A) thi khe hep (4) khédng
thay ddi. Gia str do nguyén nhan nao d6 tir phia tai trong, ap suat tai (A) ting 1én, khi d6 luc
tac dung 1&n dién tich (1) ting theo va do vay nong van sé& truot vé phia 1am hep khe ha (4) [

1am tang trd lye 0 giam &p suit qua (A). Qua trinh nguoc lai s& theo nguyén tic tuong tu.
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Ung dung dién hinh cua van diéu &p 2 ctra trong mot hé théng gom hai mach diéu khién
(hinh 5.23).

- Tha nhit, mach diéu khién mot dong co thay luc vai van on tée (2V2) dé truyén dong

cho mét tryc lan, truc 1dn nay duoc s dung dé ép dinh cac 16p vat liéu dang tim vainhau.

- Thir hai, mach diéu khién xilanh dung dé kéo truc lin gy nén 4p lyc nén cac tim vat
licu va can phai diéu chinh duoc lec ép bang viéc sir dung van diéu ap (1V3). Trong mach:Van
OV1- an toan cho bom;Van OV2 — gi6i han p suat cho cahéVan 2V2- 6n dinh téc d6 cho 2M;
Van 2V3 — gi6i han ap suat chodong co 2M:;

Van 1V1- dua c4c tim vat liéu vao;Van 2V2 thuc hién ép.

a 2M
kéo ~ T
h - Ji~ )

D .
] L/ \ .
{ 2V2
=g | 4 8 e | 2v3
i A J ' 4 o e 4
A R B L P
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Hinh 5.23: Ung dung van diéu &p 2 cia

Tuy nhién, thyc té cho thay, néu ap suét tai cira (A) tang dén gia tri khién van diéuap
dong hoan toan thi s& nay sinh van dé 1a khi &p suat & cira (A) tiép tuc ting (do tai trong) s& gay
qua &p nén thuc té van diéu &p 2 cira con phai duoc lap kém theo mét van gidi han ap suat nhu
hinh 5.24.

r==._|a®) \

oy |

> | ) )
'1'1‘7 A‘ V
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Hinh 5.24: Si dung két hop van diéu &p 2 cia véi van gidi han ap sudt

g
.

'

X
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2) Van diéu &p 3 cira (3 — way pressure regulator)

M6t van diéu 4p 3 cira (hinh 5.31) la giai phép tich hop van diéu &p 2 ctra va van

gidi han &p suat trong mot van. Tuy nhién, trong ché tao phai tinh dén giai phap k§ thuat

triing trang théi cho cac cra P, T, A hop 1y dé vai tro cac van thanh phan dwoc tham gia

dung véi yéu cau thuc té.

(-

Hinh dang bén ngoai va céc thong s6
Hinh 5.25: Van diéu ap 3 cira

2.5.6.  Cong tic ap suat (Pressure switch)

e

: P(A)
Lt Ki hiéu trén so do
3-way pressure reducing valve
TP 501, BIBB-H, TP 602
Operating pressure p 6 MPa (60 bar)
Max. permissible pressurep_,, 12 MPa (120 bar)
Adjustment Manual
Actuation Hydraulic

Tuong ty nhu trong hé thong khi nén, trong hé thong thuy luc ngudi ta ciing st

dungmét phan tir ¢6 tac dung chuyén ddi tac dong cua &p suat thanh su chuyén mach

A

mot cap cong tac trong mach dién (hinh 5.26).
~ P {
7 R AMY
1 .
E o Ky higu trén so db
I e 3 ; o ?at“ & é hé théng thiy lwyc
‘ 4 bar 43 b Khoang tré )[ i
/ [P}
Bic tinh t 1
= 4 > g a a
Nguyén Iy c2u tao va Ky higu trén so do
dic tinh tré machdién
Hinh 5.26: Cdu tgo, ddc tinh tré va ki hiéu
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Pressure switch BIBB-H, TP 602

The branch tee with integrated pressure switch can be inserted into the hydraulic
circuit at any point or added near ameasuring point.

Pressure switch __ Diaphragm switch

Operating pressure p 1-7MPa (10 -70bar)
Hysteresis ~15%

Continuous load rating Maximum 2 A

Adjustment Manual, using 2.5 mm Allen key
Actuation Hydraulic

Hinh dang bén ngoai va cac thong sb
Hinh 5.27: Cong fdc ap sudt

Tuy nhién, do dic tinh caa cdng tic 12 c6 khoang tré (vi du trong trudng hop nay
la 4bar) nghia 1 khi dat chinh gia tri 4p suat ma & dé cong tic sé chuyén trang thai (diém
a hoic c) thi khi 4p suét giam t&i diém b voi khoang tré 4bar, cong tac maéi tré lai trang
thaiban dau.

2.6. Céc van diéu khién luu lwong

Vé co ban, ngudi ta chia cac van nay theo hai nhém chirc ning: van han ché luu

lugng va van diéu chinh luu luong.
2.6.1.  Van han ché luu lwgng

Van diéu khién luu lugng c6 thé 1am viéc nhu 1a mot bo han ché (hinh 5.33), ¢6 vai
tro 1a can tré dong chay. Mac d6 can tro phu thudc vao dién tich cat ngang cua dong
chay,dang hinh hoc cta khe hep va do nhét caa chat long. Di véi bo han ché luu luong,
khi dong thuy lrc chay qua, do ma sét s& gay ton hao ap suat va dong thoi van tc dong

chay tang Ién.

Céc van han ché luu lwong khdng c6 kha nang diéu chinh tré luc, thuc té it duoc

sir dung va thuong kém theo van gigi han &p suat.

A ~_—B

p——

- ——

Ky hiéu trén so’ do

Dang hinh hoc
Hinh 5.28: Van han ché luu lwong
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Van diéu chinh lwu lwong (con goi 12 van tiét luu)Céc chirc ning & van nay:
Tao va thay ddi tré luc (diéu chinh duoc)
Hang sé tro luc chiu anh hudng cua su thay ddi nhiét do.

Trong c6ng nghiép, ngudi ta sir dung cac van diéu chinh luu lwong véi cac yéu
caukhac nhau trong diéu khién hé thong thay lyc:

2.6.1.1. Van tiét lwu hai chiéu: ky hiéu trén so d6 (hinh 5.29a).

Pic diém co ban 1a: Céc chiéu tac dung cua co cAu chip hanh déu duoc han ché
Iru lwong nhu nhau va d6 sut &p suat (AP) phu thudc vao tai trong ciia co cau chap hanh.

Vi vay trong thuc té it dung.

Ky hiéu trén so dd )
Hinh 5.29: Ky hiéu van tiet luu

2.6.1.2. Van tiét lwu mot chiéu (One- way flow control valve)
Arc—g 8
5]
A WAL B Ky hiéu trén so dd
Nguyén Iy cau tao

Van tiét luu 1 chiéu
Hinh 5.30: Van tiét luu
Van tiét luu mot chiéu duoc ché tao tich hop trong mot khdi gom: van tiét luu va
vanmaot chiéu. Do cach ghép van mét chiéu ma van tiét luu chi c6 tac dung diéu
tiét lvuluong theo mot chiéu (tir ALB). Chiéu nguoc lai (tr BUA), vi tré luc caa van
mét chiéukhdng dang ké nén hau nhu toan bo luu lwong thay luc déu chuyén qua né ma

khong qua khe hep c6 tré luc 16n caa van han ché luu luong.
2.7. Co ciu chap hanh

2.7.1.  Cac xilanh thiy luc
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Trong hé thdng thay luc, ngudi ta cling sir dung hai loai xilanh co ban:
- Xilanh tac dung don (Single- acting cylinder)
- Xilanh tac dung kép (Double- acting cylinder)
1) Xilanh tac dung don

Xilanh tac dung don thyuc hién bién doi ning luong thuy lrc thanh co ning chi cho
mét chiéu, chiéu nguoc lai: do lyc tir bén ngoai hoic 16 xo phan hdi cua né. Xilanh tac

dung don thuong duoc sir dung 1am co cau nang, ban nang, ban kep. ..

Ky hiéu trén so dé
1 Gié 18p rép 5 O 4@ can piston
2 Vit théng khi 6 Dém kin can piston

3 Can piston 7 Dém bao quan
4 Thanh xilanh

Hinh 5.31: Xilanh tac dung don

2) Xilanh tac dung kép (xem bang)

Bdng 2: Céac logi xilanh tac dung kép
Tén goi M6 ta Nguyén ly cdu tao Ky hiéu ban vé
Xilanh 1y 16 den
vi sai tichz?ilston

Dién tich nén

Xilanh nhu nhau -->
dong bd | téc d6 ra vao
bdng nhau

Xilanh
co dém
giam
chan
Xilanh
long
nhau

Khuédch dai
ap suat

Xilanh Kich thudc nho
cong luc luc lon
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Céac phuong trinh thuong dung trong tinh toan luya chon cac xilanh:
- Téc do truyén dong: v= Q/A [m/s];
- Luc tdc dung F = P.A. n [N];

- Hé s6 ty 1é dién tich piston ¢ = Ap/Apr .

Trong d6: n 1a hidu suat tong hop cua piston (0,85 — 0,95); Ay la dién tich piston phia

khong c6 can va Apr 1a phia c6 can piston.

2.7.2. Dong co thiay lue

Céc dong co thity luc thuoc vao nhém cac phan tir chap hanh, ching bién d6i niang

lwgng thiy luc thanh co nang va tao nén chuyén dong quay hoic xoay lac — dbi voi cac

dong co han ché goc quay. Ciing nhu cac xi lanh thuy luc, cac dong co thuy lec ciing

duogc diéu khién bang cac van diéu khién dao chiéu.

