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Industrial Hydraulics and Pneumatics (316363) Sfegd greiaay 38 <gHfea (316363)

gfe 1
3CISaR ¢ grsioay ofs gfedd Rrdiw

Introduction to Hydraulic and Pneumatic Systems

fawg fAroo=ht (Course Outcomes):
CO1: gEgiad il wgHie s Riferndia fafdy sy did Rirelad 6 ke <Ihl
B0, (Identify various components of hydraulic and pneumatic system from their
symbols.)

Ued Hodt (Theory Learning Qutcomes):
TLO 1.1: o URTRYa gragiiere SftT gHCH Hulleld TR0 AisUiifR (GFRd 13i3c)
TR H0L, (Prepare the general layout of hydraulic and pneumatic systems in given
situation.)
TLO 1.2: fadiedn gragifae it gufes gkl fuwg (Ridied) THsH 901 d Iid WPl
B0, (Interpret the symbols of given hydraulic and pneumatic components.)
TLO 1.3: TSP SaTd UIH AT o3, [Gaied SMaddaduR ard Sard! fHas o,
(Choose suitable hydraulic fluid as per given requirement based on its properties.)

TLO 1.4: fheedl T (@gaRM) T SRUGH (@fdhT) PG THGT FiTol.

(Explain construction and working of filter with sketch.)

1.1 3iisa gragiere onfor gHfeds Rdt: srgiias onftl gHfes R a1 Iamma
HIGAT JHTUTER dIiRed] STdrd. I1 Gl YUl s UlaRdl dliR S ORI gaqul
fohar fifa w1 @b 9 HRon) I Bl
a) T3 BSIU® RILEH: VR SENATAT SRR 3fiad aqIEH SHoll CFAHRM
FA T AT AGR ITART B Bl 1, degl ot R s gragiiad ReH BUd
i@Ed! S gHSiad ReHdd 3iisd aR URRSMUIEN o IHiad 8id ], UM SRd

TSP R Sfe YR SIS YU SUARTT 3R,

 Aciuator

Fig.1.1
Oil hydraulics system
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LUK
1. SFeX grdl ITAUlCial IR R srSiad Rcexde igd o
UIRGSHA lail ggorgul aR Iaral Sirdl.

2. oRiTE u=iteEr omt yegwe:oRid wRii=a omd = fafqy grerarelt et
sSeie fycisRgR Hedl WA, 3iTsd o1 URRAIGqH 3 aR-|ralt fdhar 4g-urs
IEERCHIRSISI

b) <gHfe® Riediu:
ST SETATES §aT (HIRNS T3R) AU Kol iR Hal oId ST @gR Uzt
BT Bl olld, degl 1 R gHfed R wurard A iad ga1 gam!, W 0T ggel
I SIS B RICTH TART ATIUT Sl gTeramaiiedl BIHNTa] SR aToRa Sl
AR
1. gHTe® §8 T (31, YHTeS ($0) HIOTS TR We fhrad 3nfor
$a STeie b fevg UreuaTd S Hd.
2. gHIeH FARIT RCH IdIGH Ylchdd HTHT Jobe Seig ST
WRIAUY YhSTarTd! gHCH Riele aruRe SirdTd.

Compressor

Pipe line

Atmos_phericu Compressed air l
air

Actuator

Fig.1.2
Pneumatic System

1.1.1 3iisd gSia® Ri:

a) TS SASITAP AREIH SR ASMTSHe:
DA o
Cylinder/Actuator
i 2 3
Motor

milel Q¢

f \| Direction control " fp —
“‘;ﬁ—-/ valve \V ’7
T .
| =

Pressure
Pump

Regulator |7

Fig.1.3
Qil hydraulic system general layout

Filter
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FSad R fafdy g SRId. § gcdh il HRIAR arg HHM guad fddl
HiSd SIdd. ¥4 gehi-T THHBIRN Urgudrg- ol fhfdmsra HadiH siied Sild. g
3N FHHTS ST FRATIER dhaleh T TS SRSNAd RIRC 1T T d33e gia.fisd
g RRAHe grerardid 3iise ariRel Wi § 3iise gragiimes Rrciadia 4y, dree,
SfFUCR 3! fafay gem e fthd. a1 fhrum=aT Mfor qraraTe Sraed siisd =T A
fearet e fasam argornT gof Sar S,

Fgitae RREM ged:gasiiae R JBId: Hlol Hgw@l chil a-adl 3.
TP Gchld d7es B 3d S0 Jd e UpRHAauul REH W Jredla a1 Sadrd.
TASII® RIEHA WIelldl gcdhidl JHIART Sl

1) ReRarR ¢

2)ftheer

3) grg(fels U

4) I Flew

5) YergueR

6) TR UATS 3Nfor fisfdwa

7) SRR
1. ReRarRy E@-srsiie Riane) sraves dag 3iide AoavarTs! RererR fbar
TTH ATIRE S8l bt MR fbal Aep -t BRI 3 g faeht emyar fereaed faaeh
39, S 20 a1, 50 fa. Trpian Sfisera Urde! axid Suaeid 3¥d, ST Jfsad! Uraat
ol Uedl Id.UUT=l HeaH 3fisd R fafdy gehieyd fthd Sfr [act gl
THId IR Id.JU 48! fhal I HH FR1 ARTEN Chid isd  TRH HRUINIS!
Bic} fdhdl U HRUGMTST Dok SHa Sidld.
2. fiheer- fiheer T 3iisA A Yo, HUN [hal R[S A HROA HH B .S
Rira W= 31t Y Siisd fHad 9 gehid 3™ dled.
3. BIGIA® UY- U9 3ffSc o AP URRGd! d RIS Udlg Wld ¢ Rcmqs)
R, GOTa aTaT WIsH HegRdb g Hesd, SR Saifded HieR fdar sl oM. durded
IS °1 URRATGT RIETHD HH I e,
4. AT aTew-alee Sffsa @1 9, Sied o1 Udle onftT yamrl fomnm fafa
PROITS! AR ST, GRASHAD AibeHS dleg Ar HRTIR a1y fdHTof sqaa

EIGIG
FHAMIR 001 dleg T TR SR
a) URRFEA dTeeg 3igd o1 URRMAURT HRUGMNITST IR S,
341, URR Rfc dless.
b) fe=m fd=m areeg sifsa ff fa= SeauarTat fdvar Sfeguex
AAJUATTST TORT ST, 341, 3/2 T foeion areeg (e Ufad Rifcier wrdl).
C) varg a0 diee Sfegueral Raal WUIRT $isd @1 Yarg Fafd &ea
BTG fohal HE HRUTNITG! aToRd S, &l Fied ey Ul dheld aleeg.
5. SfFguer-FUCR Hisd =1 @ Adaad SHoll e faar difid graardd
SFHUR-W BRI / D) BIerdTe SUARIIS! BRAGIeIeh RicialiRe SiTdrd.

Mabharashtra State Board of Technical Education 3
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IR S,
b) X SHFHuR-Tsd@rAl feRA a1 Iac GRA THRURY greama FHfor @,
3. 98 THRR fUrrauarét grsiferd AleR.

6. UTSUQTS YT fBfETS-3 %a 989 TRUR U (UGS FHsfact 3atic) WUH 3Nesdd
SIArd. SERaTed 3ifsd fAfdy gewigdd urguars onfor fifevser HediH digkaa
ST gRgied demdcHe RiSrs urgy, gy ursy ooy fafdy fipfdrsr s dracd,

7. FFIES- SRS RRETHd HRf qRev1d, JRIGT A0 HRIeH STTaTST araRe
STATd. IS 1o RIS A SRR Ga [asHTor:

a) URRASLfafay fEHTof siise a1 IRRASUIRITS! IR .
3. U= SR
b) i 3Mf0T TRbe: ST T - Y HRUANTS! ATURd ST, IS isd
TSl gid el
¢) SRIRILICR: AT J5d Il 3ol WISavard B Hd.
d) Bic TRTTOR: ¥ AWM 3iiad TRH HRUGRNITS! AT TRY URfRycid
3T U HRUTNTS! ATUR S
e) Tl Hier: Riwdita i @1 vyarg fdhar fewarst dievarmgt arRa S,
ﬂ@m/ww TTHITIR Hsdl I URRATGAVIRITS! aTuRa

HTWHW/HWH?IG[ ISIA® 3iied o dTHM HISUIRITS! aToRa

smsﬁ%ﬁ?ﬁ'&ﬂn%w‘m%

. D! HeAdid 3o a0 HIST I AT sl Ial.

97, TRl 3107 e ATaR Fgol 3107 3iefeh f4e=0m fiyesd.

€ YR g gldredl Udl.

Ja YISt RS SR T8 Sadr 3.
MeERATSURE TRefvT fBresd (Refiws areggi).

UISUAS dT0eH did 3fcRTa%e! HIH HRdl dd.

FHH! ARG Tad I g GRadT Ad.

smsﬁ%ﬁ?ﬁ'&ﬂn%?h%

. SIS T GIOl AT 318 30T WS 101 TR Biel.

TRSITA® Sifed HeNT 3d 10T St Fafid S@HT Sa=ad 3.
gHTCD RIS 31 wifce 3fTs.

SIARIT ST AT ST ARTUAT HIehT SR,

WU SR I SIS A ATe! (HTCHUE He ).

T 301 AexHLYH SfTarst Ad.

TS REe IuanT-srgifoe R a1 aoR Iea onfor fafay esrmed Mam
THIUNGR Hdl SiTdl. dTd B! Heard SGANT GaIaquHI 318 d:

Nk e

A o e

Mabharashtra State Board of Technical Education 4
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1. Pt IUBVI- MY AT IUBRUTHY GRASCID RSN IR B FUBRUMH
e dIR gid.

2. ATAATEq® RIREIH-SIS 310 HiaaT a¥ Ul [3HIung- gu=a1 f3eTof gaauamrarat
S IR A, IR S5 a1 IRiH I A gragiiore RRed aToRet S,

4. FIYPTH IUDHVN-TUHHA WacdR [Afae ARiars! grgifaes Ry araRe .
34l Sile!, SIS Ve, SR, TRIHELR, HeRUR, BASIP fode, R, HhIR
3rdl.

5. TRV / WA -fA0med gragiiers ded e aTiRat . SRl |, Med ared,
e AreR, faum [ i Ren amed gragiias R aToRe S,

6. QWIUHTH-3Y9 i SNflT 3SWEE SHime grsiice R aiRdl Sid. @rofidia

7. AT IUBRVI-AlGAT UheuiHe S g, TIaR, S HaRH, ATl Yed Yhed e
HiedT PRI gRISIAd IUBHRU! TuRel! ST,

8. IR SUUNI-TETS dYdH, HSRR 58y, JAdfedd, oM MET gmede
BTISITCreh RIS 9T ATUR dhell STl

1.1.2 gHfesd Rdta: grfesd Rt gt o=f Saxied R sife Sl S1NeS TeR
fhar 19 W HIUGRST SHoll -AHRE A1 gl HafHd @xoard Ared ®uH
IR Sd. gHCH REaed HIoe UsR far 719 fafqy geepiyd fthad Sid
T BRfAP HH YUl SIS OREl SR SUR HEFH HIBNS TSR
TS BGITeich RIEETH U&T AT TR 3.

Pressure gauge

e = Muffler
E = = 3§ — Pipeline U

; _ a— : : - FRLURI D‘
Aeinwmp SRESEE N A dver

%
: Motionforce
—1
=
Actualor
Fig.1.4
Pneumatic system general layout
gHfe® Rafkew ge:
. BERR
2. U3R PR
3. wRRERR

Mabharashtra State Board of Technical Education 5



Industrial Hydraulics and Pneumatics (316363) TSfegd grgiaay 3fs <gHfeaRT (316363)

1)

2)

3)

4)

5)

4. HRER YRR

5. TH3IRUA g

a) fheex

b) YR

c) ?j@w
dela gfie
T3R iUy
qrguareH T ftefdw
SRR

SIS

PIERR: § YHlcdh RIRTHY GBI 9 3MTe. 3 dIdaRUNdId gdl TYH Ud 101 a1y
TR HIBRR gR Hesd. a0 IRWIBIAT HIERR, T HIBRR, ©F BILRR, A9
S 3P gHICH AR AduaRdl QRRT BIBNS TSR HTEdd.HIBRR
TS JHTAR g,
TSR HER:HORRAYT de% JURY gaT dIgaie A1 IWT 3de! TRH &aT 48 .
DHRUGTTS] TSR HeR dToRdl Sl
3R RRIER: TR RRIER 31 te RIfifeeha smeRmm <& o, Smed HIoRRA
RIAC HIBGS TR add! Sd. I gadl IRRAYNIUINTST URR IS dAdad
A AT &I g9 AR (cm?) A faelt Sra Mo o 3rear fdbar SuT =1 aral
YR SadT YdIUSR RIYGHE Araaerell ga1 Ye gHlCD RIREHAT HAES TR
RIUIRITST aTIR T S,
AIgEER AWE: HBNS TRAL U0aE 49 Y bdrd.3iamar aiies]
HTGUIMNTS! HISTR YURCR dTURdTd.gddtd UTult ST HITHT Tiol T, /1.
ISV HISTR YU HadH gl SdTdl Hig crdba oild.
TP 3R TH gfe: § Aol e BUHe! sNcd@d Sild. a1d o gcd
T SHH SliSad S¥drd.
a) fheex: FIEgSganed (compressed air) Yo, oz, SHTf0T WH"@@W
T 0T HTH B,
b) WgIeR: HIBHS TR URRIHAT ded Riewar smaws df RR I=R
Rl
¢) P eR: DIDTS TSRAL JY&H YAIUIG Hisd BRiesdl, SHes dleag 301
SfFueAd gIadTd HRUMAT YRTHT We [H@d d o YRS aradrd.

1.1.2.1 g R wrae:

1. HI%d IUAS §aT. BT BT H1H WU JIAERUNdId gal aaRa Sffd. gal
FafifeRe 24 IR Hiaa YHToTd Hthd IUA 3.

2. W5 R a1 Rty 9o 9on fdha offsd ORu fadheuun daR gid 16!, aes

P& WS Q. FTISITord RICIH diid 107 g0 HIT 3 9.

Mabharashtra State Board of Technical Education 6
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3. SHIRIY®:; §aT SAARNG A9edes gHlcd R SN ARTugraEr HidsT FHafor
B ATel. TS <t 3= AMIHTTAT fSHIUMNIGT RIETT0! aroRar Ud.

4. it Sfor At R - a1 R A HAaRM B0 STI0T SHTURT HR0! Y 3.

5. e At TRel ATl 84T AR AT ArdIaRuNd dred! oird. fodr Srequardt

fhaT 451 IR Urequar RS ¥d. e e ursuams-ar @dg! aradl.