Pong co thuy luc ciing c6 cu tao va cac thong sé tuwong tu bom thay lyc, vi du

vémot dong co thuy lec kiéu banh riang tiép xdc ngoai dugc biéu dién

p—

A t/v‘
906ng co quay mot chieu \ ):
\—
) -
/

Déng co quay hai chiéu

A

a) Nguyeén ly cau tao a) Ky hiéu trén sg do
Hinh 5.32: Bgng c6 thaiy liec kiéu banh rdng

Cac phuong trinh dung trong tinh toan: p= M/v; Q= n.v.trong do:
p: ap suét [Pa];
M: md men [Nm];
v: thé tich hanh trinh [cm3];Q: Luu luong;

n: Téc d6 quay [r.p.m- revolutions per minute] hay [1/min].

Cong suat co trén truc dong co: P= M.o[w] Véi o 1a téc do goc [rad/s] hay[1/s].

Mot @ong co thuy luc cua hdng Festo cho trén hinh 5.39.
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TP 501, BIBB-H, TP 601, TP 701, TP 511

Design Orbit
Geometric displacement 8.2 cm?
Max. permissible pressure
in return line Pame 3 MPa (50 bar)
Max. rotary speed n,,, 1950 min?
Hydrauli.c otor Output shaft with spring @ 16 x 28, A5 % 5 DIN 6885 Koy higl trén sa Jdb
Operating pressure p & MPa (&0 bar)
Max. permissible pressurep_,, 12 MPa (120 bar)

Hinh 5.33: Hdng co thay luc (quay hai chiéu)

3. Céch sir dung cac phan tir thiy luc

(hwéng din thuc té trén ban thwc hanh)

Bai tap
Cau 1: C6 bao nhiéu phan tir diéu khién bang thuy luc? Liét ké? V& ky hiéu?
Cau 2: C6 bao nhiéu phan tu xi Iy tin hiéu bang thay lec? Liét ké ? V& ky hiéu?
Cau 3: C6 bao nhiéu phan tir dua tin hiéu bang thuy luc? Liét ké? V& ky hiéu?
Cau 4: Trinh bay ciu tao ciia Cam bién dién dung?
Cau 5: Khai niém vé van an toan, van tran?

Cau 6: Khai niém vé van tiét luu. Van tiét luu c6 bao nhiéu loai? Ké tén
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BAI 6: UNG DUNG CAC PHAN TU THUY LUC
Giai thiéu:
Muc tiéu: - Ung dung dwoc c&c phan ti thuiy lwc trong thiét ké hé thang truyen
dan thuy luc diéu khién thiét bj
Noi dung chinh:
Ung dung phan tir thiy lwe diéu khién may dap

May dap trén hinh vé& duoc sir dung dé dap chi tiét kim loai. Vi sy bién ddi sau
day cua cho hé thong thuy luc, chi tiét phdi khdng con gitr duge kich thudc hinh hoc
chinh x4c. Piéu d6 c6 thé do 4p suat ép yéu cau khong dat dugc. Str dung thiét lap kiem

tra dac biét dé do tré khang thuy luc caa cac phan tir duoc ding.

Hinh 6.1: Phac thdo vi tr mdy dgt chi tiét

Bang bai tap

Danh gia:
P1= Ap suat phia trudc phan tir
P,= Ap suat phia sau phan tir

Bang 3:Bang gié tri:

Phan tu Luu lwong q | Ap suit p1 Ap suit pz Chénh 4p Ap
I/pht bar bar bar
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Van an 2
toan, mo 1
hoan toan

Van  tiét 2
luu, mo 1
hoan toan

Van 4/2, 2
P—>A

Van 4/3, 2
P—>A 1

Két lugn:
Sy chénh 4p thay d6i nhu thé nao khi luu luong ting gap d6i?

So d6 mach thuy luc

s s
]
X
i Y
!
L
'%E ®|

Hinh 6.2: So' d6 mach thay luc

Thuc hanh lap rap mach thay luc
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Hinh 6.3: So do ldp dat
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Bang 4: Danh sé&ch thiét b;

Thiétbi | Tén thiét bi Model SL
1 B6 nguon thuy luc TPAD.T4201 1
2, 6, o
7 Ap ké TPAD.T3401 3
3,12 Van an toan TPAD.T2101 2
4 Van tiét luu 2 chiéu TPAD.T1901 1
5 Van ngat &p suét TPAD.T3901 1
11 Van tiét luu TPAD.T4301 1
10 Van 4/2 TPAD.T1101 1
9 Van 4/3 TPAD.T1301 1
8 Cam bién luu lwong TPAD.T4901 1
Ong thuy lrc dai 600 TPAD.T5301 5
Ong thuy hyc dai 1000 TPAD.T5401 2
T cat TPAD.T3101 3
M6 td i gidi

Sau khi mach thuy lyc duoc lap rap va kiém tra, van khoa 5 dong va van an toan
3 m& hoan toan. Bat bo ngudn thuy luc va dong van an toan toi khi &p ké 3 chi thi 50
bar. Bay gio thuc hién mét loat cac do Iuwong theo nhu trong bang. Hiéu chinh luu luong

bang van tiét luu 4 va do n6 bang Cam bién luu lugng,.
Cam bién ap sudt duwoc d@é nghi cho do cdc dp sudt & cdc diém 6 va 7.
Danh gia
P1= Ap suit phia trudc phan tir
P,= Ap suét phia sau phan tu

Bdng 5: Bang gia tri:

Phan tu Luu luong q | Ap suat ps Ap suit pz Chénh ap Ap
I/pht bar bar bar
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Van an toan, mo |2 4.6 2.5 2.1
hoan toan 1 1.9 1.0 0.9
Van tiét luu, mo |2 4.3 2.5 1.8
hoan toan 1 1.9 1.2 0.7
Van 4/2, 2 4.0 2.5 1.5
P—>A 1 1.9 1.2 0.7
Van 4/3, 2 4.3 2.5 1.8
P—>A 1 1.8 1.1 0.7
Két lugn

Khi luu luong ting gap d6i, do chénh ap suit ting nhiéu hon s d6. Tro khéang

thuy luc ting 1én. Su thay d6i 4p suat nay c6 nghia 13 mat mat céng suat.

Ung dung phan tir thiy luc diéu khién may ép rac tw dong
May ép dinh dugc dung dé dan cac buc tranh hoic chit viét 1én trén tam gd hoic
tam nhyua. Ap suat 1am viéc duoc hiéu chinh cho phu hop véi vat lidu dé va chat két dinh

va phai ¢d kha ning gitr dugc trong thoi gian 1au dai trong khi van van diéu khién huéng

duoc tac dong.

Phét trién va so sanh hai mach. Mach thir nhat sir dung bo diéu chinh 4p suat 3
duong dé hiéu chinh &p suét ép, trong khi mach thir hai c6 thé két hop van an toan lip

vao duong vong cho muc dich ndy. Van 4/3 ¢ thé dung dé tac dong trong ca hai truong

hop.

Bang bai tap

So do mach thuy kec:

Hinh 6.4: Phac thao vi tri
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Hinh 6.5: Sor d6 mach thay luc
Danh gia:
Tién hanh céc thiét lap sau:
p2 = Ap suét hé thong =50 bar
p6 = Ap suit phia trudc xy lanh = 30 bar
Két lugn:

V6éi mach ndo thi 4p suit hé théng thay doi khi xy lanh tién ra?
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So d6 mach thuy luc

Van dieu ap 3 cua

T
— T

u L
e B
T Y

Van an toan

5[ F——F

6] @—- p=30bar

T
—— Tt

I :
Ly ||
|| R @j - ||
[

Hinh 6.6: So d6 mach thuy luc

Bang 6:Danh sach thiét bj
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Thiét bi Tén thiét bi Model S6 lwong
1 B6 ngudn thuy luc TPAD.T4201 |1
2,6,8 Pong ho ap suat TPAD.T3401 |3
3,7 Van an toan TPAD.T2101 |2
4 Van 4/3, van hanh tay TPAD.T1301 |1
9 Van khoa TPAD.T3901 |1
10 B diéu chinh &p suat TPAD.T2201 |1
5 Xilanh tac dong kép TPAD.T3601 |1

Ong thuy lycdai 600 TPAD.T5301 |5

Ong thuy lycdai 1000 TPAD.T5401 |2

T cat TPAD.T3101 |5

M ta loi gidi

Trong trudng hop mach véi bo diéu chinh ap suét, van khoa phai duoc mé dé can
piston co vao. Vi hiéu ang &p suat rat cao, 4p suat hé thong 50 bar khong da dé mo bo

diéu chinh ap suat di tir A dén T.
Két lugn

Néu van an toan duogc lap trén duongvong, &p suat hé thong néi chung sé giam
xudng dén 30 bar trong thoi gian hanh trinh tién ra. Néu bo diéu chinh ap suat duogc sir
dung, ap suat hé théng 50 bar van giit nguyén, va xy lanh chi duoc cap nguon vai ap
suit 30 bar. Diéu nay cho phép cac co ciu chap hanh sau d6 dugc cung cap véi ap suat
hé théng day du bang cung B nguon thuy lec. Kiém tra, bang cach nao ma luu luong

bom c¢6 kha ning cho diéu do.

Van an toan cho uu diém trong ting dung nay, vi thé, trong truong hop chu ky dirng

lau véi tac dong van diéu khién huéng, bom chi can trién khai dat &p suat 30 bar.
Bai tap
Trinh bay tng dung cia cac phan tir thity luc trong thiét ké hé thong truyén dan thiay
luc diéu khién thiét bi
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BAI 7: KHAO SAT BOM THUY LUC VA THIET BI PHAN PHOI

Giai thiéu:

Muc tiéu: - Khdo sdt dicgc nguyén 1y mdy bom thuy luc va thiét bj phan phai thaiy

luc
Noi dung chinh:
1. Khao sat bom thiy luc
1.1. Bom thuy luc

Mot khdi nguon don gian nhat (hinh 7.1) bao gdm:

+ Bom thay lec (Pump) duoc truyén dong bai dong co dién M;

+ B0 diéu chinh ap suét (Pressure regulator) nham bao vé bom;

+ Dung cu chi thj cac théng sé, vi du chi thi 4p suat (Pressure gauge):

+ Thang chtra dau (recervoir);

- Cong ra P; cong hoi dau T.

Ngoai ra, mot khéi nguon tiéu chuan con c6 cac phan tir khac, nhu cac bo loc

dau,bd 1am mat dau, khau kiém tra dau tran, kiém tra nhiét do dau. ..

Motor M

Ports: P, T

W —Pressure regulator

Pump
\Pressure gauge

Recervoir
Cau tao

Hinh 7.1: Khéi nguén thay luec

Pressure gauge

o= >

—:Motor

|

|
ET™W
P

|

|

Recervoir

Hydraulic power section
Kihiéu trénso dé

>_

Ky hiéu ng3n ciia ngudn

Ki hiéu

Mot diém khac voi hé thdng khi nén 1a trong hé thdng thuy hre, dau thay luc

haunhu khong chiu nén nén viéc sir dung binh tich &p it hidu qua, vi vay trong mdi hé

thng thay lrc s& thudng bao gdm it nhat mot bo ngudn thuy luc va khi van hanh hé

théng thuy luc thi ciing chinh 1a phai van hanh bom thuy luc.

Bom thuy lwe (Pump).

Nguyén ly chung: thuc hién bién d6i co ning thanh ning luong thuy luc.
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Dau thuy I trong bé chira duge bom hut va tai vao budng nén. Tai ddy, dau thay
lyc c6 4p suat (tich lity ning luong &p suat) dugc truyén téi cac phan tir trong hé théng

véi vai trd tao nén cac chuyén dong tai co ciu chap hanh.

Bang 5.2 dua ra mot s6 loai bom thiy luc kém theo cac thdng sé co ban nhu: dai
tbcdo 1am viéc, thé tich tinh theo hanh trinh (mot vong quay), ap suat dinh mac va hiéu

suit toan phan.

Bang 7: Théng so cac loai bom thay luc

Types of design | Speed range | Displacement | Nominal | Total
r.pm. volume pressure | efficiency
(am’) (bar)
Gear pump, 500-3500 | 1.2-250 63-160 | 0.8-0.91
externally toothed
(Bam banh rang,
tiep xicngoai)
Gear pump, 500-3500 | 4-250 160~-250| 0.8-0.91
internally toothed
(Bom banh rang,
tiép xdctrong)
;I ; ’S:J lg Scrow pump SO0 - 4000 4L-6320 25 -160 | 0.7 -084
Q (Bom truc
M ’
Rotary vane pump | 960 - 3000 5-160 100-160| 0.8-0.93
: {(Bom cénh
3R quay)
32y Radial piston pump 960 - 3000 5-160 160 - 32C| 0.90
(Bam piston
r hudng kinh)

Trong thyc té, cac bom thity luc duoc ché tao theo 3 dang: Xét theo thé tich hanh

trinh:
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e Bom c6 thé tich hanh trinh ¢6 dinh (bom banh riang trong, ngoai; bom truc vit...)
e Bom c6 thé tich hanh trinh thay déi duoc (cac bom piston hudng kinh, huéng truc)
e Bom c6 kha niang diéu chinh nhiéu thdng sé: diéu chinh ap suét; luu luong hoiccodng
SUAt. ..
Ngoai ra, mot bom thay luc ciing con duoc danh gid qua mot sé thdng sb

quantrong khac nhu:
* Luu lwgng ctia bom.Vi du:
M6t bom banh rang dugc truyén dong bai dong co dién va quay véi toc do n=1450
vg/pht, thé tich hanh trinh 12 v=2,8 cm® vong. Luu luong cia bom s& 1a:
Q= n.v=1450. 2,8 = 4060 ( cm®/phit) = 4,06 |/pht.
* Quan hé¢ gitra luu lugng va &p suat caa bom (hinh 5.7).
Qua db thi cho thay khi 4p suat tang 1én, luu luong giam chit it (do ro ri dau). Vi
bom chat luong tdt thi ty & dau ro dén khoang 6% tai 4p suat van hanh 230bar va hiéu

suat twong &ng tinh cho luu lugng 1a:

3
0 0 9,4dm® / min DO’94'

Q 10dm?® / min

Véi bom chat luong kém: ty 1& dau ro dén khoang 13% tai 4p suat van hanh 230barva

hiéu suat twong ng tinh cho luu luong la:

. 8,7dm?3 / min 10dm3 / min 0,87.

Lwru lrong
Q

10.0
dm’/’min 1

9.6 -~ v
9.4 Bom gé\m\ ~i ~ X
9.2 chat luvong i bl
\\
9.0 o
8.8 - N
8.6 \
0 T { | T T T T Ap Uit P
0 50 100 150 200 bar 250 p

Hinh 7.2: Quan hé giia luru lrong va ap sudt cia bom
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2. Khao sat thiét bi phan phdi trong hé théng truyén dan thay luc
2.1. Van han ché lvu lwong

Van diéu khién luu lugng c6 thé 1am viéc nhu 1a mét bo han ché (hinh 5.33), ¢6 vai
tro 1a can tré dong chay. Mic d6 can tro phu thugc vao dién tich cit ngang cua dong
chay,dang hinh hoc cta khe hep va do nhét caa chat long. Di véi bo han ché luu luong,
khi dong thuy lrc chay qua, do ma sét s& gay ton hao ap suat va dong thai van toc dong
chay tang Ién.

Cac van han ché luu luong khdng cd kha nang diéu chinh trg luc, thyc té it duoc

sir dung va thuong kém theo van gigi han 4p sut.

A~_——B

>

Dang hinh hoc Ky hiéu trén so do
Hinh 7.3: Van han ché leu lwong
2.2.  Van diéu chinh luu lwong (con goi 1a van tiét luu)Céc chirc ning & van
nay:
Tao va thay doi tro luc (diéu chinh duoc)
Hang s6 tré lyc chiu anh huong cua sy thay doi nhiét do.
Trong cong nghiép, ngudi ta sir dung cac van diéu chinh luu lugng véi cac yéu cau
khac nhau trong diéu khién hé thong thay lyc:
2.2.1. Van tiét lwu hai chiéu: ky hiéu trén so d6 (hinh 5.34a).
Pic diém co ban 1a: Céc chiéu tc dung cta co cau chap hanh déu duoc han ché

lwu lwong nhu nhau va do sut 4p suat (AP) phu thudc vao tai trong ctia co cau chap hanh.
Vi vay trong thyc té it ding.

Ky hiéu trén so do .
Hinh 7.4: Van tiet luwru 2 chiéu

BMO05-QT04/P.KTDB Ngay hiéu luc: 01/4/2023 76/128



2.2.2.  Van tiét lwu mdt chiéu (One- way flow control valve)

A tﬁ&

Ky hiéu trén so dd

‘»
'

Nguyén i céu tao ’ ‘
Hinh 7.5: Van tiét luu 1 chiéu
Van tiét lvu mot chiéu duoc ché tao tich hop trong mot khéi gom: van tiét luu va
vanmaot chiéu. Do cach ghép van mot chiéu ma van tiét luu chi c6 tac dung diéu
tiét luuluong theo mot chiéu (tir ALB). Chiéu nguoc lai (tr BLUA), vi tré luc caa van
mot chiéukhong dang ké nén hau nhu toan bo luu lwong thay luc déu chuyén qua né ma

khong qua khe hep c6 tro luc Ion caa van han ché luu luong.
Bai tap
Cau 1: Khai niém vé bom thay luc

Cau 2: Céc thiét bi phan phdi trong hé thong truyén dan thay lyc gdm nhiing thiét

bi nao?
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BAI 8: BAO TRI BOM THUY LUC VA THIET BI PHAN PHOI
Giai thiéu:
Muc tiéu: - Bdo tri, bdo duéng dwoc bom thiy luc va thiét bi phan phei thay lic
trong thiét bi co khi

Noi dung chinh:

1. Bao tri bom thiy lwc
- Tinh hudng bai tap kiém tra va bao tri hé théng bom thay lyc
Bai tap: tac dong nat nhan 1S1, xy lanh a di ra, sau khi xy lanh a di hét hanh trinh,
tac dong nat nhan 1S2, xy lanh a duy tri hoat dong, xy lanh b di ra, tac dong nt
nhan 1s3, xy lanh a va b tro vé vi tri ban dau
- Yéu cau

+ Thiét ké biéu db trang thai

+ Phan tich phan tir diéu khién phan tir chap hanh, phan tr cap nguon

+ Thiét ké mach diéu khién, mach dong lec

+ Lap dit van hanh theo so d6 thiét ké

+ Kiém tra va ghi nhan thong sé trén hé théng bom thuy lyc

+ Bao tri
2. Bao tri thiét bi phan phdi trong hé thong truyén dan thay luc

- Tinh hudng bai tap kiém tra thiét bi phan phdi trong hé thdng truyén dan thay luc
Bai tap: Tac dong nut nhan 1S1, xy lanh A di ra, xy lanh dén cudi hanh trinh, tac
dong 1S2, xy lanh A di v&, sau khi xy lanh A di vé, tac dong nit nhan 1S3, xy lanh
B di ra, tac dong nit nhan 184, xy lanh B di vé
- Yéu cau

+ Thiét ké biéu db trang thai

+ Phan tich phan tir diéu khién phan tir chap hanh, phan t cap ngudn

+ Thiét ké mach diéu khién, mach dong lec

+ Lap dat van hanh theo so d6 thiét ké

+ Kiém tra va ghi nhan hién trang thiét bi phan phdi trong hé théng truyén dan
thay lyc

+ Bao tri
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Bai tap
Tac dong nat nhan 181, xy lanh a di ra, xy lanh dén cudi hanh trinh, tac dong nat

nhan 1s2, xy lanh a di vé vi tri ban dau.