6. WU TOUE: PIOR, Th R TA JMc, dle MU SFgUerd @A
eRISITere RICIH U WY 9 B! Widd 3.

7. WUt fAoRUT IR HIBTS TR §al dgo qréadl 101 URuars-gR fadikd

1.1.2.2 gHfesd Rediad die-

a. B9 HIDTS FROIMET SR Td: JHTed R A gaT HIARTS H0r 3107 fod

b. ®H IGHAl A HIBHEA AqAHs cEHY dad sAd S AHD
gAY 2 A0 818 Wdhdd. WUH g R BR 3Hd 9 IRGISA
FHIENTS! TG .

c. AT SRd M0 g0 gaT UuHYH, diceddid Bic %, Teraguerdyd SamT
3aret Al #Rad. foRiva: Tasiee YITd STaTel SIRd gidl. @ HH! HRuame!
AR fhdl AHeR aTRa STara.

d. SR TR W ga1 HIhd Sl aet fdl HILEE B0, Jrdaul, ared HRor ST
HISIH B! T G SR Il ATHes RIS o1 THUT ORI T dradl.

e. HU ETR HH: HleH RIET YR 10 IR IEER S HRd. AT HH STaTS
Uil JRE! BIC-Ae0d S HRdl ddid, U0 8 YR gAJUINIIS! gRISIrd
R 3a®! W& e,

f. SfaRed Gfabl e gales KT 08 Gfdwcdl SHaadbar 3 4d, S
DTS TR AY YA THUNG s adl. ae Yaeguer 3fiT Sav wmsfeT
YT Gefor S gid S1fOT BTeaTd Redid sid.

gufe® R o ITANT (Application):

1. NeNfF SeARA-H™ faar Sisy Tgareh grarmvard TR HH! HRUAS
ffeRmae JHfcdh RS aTuRa SiTd TS S 3fIhH 3T gid, oI
TLSTRIT HRAH.

a) anaﬁaéﬁaavgﬁ%a?ﬁ@n TS ISt TSR s Rermed) Iugnft

wmmﬁmmmmmwma
U HRugrTdle! YHfcd R aruRel &,

b) FIUPTH IUHVN-TUGHT JHcH BANCY, Ad [SeT, GHICH U, Bidbic
iR, gHfes fived f&a arRa ST,

¢) BIES! ATY-SifecT A=A ITcra0), Aics 0T HIRCTT W HRU JHCH TlaR

Mabharashtra State Board of Technical Education 7
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$SRead BSITaRT 38 gHCH (316363)

d) gege-fafay Uidea gegey grfesd R =1 ARy IuahT 3.

SIScy, PRes Ucohid fBHRFNET IR SAd.o/f o e s,
AR Wiy WY HE aRd wdd.-gHee U9 O dfie fcd
e) TRAT FIRAT-YfirTa IRA f3fer =grfess fSiimgR v o,

g) Wwﬁﬂéaﬂaéﬁq&na%qm RS HRW, S STd sgHH

o)

's{?ﬁ;am mmmmmm
Eﬁﬁﬂ?ﬁr%ﬂ TG I Ties fafeew
tnawﬁa EAd Hisd PHIDTS TR
HTeEH gAfGedd Soll TSID 35 EEL
UTR 3 FHHt U SR (200-400 IR | HHI o TH (6-10 §R)

ga Ao | s 9 gem gy Sd HHT
TR | TG TeR | A Y g
T SHTA)
D)/ | 3, 3D FTAU | I, [B SIS Ty (gadt
IBRELI 3D AL R INICRIGE EE 2l
)
TSl TS Jied T AFAl | U WD (§9d Io WD)
wd ERCIGIEll I geaKiar @9 JHaTddT d HH
HIAdU[T HH
T@YTS FHH! SRd  (3ffsd T, | AEH (@41 Tosdt,  Sfiad
e g BT
3ar ot i IR (G IASTHD)
& CERIRICE I qEr isd RI&, g1 BIFRIEd
ica TS d T YT
JUINT TESUIRU,CNC | SoRA AT I | ¢cq, e -3fs-wy gfey
SIEEd

1.1 3 T 3 Ryrared: 30 Ty of Rraicd 90 SR THURE! aiuRdl ofidTd. ddbd

Mabharashtra State Board of Technical Education
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10 i,

3 TH 3 (FeHRE SIMHIT BR WeISHLTA) &l Th AP TR 313,
&t erasieres Mftr Hed HoMei TS aruRedT ST Yahdiered fHad daR &R,

ISO 1219-1 (2012) U1 HAFGTNR: ige Uik Re® @rsiied T gufed) 3for
reitd fafdy g,

1.1.1 gragitas R o ged qrafquaard! araRa S Rrare:

31.3P. Y 3P B Ryvata s
a) 33d RIRAR TP 1Y 3i3d 3R
D) ) sifsad ReRamR R
flheex 3ifsd A o7
2) BTGUITE! flhee?
U/ HieR
a) SRR fthaq I It it A @R
b) TSGR @RTSA @/ I <ITd el fay T
)| e
¢) TSRS fthey T d Sl ARy
A)W%ﬁmﬂ T < 3=l fay T
U=R Heid ared
a) RIOd 9% dled é Tl 3110 3Higd 59 a+
N\ Noror | SRR
b) URIIIC e dTed re | uaeHd Sfisd W ¢

Mabharashtra State Board of Technical Education 9
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$SRead BSITaRT 38 gHCH (316363)

31.5. Y 3P < Ryvata R
C)STGE 3RS IR Rt |- | Relits U=R % Ty
died A?g\ H

L
d) Urgdie IR el dred THICAd 3Hisd TR ¢
i |t
, ¢) IRR RgRmT ared e O%R ¢ g9 Rdie
)
AL
f) SAISIT alea A8 & UM
o) Riev=g ared [y | AR SRR
L
h) BIIeITA dTed g PR A BIR 3@
= REURIRCTS]
fe= Rz aled (STANER Wgha aTed)
a) TIC AP dled — < | 3 /3% dTed
b)2/2 D C alcd T |20cE 2 uifsey
it
¢)3/2 D C dlcd 3 Uicy 2 Uiy
N
5 |94/2DCTRd >< 4 U1 2 QIR
€)4/3 DC dled (R Failg) i 4U1¢H 3 Uy
L T X ﬁl@ﬂmw
f) 5/2 D C dlcd [:HX] 5 OICY |2 Ui
6/2 D.CAled ] IXH 6 U Y 2 iy
T
(Wl HETe dTed)
a) fraRs /e dlea = | 7RI BR gRuzA
Maharashtra State Board of Technical Education 10
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$SRead BSITaRT 38 gHCH (316363)

A3, A 3T HTAT<d Ryt e
b R T G AT | —E— | WwRa
o) Uil el fay o ared @ ;:_d;}éﬂ%ﬁc’h@lm%
6) | et
d) URR DS __{_%_‘ Wﬁﬁé@n‘q@q
IR TR | k| | TR ISR
Seegued
. 7 — | et o
a) RiTTar wfaeT f¥feisy fay I:@_
T ESRCIRI
b) RIS TaeT RifcieR 1Y —— e
R el et E ERNTEISERE
) Sar ufe Rifdrew [EL I
7 T —
) d) Sd TR Y S } e 37 ST iy Irse
e)é%ﬂﬁff%‘i@? Riftet = Ridtsl
1) 2o ffdreR ([ | Rifise s winfae ey
:o%a O RfTret grorTa erdifgre g du
h) ST9-STRERA gagiicid |
9) e @ ¢ TR $rUifie g Uy
1) Elﬂﬁémﬁaﬂqaq :& 360°a&‘|-[$ﬂ3[ﬁ9_{@[
RIS (Accumulators)
9) |a)SSdcTRYU @ ft e de

Mabharashtra State Board of Technical Education
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$SRead BSITaRT 38 gHCH (316363)

31.3P. A 3T BT Ryvatar b
b) BT dres @ & Reata
o T @ —
d) 3FeeS D T
3sd g

10) | ) s ara A oA
b) FifagEd Uy — N— |29
O e/ UTAle g | ==mm e CIIERENISIES]

1.1.2 e R Yoo SrRafauarRITdt aTuRa ST R

31.3. WP BT | Reaa | EEIcg

1. TR HIBR
a) JAISTANAR thad 9 RIS T
b)gﬂ@mwm%ﬁw ®~ a1 <TGl G 1Y 31
¢) TSR [thad ¢ CTTd T
vt Q)
d) TTSERERAA QRIS ¢ SIS Tt fay aijl
Rfiresd <

2) TR Rl < ? iR fay IeR A1
STAT TS BRIV T /ATSTRAUNCT
a) Alex U (HG3fa) \/; HG3d g 31 dlex

Mabharashtra State Board of Technical Education
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Industrial Hydraulics and Pneumatics (316363)

$SRead BSITaRT 38 gHCH (316363)

31.5. Y 3ATE BT Rata eI T
3) | b)diex cu @) Q‘ 3ffeTed areR 3

¢) Theer fay aler ¢U 318 gH ‘ fheex + alcR €9

d) SR (HHFT TR C - | R uerd AT

QIR) 8T AT JUIRT SRR

U IR U@ gie

Iwe Rrara

i) fhee? BAd LI DHRUI
YRR = P |w R e

iii) egfsipex $ gane dd Aol

b) HITR Ryvaied Fé : DI g - HiaT

é,ri%is?ﬁmﬁﬁr

a)D.A. Rifciex fay Teoread P i ey Tae 31w fUwed
, T AL |

DEEEEISINER L | Wi srmem

LT
¢) e STathH Rifefs? I‘U: RINHRNIESESESIR I
s

T3R AR

2) TSGR hag T STRERM WIS Bl
6 fewergdie AR

bR R RRTEd I SRR Wis Jo g

¢) TSR [hae ¢ SRNRM WIS Hicc

Mabharashtra State Board of Technical Education
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31.3. A 3P HrOH<H Ryrata o
d) SIS G RUTd ¢ SERERM WIS Hicc
¢) TOIAC S e TR Aiex E U1 HRIU& oAt ol

fa=n g3 died Tfohg HRUTTN Ugd! (D.C.dled actuation methods)

a) Q=T §Tul G:C BT 3TRE dHaid g0l

IR T3 berd
.| o= TS

¢) fereR = | HeE g

o M [Fe

BRICEES] =~ ol deles ol

fyIRIAe Helel _— TR o

1.1.3 TUSITA® WIS S: SASAP HIsS US| RIS o RIS A iR

SR WY 3ffsd 3R,
FASIT® Wigs o HE@rd UIHH: gEgiiae 3isd o Mas sra drdle JoreH
TR ST

a) eI

b) TEd [wPINC] TS

) fermarafacid

d) TG FR

¢) T I CuSl

f) SiifaesH e

) Rt

h) RIS RN

i) TS fee Sriiu=m et

1. [R5 Hisd fovcht Yool aTed fovdl AR 1 bl UTABR HRdl & FiTTd T80T &R 30T
TR SRIGHAT TR UG TSdl. FayRo Hioffidt gHe SRAMCH Rt
3R, Sff YT 40° ¢ 3T 100° ¢ ATUHMER JeT e 7ed faaedt s,

T IUTNTURS 30T g ALl URR&GHT g0ard! 7.
Wﬁ%%ﬁﬁ%ﬁgﬁ? =centistokes
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SIS [RXPIRICT = HRIAHICH [GIBIRTCT x SARICT
2. RTd RPN ST -AUHH Jeaerar 3isd o JAYur fbdt sgad g griaa.
SR V.1 — 99 Jead a)t 3isd o YUl BR daad -Tgl.
HH V.1 — dIHH e AU TR daald.
3 fenaffaeidl-siifa uvariied e eR 98w a7s giUl 3axad. uroft RdH ag
3rsye] fAafor H= T,
4. ETATTHRI AaR-3HTSA IT AR T[0T SRIadl. 791 B 4 ITTST HioTel offdl.
5. T BT QUi -3HISd 5T YUHId U™ gad §898 dOR & 4.
6.3MPFIST UfAPR- 3iied IR IR TG §1S 1. g™ qlequdarel aieod

CIERGI

7. Rt TRAfET URT oy Bt S, RS I rad] ST gewid 3mgs aled.

8. TR IR - HIUATS! ITCH &R 7ol T3, .

9. TS fee Srifu=m tfafrd-sisa dia Iwrd RS aTeR ewl Hame gdt.

10.71=T UTge AT BTOR Uise- 3iisd Siooraa fabcl dMaH™ arTd § SRidd.

1136151 / UR UTSe (Pour Point / Freezing Point)- JU Y8 AUHMI RIEH
ATTAUITATS! SHTSe T UIdes g I,

12. AT STTeRT® - AT ATIOT TiaRUMTS T JRIE 3.

1.1.3.2 TESIAP TR ATIH SHTOT SIETET AT URUM: SRS Sar! SRIGHd
A fdhal IRREG AN d6dd.g dad I¢ Jatd TMSiaR URUME SHdld:
1. BASIAI GaTar d19qT dTe U URoMe:
(A) ATYHE dT&-SigT dIHH dled:
1. f@BIRIE (Viscosity) U€
2) 3@ UId Bld (SR TS =9a)).
b) U 3fisd — Tl ATad — JRRGH! gla.
o) TRTE T — U 10T Flcogar SR T GBIl SA1T01 B Biel.
d) AFTHTE FHH Bld-Ude fisd Jard isd fhed TUR H¥e Xahd ATal.
¢) Y- UTq HUDb dTedl.arHeS GBI Bid MOl UIdH TR Frald.
f) SHPTSIA qTed -TRHA Hied 3HipRoTmag SRd I UdshdT HRd. 3ilsd HIS
o) TR §13> UHd -oTRd IO o He HSb aIdrd fhal Ygpiad
BT AT Tl gid ST Ret Sriemdr &4t gid.
h) Rt Hrfemar wH g -5 fRwpiRidige — HH IR— 313eye B
S gl
(B) ATIHTH HHI §I0-  Sleg] YA HH! gld:
a) RIS q1e-3Misa IS BId. oS 3HisA g d dlgd UY SIRd Hg-1d HRal.
b) ReH I 0 FA gA-o1S s o5 TRy Sl toHed UfddR
o gl sfrgued (RifeieR) g ufdwre gard.
¢) BIQEIM §IS UPHA-UT S s Geh WY UHd lel. gaA gaga
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Industrial Hydraulics and Pneumatics (316363) TSfegd grgiaay 3fs <gHfeaRT (316363)

d) 9Rd faggd aR-oTS ofisd  faUaRITat oA Meril ANT. SR dTol
AT,
2. TSP SATgea” AT UIRUIMH:
1. URRATEE™ ATIHT dTed-SRd GEHS 3Hisd Sad oid, 3T dled.
e I ARG U §ld:
a) [ ue
b) g TR gl
c) sl
d) grCad! g ST "RIe
2.3015a @t SraRfadid-grsiive sisa UIe Igfud 8ld. SIRd qemaRsfisd UiS
Hed IRRGH! Hediar 3Hisd IRd dled.ardl YHIT 3rgdhdl ST el sidl.
3 TRIRIA ST HIFRAAT YiehT-STRd UIRTRSBHS §ad gagd R il
HicgeRH ges 1Y, leeg Ty 10T RAfeiSR YU TR1E giam.
4.3 ATFOT HiewaR d1vT-SRd GlETHes W, TR T geigar SR 9
AN BId.SR A1 T F4d aR Pevt fdbar Tesd.
5. TS =T UTLHTT IEd-SIRd aETes 3iisd 91 UreH gac IHdrd:
a) SR
b) fRwHIRICT
c) WW
1.4 3ifga fireed: siida fheed ergiio daTdia Yo, UTqA HUT, AT ST SaR STl
PIGUIRITS! AR SIIdd. A UU &leeg glecg 0T Rifeisd g drgdd.
1.f$3 it flreger)-fetht oifth fhegw WUl wald @ig™ Ul S fihee oig Ahdl. ©
AR™IH I (um) T AT STd.gTH ARSI T Ut IiTa! flhee=
JaERU1:25 um fheer — 25 ATHIUET HIS HUT Hledl.
10 pm fiheer — R IRIP fheedxH
3 um fheer — YU IR fhee=H
IO fiheeR¥H — g A, UUT UdT8 888 aidl
HH ftheeH — del Feol aled, U1 e dald Jgd
1.4.1 fheevwq wftga-reer HeRad ®BUN d Uard S A U e_dl. 9
e Hefaa:
a. UOR (Aegaren)-Hald R, W6 3701 YERI ORI IRt
b. Wed AR (ReHAAY wId)-Toigd SN G-6T aToRdT JUIR I d1aH= 301 3=
TEMTST g,
c. dRR FATY-IRID IR IR,T {3BT0R 31 theex=H 3Maxges 38 fad arRa
EIGH
d. Ridfes wraar (@ BraER, UifeRex)-SIRd ATt 6Re- SqudT &l
i SMYFD TISITAIS RRCHE qTuRd S,
e. Wee-oS Uifed, S fhecdHed TR Sfd. g9 A8 HUT UHSUIRITS! el