- Yéu cau

+ Thiét ké biéu db trang thai

+ Phan tich phan tir diéu khién phan ti: chip hanh, phan ti cap ngudn

+ Thiét ké mach diéu khién, mach dong luc

+ Lap dit van hanh theo so d6 thiét ké

+ Kiém tra, ghi nhan hién trang hé théng bom thuy lrc va thiét bi phan phéi trong
hé théng truyén dan thuy luc

+ Bao tri
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BAI 9: THIET KE HE THONG THUY LUC THEO PHUONG PHAP CHIA
NHIP
Gioi thiéu:
Muc tiéu: - Ung dung dicoc phirong phdp chia nhip trong thiét ké hé thong truyen
ddn dién thuy luc
Noi dung chinh:
1. Phan tich so' dd hanh trinh buéc

Céc phuong phap diéu khién da trinh bay c6 dic diém 13, khi thay doi quy trinh céng
nghé hay yéu cau dit ra, doi hoi phai thiét ké lai mach diéu khién. Nhu vay s& mat nhiéu
thoi gian va cong sire. Phuong phap diéu khién theo nhip khic phuc dugc nhuoc diém
trén.

Nguyén tic diéu khién theo nhip 1a cac budc thuc hién 1én xay ra tuan ty. Nghia la
cac lénh trong mot nhip thue hién xong, thi mot mat théng béo (chuan bi diéu kién) cho
nhip ké sau, mat khac x6a lénh nhip thuc hién trude do.

1.1.Céu tao khdi ciia khoi nhip

Pé thyc hién diéu khién theo nhip, nguoi ta ché tao cac khdi diéu khién ciing, gom
3 phan ta: phan tc AND (hoic mach theo ham AND); phan tir nhé (thuong 1a mét van
3/2; 4/2 hodc 5/2 xung) va mot phan ti OR nhu hinh vé (Hinh 9.1).

: Vi
P ‘P
Zn — — Zm1
! .
Xn

Hinh 9.1: Cdu tao ciia khéi nhip diéu khién
Yn: Tin hiéu thiét lap (SET)

Yn+1: Tin hiéu chuan bi thiét 1ap cho nhip thir n+1Zn-1: Tin hiéu xo4 (RESET)
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cho nhip thir n-1 Zn+1: Tin hi¢u xo4 (RESET) dén tir nhip tha n+1 P: Ap suat ngudn

L: Tin hiéu dat lai

A: Tin hiéu diéu khién gui ra

Trong hé thong diéu khién tuan tu, ngudi ta thuong sir dung mot sb kiéu khéi nhip dap
ung cac vai tro khac nhau.

a) Khéi nhip kiéu A.
Khéi nhip kiéu A(Hinh 9.1), c6 thé duoc sir dung cho tit ca cac nhip tir dau
chu trinh dén nhip trude cudi (trir nhip cudi cling).

Nguyén i lam viéc:

Xét cho mot khdi kiéu A & nhip tht n, khi nhan duogc tin hiéu thiét 1ap Yn (cO thé
la 1énh van hanh hay 1énh diéu khién tuan t), theo nguyén ly I-P-O (Input—Processing—
Output) thuc hién béi van 3/2 xung va sé ¢0 tin hiéu ra An. Tin hiéura Ay dugc st dung
v6i ba chirc ning dong thoi:

+ Piéu khién cAc phan tir ngoai vi (vi du van dao chiéu).

+ X0a nhip trudge do (Zn-1).

Khéi kiéu A c6 thé duoc x6a bang mot trong hai ngudn 1énh, lya chon bang cong OR

(van 1V1): 1énh Z hodc 1énh van hanh L (dat lai) — thiét 1ap trang thai ban dau chovan
xung 3/2 (1V2).

+ Sin sang khoi tao (set) cho nhip ké tiép khi co1énh X, (trong mbi lién két AND
ctia van 1V2 va van 1V3). X, ¢6 thé 1a 1énh van hanh (ngudi — hé théng) hay cactin higu
giam sét trong hé thong.

b) Khéi nhip kiéu B.

Hinh 3.22 mé ta cau tric mot khdi nhip kiéu B. N6 duoc dit & vi tri cudi clng
trong chudi cac khéi nhip ndi tiép, nguoc voi kiéu A, khéi nhip kiéu B ¢6 phan tir OR ghép
tin hi¢u thiét 1ap Y, va tin hiéu dat lai L. Khi c6 tin hi¢u dat lai L thi toan bo cackhdi
ctia chudi diéu khién (trir khéi cudi cing - kiéu B)sé trd vé vi tri ban ddu. Nhu vay

khoi kiéu B ¢6 chirc nang nhu 1a di€u kién dé chuan bi khoi dong ctia ca hé thong.
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Hinh 9.2: Khéi nhip kiéu B
¢) Khéi nhip kiéu C.

Khéi nhip kiéu C khong c6 phan tir nhd, va nhu vay khong can xéa hay dit lai. N6 ¢o
vai tro nhu 13 phan tir truyén dat tin hiéu 6 cbéng X, khi tin hiu & cong nay con tiép tuc

ton tai tir nhip trude do.

Hinh 9.3: Khéi nhip kiéu C

Hinh 9.4 mé ta nguyén 1y 2 nhip lién tiép, trong d6 mdi nhip dugc dic trung bang mot

0 nhd R-S. 7 L Al

1 ]‘ T T I

=1
|

Hinh 9.4: Mach logic ciia hai nhip diéu khién theo DIN 40 700
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Y1, Y2 ... la cac tin hiéu thiét lap;

A1, Az ... 1a cac tin hiéu ra — dua di diéu khién hoac chuén bi thiét 1ap cho nhip

sau khi ¢6 tin hiéu diéu khién X va xoé nhip trudc d6 (2);
L: dung dé dat lai cac khéi nhip

Vi du: Thiét ké hé diéu khién bang khi nén theo c4u tric nhip cho yéu cau néu trong
so d6 hanh trinh budc (hinh 3.25a). Mach diéu khién duoc thé hién trén so d6 (Hinh
3.25h).

a) So dd hanh trinh budc

183(D
z - N B ol
1 2 3 4 >=1
1 182
1A /
0 181

sy
1V2

Hinh 9.5: So' d@é hanh trinh budc
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b) Mach diéu khién

[1s1] 182
@ | |
Gvsl,| |,
TN
1V4: :\’_éﬁl
@ = m D*:
~ > _
. 99
P2
P3
P4

Hinh 9.6:So' do hé thong khi nén diéu khién theo cdu trac nhip
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2. Thiét ké hé théng thiy lwe theo phwong phap chia nhip
Tinh hudng thiét ké hé thdng thay luc theo phuong phéap chia nhip
Bai tap: Tac dong ndt nhan 1S1, xy lanh A di ra, dén cudi hanh trinh, tic dong
1S2, xy lanh B di ra, tdc dong 1S3, xy lanh A va B di vé
- Yéu cau
+ Thiét ké biéu db trang thai
+ Phan tich phan tir diéu khién phan ti: chip hanh, phan tir cap ngudn
+ Thiét ké mach diéu khién, mach dong luc theo phurong phap chia nhip
+ Lap dit van hanh theo so d6 thiét ké

+ Bao tri
Bai tap
Trinh bay cdc buéc cua phwong phdp chia nhip trong thiét ké hé théng truyén ddn
diéen thuy luc
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BAI 10: LAP PAT HE THONG THUY LUC THEO PHUONG PHAP CHIA
NHIP
Gioi thiéu:
Muc tiéu: - Lap dat, van hanh va bdo i duwoc hé thang truyen dan dién thay luc
theo phwong phap chia nhip
Noi dung chinh:
1. Phan tich so @6 nguyén ly va tinh chon thiét bi
Bai tap: Tac dong nat nhan 1S1, xy lanh A di ra, Qén cudi hanh trinh, tac dong
1S2, xy lanh B di ra, tac dong 1S3, xy lanh A va B di vé

- Chon va phan tich phan tir diéu khién va phan tir chap hanh theo biéu db trang
thai

A 181

B 182

Hinh 10.1: Biéu dé trang thai

2. Lap dit hé thong thiy lwe theo so @0 nguyén ly

A,

f—— :q;’]:;

2 . 2
[ [
151 H -\ﬂm 11 1831 --\Wu
T1"'$'3 1525 :\%ﬂﬁ T1 3
L

Hinh 10.2: So dé nguyén ly
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3. Van hanh, can chinh hé théng
- Lip dat theo so d6 nguyén 1y da thiét ké

- VVan hanh, ghi nhan va chan doan 13i

- Bao tri
A B
A 4
jﬁih =
2 5 2
[ [
151 \ ‘ 153 \
St rezmldge ORI
L 2
Hinh 10.3: So dé nguyén ly

4. Kiém tra

- Kiém tra hé thong nguon

- Kiém tra hé thong day két ndi

- Kiém tra thiét bi phan phoi

- Kiém tra co cdu chap hanh
Bai tap

Hay thiét ké, lap dat van hanh, bao tri theo yéu cau cua biéu d6 trang thai sau:
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1S1

182

154

1S3

Hinh 10.4: Biéu dé trang thai
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BAI 11: THIET KE HE THONG THUY LUC THEO PHUONG PHAP
CHIA TANG
Gioi thiéu:
Muc tiéu: - Ung dung duwoc phirong phdp chia tang trong thiét ké hé thong truyén
ddn dién thuy luc
Noi dung chinh:
. Phén tich so' @ hanh trinh bwéc

Céac phuong phép diéu khién da trinh bay & trén chi c6 thé ap dung d6i véi nhimng
bai ton don gian v6i nhitng yéu cau céng nghé khdng cao. Pung trudc mot van dé thuc
té dat ra, yéu cau tu dong ctia mot thiét bi day chuyén, viéc thiét ké ra mot mach diéu khién

thich hop va kinh té 1a hét strc quan trong.

Xay dung ciu trac diéu khién theo tang thuc chat 1 phan chia chu trinh diéu khién
gdm nhiéu budc thanh cac ting riéng r& (bao gdm mot hay mot sé budc), nhu vay co thé
lam minh bach hé thong diéu khién, khic phuc hién twong tring tin hiéu trong diéu
khién.

Trong phan nay s& dua ra phuong phap gilp cac doc gia cd thé thiét ké dugc céc

mach diéu khién theo yéu cau cong nghé.
Chia tang la budc quan trong, N6 quyét dinh s phén tir ciia mach hé thng s& duoc thiét ké.
1.1. Phwong phép chia ting:
Buéc 1: V& so d6 hanh trinh budc:

Trong phan trude ta di biét vé so d6 hanh trinh bude. O diy xuat phat tir yéu cau cu
thé, cong nghé cila timg may, thiét bi ty dong, ké ca khi thiét tw dong van con 1a y tuong
hay 1a trong ban mo ta nguyén 1y hoat dong ctia may cin vé ra so d6 hanh trinh bude. Viée
v& ra so d6 hanh trinh budc trong moi trudng hop khi di co ¥ tudng thi chic chin s& vé
duoc, viée v& so d6 hanh trinh bude theo yéu cau dé ra thuc chét chi mang tinh khai quat

hda yéu cau thuc té.
Vi dy: Mot may dap tu dong c6 yéu cau nhu sau:

Mot co cau kep chat thue hién cong viéc kep chat phdi trong khi may dap 1am viéc

va s& nha ra khi may da hoan tat mot chi tiét dap. Trong co ciu c6 st dung hai Xilanh 1A
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va 2A, Xilanh 1A s€ thuc hién viéc kep gitt phoi va xilanh 2A thyc hién viéc gia cong dap.
Khi 4n nit khdi dong (START) Xilanh 1A di ra kep phoi sau d6 Xilanh 2A di xubng dap
chi tiét va sé rat 1én sau d6 Xilanh 1A rat vé, két thic mot chu trinh gia cong. So do hanh

trinh budc dugc vé nhu hinh vé 3.10.

A

0 ! _ 251

Hinh 11.1: So dé hanh trinh buéc ciia mét may dap tw déng

O cac vi tri 0 va 1 cua mdi Xilanh 1A va 2A ta dit cac phan tir 1S1, 1S2, 251, 2S2 14
cac phén ter dé cép tin hi¢u vao (cong tac hanh trinh, sensor, ...). Nhu vay 1S1, 182, 2S1,

282 thudc c4c nhom phan tir dua tin hidu vao.
Buwéc 2: Xac dinh hé diéu kién:
Heé diéu kién 1a t6 hop gia tri logic ctia cac phan tir dua tin hiéu vao. Ta quy udc gia tri

logic ctia mdi phan tir dua tin hiéu vao nhu sau:

Khi mét phan tr nhan dugc tin hiéu tir cudi hanh trinh cua xilanh (dbi voi cong téc
hanh trinh 14 su tac dong bang co hoc 1én cong tic) thi & vi tri d6 dugc ghi gia tri logic 1a
1 cho phan tir ndy trong bang hé diéu kién, nguoc lai khi khong nhan tin hiéu (khong bi tac
dong) thi ¢ vi tri ¢6 duoc ghi gia tri logic 12 0 cho phan tir ndy trong bang hé dicukién.
Bang hé diéu kién dugc ghi liét ké ra cho tit ca cac budc tir budc dau dén budccudi
cung cta mot chu ky. Nhu biéu db hanh trinh budc hinh 3.10, bang hé diéu kiénduoc 1ap

nhu sau:

Bdng 8: Bdng hé diéu kién

T 1S1 1S2 1S3 154

BMO05-QT04/P.KTDB Ngay hiéu luc: 01/4/2023 90/128



Viéc xac dinh hé diéu kién s& cung cap thong tin cho cac bude tiép theo.
Buoc 3: Chia tang:

Chia ting 1a budc quan trong nhét, né quyét dinh dén tinh toi wu ctia mach thiét ké.
Viéc chia tang duoc dua vao co s 1a bang hé diéu kién. Trong qua trinh chia ting c6 thé
chon ra mot sd Xilanh hodc tit ca Xilanh c6 trong hé théng dé xét hé didu kién. Chénghan
trong mot hé théng diéu khién c6 4 Xilanh 1am viéc, thi c6 thé chon 2, 3 hoidc ca 4 Xilanh
dé xét hé diéu kién, hé diéu kién 14 td hop céc gia tri logic duoc trich ra tir bang hé diéu
kién co cac phan tir tham gia 13 cac phan tir dua tin hiéu vao thong qua céc xilanh di chon.
Nguoi ta cling cé thé chon ra & mdi giai doan lam viéc ciia mot s6 xilanh khac nhau dé xét

hé diéu kién. Hé diéu kién xéac dinh tir mot s6 Xilanh goi 1a nhom diéu kién.
a) Céch chia tang duoc tién hanh nhu sau:

Ta xét tir dau chu ky dén cac budc tiép theo khi hé didu kién nay hay nhom diéu
kién trung nhau thi dung lai va i lai vé mot budc dé chia tang, tirc 1a phai chuyén sang
tang khac trudc d6 mot bude. Sau khi da duoc tach chuyén sang phan khac thi tiép tuc
Xét tir vi tri dd duoc tach dén cac budce sau. Qua trinh nhu thé duoc tién hanh cho dén cudi

chu ky va sé& thu duoc s6 tang xac dinh.

Dua theo so d6 hanh trinh bude (Hinh 3.10) va bang hé diéu kién (bang 3.1) cho thay,
budc 2 va bude 4 trong so dd hanh trinh budc c6 hé diéu kién tring nhau, do doviéc
chia tAng bat budc phai & budc 3 (tAng I bat dau tir bude 1 bude 3). Tl budce 3 xét dén cudi
chu ky khong c¢6 diéu kién nao tring nhau do d6 phai chia ra lam 2 tang (ting II bat dau tir

budc 3015). Cudi clng ta thu duge sb tang 1a 2:

Tang I: xilanh 1A (0001); xilanh 2A (0CJ1); Tang II: xilanh 1A (1010); xilanh 2A
(100).

b) Chia tang truc tiép trén biéu dd hanh trinh budc:

Chia tang truc tiép trén so d6 hanh trinh budc s& giup cho nguoi thiét ké quan sat rd

va bao quat hét tat ca cac budc ciia so do, dong thoi co6 thé thuc hi¢n va nhan dugc két qua
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rat nhanh. Tuy nhién nguoi thiét ké van phai tuan thu theo dung nguyén tic thiét ké nhu cac

budc trinh bay trong phan a.

Vi du 2; Xét so dd hanh trinh budc nhu sau:

_____ <
__________ ‘____b.
g P Y (—___}
START [ | <___,]
T | 1T 11 N v N
: 1 /N2 3 4 5 6 7 1182
TA
¢ 151
1 ’ /\v { 282
2A
0 251

Hinh 11.2 So dé hanh trinh budc

Céach chia tAng dugc thuc hién nhu sau: Tir ddu chu ky theo chiéu mii tén 0 dén bude
3 thi thiy ¢ budc 3 hé diéu kién trung véi bude 1 ta phai 1ui lai vé mot bude va chia tang I
o budc 2.

Nhu vay tang | bat dau tir bude 1 0 budce 2, tiép tuc tir budc 2 trd di ta thiy & budc
2 va budc 4 ¢6 hé diéu kién tring nhau ta lai IUi lai budce 3 dé chia tang 11. Nhu vay tang
IT bat du tir bude 2 [ bude 3. Ctr lam theo nguyén tic nhu vay, ta phai chia tang & budce 5
va s& dugc tang 11l va tang IV nhu trén hinh v&. Cudi cing sb tang ta thu duoc 1a 4

téng.
Tang I: xilanh 1A (0011); Tang Il: xilanh 1A (1010);

Tang I11: xilanh 1A (0011); xilanh 2A (0011); Tang IV: xilanh 1A (1010);
xilanh 2A (1110).

Phuong phap chia tang nhu trén khi xét hé diéu kién cua tit ca cac xilanh, thi s6 ting
thu duoc sé& 1a it nhét. Viéc chia tﬁng duoc thyuc hién sao cho trong mot téng chi diéu khién
cho céc xilanh hoat dong duy nhat mot hanh trinh (di ra hodc i vé,...), nhu thé s& tranh
duoc hi¢n tuong céac tin hiéu diéu khién cung mdt lac cung cép cho mot van diéu khién
xilanh.
¢) Téi wu héa sb tang:

Dé t6i uu hda (giam) sb tang can thiét, co thé tién hanh nhu sau.

Téch cac tang khdng ké tiép nhau ra khoi so d6 hanh trinh budc va vé lién vao vao
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nhau thi s& nhan duogc so dd hanh trinh budc méi.
Vi du 3: Cho so d6 hanh trinh budc nhu sau.