1.4.2 fiheedd UHR: TRSITU® Wheed TBIT: dF UHR SdTd:
1. S flheex
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2. Ty ftheer
3. Bd Wl fiheex (@34 flheer 3! Wurdra)
4. YORMA fheex (ORI &R, TURMT ®lcgare! ariRd o)

1. S fireee:sw fhecd o8 W=l WIfig™ sHad SdTd, ST &d 9181 AnTd.g!
AT T8 59 YARINITS! TR dhall A, S &1 aul offe Ridea WRId gEad
SISt febdT RISR eI GIaaId ST, BT HIffdhd SfSdhdld TUT adt fheex dhal
WS e &l Ihy fheexue TR ST S § aRie Tarfdt sreadrd o
THY flheexs e e D Ao heexdd IR SR Aed: Jegal,

W Filter element -
K %Ow f !

g X |
Oilin N tERe—oiin
Y ) s *_.

NG

O

:l-‘/

Clean oil

e Thick tayer of fiter

Fig.1.5
Depth filter
2. ThY fhees: IHY fheed JIYRUYU! UTdes JCHURIA S94d SITard. 371 ey 3Hd hics
HE TP T (A Uigcs) WRHAT BRI TR dhedl Sdld.siedl SId H16 JEHTT &
IudsY Bld. BT fheey UehT SIS <A1 (HUTAN) T ¥l SITdlaT UTded Meaded Bie fos
3IATd. A9 AT ST 90l (W08 Ui a) T [aHe SHShard. gty [heeare!

Surface filter

3.5d Tt fibeeR: AN, B ol e e ScCURE 3caeudd SuR qufl da
flheey &d A, A1 UHRMET fheey I8 S fheer UfHcurygd S-eiell S¥dl, STl
RIS SHHRIT TR HFA ASHaHL 3ad SId.ATd HYG AT ST 0T W
AT STITAT ST HTHRAM 3 3 SId $I HYUF o FaTg Fgorqul {heeded
IS, b,
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E |
Iniet —» I—“*P —Outlet ~
Ji - Filter element
-«
&
- | Bowl
\“H“\LA‘_,,_A—’
Fig.1.7
Full flow filter

4.9URMAE e @ IR fiheex): SI@T damEl Had $le! YN fheer Tiedenyd U
Bl 30T IS G URT AT, fheey 1 &xal Ye Srdl, degl Il a9-ur fheey
TUAN. 31 flheexT e 3cic M1 3r5¢ AN JMENd GIaTdid BB Hlal THTUNG ad
fheer BIfcams 3fed IId, SUdHE ANd RIS Hledl Jdld. S T I1-UN
glegdg Al I19-N fheey GRIadl 3MTg. 81 Glecs HIGAT YHIUNT dardl A d1-
U &l AT T 1S et fheexu e STUar WAt al.

1.4 freex, Tvgaex 3nfor |gfsrdex (TW 3R TeT) giredt T for Srdvomedt
gHfee RiReTaed fiheer, WWgaeR ST fadher 3 diF g Thd Sigd daR bhaedl
HIAfae gHed Th 3R TA GiHe BUIAId. g "gd! rdid M adad Sl
? gMFc Saavae Udd HICH dhcTHar auad oild. ®lal a7 ftheex 1T e
THHAT HE Th AT daa SId, ST DR [heex-vgeex B iwh 3R Td
T PIARS TeRE! Afed gMe 3. I HHERAT HAM diF UFT Shedd SR, o
JHew RIReHAe 3a=ad ST HRdN.

¢) TF 3R TH gi-ed &I &1 ues:
1. fheex
2. AR
3. iodhex
TP 3R T gfed! giyof:

%‘, -

LJU

Filter Regulator Lul:rr:n:amr

-r Outlet

Fig.1.8
FRL unit
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TP 3R TA gfie d H:
1) freeR (F): HURAYA 0T G HITHIA d Ja-ARIh I BRI YSHU, L],
0T, S{TCTaT 3R R[S SR, fTheex § § T4 HUT dIed He-] WS gdl adl.
2) TR (R): e RETwe) ga1 UxReH RR I8d A1), s Fquage
TRRGH!-STRd Bal.8T SRR urdedtar Saur anfr fufia #5301 § WgaeRa &M oM.
3) Wfdex (L): WAST YN (341 Wd, ke, s 3,) gi=ara oy gid. § °uur
3O FIR-3fe-fe3R FHHl HRUIRIST Gfowper dare IRie 49 gadd fgesdl amges
YT Tl R 3707 3 dled.

TP 3R TA Jfed VIM): Th 3R Td e SUIRAT 33cac R sHdd Sifd.
flheex SR U4 TSR SIS gehgaiarad Sl arge Wgaied e HRT Y5, =10
AU WA e S b RediR 9% TR Ted o bR
TG} SHadl Sdlfsibe} 81 U6 3R Td gMHceal Rad! sqdal Siidl, Bured
GeRATR. T, dl ST IUBRUNAT dddhe a1 JRad! AT SUBRUTAT R fidedT Sides
3T,

TF 3R T gfed Heta:H Ay dleR TSUIRI §al TR, G0Re! 30T SIawR 3rd.al
30T T SRSehTes HHY Bial. AT gaT araRuaTgdf ot fheer 0T IxRFERT HRor
IO STARABATIR TGfIHR BV HATD 3.

TP 3R T gfredr Riaia:

—O-THO—

F R L

Fig.1.9
FRL Unit

Exercise:

TLO 1.1 Prepare the general layout of hydraulic and pneumatic systems in given
situation

1. List any four basic components of a hydraulic system.

2. List the main components used in a pneumatic system.

3. Define actuator in hydraulic and pneumatic systems.

4. Explain the function of each block in a general hydraulic system layout.

5. Sate the fucntion of 1. Reservoir, 2. Filter in oil Hydraulics

6. Comapre oil hydraulic system with pneumatic system.
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TLO 1.2 Interpret the symbols of given hydraulic and pneumatic components.
1. Draw the ISO symbol for:
(a) Hydraulic pump, (b) Double-acting cylinder
2. List any four common [SO symbols used in hydraulic systems.
3. Explain the meaning of the arrow used in the symbol of a hydraulic pump.
4. Differentiate between the symbol of a check valve and a pressure relief valve.
5. Why are standard ISO symbols used in hydraulic and pneumatic circuits?

TLO 1.3 Choose suitable hydraulic fluid as per given requirement based on its
properties

1. Define viscosity of hydraulic fluid.

2. List any four important properties of hydraulic fluid.

3. Explain the effect of temperature on viscosity of hydraulic fluid.

4. Why is viscosity index (VI) important for selecting hydraulic fluid?

5. Suggest a suitable hydraulic fluid for a system working in cold environment. Give
reason based on its properties.

TLO 1.4 Explain construction and working of filter with sketch.

1. Explain the construction and working of a depth filter with a neat sketch.

2. With a labeled sketch, describe the construction and working of a surface filter.

3. Draw a neat sketch of a full-flow filter and explain how it cleans hydraulic oil.

4. Explain the working of a bypass (proportional) filter with the help of a diagram.

5. Explain the difference in construction between depth filter and surface filter with
sketches.
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gfie 2

(Pumps and Compressors and Actuators)

fawg fAru=it (Course outcomes):
CO2 - fadiean 3ifsd HumdiTd! ud, SRR Sfor ﬁa%qqa s (Select pump, compressor

and actuator for given fluid operated system.)

ged fISIt (Unit outcomes):
TLO 2.1: UU 3101 i Feffesur RENICG i, (Explain pumps and its classification.)

TLO 2.2: fede gehian SuR fafdy geR=ar gufd ga= &Rl (Compare various types
of pumps on the basis of given factors.)

TLO 2.3: f[Gdiean STaaiar 9 4g asur (Select pump for the given application.)
TLO 2.4: HUIR A0 i Fffemzor Hor. (Explain compressor and its classification.)
TLO 2.5: AP HUR, ToFagued i1 Hgia Fleag Aid! HgaRH Hifgarg g,
(Write constructional details of pneumatic compressors, actuators and control valves with
neat sketch.)

TLO 2.6: UFucyd fafdy UHR ddiafed diligd HRUL (Classify various types of

actuators with justification.)

TLO 2.7: BESIeID ﬁﬂ@ﬁ?ﬁ PR [AlGU. (Write constructional details of

hydraulic actuators with neat sketch.)

TLO 2.8: fadiedn srfanT™me! amg Uaguer daifgd Hasul. (Select actuator for the

given application with justification)

2.1 BHASITO® U (Hydraulic Pumps): § T di® UGN T8 S ARG SHord gTaSIe® SHoHe
TR HRd 301 YIRS 3HIgdd WU Uddd. & Sdd Hewid g $I Al grRISdad
TU HaR: YU NRerds grieiad Wee ¥dd Udigl 6dul, Siuide Uddb gedhldl
SiiSeran vaTg SR I,

2.1.2 TSRO FRHSIAD YU GIF GBI YSHRHD AU FHbRUT bl Sl

1. difsiees fewergsic tu
2. AM-ulifes fEwetase uu
giferfeeg feweade Uy 4e & U TTeid faumTe Srdrd:
1) et Uy
2) IRmisfET gu

1. Uifsife s fewiadie - Tt uuiw auffeor
1. fleR du

a) Tde-d MIsR g
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b) $c¥d fsR Uy
c) foRIex 4y
2. ®1UY
a) AARS & U
b) da=e &4 U4
3.%p Ug
4. A9 Uq

2. Ui fexergwe — IRbET duia arffeur
1. GfeRrgd e U (Axial Piston Pump)
a) TR Uq
b) de-3ffdaq Uy
2. I Sud e Uy (Radial Piston Pump)
a) WIRT 1
b) e Rfdisr U

1) TReAd 18R U

Suction port —\

Fig 2.1
External Gear Pump

A) PR
TRe-d IR GuH e Qe g rdld:

a) T THURY S1el 18R - T SR f1eR i1 gavT fgg MR srRya

b) TU R / HRiT, e g feR sHaad .

¢) Saie UIE — 1 fE@1oft aifge yurd WA &l

d) 3MT3cic UIE — ST fSH TN aegad 3iigd dTex Usdl.

B) afHT (Working): I = B/ HIeRgR SR feR e @mrar ofifor e
JoUiges g feR Sae f32R fihxa). MR w1 3ol Yoot uisa, @ f3smh gagn
TR B SccHYT 3iisd UuId 3fd Jad S, HSdhad isd FIRe del URYEaR
31 MR 9 HRM 3rdg SIGT Ye WRebd Agd. H3cdcoides [ISR Gl Joodra
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3Ed I <M SRR Geharel Wi, & Ufhar Jod TRIg! 8id e84, Surge Ty, fRR 31
A Teqgad UaTg fHesdl.

()] tﬁ]"q% (Advantages):

a) WU HCHRT 3115, I TIR BRI TOT GIHTA HRU gol .

b) 3 URRFHU FRUATE T Mg, A AL o 3= GIETS] aIaR ol Udl,

¢) Tdd 31 Y vaTe fAadl, e Rierd 1 RT3,

d) HIUTE AT ABITAT 35, ATHS HHI SAFIdg! UU SHddl .

¢) SIS fohdl U9 3iigdl graresdl Udll, TS ddl TN gfoidh ey URESAT Sai™Id! 81 4 Iy

3T

D) e (Disadvantages)

1. ¢ HISSHId! A gl Ug G- e Yes fdhal Ulieh a3 ared.
2. B WieR fsR AT 3Marsl dredl.

3. TRAYNIE 3l ded e Yure ithRr=R ot g1,

2) §eAd fIer g (Internal Gear Pump)
A) PERM:
1. 1d &iF 18R SdTa:
a) URIe-d ISR - HieRl Seaar gafet fsr.
b) Fexd MR (1 fI8R) - fgeg MR St @ra fa= b,
2. Gigl FMISRAY Th thic-Its TWIR SHadl oidl, Sl 3ce TN $3cale ae dadl.
3. e 3T 33caie Uiy Uur U8 WiedR S&dNd.
4. U4 gTSHRAT {ISR 0T chdic TIRET STaRul 70T JUIE <.