Theo céch chia tang nhu di trinh bay ¢ phan trén, véi so @6 hanh trinh budc da cho

ta co thé chia dugc sb tang nhu sau (hinh 11.3):

o
START | | PN N
®> 1 | Jm
R s v I 4 5=1
152
1A
0 151
] /[ 4NN 252
2A k‘ A
0 251

Hinh 11.3 So' d@6 hanh trinh buéc (cii)
Dé giam s6 tang can thiét ta thuc hién nhu sau:

Téch tang 111 ra khoi so @ hanh trinh budc (cii) va vé ké vao tang phia trude tang |

(cli) nhu sau:

m 1
A starils=t N2 |3 4
152
1A
151
1 ( 282
2A
0 281

Hinh 11.4: So d6 hanh trinh bude (méi)
Xac dinh lai s6 tang: ting | (cii) gdp vai tang l11 (cii) trd thanh tang Il (mdi); tang 11
(cli) tro thanh tang I (m&i). Voi cach lam nhu vay ta da di duoc mot tang diéu khién,
lam cho mach diéu khién s& tré thanh don gian hon.
Budc 4: Cach tao cac ting trong diéu khién bing khi nén
Trong hé thong diéu khién theo ting, mdi ting dd dugc phan chia nhu trén duoc xem
nhu 13 mot ngudn tin hiéu didu khién (khi nén). Nhu vay, & mdi budc hanh trinh chi c6 duy

nhat mot tang 1am viéc (c6 khi nén).
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Pé taora 2 tﬁng nguoi ta st dung mét van dao chiéu 5/2 (hodc 4/2) diéu khién hai phia

bang khi nén.

L1 L1

L2 L2

i T —

El B%2

D——=
D——F

Dang don gian

a) Dang ky hiéu chung

Hinh 11.5: Hai tang diéu khién bang khi nén

Dé tao ra 3 ting ngudi ta sir dung hai van dao chiéu 5/2 (hoic 4/2) diéu khién haiphia
bang khi nén.

L1

&

L2

LE =

. [N

TH— J—1

- 3
E1 EZ2 E2

a) Dang ky hiéu chung

Hinh 11.6: Ba tdng diéu khién bang khi nén
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Nhu vay s6 van diéu khién tang it hon s6 ting mot don vi, do d6 khi chia tang can phai
chia sao cho s6 tang thu duoc 13 it nhat ma van dam bao yéu cau cong nghé, khi d6 vira giam
kinh phi dau tu cho thiét bi ciing nhu tinh phtc tap ctia mach diéu khién.

Vi du 1: Thiét bi ty dong dap chi tiét c6 so d6 hanh trinh budc nhu hinh 3.18. Hay thiét

ké mach diéu khién bang khi nén.

Tang | Tang 11

L 4

=

START (D | H ; °

LY
0 2G4

Hinh 11.7: So' dé hanh trinh buéc

Xilanh 1A va 2A lya chon 1 xilanh tac dung kép; START la nit nhan khoi dong 3/2;cac
phan tir 1S1, 1S2, 2S1, 2S2 luya chon la c&c cong tic hanh trinh 3/2.

Giai:
Budc 1: Chia tang.

Chia tang truc tiép trén so d6 hanh trinh budc (hinh 3.18).Budc 2: Tim tin hiéu logic

dau vao va dau ra.
a) Tin hiéu logic dau vao.

Tir so do hanh trinh buéc ta chia thanh 2 ting diéu khién (hinh 3.19), vi vy ta s& c62

tin hiéu logic dau vao E1 va E2 14 céc tin hiéu diéu khién tang:
E1=L20STARTOIS1;E2 = L1028S2.
a) Tin hiéu logic dau ra.

Hai xilanh 1A va 2A déu 1a xilanh tac dung kép, do do ta lyra chon van dao chiéu 5/2 dung

dé diéu khién cho céc xilanh; I1, 12, 13, 14 1 céc tin hiéu diéu khién van dao chiéu 5/2.
[1=L1;12=01202S1;13=L101S2; 14 = L2.

Budc 3: V& mach diéu khién (hinh 11.8).
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AT fj__ NI
Clo={[ TN m

L2 R
-
| LR

Hinh 11.8: Mach diéu khién bang khi nén ciia thiét bi ddp tir déng

L1

2. Thiét ké hé thong dién thiy lwc theo phwong phap chia tang

Thiét bi ga kep va khoan chi tiét (Hinh 11.9), hady thiét ké mach diéu khiénbang thiy

luec.
] START (D
\
A\
2A
f—— Tang —> Te‘a‘lng !
So do cong nghé b) So d6 hanh trinh budc

Hinh 11.9: Thiét bi ga kep va khoan chi tiét
Giai:
Budc 1: Chia tang.
Chia tang truc tiép trén so d6 hanh trinh budc (hinh 11.9).
Budc 2: Tim tin hiéu logic dau vao va dau ra.

a) Tin hiéu logic dau vao.
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Tir so d6 hanh trinh bude ta chia thanh 2 ting diéu khién (hinh 3.20), vi vy ta s& c62

tin hiéu logic dau vao E1 va E2 I cac tin hiéu diéu khién ting:
E1=L20START[11S1;E2 = L1[J(2S2[ISTOP).
a) Tin hiéu logic dau ra.

Hai xilanh 1A va 2A déu 1a xilanh tac dung kép, do d6 ta lyra chon van dao chiéu 5/2 dung

dé diéu khién cho céc xilanh; 11, 12, 13, 14 1 céc tin hiéu diéu khién van dao chiéu 5/2.
1I1=L1;12=1L202S1;13=L101S2; 14 =L2.

Budc 3: V& mach diéu khién (Hinh 3.20).

1 1 O

e;
I
v}

g e N oef

L2

_ ——-Gul] ]
g@:[m |

IR

Hinh 11.10 Mach diéu khién bang khi nén ciia thiét bi ga kep va khoan chi tiét

4

Bai tap
Trinh bay cac budc cua phuong phap chia tang trong thiét ké hé théng truyén dan

dién thuy luc
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BAI 12: LAP PAT HE THONG THUY LUC THEO PHUONG PHAP
CHIA TANG
Gioi thiéu:
Muc tiéu: - Ldp dat, van hanh va bdo tri diroc hé thong truyen dan dién thuy luc theo
phwong phap chia tang
Noi dung chinh:
1. Phan tich so @6 nguyén ly va tinh chon thiét bi

Thiét bi g4 kep va khoan chi tiét (Hinh 11.9), hdy thiét ké mach diéu khiénbang thiy

luec.
1| E3ns! START (D | |
e Gi '
1A | ﬁ 14
= ! “'_—-v—_L L_j-'ﬂ 1
2A
, 251
f—— Tang —> TAng I—»
So dd cong nghé b) So do hanh trinh budc

Hinh 12.1: Thiét bi ga kep va khoan chi tiét

2. Lip dat hé thong thiy lue theo so' dd nguyén ly
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L2
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e

Hinh 12.2: Mach diéu khién bang khi nén ciia thiét bi ga kep va khoan chi tiét

3. Van hanh, can chinh hé théng

- Bué6c 1: Kiém tra két ndi

- Bugc 2: Kiém tra nguon cap

- Bué6c 3: Bat ngudn dién cip cho dong co thuy lyc, nguén dién diéu khién

- Bu6c 4: Quan sat théng sé hién thi trén dong ho &p suat

- Bué6c 5: Van hanh theo yéu cau

- Budgc 6: can chinh théng sé theo yéu cau

- Buégc 7: Bao tri, bao dudng (néu co)

Bai tap

Trinh bay quy trinh lap dat, van hanh va bao tri duoc hé thdng truyén din dién thay

luc theo phwong phép chia ting
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BAI 13: BAO TRI HE THONG CUM KHI NEN - THUY LUC
Giai thiéu:
Muc tiéu: - Bdo tri, bdo duwéng va khdac phuc dwoc nhitng 16i co ban cia hé théng
truyen dan dién thuy luc
Noi dung chinh:
1. Kiém tra hoat ddng ciia hé théng cum khi nén - thiy luc

Thuc hién bai tap theo yéu cau cua biéu do trang théi

Al

A

START

Bl

B

Hinh 13.1: Biéu dé trang thai

2. Bao tri, bao dudng, khic phuc I8i ciaa hé thong cum khi nén - thiy luc

A ) B B1
ME!E: Al migz +24y 1 2 3 4 5
3 3 3 3
START LY KA1 Al O BT O3,
iy :
.(Ee; 1T . 4 4 4
=1 &

o], vz ||, )
TSt S R

MACH DONG LUC

Hinh 13.2: So dé mach déng luc — mach diéu khién

MACH DIEU KHIEN
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3. Van hanh, can chinh va xir ly 16i hé théng
- Budc 1: Kiém tra két ndi
- Budc 2: Kiém tra ngudn cap
- Bué6c 3: Bat ngudn dién cip cho dong co thuy lyc, nguén dién diéu khién
- Budc 4: Quan sat thong sb hién thi trén dong ho ap suit
- Buéc 5: Van hanh theo yéu cau
- Budc 6: can chinh thdng s6 theo yéu cau
- Bugc 7: Bao tri, bao dudng (néu co)
Bai tap
Trinh bai quy trinh bao tri, bao dudng va khic phuc duoc nhitng 13i co ban cua hé

thong truyén dan dién thay luc
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BAI 14: LAP PAT HE THONG THIET BI DAN TIEN CHO MAY KHOAN
Giai thiéu:
Muc tiéu: - Ldp ddat, van hanh va bdo tri dwoc hé thong truyén ddn dién thuy lyc

trong thiét bi may khoan
Noi dung chinh:
1. Phan tich so @ nguyén ly va tinh chon thiét bi

Cac may cdng cu thudng duoc ldp vai cac mach dan tién nhanh.May khoan chi ra &
day duoc yéu cau dan tién nhanh va sau d6 khoan phéi sir dung toc d6 dan tién cham
hon.Téc d6 dan tién nhanh cho phép rat ngan thoi gian san xuat.Téc d6 dong phai diéu

chinh dugc dé phu hop vai vat liéu va duong kinh 15 khoan.

Loi giai ctia bai tap nay doi hoi ma rong mot mach thuy luc vai van can day tay 4/2.
Su chuyén tir tc do chay nhanh téi toe do dan tién dugc bit dau bang mot van 2/2 tac dong
truc tiép, kich hoat nhd mot cam géan trén xy lanh.Toc do nap phai diéu chinh duoc bang
mét van tiét luu 2 chiéu. Mot mach di tit cung cap cho van tiét luu nho mot van mét chiéu

dé cho phép Hanh trinh co vé dugc thyuc hién o tée do cao nhat

Hinh 14.1: Phac thqo vi tri

2. Lip dat hé thong dién thiy lue theo so' dd nguyén ly
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So dé dich chuyén/ buéc:

Phin i

MG t3

Erinh
danh

¥
=T

A

Hinh 14.2: So d6 mach thay luc

Thai gi:
i

Buidc
1 2 3 4 5 & [)
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Bang 9: Danh gia:

Van diéu khién | Di chuyén nhanh: | Téc do piston | Dan tién: Téc @6 piston
luu lugng 2 chiéu | i gian chos1 | VI(M/phU) Thoi gian cho | v2(m/pht)
(pham vi mo) 52 12(3)

t1(s)

Yo

1%

Hanh trinh chay nhanh: s: =150 mm
Hanh trinh dan tién: s;= 50 mm
Phiéu thuc hanh:

Céc toc d6 hanh trinh kéo?
S
v=-
t

si=Hanh trinh chay nhanh, ti= Thoi gian chay nhanh

(Diéu khién dong khong tac dung)

VL e
sp=Hanh trinh dan tién, t,=Thoi gian dan tién

(Piéu khién dong khong tac dung)

V2 e

Lam thé nao dé chuyén tir chay nhanh sang chuyén dong dan tién (feed)? Cac két

luan
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3. Van hanh, can chinh hé théng

So d6 mach thuy luc

51 52
L
A A
1
X’ W
T
P P
L
A B

A

Hinh 14.3:So' @6 mach thuy luc
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Hinh 14.4: Thuc hanh ldp rap mach thay liec
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Bang 10: Danh séch thiét b;

Thiét bi | Tén thiét bi Model SL
1 Tram nguon thuy huc TPAD.T4201 |1
2 Ap ké TPAD.T3401 |1
3 Van 4/2 tac dong tay TPAD.T1101 |1
5 Van mét chiéu TPAD.T4101 |1
4 Piéu khién luu lwong 2 chiéu TPAD.T1901 |1
6 Van 2/2 tac dong truc tiép TPAD.T3001 |1
7 Xi lanh tac dong kép TPAD.T3601 |1
Ong thuy hrc dai 600 TPAD.T5301 |6
Ong thuy hrc dai 1000 TPAD.T5401 |2
Pau néi chir T TPAD.T3101 |4
Pong ho bam gidy TPAD.T5801 |1

So @6 dich chuyén/buéc
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R Thai giz
Phan i |{ ' |§'_|I 1|rI I R T N | [ N T N R B 1
Bint # Budc
o a dank Jin 1 2 4
M ta higu
Xy lanh 1A 1
—
0
Van tay 4/2 11 1 _r&
0 I\‘
Van 2/2 tac 18 1
d:ﬂlb e
0
M6 td 1i gidi

Ngay sau khi mach thuy luc duogc lap rap, c6 thé cho hé lap dat hoat dong ngay. He

thdng van an toan phai duoc dat dén 60 bar. Cac xy lanh dugc dua vao chuyén dong bang

van hanh van can day tay 4/2.

Céac van can day tay 4/2 khdc nhau dwoc ding cho lap rap thyc hanh va vé trén so

d6 mach. Van dwoc dung trong lap rap thuc hanh c6 dong chdy tir P dén A va tir P dén B

o Vi tri gizra cua no.

Bang 11: Dadnh gia:

Van dieu khien | Di chuyen nhanh: | Toc do piston Dan tién: Toc do piston
luu lugng 2 chieu | Thoi gian cho s: vi(m/phut) Thoi gian cho | vo(m/phat)
(pham vi mo) t1(s) Sat2(S)
Yo 0.7 1.29 6.7 0.4
1 0.7 1.29 1.1 2.7
1% 0.7 1.29 0.6 50
2 0.7 1.29 0.5 6.0
Céac toc d6 hanh trinh tién ra
S
v=-
t
Khi s; = 150mm, t1 = 0.7s thi
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_ 5y 150mm m

=—== 12.9—
Y1 ty 0.7s S
Khi sz =50mm, t2= 6.7s thi
_ S, 50mm m
Ve = t, 675 S

Két lugn

Van 2/2 tac dong truc tiép duoc sir dung dé chuyén qua tir téc d6 chay nhanh dén
toc do dan tién.Van ma lac dau, va xy lanh tién ra & tbc d6 hanh trinh chay nhanh.Ngay
khi xy lanh tac dong 1én cam di dong cua van 2/2 tac dong truc tiép théng qua cam gan
trén can xy lanh, dong chay bi ngat.Dau thuy luc chi c¢é thé chay qua van diéu khién luu

luong 2 chiéu.

Van diéu khién luu luong 2 chiéu diéu khién téc do dan tién. Luu luong dau thuy

lyc dén khoang piston cua xy lanh bién doi tuy theo su thiét lap cua van.
4. Kiém tra
- Bué6e 1: Kiém tra két ndi
- Bugc 2: Kiém tra nguon cap
- Bué6c 3: Bat ngudn dién cip cho dong co thuy lyc, nguén dién diéu khién
- Bu6c 4: Quan sat thdng sé hién thi trén dong ho &p suat
- Bué6c 5: Van hanh theo yéu cau
- Buégc 6: can chinh théng sé theo yéu cau
- Buégc 7: Bao tri, bao dudng (néu co)
Bai tap
Trinh bai quy trinh lap dat, van hanh va bao tri dugc hé théng truyén dan dién thay

lyc trong thiét bi may khoan
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BAI 15: LAP PAT HE THONG THIET BI NANG GOl HANG
Giai thiéu:
Muc tiéu: - Ldp ddat, van hanh va bdo tri dwoc hé thong truyén ddn dién thuy lyc
trong thiét bi nang géi hang
Noi dung chinh
1. Phan tich so @ nguyén ly va tinh chon thiét bi

Vi can thay d6i trong qué trinh gia cong, thiét bi ning géi hang dwoc yéu cau nang
goi hang nang hon khi dugc thiét ké ban dau. N6 dugc tuan theo rang van téc hanh trinh
bay gio chdm hon. Sir dung dic tinh ap suat/luu lwong cho van an toan, dé xac dinh ap suat

ma no lam thay ddi luu luong so véi ki bit dau cia bom.

Hinh 15.1: Phéc thdo v; tri thiét bi nang g6i hang

2. Lap dit hé thong dién thiy lwc theo so dd nguyén ly
Bang 12:Panh gia:

Ap suit lam viecp | 35 40 425 |45 47.5 |50 bar

Luu luong q I/phut
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Dac tinh bom:

50 —
bar

45 —
40 —

35

30 S
q

T T T
0 05 1 15 2l/phat2.5
Két ludn:
Su khac nhau 16n nhu thé ndo gitra &p suat ban dau va &p suét Ién nhat ?

So dé nguyén ly

Hinh 15.2: So' d6 nguyén ly
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3. Van hanh, can chinh hé thong

Thuc hanh lap rap hé thay lyec:

2 O—— !

Ap suit hé théng
p = 50 bar (5 MPa])
(Van khod 1V1
déng)

Gid tri do

Wil

q trong
I/phiit

Van an todn bdm

Pmax = 60 bar (6 MPa) [P | LA
1
- !
® |
__ ._iTS_|

Hinh 15.3: Thyec hanh lap réap hé thay lyc:

Bang 13: Danh séch thiét bj

Thiét bi | Tén thiét bi Model SL
1 B6 nguon thuy luc TPAD.T4201 |1
2 Ap ké TPAD.T3401 |1
3 Van ngat TPAD.T3901 |1
4 Van an toan TPAD.T2101 |1
5 Cam bién luu luogng TPAD.T4901 |1

BMO05-QT04/P.KTBB
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Thiét bi | Tén thiét bi

Model

SL

Ong thuy lrc dai 600

TPAD.T5301 |5

T cut

TPAD.T3101 |2

M6 ta qua trinh

Sau khi mach thuy luc dugc 1ap rap va kiém tra, van 3 phai déng va van an toan 4

mé hoan toan. Bat Bo ngudn thuy luc va dong van an toan t&i khi 4p ké 2 chi thi 50 bar.

Bay gid mé hoan toan van khoa 4 va déng nd lai theo tirng budc dé thiét 1ap &p suat theo

nhu trong bang; danh gia luu lugng twong wng. Trong cling thoi gian, quan sat 4p suat ma

& gid tri d6 van bat dau mo.

Cha thich

Néu & &p suat 50 bar, luu lwong 2.3 I/phit s& khong do dugc ¢ van an toan, diéu nay

chi ra rang van an toan lap truc tiép vao bom da bat dau mo ra.

Bang 14: Danh gia:

Ap suatlamviecp |35 40 425 |45 475 |50 bar
Luu lugng q 0 0 0 0.2 1.17 (2.15 |l/phat
Dac tinh bom:
o] .
50 A sudt i oda
oar
as ) B
) ap sudat lam wiéoc
40 —
35 —
=0 | | | | -
O 0.5 1 1 2 A 25 q
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Két lugn:

MJ3i van an toan c6 &p suat mé chic chian & diém ma bit dau c6 luu luong di qua
van. Su chénh léch giira p suat mo va &p suit tdi da trong trudong hop nay 1a 5 bar. Khi dat
duoc ap suit toi da dat trude, toan b luu lwong bom s& duoc chay qua van an toan.

Van an toan diéu khién phu tro ciing cé thé dimg dé ghi dwong dic tinh. Vi lwu
lirong thap, hinh dang cia dwong cong dic tinh thu dwoc ciing twong dwong nhir trén.