Oil out

External gear

" (driving gear)

Internal gear
" (ring gear)
7

Spacer or
cresent

(stationary part)

Oil in—-

Fig 2.2
Internal Gear Pump

B) afT (Working): Taie-d MR fihra) 3o e MeRar fhrad gade uidar fMera
IR 3FAY BIdMT FHgH TR Bid 30T TS Gurd 3fied Sid.iisa [erd onfor sl
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grmdid ST U g <U Fad offsd aRdd am fhRd sfdede Uddhs S,
33caesidss MR AT 3iisd URRISS BId AT dTeR edhad Siid.gl Gd Y ST
C) BIaq :

1. Idd Y 310 FRR varg fHesd!, e Uud &1 YR arad.

2. SIE/A9 3Higd WeS graadl Udl, A dd fdhdl wgfoded IRS & [l
ST GarT! ARy 3.

3. HHI AT HTH B, TS IAERUIER 1Y gid ATel,

4. A9 Sl SR SrddIo [CHUIRT 3T, ST ST HH! ANTd SATIOT T 3Igs
SR 31

p)die:
1. UEReAd MR du= gamia ardt aieoft 3 Sirciad Sid.
2. gU 3 qEeR ShRI Ais! Sl gl
3. o MR guten fbdd S,

3) fSRIeT uu (Gerotor Pump)

Outlet part Centre of rotation of
inner gerotor

Inlet port

Centre of rotation of
outer gerotor

Inner gerotor (driver)

Outer gerotor (idler)

Fig 2.3
Gerotor Pump

A) HCHI: Gerotor U Generated Rotor 37RIT T3l 31T BT Uy aH ﬁ?ﬁqw IR
Bl 3MTdld fORIER (Inner Gerotor) 81 SIER UeR YA dl Hiedl SIgadl 3¥dl, @R
e fORIER (Outer Gerotor / Ring Rotor) &I ﬁf’y@‘l AR A dl SfTaia ezl
quladrell Sl 0T Y P FeRTdd ald 3dld. § alel UcH UgrA
SUgTTat ST Uid 3. e dredia Rare 3fd fharr ferudia davf TR g

STIOT AT AT Hiserd! gIadaTd usd.
B) af$T: IR R fhE AR IREd 33X oRIeE! IHGIawmar fhal.
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RAexd IR YR Uicoas TSHHSHIUREA g2 SIdHT & YT GagH TR Bidh 3Hisd
UOTd Ead 9. Ge fhamm Jex MeRrAdia sftr shdensdia SFia sifsa <u gid SAfor
Tedd RerHiadt fhrd eMSededs Ad W, 33cdesids Ugredrer e MR gl
THHSI AY graTd ST oS JaRal SR FHHI 51d 313 AT SR Shad Oild. 3
vl =k ad Ao T8 ST A Y, FRRR 9 Ie-W! 3iisd vl fiesdl.

C) BIe:
1. UU Y SO AT Ul HRd DHTH Bl
2. W18 fhal u9@ rdciet 3iigc Yol drgddl Adrd.
3. ST ! °dl IO Tgs IR Idl.
4. Sdp1es Hrde .

p)die:
1. BR 3= URRAUR & Yhd el
2. Y, U HUI [Hdl HUMS  3i13d IR Id RN
3. TR du=a gand i oRa @fde s,

4. R YT (Vane Pump):HTH FRUIME a0, JeR hRAMT &0 ol Heiaed [@auaed) B
FRAM, T Hed HHR Fad dead Jgdld—ae A8 N B Bie. Ak 8T SHICH
TSR fhRd S R e WG HIST Hef TUR BT, AT T HFTT FHHT
YT ERebdld, TS TUR FATciell H& T8 gid oidl. AT HETAT it HHa-rged
33T URRATEd! U SRR o I S S GIeHYT SRR ehad wid.g Tl Th
@1 [TUUUHR; 1. 9a<s @1UU, 2. TS &1 U7

1. ¥ @ UY (Balanced Vane Pump):

Rotation

Outlet

Drive shaft
Fig 2.4
Balanced Vane Pump
[Image reference: from book Page no 106: Oil hydraulics system by S.R. Majumdar]
A) HREHRM: AR MR RR 3R 7 RI=a 31 Jad fixal, WS @9 o Aekavid
WieHw SHacd 3MTed, ThRamT SHTd-STex IRaard Sl IaTdl B HI0 HRdld. HH
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&1 siSipdt (UfPwa) e duae aF da-M 3Nfr gF feferest &= fmfor gar,
S aTg S Tferd Hrard. Uiy SR UhR Alsdd Sdd @ Ja-H 31 fewmst
A fIvg SINET BidM, TS UU ¥dd, Y SN Ue-! ofisd Uate ddl, a9d
YUl Searan 4T B! Hal. T [W-HS R YU I SalaRe] Braed gl AT
ddepTes faymTe SITORRM JHTEd gid.

B) afdT: eR AT - fBiT= Yeram d1eR IR, SaTges Fa-H HRTd IIeR ST
& WYl ST ared ST FRIH TIR 8% 3fisd 31d VA S1d. Mvadl 3iigd
R AedH WUl SHRmda JRud sSdhact od o ¥guf Uu
BIHRATHIGA! dled daclt d. fSwarel Wrma & S Sl gid Sifgd ararard!
JI3cdcds GhAdl Sdl. T Fad A=A Ulhdges 1Y S d, RR 101 ueq-161
3{isd vare Al IRdl, S 3 Qe A0 HRIed Jgd I Reaqe
RS fdval FeiRIar faye-ia siisd QRaa1 YMAiAd gidl.

TelT “Hferd T UrdIe?
1. GRM g fSwarrar IRReH 909G ajar S Hal.
2. ST SRS aTed, UNUT HHT gId AT SHTaTS B gidl.

PG :
1. U9 ATdHT Sard UdTg S WY gidl.
2. UUTH SR & SREA Soll IR oTd ATal.
3. fd WY U 3™ SR 3.
4. TegH SIETeAT YUMRaTd! § UY Iugad o3d.
e

1. S HUYE 3Hisd AR U0 TR 813, b,
2. TR dufen gana ardt a1 Sifde Jaridrd! 3s.
3. IPT HrHdl HEauara! QUi W qare STaRgeddl 3.

23RS T UU:
Sliding Vanas
Inlat
Bart = . Dutlet

7 Port

S haft Rotor

Fig 2.5
Unbalanced Vane Pump
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A) PR I G0 THT ARR 3D T dudad did. Jex Hh-Hex Rydid
Saodr Sl 31T Al Ul UeifPdhel pRITHE fhrdl. a1 3ifh-Hex fRydiges JAex 3fvn
SR 3R Tad Jead Jgd, SHes Fa-H 30T ST fohar Jau giara. duqe
TH gdic U (JaRH) 31T U $f3ede Ui (fsfaree)) srdl, SaTgR SHigd Ty Sde
ST SIOT GIETRaTeR SR e Siidl, GROmHT fRR garg FHafor gidr.

B) afdT: e fhaMI, &0 IR BRI GHIEH dTex IRabdld ST HiRiTar W=t
HATA. ST SISl e 30T HREH SIRA 3R 31, AT Y GHgH aaR gid SHToT
HUT idl. AR HH e FIegAgDS SaTall GaTd WK gidl 0T af fSfareest aicaed
SRR Gebarell ST, TRUTH §u S 3M1f0r Gefd vare o s,

TR (SHGIIT) WU BT osEd od?

1. SRUT UUTAT 31Td UIR ThT Soavd 318 TS,
2. Tdd UhTd SI9[dl 3 URRAT e Jexdl 9IS dls aF] gidl.
3. UNes AR SR UyUT gidl 3107 UUTe 3RS HH! B,
4. 97 AN UU oA S HraeH 3.
C) IS :
1. Tl 32T ST el Sffor i ofrg.
2. @ HifgTm g STNTTST 81 Uy iy SR,
3. JHigerdl JaTg WY A 3rds fhesal.
D) dic:
1. GoaT SfRTTeR SR 9y or SIfoT qror FHEfor gid.
2. Wqferd o YUl Ja-d ard SIS St 3.
3. U 3 GEIR § U0 B B Yahd gL,
4. S 33 IR a= 3101 UT=aT HRATAT JHAM 8hS> L.
5.%p UJ (Screw Pump):

Driving gear

Timing gears

Discharge

Drive shaft

Suction

Fig 2.6
Screw Pump
[Image reference: from book Page no 102: Oil hydraulics system by S.R. Majumdar]

1. %P Uy g1 Ulliiees fesaae a1 darar SH1H .
2. ol d Spo fRarT, i 99 I Uy BRI ai=ar gL 3iigd SH g,
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3. gda fRuame ool di sfsadl 3Higd ¥ Sffaae=n f[q]H ge edhadrd.
4. g 3HiSd FAACURI SMIcAcYdd JUd WY AT AH-URET reiimed yarfed gra.

A) FLRM: T U0 7 e Riffsea sRimme ue, a9 fhar i s dada
fohRUT=T BTaaTeige 3iTsd ¢4 8! @ Ye e offdl. fSfies! Ticar s aex usd,
SATHes YU Hefd, ¥ 30T U161 UaTg FHaior .

B) afdT: &p Uumed Tp fOh_Iael ArTedTeRr, Tpedl dguHe] 3Hisd JSahd 3T df 868 U
TIOT 3T Hold, JY 30T UH-Th! T S16R Ghadl oildl, Saies Yudl 3o SRl
3TIOr FRAR TR U gl

C) BTUS:

1. TGO SHTORRH = WY 101 d - 3.
2. f&HY (s fdvar o1t SiIaie) 3iige Ugw graresd Il
3. Uc-ThT 311 RR fewarst fiesdl, Sares sifgerdn UaTg Sres e,
4. Uy rdepres femal snfor fayramdag o dra.
D)?ﬁ%:
1. FeR dutean gaqd fdhad germe SR 31,
2. ﬁ%aﬁmmmaﬁuﬁmﬁ;wqgww%
3. 3fAd SIRd GIETaR UUTE BRI (Th R HH gid.
6. ﬁRT-lti'q(Piston Pump):

Oil out
Connecting rod Crank
Bt Cylinder q
_7 / Piston rod
4 =] /
fe— L —» C
Stroke |
length
Qil in
Fig 2.7

Piston Pump

fives dut® < (Principle of Piston Pump) - : iR dumed fuke=ar WM T (Je-
AR GIOT=T) BIAETCaR HM Bid. Siegl fiRes Af Wbl (@dhds wKid), dal Rifdeas
TR TR Bid AU 3iigd YaRH dledgR Rifciexusd siedd o, fURed e Wb
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(BRIS W) 3Hisd IHad grar SNfr et areagR dex edhadl L. A1 Jdaa Ye-
A) FRRM: e dume Rfcfer, fOed, fiked S MU e (FaRM) 9 3fM3cde
(SR ared § G Ued 3. fe Riftiewned Tdd aid-smeR Ridib e grerra
TSl S0 I YRR HRUAN H&H 3.
B) afdhT: fie A1 WRbarT Rifclexmed Ta=M TR 8id 10T 3{13d -cic aleadyd 31
il ST, fie Ye IR 3Hisd IaraTa slor ahadl Sl ST 33cele dleaded
qTeR Fudl. a1 9ad Ye-arl gium=l Kidhdes JHigddl 3o g Uarg fHesdl. g1 ufdhar Iaa
A1 M8, S UY Fald I GlaT Higd faaRa .
C) BHe:

1. 3= I=d URRAYR ¥ e,

2. BAI-SYC) BRI R adt .

3. g%y (T18) 3iisd Ygolyul UY & b,

4. rdem o fasyrg uftfT.
D)?‘ﬁ%:

1. MIeR fhar = Yuiten =T 31 fFay (@ aiaR) .

2. fdhaa oma 3R,

3. WA= gaH SR S,

4. UM URIRM UdTg 3l

7) AfRTIS YT (Axial Piston Pump):

Swash plate Cylinder blockov! Oplgﬂr?t I;;iitt
Electric Angle of : -
motor \ plate 6 A

]

nlis e
Couplin ; -
P9 shoe \Valve
plate Piston plate

Fig 2.8
Swash plate type axial Piston Pump

A) HEERM: I juHe Rfder <ie s/l Ame 3He [Ueg SR MU &
THIR WFdd dd. {Oe-gel g A Hrogrdt Wa wie fdar de iR
S 3Hie UYUTAT $Td Y=l R 301 S16R USd. HYul U0 Holgd UU BT RHE
TR 3 d, S 3 URRUES g e Whd

B) afdhT: T AR fiRe— Rifdisr i@ He e-Ar RIATIe ) Wahdm. fe—g ant
WHAH IR TR Bl 3T A Sce Uienyd Rifdexas yax axd. e ge
IRGAFT 313 G SeR GHA Sl T HTITAUC UICGR Fex AISal S, T AT
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3.
C)PTae:
1. 3Id I YRR TR H¥e Yahdl.
2. B SR T HRIVGRH U WY,
3. RRNUTd fevaadc TeRId Ul Jedl Fufd sar Idl.
4. JTHRM Hivae qul Yfederme 4o,
D) die:
1. TeR fdhar &4 duiven AgnT.
2. W3 3H13d ARG, ARIR fUe=T T0T SR U fordTs ared.
3. AT AT HeA= SR 1o,

8) I&ua fiRes1 U (Radial Piston Pump):

Rotating
cylinder

s (XX XXIRXCK) -

Oil in — :"):Q:.fo:. b High pressure
XXX i
“.:.o’o.o.o.' . oil out
so‘épfo?'~

&
A
\~

Hollow pistons
with spring for
return

~ Suction Delivery
side side

Fig 2.9
Radial Piston Pump
A) FRRMA:IIHY {iifghd R o me oFd ey (e$ga vam e
AT, 94 e Rikifegdd skad geaqrh e $v fbar ite ueHiad
IR dadd R, GuH AeR 3l SN Hexdl Sieddl 3&dl, for oy AT
ST, o FaRH ST FSfeig:aTdl Sa=ass SRydra.
B) afIRIex A 3dH, YA fiRed Aex oy 1 Remehia tifeRidge sid-amR
U4 U HTH HATd, SHes I GIaTdl, S TN ool Tell il
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C) BTUe:
1. 3d 3= URR AT o el
2. FlegHleH BRIGHAT SR 3.
3. Wy &t onfor wet smar,
D)dlc:
1. PiRabes TS fHHd TR 318,
2. HeT Wd .
3. a5 3ISd HAAH 3Tg; 3Higd giud ATed UY Hda-=id gidl.

Uit d-T(Comparison of pumps):
1. 3R Uy 31for a4 U

gfRATor fleR Uy @I 7Y
HRCAR g [IeR e TS 9=
Tt dfRrse qaifeT WY SHTIOT lcdT UaTg
URR &Hdl SR ey
BRI e SR 30T TS
2. ﬁfWWGI'IﬁTWW
gREToT fleR Uy &5 Uy
HICRMA gt qU WY, UeH-Thl
T dferse o o T fegwp el U 3 [ IR
URR &wdl ey d 3o 3o
DHRIGHAT BRI ffa=E 3=
Rty
3.3 3R onfor Uy vaed fIeR uu:
gRHToT ged MR Uy THIeqd M3R Uy
PR 2 + URIC-d (MSRTG hic | aM Taied [I8R
T S Sffa=r WY e
URREHT g I
DHRIGHAT 3 aeqH
JYINT e e, 1 0w A gRIS e
2.2. FHIH:
2.2.1. PR qifart (Classification of Compressors)
1. e ErpyHm

1. TTa-sffad HHRR: fUeT=a1 UaT deeR Had URRHAT g,
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2. S9d- 3G FERR:
3. RIa-RS HBRR: TH Rifdemed gar sifan gedd #5N g
a) T-XO HRRR: gF Rifdiexd? a1 HIY BId, SR S[R3,
b) HeTl-eo HHIR: i fohdl ffId o, 31 3= a3,
3. Ryfeiex= e/ R g (Position/Arrangement of Cylinders — Reciprocating Type)
a) dfchd HHRR
b) BIRF<d HHIR
c) V-TT3Y HHRR
d) W-S3U HERR
e) TSH HUW
4. UI3H Gogr JHTo
1. 3afdes Aer-fgw FRRR
2. IC RF-f$ HBRR
3. {39 EoA-feg sR
4. TIRA-TEET FARR
5. Hoh{-ISrd THIOr
A. T T5U HHR
a) TRITa-sifacT T e FRRR
b) IEA-3HfFT THMBHET FHRR
¢) RiTA-¥ol fdhal Aec]- TS [MIB T HIRR
B. A} TRY HHRR
a) ey 1 HHW
b) e Tp HBRR
¢) e AT HBRR

A) THUIHTET FHRR:

A)FEERM: [BIeT HRRRTe Rifder, e, FAfact e 3fiT ha=te SRIdm.
fHfeiey geaR Saiec (@aRF) 31Ul 3M3cee (fSfoiey)) dica sgddd erdrd. e
Rfciexasel WEUIe T g sl ST sra=tea fhruames ke gt grerdrd gid.
AU TG BT RINTHE 3¥d SO WY SRR HIeHT d fAh I HaRIT 3.
B) HTH HRUATI d<d (Working Principle): TTioh T HERAY fUke Wi T glamT
FURE 7aT RAlGR chued ghadl old. g Uishdl ¥ad g gd, Sages fuwed
B e Bid Mgl Sf0r gaT HAAauul gRaet .
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1. Rivre- Sffad T W& FHwR:

Suction———\ i
— Delivery
valve open | =| B | valve
closed
Al ir\-—g_: /
ir N L ~—— _
Fins—\ ‘1: S
©TLAIL T
Piston ———\=:= IS '
N, © © Piston at
Piston ] bottom -
rod dead centre
Crank
case
Crank

Fig 2.10
Single acting reciprocating air compressor.

A)FEER: RiTd-3ffacT Wb suRael e, e, e e, dAfacT s
3T SR SrdTd. fRet Y T BT had UehT STS[el 8aT SIaRaTel ad, R GeRl
galfded Hiex dreael Sdr M1 e Fad Y[ib e g, Surge gd1 eerarel IR
LA NIASIGH
B) HTH HRUA d<a:
Jgsd! 9 gaT Rifdiexaed sfigell Id. FaRk fiRes R Srar SfUr Sredhaian gal qrarart
Id. TRRATGTR fSfaeyt ared ISl 9 ga1 Rl Chdbs chadl oid. g1 IsHd

2. STA- ST LM BT FHIER
PREARM: SIA-3MaeTT WG T FRRRAD Rifdiead fied 3/ &dl, WA alvel deja”
(A=) dTed SHTf0r 3m3ccie (i) aTed sadaa S, Sf gaT YA HRU 3107 §Tex STl
841 9dd iR Chdbs gohad Sl
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Airin Air out
I . :
Suction valves { Zl Delivery valves
N
A :
575\"{{{/ ¥ 8 Piston
N
—
—'§ —— Fins
——§ 1
e
N
N
N
3 Delivery valve
=
N
Piston rod N c D
connecting rod
and crank Y, 7
Crank
case
Fig 2.11

Double acting reciprocating air compressor.

B) PTH HRUAT dxd : SIA-3aeT XUVIB T HHRRA, fURe THT JTo[a graar o
SISaR §al B dell offd 3101 =T JTSaR AR Bid. Yool Tlhax T drefd! gal
AN BiHA fefies! Bld, TR IRd Klhar Idc dTo HBIN Bld. 3= UHR Gl Libdd
Iad gadt A 81d, S 3m3eye ared). ey UIRWRGTS TUISTT JuSdTd 3Mfor
§q gidId, SarHe Uit ufshar YRS A

3. %?W(Vane Compressor):

A) FEER: T BIERAL, AR TRicd st Fsae WicHde quadan 3],
fSforegst (3M3edie) UicyH 3Rdmd, o gaaT Wal 3Tl §1gR SiudTd ARIGRM HRdld. e
B) afTT: R HIERRA A} TRIRH Rfisered gad fhdl. Jeadiar 37 STwgTa
BRI THIEH TTeY IREGAN, S e T HRITHE e deRk dIR gidrd. dav
TIR BT 84T YaRM (3de) UICHYT 3Md YdR HRd. R Fad hed e dad
T HHT Bl 3NN ST 3MTeiell §AT B Bid. HBRS gaT fSfT@RT (3M3ccic) UieHyH
e IS all Sild, TS 1 HIRIR dd gal fadid Hl.
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Rotor Drum
Casing

Vanes

Fig 2.12
Vane air compressor.
C) BTUe:
1. I SIfr Hidae T SIS SR I Bid.
2. 3{igd/gal UdTg WY 01 gad fAresd.
3. I TR U a1 Q.
4. JEUIBIET HIITRUE JTORRA A 3.
D) die:
1. DRRETIET HH d TEH a3 9.
2. RS 39S oI U USdl 30T 391 A HHl 813 el
3. 3Ad I GIEIAR DHIH HIUAMTS! I Ta].
E)SUdNT:
TR ¢ HTI0T gHTe s R e,
. MThoRRA 30T TR g R,
AR NI UfharaTd! ad gar gRas.

Bow o =

4. Wm(Screw Compressor):
A) FERM: T HIORAY G SeIARN gioied AcH Aogd HRITAT 3HTd SHaad
fRR 31 ¥ig B, HRITHE gaT YA HRUARST JaE U M1 HHRS gaT AR
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Suction

Driven helical
rotor (female)

Driver helical
rotor(male)

Discharge

Fig 2.13
Screw air compressor.

B) af$T: T FIERRAY GH glAdHd AcyH UH! HRITHE THad SRIAM. § ey e
AT BTG Fiedl YT SR gaT 3ed S, Jed Je fhRd JIgdId aul a1 SSdhara
81 Y& Whd 3101 fa=amardl Iudsy SR &t gid i, AT gal 538 aladl Sild.
T g HRRS gaT fSferest ticudd tighad il S1er Trael! offd.
O)PTIe:

1. cd 30T ge-3h1 Tell fHrea.

2. HIGY GHIUNER gl gTdle Qebd.

3. BIride, f[AYrTE SHTor i SRR

4. ST HHRRUET HH T,
D)?ﬁ%:
1. LAGHO URRAATGT (ATHRId: HeH) 3.
2. VHIBIT HHERUEN fdhHd SR 3H¥dl.
3. FAeR-T grear Hrderdr St Bld.
E)SUaNT:

1. 3N gaT qRaeT R,

2. gHICH g 31oT AR

3. MThoR=A SfUT TR S Rdie.

4. TR SO 31 UfhaT ST,

2.3 fRdear STAard! vu/auRR fAas (Selection of Pump/Compressor)
iy fasarT faarR #vvar gee:

SdTd UR: WS, U4 Isd, Tedald [dhdl &R .

TTAS el ¥e: Ul e des Tl i 3a=asd 3le.

3E/8S AT dl: RieH YRR UR HRUIMNT! TIIH Sholl.

Ren arg: ayur, fad, i dsmse.

Tl 30T UlaR IuAsdl: Hicr/SoHdb g,

UY UHRTE! R Uifsiic e fSeaHie fdhdT AH-uifeiie .

. Ty 3for T: FidRiT At o118 @1, Soic.

FUR fAgsaHT faTR Hrvar vea

1. 719 UHR: gal, 3¢ 714, fhar sienfie 74,

NSk

Mabharashtra State Board of Technical Education 36



Industrial Hydraulics and Pneumatics (316363) TSfegd grgiaay 3fs <gHfeaRT (316363)

YRR STERIH AT, HH, Herd fdhar 3=,

Tl TIRIH T Ufd e des favell 119 STaAd 3Tg.
SRR UHR: Tdd fhar gexffice.

UTEH Yok SUasdT: Salfaes Hiex, 2o, eafe.
TeA=g 31O Wf: ST WY 3N1fdr socHed ar.

2.4 E'I'qg'ﬁ%ﬁﬁ | ?Iﬁﬁ?ﬁ t}ﬂm (Hydraulic & Pneumatic Actuators)
RSN (Definition): TFgUeR T Th I 3ME o W3S Uoid  HobHopd HIRFHE
FUART B, o R /A ed gaauarard! fdhar Fafid sxuvarrdl arud S,
Can] (Functions):
1. R fdrar e ARE Fafor e,
2. WIS BT HRHRT 3iURe Bl
3. SiNfe Raasd qifgRM, Tdt ST 9o fafd avol.

2.4.1 gragITA® 0T IHfe® Taegueda UHR (Types of Actuators)

1. Ria-tfed Teeguex

a) W3S o Ul faxIel HTH Hd.

b) WRd JugRITS! BT fdhaT dIe amRa oifdl.

¢) SYINT: §oh ArSHa!, FefeiT, e Jfe.
2. Sqq-UfFT Taeguer

a) TRISS Glo! [GRHE HTH Hd.

b) fUe qive! I fafAd greama s,

¢) SUANT: AR ¢ed, SHICIHRM, 319 diedd] Jad Yug JRH.
3. cferemifte Riftisy

a) WUiGd ST e Tibard! fE=msT ba.

b) THUT 31 WorgHed ¥iep fawaiad gl

¢) SUANT: TH A, HgaR ARIRT ol did gIaraTd SHTaRa .
4. el Tagued

a) SUANT: JeH TR, T IuH, Ugic AR Re.

2.5 faf o Teegue:

2.5.1 Rivra- 3ifaen forfrar Teegued

e RiTa-SifddT YW Yazguer g1 33 3118 ol srsiiae 3Higd fdhdl HHIRke gd1 aTue-
Had UhT (4RI TR gIadTd AT $Rdl. fiked ¢ ehavarid! Ugedl a1 aToRdl il
3TFOT TR SIUTRT gTeraTel fBi fdhar die=ar Hadi= Smae gid.

No vk W
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Cylinder body

/__

PN 74 P v B e i B I IR P | ————p POWer

trok
WHUWL
L AN

| Compression

Pressurised oil i'n Spring
and low pressure oil out

Fig 2.14
Single acting cylinder.

A) FeRM: Rid-sffadn forter Uaeguedns) g&1 gca WU Rifefey ok, fiveT,
e Mg, T8 o, TRR Uie, e 8 onftr e, Riftiey k@ & aoied =@ 3,
e fUked il ke Sigc= qeMes Je Wabdl U W I $H3cye HIRH
TAR . fUe XS U=l Siisaen 3Ry, 81 gTerard sledid dauids Ulsrdadl. U8 &
fifeiexd die g FHRad ST fiRed Vs ¥y AR FRaM. U=R UidgR 3iisd
@SIid YoRId) fUed R 3Hurara. e Sfor §RAS fere eresdrd Sfir grerend Jqy
TR
B) afd: RiTTa-sifacy forfter Torauerued wigedr URRRITA UicgR Rifdiexue ang wa
STl &7 GIaTges fUReT g TRl 10T WRes XS glerdTd (4107 gid. i URRGIG eTa)
fiReT WRd i, GHRS USRI g BAT=AT HadH il ggiiad UoRd die fdhar
Ufadt=r Ted Bid. Irges fiRe had e AR wfthd gTedrd $Rd, aR WRd SIURT Eidh
33y gof gra.
C)BIue:

1. G ], G SR S0 TR

2. SId-3aT YR Ja-d HHI Wi,
3. HH! HeT=y; HH Uicy ST AR Y.
1

4. Pide 30 gelh, faRva: gHeH UHRIG.
5. e o1 gRTgiem Riva-famm sifoRerardt siesf
D)?ﬁ%:
. Whad U fe=Id §a fAaior g,
2. Red e HaeiR sraar (B / Asar srader).
3. R HHNIS! AN ATg.
4. G qater 3.
5. el feems~gued f&AT U SIS Wehd: Sea IR,
E) SUANT: RiTa-sifadT Terguesian arR AHRId: WTad (e ol dal i
1. I AR
2. Aiceandid Solfae U=
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. DR Sifgve =g
. 3ffefess SIsR 3T

N~ W

2.5.2. Sqq-3ifaeT faf R ﬁa'r:{{qa Double Acting (Single Piston Rod End) Linear
Actuator (Hydraulic/Pneumatic Cylinder)

r~ Cylinder tube

/ ~ Seals /
< W,
Front end 4 é-ﬂ ﬂ; H

; X Piston rod
cover y r-f/,ff/ AT T TTIITL zJ/

End cowver

niet] Cushion Piston Outlat
Fig 2.15
Double acting Single piston rod cylinder.
Sqd-3ifaeT Y Taque

1. HFRERM: SIA-3AfFT foFeR Tezuerudl U Rifa i1 Rifcisy srad), samed
WA deuaed fUNTdl, R fiRed 7S TaT TP deR I 3Nfl 3Seye HIHNITST aToRal
e afor seifirst fiRe Mear WY ARTeRA HRad 0T gamr kel eredrd. $U-Us uie
2. af$i: Sea-sfadT forteR Uoaguerde) BiRds WIHdS! IRRAYAA W3S $HU-US
Tieqe] aR HRdl, sares Uk Yo TRl 31T fiRe 1S dex Usdl. &1 giadnd fafay
RME-US UICH Y=l &xdl, ST fUReT A1t Wbl 31for fived Iie guius i ). a1
UgdH gl femimed RR 3nfdr yurdt e Y gremra Awd, st 3= srfemman snfr
feror gfEd exa.
3. BTUe:
1. ql fexine s fafur gd, wur ge ofifor Al grerard e Sl
2. WY SHTIOT 3geh WA dHeid dal Al
3. 3 W3S URRYS HRI AlS gTaresdl A,
4. FAd 30 TRIGEH URREIS! A7 31T
4.de:
1. Ria-sffads ffeiex=ar gand SRd Wit 8.
2. GGl KIRINIS! GIF dheld Gieag SHTIOT SR UTSfUT SMTaRaeh 3.
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3. NS SIS 90 HH 3d), HRUN T STofET ETHS TEH 3.

4. G JSREY I T UaITe ! A ST STa=adhdl SR,
5. SUGNT: STA- 31T YT Vauey @iaiTd (STt aruRa Sidra:

1. TR Cme — FifU, e, SHfon Ui Sifo=r.

2. SeReygd sifcraRaed — g, fafte, sftr gefvaa fRifte.

3. grasiad TuHed — dfET, Wi, anfor Aew Afth.