Bai tap
Trinh bai quy trinh lap dat, van hanh va bao tri dugc hé thdng truyén dan dién thay

lyc trong thiét bi nang goi hang
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BAI 16: LAP PAT HE THONG THIET BI TRAM NANG
Giai thiéu:
Muc tiéu: - Ldp dat, van hanh va bdo tri dwroc hé théng truyén ddn dién thuy lyc
trong thiét b tram nang
Noi dung chinh
. Phén tich so' @ nguyén ly va tinh chen thiét bi

Mot thiét bi nang nhitng tai ning dwoc trang bi hai xy lanh thuy hre.Dé thuc hién
diéu nay, hai tryc piston néi toi ban may phai kéo ra véi ciing van toc, ngay ca khi chiu tai
& mot dau.Mot mach phai duoc ma rong sir dung mot bo chia lwu lwgng.Hai van mét chiéu
dugc yéu cau dan dong thuy luc tré vé qua bo chia luu lwgng.Mét trong luong duogc dit &

mot xy lanh dé minh hoa cho tai mét phia.

Hinh 16.1: Phac thado vi tri
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Bang bai tap

So d6 mach thuy luc

I £

ALY
o
Al (B
p= m
Pl T
O—
A

Hinh 16.2: So @6 mach thay liec
Két lugn:

Xy lanh nao chuyén dong ra trudc tién khi mach khdng c6 bo chia luuluong?

Hiéu ung gi xay ra cho b chia luu lugng khi c&c xy lanh phai chiu céc trong luong
khéng déu?
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2. Lap dit hé thong dién thiy lwc theo so dd nguyén ly

So d6 mach thuy luc
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Hinh 16.3: So @6 mach thay lyc
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Thuc hanh lap rap mach thay luc

Hinh 16.4: So do lap dat mach thay luc
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Bang 15: Danh séch thiét b;

Thiét bi | Tén thiét bi Model SL
1 Tram nguon thuy huc TPAD.T4201 |1
2 Ap ké TPAD.T3401 |1
3 Van 4/2 tac dong tay TPAD.T1101 |1
4,6 Van mét chiéu TPAD.T4101 |2
5 Van chia luu lugng TPAD.T5001 |1
7.8 Xi lanh tac dong kép TPAD.T3601 |2
m Tai trong TPAD.T3801 |1
Ong thuy hrc dai 600 TPAD.T5301 |5
Ong thuy hrc dai 1000 TPAD.T5401 |4
Pau néi chir T TPAD.T3101 |5

3. Van hanh, can chinh hé théng

Ngay sau khi mach thuy luc duoc l4p rép, c6 thé cho hé lap dat hoat dong ngay. Hé
thdng van an toan phai duoc dat dén 60 bar. Cac xy lanh dugc dua vao chuyén dong bang

van hanh van can day tay 4/2.

C4c van can day tay 4/2 khac nhau duoc dung cho lip rap thuc hanh va vé trén so d6
mach. Van duoc ding trong lap rap thuc hanh c6 dong chay tir P dén A vatir P d¢én B o vi
tri gitra caa no.

Khi khdng c6 bé chia dong, xy lanh khong chiu tdi dau tién tién ra, do tré khang thap.
Ngay sau khi can piston cua xy lanh nay dat dwoc vi tri tién ra hét, 4p sudt hé théng ting
|én téi khi vieot qua tré khang cua xy lanh thiz hai.Can piston cia xy lanh thit hai vieon ra
dén vj tri tién ra hét. Tiép theo do, dp sudt ting tiép dén gid tri dat trén hé thong van an

toan.
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Két lugn

Véi bo chia dong, can pistons cua cac xy lanh tién ra trong ciing mét thoi gian bat
chap céc tai cua chiing khac nhau. Bo chia dong diéu chinh dong dén céc thiét bi tuy theo
trangthai ap suat, két qua 1a ca hai can piston cua céc xy lanh cuing tién ra déng thoi. Chu
trinh khoi dong cd thé tién hanh ngay tir IGc sém bit dau.

Bai tap

Trinh bai quy trinh lap dat, van hanh va bao tri dugc hé théng truyén dan dién thay

lyc trong thiét bi tram nang
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BAI 17: LAP PAT HE THONG THIET BI MAY TIEN TU PONG
Gioi thiéu:
Muc tiéu: - Ldp dat, van hanh va bdo tri dwoc hé thong truyén dan dién thuy luc
trong thiét bj may tién tu déng — may CNC
Noi dung chinh
. Phén tich so' @6 nguyén Iy va tinh chon thiét bi

Truc chinh ciia may tién ty dong duoc dan dong bang dong co thuy luc, trong khi xy
lanh thuy luc dugc sir dung dé tién hanh chuyén dong nap cua ban truot chi tiét phdi. N6
duoc thiét lap dé toc d6 danh nghia dat duoc lau hon trong chu ky gia cong. Puong cong

ddc tinh bom dugc danh gia.
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Bang bai tap

Hinh 17.1: Phéac thao vi tri may tién tu dong

Bang 16: Danh gia:

Ap suat hé théngp | 15 20 25 30 35 40 |45 50 bar
Luu lugng q I/phat
Dac tinh bom:
q N
3.0 -
|/phat -
2.0 —
1.0 —
0
o I L I

Két ludn:

Luu luong sé tang thé nao khi &p suat 1én?
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2. Lap dit hé thong dién thiy lwc theo so dd nguyén ly

So do mach thuy luc

<
q
’ EE%
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Hinh 17.2: So dé mach thay luc

Thuc hanh lap rap mach thay luc

. ©

Hinh 17.3: Thec hanh 14p rap mach thuy luc
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Bang 17: Danh séch thiét b;

Thiétbi | Tén thiét bi Model SL
1 B6 nguon thuy luc TPAD.T4201 |1
2 Ap ké TPAD.T3401 |1
3 Cam bién luu lugng TPAD.T4901 |1
4 Van ngat &p suat TPAD.T3901 |1
5 Ong thuy luc dai 600 TPAD.T5301 |3

3. Van hanh, can chinh hé thong
M6 ta qua trinh
Sau khi mach thuy lyc dugc lap, van phai mé hoan toan. Bay gio dong van nay

dan dan dé thiét 1ap gié tri p dau tién duoc chi ra trong ap ké. Ap suét tdi da co thé dat duoc

13 60 bar, dugc khdng ché bang van an toan lap trong bom da dugc dat & gia tri nay.

Bang 18: Dadnh gia

Ap suathé |15 20 25 30 35 40 45 50 bar
thong p

Luuluong | 233 |231 [229 |228 |226 |224 |222 |220 |I/phat
q

Pac tinh bom:
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3.0 4
|/phut -

1.0 —

L
0 10 20 30 40 bar

N

7
50 p
Két lugn:

Khi 4p suat ting 1én, luu lwong bom cung cip giam maot chat it. Theo ly thuyét,
duong cong dic tinh ciia bom phai 1a duong thang. Su suy giam cong suat ciia bom 1a do
su mat mat ro ri bén trong, nd tro 18n 16n hon khi ap suét tang 1én.Ti 1én céng suat cung

cap do duogc ciia bom va cong suat cung cap Iy thuyét 1a hiéu suat thé tich hitu ich caa bom.

Cho két lugn ky thudt, gia tri do duwoc tirc thoi ghi dwoc trong bai tdp nay 1a cong
sudt tiéu thu cuia dong co dién hodc la do mo som Cua van an toan. Bom dwoc xac dinh
kich thuréc cho ap sudt téi da 250 bar (xem théng sé Ky thudt). Pong co dién véicdng sudt
twong doi cao dé c6 thé dat dwoc diéu d6. Diéu d6 khéng cé ¥ nghia khi cac bai tap chi

dwrocthyee hién véi &p sudt toi da 60 bar.
Bai tap
Trinh bay quy trinh Iap dat, van hanh va bao tri duoc hé thdng truyén din dién thay

luc trong thiét bi may tién tu dong — may CNC
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BAI 18: ON TAP VA KIEM TRA KET THUC MOPUN
Giai thiéu:
Muc tiéu: - Pdnh gid kién thirc, Ky nang vé ldp dat va bao tri hé thang cum khi nén —
thaiy liec trong thiét bi co khi
Noi dung chinh:

1. Ontap

Bai 1: Thuc hién bai tap theo yéu cau cia biéu dé trang thai

Al

A

START

BI{T0=5s |
A0+T145S

B

BO+T2=5S

Hinh 18.1: Biéu do trang thai bai 1

Bai 2: Thuc hién bai tap theo yéu ciu cia biéu do trang thai

Al Al1+T0 =58

A

START

A0 | B1<

B

Hinh 18.2: Biéu do trang thai bai 2
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Bai 3: Thuc hién bai tap theo yéu ciu cia biéu do6 trang thai

Al

Al1+T0 = 3S

START

A0,

B1 <

B

Hinh 18.3: Biéu do trang thai bai 3

2. Kiém tra két thic médun

3. Rt kinh nghiém, cai tién
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TAI LIEU THAM KHAO

[1] Gido trinh diéu khién khi nén — thuy luc - TS. Nguyén Viét Ngu, Ths. Nguyén
Phuc Bao — Dai hoc Su pham KV thuat Hung Yén

[2] Tai liéu huéng dan sir dung bo Thuy luc co ban — Cong ty C6 phan Tu Dong hoa
Tan Phét

[3] Tai liéu huéng dan st dung bo Thuy luc nang cao - Cong ty C6 phan Ty DBong
hoa Tan Phat

[4] Gi&o trinh diéu khién khi nén - thuy luc — Ths Lé Vian Tién Diing — Pai hoc K§
thuat Cong nghé Tp. HCM

[5] Tai liéu hudng dan st dung bo thuc hanh Bién thay luc co ban
[6] Tai liéu huong dan sir dung bo thuc hanh Thiy luc co ban

[7] Bui Hai Triéu va cac tac gia. Gido trinh truyén dong thuy hec va khi nén
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