4. Sifeay fvr gefel RS - 3/ Ye-AN! grerrd.

5. HCaRH AR - Waft, Wivdarerd, anfir emsefi.

S9d-3MfdT - S99 fiReT s TS RIS Double Acting — Double Piston Rod End
Cylinder
Cylinder tube

Piston
| ston rod
Ristontod_ iz 777777 plston 19
= /] 4

/) =
////JKV///////////////// LZI7T7A Y.
B

Fig 2.16
Double acting Double piston rod cylinder.

S9d-3MfdeT - S9a fiRed s TS RAfTSY (Double-Acting, Double Piston Rod End
Cylinder)

1. DRERI: STA-AAT I fUed e U8 Rifeiermed tevd ke 3l )R 1 &
GF OICY (USR/3MTed UawT d FAefeArana)), fRifeier ok, e onftr T srard. ke
RS BRas 3T Red Wiened Jume Tt i JuH o9d Wwd, e Hriemar
I 3107 gTerara fafad @,

2 afT: S-S e T Riftlexas) wige BRdl aR & argl faRHe YU
gIeaTd e d el WIgS Sl Jiofel UicHe Tax &), dagl fUke Joldids TRavd]
31O T Kb TIR Bl o] TS S Iored STl UIicHe Uax &, degl fike STdids
A S ST Tl UTed B,

3.TFITI%:

1. qig! fexime 9 o i Tt s d, Sarges ddd Sfor Fafd greard e gid.
. @Y ARHE — TSI ISy fURedT Glg! STolT JUIC BT,
. IS YRI-Ud HTRR-IT3T 3fdd ara.

W N
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4. de:
1. Ria-re ffciexa gard SRd @i SR,
2. S aIg! S5 dTer USedHes JHfUd ST SHTa=d 3.
3. Wi did e, Rifeisl Tpur dist U oikd gid, SarHes arR Haffed gia.
4. S9d RIS HigUiges ao Yts SR B
5. SUANT: STA-3MacT] 9 fUReA s U8 Rifciean arR w@reia fdwoft Har srar:
1. o) UM BRas onfor Regd 9 Sma<as 3fTe.
2. 3P UIRRIFT SMaad SRiced] ORI-HE, S &1 UdbfolT, Jdlfca, onfir
ICIARM.
3. ORI frawarasd ga fRfte oftn wifthaa.
4. T gSfelT IuHRUIHED VY YRI-Yd HIFITST.
5. "4 yorel {572 glvel fa=ia e gad 9am TTdl o= 3T

2.6 A Teegued
A) iR 9l (Gear Motor).

Used oil out

Lower point

Meshing -
gears i /

k

/r

1§ Housing

!

Pressurised oil in

Fig 2.17
Gear Motor
1. R IR Aiexmed Us Salfded AR 3RAd, ot 81 RAT=T 31d iR exft Sead
il 1A, HiexdT M Yfgar MR fhradl, Sae IaRd [ Tt St dHard SAfoT <ld
R HIeR 3= Briamdys ST RRUT Hrf Hd
2. 9 : ST IR Miexan 3afaes Uiar e S, degT Wie=n e fh armal. 8t oy
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TR ¢e gxdialRd gid, 1Y frR =0 7t St SRt ST €fch aread. sifad R
THRIAR Fad fdhar Taifed SiTe A2 gRad!.
3. BTUC:
1. HH IR I Cleb UGH B,
DT Y AT LRS! I,
Ty 3n1for e et geede e,
HH! YT IS

2.
3,
4.
4. de:

1. STRHC-3RE Aled=r gad Haifed s I 3.
2. TR gvUmge Hriemdr Uret B gid.
3. @ aTRM R d8R gl

5. SUYNT:

. PR SRR,

. UohToiT 9§ HeRad-g e a=iae,

WD AW N =

B) foRIeY Az (Gerotor Motor):

Qutlet | J Inlet

Case

Fig 2.18
Gerotor Motor

1. FRERM: ORI AIexue gH g7 fhRUR g 3dd: 3R ISR, & St MR s/d
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IMOr 3M3cge AUkl Sisad 3rd, iUl 3M3er MsR, o WRa ISR o/ d oftr 3R
MsRMad fRUd 3d. 33ex MR FHRITY RR ddaldd 3 d, SUHY 3 10T
3fT3cdic Uiy 3fdid. R AT 3M3ex MeRAE oM URiCH e S,
frert=ar v siigaurdl daR TR gial Sl AR Jdd for afa siisa o
ARG g
2. afT: UIRYad SIS See UICHYA Ta%l $HRd S SR 9 33er Mermeha areum=n
JRAY URd. TGN deRHes 3R MR fhrell, SHes $HI3cYc WMUE Joodl. s Aphrd
JRAL ghad S AT SH3ecic YCHYT deR USd. 81 Wihal ¥ad g, Ied, TS
WY, HHT T S0 I <l Sreal A fHesd.
3. BTUC:

1. BTHICR HH! TR I cldh HI0T Hal.

2. TR QU WY 3107 i 3.

3. T B 0T T 3G

4. HH T TR WA HRIEGH AT A,
Adre:

1. Wad dl o B URR Rikewardt g,

2. U3 TS 9y AgL
5. SUYNT :

1. A8H gAY Fid SREUB].

2. It R ST,

3. HOWR SEE AN HRRTe!

O %7-[ e (Vane Motor):

IR Cam ring (housing)

Pressure higher than
system pr. or gripping
holds vane against
cam ring

Outlet

Vane

Fig 2.19
Vane Motor
[Image reference: from book Page no 289: Oil hydraulics system by S.R. Majumdar]
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1. PEARM: T AT IR Tl TRICH (3h-HeR) T RITHH FHacial 3!, Sarel
WileAe HIE B dafIba- THIAA SRIATd. § B Je TR B SMfr gragiiee gamen
YA J&-ART IRBAM. SRS RITHE TSl 3¢ UIc ST 3T3edie Uie 34dl. Sl -
QIETd 3{13e UAR d, degl ATal YHTd G-1aR Usdl ST ex O], sarges FHafad e=m
TR B4
2. AT B AL IF-GE 3i13d FAAC UIeHYT T HRd AT el dex gahald.
THRAT BR 3iigaan YeRIeRdl Fafd S fhad. Jezear fhroame &4 sifsd
Uahgd 3T3eae Ulcams Aard, o URR&H! gidl. Jad Sw-a1aTd 3iigd Ya=l hednes JeR
3RGSYU! Ol SHATIOT SMTa=Td €l AT Bial.
3. BTUC:
a) Y 3IOT YHM YUIH TIR Hdl.
b) Wt enfdr e fegms srme.
¢) HH GRSRAYE U0l FTed.
d) T URRSO S=-TTdel TN A 3G
4.
a) S I=-S1ETed HAfATS! T ATl
b) R YR SIATd 0T I BIBSYdd dad TG .
¢) e i R fdhar foRTeR Hiex=an gamd HH! SR,
5. SUTNT:
a. P~ LGB! AU Sild.
b. TRH T BleyHed qMURa S,
c. TeRTd gefeh Reward! ang oiig.
d. 3fCIAIETSE Sl YT Jumruimed X IR oI,
D) fae= #iex (Piston Motors)

Maximum swash plate angle
Maximum torque capacity depend on 8
Fig 2.20
Piston Motor
[Image reference: from book Page no 296: Oil hydraulics system by S.R. Majumdar]
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TRASITI® HIex:
1. PEER: gRSIaD Aicxqd Rifcier saieae fUe=g Yead fdhar siefta dgdi= suaa
. e S MU SSad SR, S 3TSeYC 2l (AT BRI, JAC HIOT
2. afT: Y Sfigd HicxHE To¥ Hed fURedl e edhdd. fUkear an] e
VIR We a1 7 fraR gikom &), S At el TR gidl. 8 <l S
Qe fthRad! 3O Aexdl Jad ¥ e Hed.
3. BTUC:
a) 3fdd 3 i (AT B Yl
b) I SEIR HIA&HA HTH B!,
) T8-S ST gamH-TeaRie IuNTTS! I,
4. dqe:
a. & fdhal TR Ae=l ga-id ofRd HeTT.
b. DA SIS 3101 TS Tor .
c. 3P AU UNTS GHTA 3.
5. SUYGRT:
a. OIS TAATHUT HTMOT BRI IUDRUI,
b. %, TeIdh@ex T fdaned gragiicrs ey
c. NN U 3nfdr SotaRr HifeT Hei.

Exercise:

TLO 2.1 Explain pumps and its classification.

1. Classify pumps in detailed.

2. Explain construction and working of a gear external gear pump.
3. Explain construction and working of a gear Internal gear pump.
4. Explain construction and working of a gerotor pump.

TLO 2.2 Compare various types of pumps on the basis of given factors.

5. Describe the difference between positive displacement and non-positive displacement
pumps.

6. Compare gear pump and vane pump.

7. Compare gear and screw pump.

8. Compare external and internal gear pump

TLO 2.3 Select pump for the given application.

9. Explain construction and working of a vane pump.

10. Explain construction and working of a screw pump.

11. Explain construction and working of radial piston pump.
12. Explain construction and working of axial pump.
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TLO 2.4 Explain compressor and its classification.
1. Classify compressors in detailed.

2. Explain selection criteria of pump.

3. Explain selection criteria of compressor

TLO 2.5 Write constructional details of pneumatic compressors, actuators and
control valves with neat sketch.

16. Describe the construction of a single-stage reciprocating compressor.

17. Describe the construction of a double-stage reciprocating compressor.

18. Describe the construction of a vane compressor.

19. Describe the construction of a screw compressor.

TLO 2.6 Classify various types of actuators with justification.
20. Classify actuators in detailed.

21. Describe the construction of a single-acting pneumatic cylinder.
22. Describe the construction of a double-acting single rod cylinder.

TLO 2.7 Write constructional details of hydraulic actuators with neat sketch.
23. Describe the construction of a double-acting double rod cylinder.

24. Describe the construction and working hydraulic gear motor.

25. Compare Gear motor and vane mlotor

TLO 2.8 Select actuator for the given application with justification
1. Explain the construction and working hydraulic vane motor.

2. Explain the construction and working hydraulic gerotor motor.

3. Explain the construction and working hydraulic piston motor.
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gfe -3
held gied

(Control Valves)

faug o=t (Course Outcomes):
CoO 3 fedien gg-arferd yuncTd! g v ®ied Hasu (Select appropriate control

valves for a given fluid-operated system)

Ued Aot (Theory Learning Outcomes):

TLO 3.1 SRR&RM Eb_@ﬂ / URR ﬁ,\a / Ol Eb_cﬁﬂ Fied T aFfaRT B0 (Classify direction

control/pressure control/flow control valves)

TLO 3.2 fadedr SRRERM deid, URR el 30T Tell dheld glead SiUdTHIES Ui Wad
Y@iEg forgo (Write the constructional details of the given direction,
Control/pressure, and Control/flow control valves with a neat sketch.)

TLO 3.3 SHGNTA IRRYAHIR SRRERM Held Gleddd] did FURH Ugdl Hagul
(Select suitable actuation methods of direction control valves as per working

Conditions)
TLO 3.4 STIRGRM dheld, IR dheld 0T el dheld &led [afde b yiar e ool
(Compare direction, Control/pressure/flow control valves on various grounds)

TLO 3.5 f3den STaRTRISt O dhgld ®led AUl (Select appropriate control valve for

given application)

3.1 STNGRM #eld ®ied (DC Fied): DC Fied g1 TP UHRA held gled 3118 Sl S D
3Hisd fohal HURS TR il Rife T2 TROIR UhT SR SRR MRS HRdl. Jres
TS S Uex ST Ufigre Bid. a1 UicH=an YBIgER DC &ied o YR 3xdd SIdTd 3al. 2-d, 3-d
3T 4-d Fied. UAD @ied AT GIcHA] T 9T (flow paths) TR R, 0T g
T Bled AT QIR BUH 3fieded Sdld. SHRId:;, DC ®led e 2 fdhar 3 uifsm=a
3T, Teb U AATHe USRI (SIegT SgTed STaRIUC Tl ) SMT0T SRetel TUIS afeh T Uifor=r=a
(ST SagUe Bl ST, IR, 4/2 Fied AT 4 TICH SO 2 TR ST, Fied o
qicy 31O Ui e df HIvTdT HaRMYTe! aMuRdl STed & 314 [aRINd: Saguey o Bt
A] TATRIP SR :
DC ®led d WIeitd YHRITIR b0 el Sire:
1. WA TRUTAR:
1. & Td
2. et W
2. NN SBAER: 2/2, 3/2, 4/2, 4/3, 5/2, 5/3
3. AR AYSTAR:
1. HY3Md (deR, g )
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ThHHA RITR DHH)
. AifeHigs
. gHICH gIde
. gHgIieid Urere
4. TR THRIIAR:
1. SRR IS
2. OdC 3HIRes
1. T gied : 1 ®led AY Uile, did, fhar IRRTT SR a%q - 34l We, T 3ATE! IRBRA
TR Hoel Fled Hiedr ST .
1. Flear URR SO Hifeh uferdie araRar Sy
2. Riud dgaRH
3. BRe Ry
4. gHRCTHHH HIHc aTIRT STdl
2. TATATET WA Fied : 81 U Nifgdhd UReTIRET Sl Sard! $al ST 3Ry, df &led &l
IS 3MTd WSS g, T Uiy Iusd fhar s dHral. amed 2, 3 fohar 4 759 SRy
1. Rifkifgapa aremel A=A dolan a3l
2. BRI Faid STRd dToRdl SIUIRT @led
3. 4/2,4/3,5/2 3R oA AHgaad
Spool Land

t .

il

Portd Port2 Porti Port3 Port2 Port1

Sliding Spool Position 1 Sliding Spool Position 2
Fig. 3.1
Construction and working of Sliding Spool Valve

1. AT WA @@ : T Fled TD JAR 53 RIeead fUed) o/dl el diffegfsad
gl (37 [oRT) dholedl 3RIdTd. ®ied A W Aicresdl (Rlee gian) Tr fed=ar TReaR
TICTHT Hide Hal. § ®led il URRYATS! AT SR

1. o dieren 3d firar

2. ThaRT St ST AR SR

Stationary

Fig. 3.2
Rotary Spool Valve
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1. 2/2-d DCV: %R 3.3 78 T -3 T-UIRIRA AT Fairs) YoRAT WA 3T Bled
TRITAAT TR, IT Fled AL G UICH I — P 3101 A. UK P 8T UU dz-dl $H-ide
3, 3o Oie A 81 Rifkeu=an si3ediedl sisadn 3dl. iR 3.3 (a) A @led ot
Trfa TR o @ wedifen Risia graaad og. a1 UivRFAe @led T
e BRI gice o 3al. a1 fRUdtd, 9dc UId P 94 Tl Yigadl Sid), Ture
dl 3T3ede Ui A He oflg, Udhd ATgl. R 3.3 (b) A Fled ol 3lagucs TR
TOT Ot RisTd SrRaad 8. a1 AforRAwe, fBmaT IRRe=T SfigrdH HRURT BRI
T ST, AT ®iea Rge gid). a1 fR¥Ycdlid, 3cc UIc P 3%+ Ul 3T3cae Ul A $S
S0 WA ffesd

P v A

Pl—® |A

Fig. 3.3
2/2-Way DCV

2. 3/2-Way DCV: -3 @icd 3Adca® H3caeds Tl a1 WA gdl fdvar df sl
HR!. T, SegT YU saleh 3d), dagT SAT3eaeHyd Ual Rd chred Soar gfaen
M-9 Bled A 3, STt €-3 ®led ALl T4, -3 ®ied AL A WY 3T - IR
3dc (P), Rifedss STURT 8i¥edic (A), S dbde SURT Redt Oid (T). fR 3.4
T 3/2-d Ried o1 AHA s UHR GRIGAd 3. Al A QIoRFA, ied
ST AR 4= daddl 3Rdl 3T URR Ul P Sl dhadl 31¥dl, aR 3HT3ede
OI¢ A BT ¢ U T =M Srae 3f¥dl. Sigl ®led  SaUe bl S, degl URR UIE P
313 A 2 dide gidl AT ¢ UIE T sl g1, 31=1 UhR Tl RikeHdb s aesal.

A
i W G

/

m

\
ZA
=

e
==

H—-—

f==

HM
¥

W

A

(2)

(b)

Fig. 3.4
3/2-Way DCV
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3. 4/2 UTde Ted (4/2 poppet valve): 4/2 TUTIT ®Ied 81 Uh SRR eld @led 3R
WY IR UIcy S0 gF USRI SRIaTd. a1 Uiee T P (URR TIc), A ST B (Rifdisy
gicH), SffUl R (WEIRe UIC) o oad fadd 3d. @led 1 813 Rl 3Md 901 JISr
AT A, S UlUe T cHgR dac dhad A, g Uided Ul U 3+ fdhar aaist
B, WhURHHAY GRIaeed] TINRMTIR TIZS P a8 A $e oild], 3101 B 9+ WRd R
30T Ol P A B %S, 30 A G R Fe dosadl Sl @led d1 Tl BUrIe! gcae
TS SN HIY-TYaRAR aag 3d. YR A HH HRUGRIST gled =1 3MTae Ut
TR WY MO UthRRie fEgmsa Fad sriad. @led  Ufedicydl Hegde ged @)
Qe gaa: RS el ol Sdl. e SATRTFEe! Biel fegmegnd IR

Push Button
R e
Pusher
rod Quad ring
seal
)/alve
k Body
Al— —> B
\fl‘g‘t% —Seat seal
N 7 | Sliding
Fixed seat
5l \ | _Return
Sealt:, SR —> |R  Spring
Fig. 3.5
4/2 Poppet valve

4. 4/2- q STNGRM HeId Gglea: HR-d SFARGRM Hheld &ied (4/2 DCV) IHRId: S9d-
Sffacn Rifdsd st SerReRFa grgiias fdhal gHlcd dicy 3ifiRe HRUANS!
JIOREN ST, A1 Bled AL IR UKy 3RATd — P (ORR 30e), T (€& a1 Tl Uid), for
A @ B @ 01dw). ©led =1 Ad TITRHTeS Guied ST Udss P 9% B &s Sl
3IMOT A OIE T T Ul dide 3. ST ®ied Sfague dhal oiidl, degl T fa=T dgad
- P U A Xt Hiae gial offtr B UiE T = Sigen Sdl, Saies sfaguex 3dc oA J&
BIdl. 3 UBR, 8 ®lied RifeieR fbar Aiedl geghic Regd & wovdl. -3 fbar -3
Eled Wad UbTd Tl UTIUET dheld Hdld, U0l BR-3 @led UHId da3t S Tl UTey dheld
Hal, UMD dl TR 301 RaRM et AIRM AFTOTAT SHQIGI-AaTa! SRl SR,
4/2 DCV 1 Tftherd RisTd g TSR 31T TR ey SRaad!, el s QforRmaey
T o= SR T et o,
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Fig. 3.6
4/2-Way Direction Control Valves

5. 4/3 STARNERMA Held QIed: 4/3 SERAERMT Held Bled 8 TP gHSad dhdl gHICH
Fied Mg MY IR Uiy 0T i DR 3¥dTd. 3 IR Uled W80 - Tdh IR UIc
(P), &H 3faUCR UICH (A 3MIfUT B), 3M1f01 T ¢ Red Ui (T). 81 Fied  Saa-3HfaeT
1 dF UifoRM 3Idrd. Sfeer, Reae offtr gea @ex). ged uifvRd f&smsA
(WS WY Fride), foraT 330 Jex (P A T 3IUA, A 301 B <Th). led =1 M1 U W
WES Bl ST Uicoddia el SANRM deadl. 81 o Hgsfd dwd, Sdfaed
gy, fbal UrIcie URRER gaadl Adl. gled JTIRAT HTH Hd IgTal BUH, KISS
WS 59U, Folles fhal sdlcbsl qURIY ARIRWE! R HeAA~ TRof! 3Rd. 3R YhRdAl
Fled I SIS HIGTT FHIUTGR dTURal Sl 1) SoRfue=al HegHcar 3 Sl

WY PHeld MaRIdH ..
CYLINDER
OPERATOR CONNECTIONS
HANDLE
SPOOL
7 SPOOL

A B LAND

o)

@)

0 O/ 4 |

SPRING J
P T

VALVE / e

BODY PHESSUHE—/
CONNECTION

TANK
CONNECTION

Fig. 3.7
4/3 Way Direction Control Valve
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6. 5/2 STUNGRI Held Fied (52 DCV) : 5/2 SRR eld &Gled (DCV) 81 U gHCH
Fied g SATHS UTd UIed 30T g TR SRIdTd, 10T of ed: Sad-3iiaet Rifdsw
3T HRUITITS! ATURT STl A1 Bled AL Th YRR UIC (P), & ffeiex Uiy (A o11ftT B),
AT G Wl 1w (R1 311 R2) 3YdId. a7 ®ied A GF Wad UISRY 3rdrd
STes TR G 9G] Adbd. ThT GISRMTAL, HURE USR P 9%+ A $e old 301 B
Ui Tal R2 e TARE gidl, Sardes Rifciex TR gidl. guT UIfoR-He, TSR P &4
B $8 SIld MU A 94 R1 Hs TRARE gidll, Sages Rifciex Réde gial. ®led 21 HTdel
A TSl (horizontal) Al 0T el UIY Scadl. Wad aque WicHigs disd,
SfagueHe) BRAS S IHas HIRH dheid 3T Rdie HRuamTd! Suged 3.

A B R
|

| ¥
| DM' \\“—"N‘{J

1\ WY /ol | |
5"'3 P R2

Fig. 3.8
5/2 Direction Control Valve (5/2 DCV)

7. 5/3 STNGRM Held @ied (5/3 DCV): 5/3 SARH Held ®led (DCV) 8T Ud Uiy
DHROITTST AR STl AT Bled oo 5/2 Fled AT Ja-d 3M1ed dheld [Wasdl, HRU A
I (ggd) UIfoRM Iudsy 3d, St Ried=ar IReaR Aty s’ 93 <d. o™
gicaAe Ua URR UIC (P), GF SiagUex Uicd (A 3TIOT B), STf0T GH TWeike Uiy (R1 SHfor
R2) 3HdTd. a1 Gled T - ORI Ul - TR S, Rede, i1 <ggat. ammeia =ggd fdar
Hex IR g1 5/3 ®ied A1 WY §-dd, BRI [dfde UHR S dell S, v oiy
DI — A 3T B gl b, A AN B bl Pde, [l P Thar dae — AT AT
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i L — ~SPRING —-‘
I A
LEFT POSITION fi" o i
(EXTENSION) T
l / ACTUATOR
SPRING
CENTER POSITION
(NEUTRAL—CLOSED C)

ACTUATOR

R |

| SPOOL
e A AN A A A AT IA SIS T AT IY
RIGHT POSITION = I, }

(RETRACTION)

ACTUATOR

® ® ® .
LEGEND: BLUE = PRESSURE, YELLOW = EXHAUST

Fig. 3.9
5/3 Direction Control Valve (5/3 DCYV)

B] 9% @led UPR:

1. Riud oo Fld - U1 Fled d GBI HaRH U Fllel Had ThTd [GRM TRAMM <o SIfor
T AR ot B0, SRRERH held sgled a1 WeTd iUl YbR WU db Gied , Sl g-a
Fied A HRUI A GH I ST, 9P led a1 IeT 3T 3l B IS THA
A= 1 Tl e 30T Ieie AR DHIvITE! Tell 813 &3 . WgS led HYA i Ifor
A1 Hdl 301 Gl G STl Uor SR Uil 3dc G- gIvaml Td irell, TR Wissdl URR
Tiiedr Faiel NSTRFAE gwad), SIS HIUdiE! Tl 813 Wdhd e,

Valve seat
'\

Light spring
|

Inlet —

—% Outlet — Q +—

free flow direction no flow direction

Fig. 3.10
Simple Check Valve Construction and Symbol
2. UTgEE ATUNCS AP FIed :: Ul TR b @led 3NN Qe Risia R 3.11
A SRIGAAT 318, BT ®ied SHIUHIY Tehra fa=H Tht Treiidll TRATT Salt, TUT Siegl Tl
IIYRUIY sl doledl Ide G ST 3, degl Urdeie YRR &@led =T U Gieark
faqT TieareRd WAl [ Bidl. A1 Ricd A P Bled  UlUedl T Urgae [URed Sigad
3, o PSS UlUe THAR e [had dald 39d. T g (91T gide fUve-ar U &Rd

Mabharashtra State Board of Technical Education 53



Industrial Hydraulics and Pneumatics (316363)

$SRead BSITaRT 38 gHCH (316363)

giicdl e gics Hd ST Al-Tall HeiRH qUR HRd. Gied ALY SRIAT YURE $ UIE ©
fOReT= @ra= URTId URR faee-30 81 4 U 3¥d, Suidhe dd [ 38% 1.

Tiherd RiSTaAUc SIS a5 U Udc UIR 84 off @ied =1 URide URR Ureft
Seddl 3d. Ugde 9% @led o gASIad Rifdeyql ARy qicRFad die ded

SAVYTAT TR SHTdTd..
- /
No pitot signal / """;:H‘?_-\\\w\% a'.:'f'_'l'{i’.a'ﬁ'l %
Fig. 3.11
Pilot Operated Check Valve
C] DC FTea U AYTH: SFAGRM deld dleod] AT UG-l Sfague (Taferd) Pl

SIS Whdld. SHFUIH BUN Gled Aid Gl Tferdear UhT UIfSRMAYyA ga=ur nifoR-ae
TAAUITE! Ugd. WMol IR aRid AURH AUSH TRl Sald-H-g3d U, ddb e

N A ATeS | i of

Manual Activation

:':D Push Button

Lever

B

Electrical Activation

Solenoid

Mechanical Activation

l Spring

Roller Lever

Foot Pedel

Pneumatie fHydraulic Activation

:I—q— Pneumatic

Hydraulic

Fig. 3.12
Methods of actuation of DC Valves
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D] WIHeJHAR Ulie Gied AT TA Fled Jid ga-Tedd [a=Ayor:
Table: GTUC gled 30T WA Fled Aid Ja-TddD fa=ayor
TIfeR urde gica A gled
qfpTT oyt ST fhar o (W) il Uy | TS T SexTel Tall UTY
et/ 3t Bar 3o/ gl
Nchucy
Tl held U 3N /RS — TRATd W 1701 Fogard dord
3{[H/3MTh delaadl arg
et ergm U 9T 3 gidl, Wic Kb | T HegHeqe UisT Wl
Cars I HH @ad TR Td Sd
T Y — PR HH ™ UTCY f3ro] IbdTd, HRIA Hea=d arTal
bl IR IDHY TifeiT - Sffa=ry Hat ST $ex1d Tl 81 Adhal
GICax|
THH ol RIPRY Rl - TRHAG e | TH 9 URR GIo! SABR-Te!
et gid et g
¢ BIBTRIA Taifed [@@&d: 2/2, 3/2) 2/2,3/2,4/2,5/2, 5/3 TR 3HH
BRI
CRIERO] HH gHeTgd 3 eIz — RIdaeR, TG
TEUA aToRdT Il
TaRM T TISTRIE fegTe el Adl

E] 3-01f=F DC aicoqved e Hex N Ride= (4/3 afeon):

3-UIfSIRM DC ®ied A Wiehd YT SRIT:
. ?ﬂ:{wmﬁa’%, e, R
o IRUKH - P (UIR), T (CH), A 3T B (HRURFS)

1 Fied AL e MR 8 ged fhar fasiidi diforem 3R, diva dex UiforRe FHasui gu

HE@Id 3f¥d BRI A YR&, Tl Qi dls gifeeT, Sftl Ssiead sragiice Riferndta

4/3 DC Gled I3 W ee A GISRTT UHR:

1. FdS Jex
2. 3MAHeR
3. TSHIR

I UAD Yo ISR Gled g ST dTes] HIGR hll.
1. Feitss dex iR
Riala: Yex NIRMAT WS UIcy sl SR

AR

1. :&ﬁﬁ@wﬁﬁvﬁﬁwmw
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2. UU A sdATh el STl
3. ffcier diean ug uspgH daal
4. SR N Bled 49, R URR [§88-3U g1 Tdhal
TIETX
i e i
P T

Fig. 3.13
Closed Center Position

2. 3 Hex uiforme
Rfarar; Yoz NITRFAA P, A, B 301 T § Wb Uy UHHBIRN Hides SR,
e
1. UU WAl I¢ Cohops Hideadl T URd STl
2. Tfeiex favar SlagueR ! 4eg BId! - WU T Bifes [Had Tel.
3. DIUARE! IR focs-3 gid e,
A B

P AT

Fig. 3.14
Open Center Position

3. ¢oH Jex NifomE

Rialer: Yo DNRRAAE P d T 31U 3R, SATOT A 3101 B UIEH sdileh SR,

IRt

o TS BITS Bl Offd], BRI A 30T B UICH Sids I,

. UURN Chdbs SRE old, Ses TGl i gld.

o B ORA S off Feis Yexadn aig! B Hae $Hd.
Rk,

Ll K

Fig. 3.15
Tandem Center Position

3.2 URR Hgld dicod (PC dicod) grSiad RIReHA® UIRRN A&fdd dheld harrd
e auaNTal TR STdTd. AT dicodd HH g dl URR A ®R01, HH! HRU! fdhdl dheld Hol
3. T dicomdl IUAN RiReumelid Fel UNTd URR HH! HRUGRIS], Uud SIS
31T SegT grgiier Hied 3ARigER =l SEdd degl &l S JUIEIST el Wil IR
Held dicod Rierqe) JRIAaar snftT SriedduTe! Hew@ $¥did HRUN d URR A Jafed
S Ry 3R FeRURGH areadrd.
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A] UPR 3TioT Hrfuged (Types & Working Principles)

1. IR Rt glea: IR Reld gled gragiiciss Afbendid dfemaH URR e sogrardt
IIORa ST, SegT Rifermeha IR gdAfd TR ded), dwl 81 ®lcd wgsdTe! Ud yafd
ANt IUA HEA odl, S NGRURR Tdl Idl. ¥d [has-diegd U0 Aldbeaadd IR
el gled 30T SMaIH 3d, HRUTE Bled HYUT RIRCHAT SR URRARE YRI& SadTd.

fhRe-dlegy UU ST fihdl, d%T Il WgS gadlad ANTd. SR U0 3itA-Hex |fdhegR
IS BId 3d fohar Sfaguey O 8Id Sdld, (R WIgS HagHcHY ST Ad -Gl ol
ST SFUSR Tid Bidl (@TeT didd) T SIRERHA Fled  3HSa! RIUucs UoRFHS 3T,
dg] TISSdl $oo! od "A%d 3101 URR HUTed™ dred). 3= R IR Relivs &iea d
$HT Tgward 33d o IR e Bog Je iR I9Sd, S TIgSdl Higl YT chds aadd
RyfReHeT R o,

UhR::

1. SRRE-3HIRCS

2. URIAC- SIS (BT Wl WIdh )

Pressureport Adjustment screw

(L LI

ot | ‘ I | I l . I \;i;u\u\u\m
I—‘__,_, // i ]
\f = Tunk port
L_lE

Fig. 3.16
Pressure Relief Valve

2. IR RrsgfRinT Siea: =R RegRiv =ied 81 T Wh=ied @led 38 S 819 3cic YTRel

TEUMId. 8T ®Rled PIUIATa! STl UGG B ®xal AT Rifkew=ar Wad:=m IRRar SuanT

H&H Ul Held Bl 81 Bled  gRASIAD, JHled fhal sk wge Rifernsd Jw ooy fRR

fafay SSioe aRA A, § dicod fayRig, HeT—aemdl W offor gufa: sffedies

ST,

Tl el el bl O] J1ae § dieod G4 T YHRId fURT ST

1. STIRGE- 3R TTSY: T dicod AgH, W18 IO HHT Wil SRIATd. STl A 3R o

Tell fohaT g dfe SRiciedn RIRCHTS! Iy ST

2. UdE-3HTUReS CIgU: § dicod STHRM HAIS TN 3HfIF 3gdh IR Held GUIR 3.

e drgy fdar f1Y OssT URR deid sawad 3ifg SN Rifenwre! aRd Sdrd. 9, §

Tlco HENT SHTIOT BRI,

Mabharashtra State Board of Technical Education 57



Industrial Hydraulics and Pneumatics (316363) TSfegd grgiaay 3fs <gHfeaRT (316363)

Iﬁ lﬁ
e S | vion
: /Spool
Adjustable = L
aw 3 shifted
Adjustable ||
SCrow \ | Piston
\_ Drain line Spool
|
W_I r7 1 Pilot oil
Valve I | signal
body T [ —
No pilot signal Pilot signal
[] Main pressure line Light blue = Reduce pres line

[ Internal paths/control chamber

Fig. 3.17

Pressure Reducing Valve
3. W=7 glea: Yo Fled 81 TP bR UIR SHeld ®led MR of Fgsal Rikermdia
AT YRT Ueh fafRIy wam @ id=) ureadl. 81 @fed § AT Hal & T 3faue
o Pt Rfdisr) e Jagic Ul hedaRd gur Sdquer HTH PRI &ard Hd. Jeardiial
Fled d ! AT FSS Wi G YRR Sfduerds Sfdl. Sieg] oRIfdd YRR Mad i,
dZT ®lcd TSl AU KIS Vel Slagueidhs desadl S,
IS Ael-U IR 3o RiRemye) gRam Moy bR gigl ared. ey ®ica
feamen st &1 FREar IR Rl Ficd IR@T SRd, 9U f WSS chal A Urdadl,
Hfdhe gH=AT YT dosad]. el feee-aHed RafeiT Trgd deid fiRe=H STsoRe FHdl Adl, o
Tdd URRAR Sfaaqd 9dl.
i dieoy TR, A TgthafaT 3fd wigs TRARMT SsEiomed M yHumaR
IR ST, U DI ISR U Ferrd 3N1fr fgat Ffehe: ufgeaiar qerm fRifeisR adbdigen
Uehedl (¥¢U 1), 3101 79T f$a Rfeiey SiiuRe §idl (U 2). 3 Hieb=y dicoqH el Ffeiee b
Fied  3dl off Rgd walell WAt gal, YuT i1 had BRds SRR — WUl
TRRT o Sdes! AidheHed gid.

———1 ———1
= =
g 2=z gz
1 H U R
- _ Z .
/r et // ,4’ A
r'/ 9 /
7 < Secondar 7 - T
.,,__// z vy port /-—‘-//7/
v B Out
Z 7z Z
7 /
ire “A o
:ilo(cw /:' ; Al 7 I_] ’ /.’5
72 // 2 %
7 777 £ ///_74,2
Remote pilot

Fig. 3.18
Sequence Valve
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3. SIS Rled : SAIST Bled BT U UHRA URR dheld [S1ey 3iTe Sl Sfid wigs
o Uy Afdhcaqel el ordl, fo1) QF U Thra dest Slaguexel g1 WIS 3fUr af URR <.
SIS Fled AT VRGN Th IYANT U SfgRuTed As Rifciean o tsatha sifaikad
FHHt Widd SRARM Hid Fied o1 TR H BIdl. SFANST Bled IS HISY-HH UG
T HH URRA chdbe dosady, ST favivd: ¢-uu ReHws) aroRen Sl SR USBKR, ot
RfeTmed Hrderman vl dreia for el AfET e &,

Hoduced
pressure

Ruibnds pilil il

Fig. 3.19
Unloading Valve

4. DI glea :
HIIRIAT Fled BT Th W JYHRA UIR SHeld Bled 3T ol s (RR SIuIrral Hfor
THAIHYUERS S WTell Ug T3 T YR&T UGH PRl 81 Bled G gledhd Ud, forre
oo, ey ST oren Rifermed arRa ol ford ffeisd 3w fRydia die 9 ard sryard
fohar1 gegaR Wrel HiSaT ArTal.
B Bled  RIfeHHe 96 UIR TIR HEA B Dl vl RiRed fagidl eia®d 3rd, degl
Flcd BT BRA d¢ Rydid 3rad), Ares sfaguer (3Jal. Rifeier) 7 wigs ¢u gidt onft ee
SRIaR RR gl Irges fUke 1S gad el Il die 3 Jell gsd el
IR U A R Alees URR dredl o1 gdffyd mafer shafed), dar df &ied =1 WaR
URRCTHdl. BT URRoie] BT BIRIUET SIRd gidl, dogl @led  Igsdl MU TR chdba oS
ANTa, GCI'I'EJ,% GICERSRENIGRE S NEECINISINI (controlled descent) R gId.
Bl UfehaT lca =3 UIR 99 e 4T B Rl WUH ATl SNGE-3IRCS ®ied T
SId. PSRy Bled  RiReqwed Ri&rddr, R 3 3rgd dheid GHRd o), faiva:
51 s gRIca® gRaR Tel U0} SIS 3.
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Adjustable
seTew

Z mali

Fig 3.20
Counterbalance Valve

B| YRR &¢I dicond fafay I uiaR @1 (Comparison of PC Valves on Various

Grounds):

Sr. oy e U=R . . Ao

No. | (Grounds) Ll g

1 |qaed | Rfeawda | 3u- JFEUA | eAIHYUNAeg | Ud Ul B!
(Primary | HEGUIR | Gfdbewrdl | fRe-=n | AS @ dxal | 9RRA
Function) |fafflcaxdl |RR&H | %A HHa THDS

(gReEm 2G| C2GIRINER CELGl]
| R Rifdiex (TSt
2) BIEL)

2 | AHa Ry | Al Fss | A AT s | AT s et
(Normal 39 CNISS)
Position)

3 | U™dc oA goAd oA ged (30e) | URIeHd
IR (Pilot | (3T (3M3ede) | @< e
Sensing) BIRNIS)

4 | SAFIRA | IeAd TRICHd | TRie-d ged god

5 |dowld | @ A | BN 3T | B (3T el
(Check CICIRUGE
Valve) QTEIE:T?D
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Sr. SCal e UR . o Ao
No. | (Grounds) Ll fregRiT PECYIT
6 |RferdsR [T URIC |Jadsdt | a1 go §H-UTR Hed TUT URR
IBUEW Hal gfaRr STId URR | Hdl SqBUg
(System IR G | gles Rl RLATR
Pressure) 3TUT,
afen
USR HTIH
EES)

3.3 WAl Held dicod (FC dieod)

Tl el dicod Tl ¥ (afd drdTd 30T Aes Sfaguesidr a7 SXadl ST,

1. A-HHAS Tl Beld gied :
A9-HIACS Tl held wled (SITEl Uied Ried fdhdl Fed ®led 3! WUIdId) 81 Jaid
U1 gragiiere WS Herd fSR3d 36, 8 ®led KWIES ASTHE U IgUcS WG
TR e Saguer (RiffeR favar dieR) =1 a1 Fdfd &=al.
"T-HHCS" U Al fhal CTIRTRAE YAl IGdiHl ®led 3SoRE Hd e, TS
e dreal fddl Sgadl, & Tl ¥¢ ST uRoumdt Sfaguear Wi <Wld Seddl.

T led e SR=ITE! AR S Y R e arm S Riferad s

Adjustment Knob
Valve Body \ Adjustable Orifice

(Needle Valve)

] {Jl/ ]
| |
Inlet g _I—;- Outlet
Fig. 3.21

Non-compensated flow control valve

2. R-FHACS Wil Hgld FIed :

URR-HHYES Wl Bl Fled (FCV) gragiicn RAReARe aoRer Sidt {519 geie fobar
URR FCAI Ual X Fadl, T0T 3 AR STORR-sTe! ¥ ST e B HRugrTa!
Hdd THaRAT Ul ARTal.

BT Bled RfeH=a TeRTED BIUIR Sed Sficiifesd I B, §exd Hob el YT Tt
JEoRe Al s ARIET Saguer WS R W5, TS JeacdHaRel BT Add Id
1 Fled G U glol UlUe (WAfST Tfeicdr T UbR) Sd), Saredl Wil YA e
RT3 e T BT 3d). SigT URRISS 3{1ed Sce UlcHYd &ied A Uaxl
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Hdl, dgl dl Uile=al Q= HEaR URReldhdl 31 Bl HaN #xdl. aige uide
Iodidpe WIS SHT3cac UIe Si=Ia: ¢ gidl. SHisd SRMFaHYA Tl BRI, df Gide=n
Tt SISRAY WXl AT UidesdT ga=aT STodl URRMHHATT #dl. IS Uiied Gl aea)
M IR TR Bl Siegl 81 IR SdaHrd dl, degl BT uitear A SHidbs adhad! 3fir
3T3cdie UIE Taed JUSdl &1 Ual Jad 31 fRR el 1 Uithaes &Eled AT 3fSoie
B! 31O Tl ¥E B THAREI ddd], Sk eI YRR dlea fhal HHT e avl. a1 [iad &
Ffhcaara! HAaRgd R 1Y dS 9ad SKI Sd axl SiaqUexdl Wi 3gdh oftr fRR
eIl gdl.

Compensator

spoo / 7 J ) // /////4 T

'T“!”"T‘

7

Main :'»pr:nol

N

Pilot

line A \\‘

spring

a—-‘fru
X

.|'|'_.

\W

Drain

line \\\

N
E\Cg

\“If-i:'\

\\

Fig. 3.22
Pressure-compensated flow control valve

3. IR ST SRR FHRATS Wl o ©1ed -

IR 10T THRTR HHCS Tl held @led a1 WpHed SHUM fhRAS gRIaaiar g, a1

Fled @ STRYA Jad: TR FHAeS RRTR U Fled URET 319d, UU1 e Yied ey

1 gled G HHIC]! WY semd f$a waed ToHyd IR I Hal ol — wWad

AT U A Saar. gl RIReyAe) IR Sqad), degl 8 o gad i1 diefr kit

&AB (flow area) SISORE HRd, ST HARID dde YRR BRI Hesd.

Il Fled AY URURS Ul SRoHclasll V-Aladyds HU-U SR8y aiuRd Wiid, o Ul Yok

fYH 3 AU 3ad. § U TH B¢ BivT 3for sfegfif~ayd Msrengan As g geram

BIes ol oiTd, S HUA 1A K3 T Wbl Thal [ARIY el Weddl Ye sedmeR, dard

AUA dlecdiaR dd Ulded gid S0 Tl I ST, ArTdl. U0l ard 9t SIegA-de e

JWIAHes TR Bid! (expand) 0T Yice ST g dHRd TGS daral [ARsIREt daages

BIUIRT Uil SGdl HIEU-AC bl ST,

Al STt Rgd vailal SaauN SfSUBTAAT WA dl. 81 ©led QU RRR 3701 3dd 3

=0T UIRT SreTges dl g1 MRS St R-ad el HigdT THTUNTER JToRaTl S,
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S

VA

Throttle Temperature
Compensating

/////'l

Temperature
Compensating Rod

Check valve for free
\reverse flow

o
L LT S

7

Pressure Orifice Throttle
Compensator adjustment
Fig. 3.23
Pressure & Temperature Compensated Valve

Exercise:

TLO 3.1 — Classify Direction / Pressure / Flow Control Valves

1. Classify direction control valves based on the number of ports.
List any two types of pressure control valves used in hydraulic systems.
List two flow control valves commonly used in hydraulic circuits.
Explain the meaning of normally open and normally closed valves.
Differentiate between direct-acting and pilot-operated valves.

nhk WD

TLO 3.2 — Write Constructional Details of DC/PC/FC Valves with Neat Sketch
1. Describe the function of a spool in a directional control valve.

Explain the role of the spring arrangement in control valve design.

State the function of a throttling element in flow control valves.

Explain the significance of pilot lines in pilot-operated valves.

Write the purpose of return ports in valve construction.

nhk W

TLO 3.3 — Select Suitable Actuation Methods of DCVs as per Working Condition
1. Justify the role of actuation method in selecting a direction control valve in
sequencing circuit.
Write a situation for solenoid actuation is preferred over manual operation.
Evaluate the suitability of manual actuation in low-cost fluid systems.
State the function of a spring return mechanism in a DC valve.
Describe the condition where mechanical actuation is practically useful.

ok wn

TLO 3.4 — Compare DC/PC/FC Valves on Various Grounds
1. List any two comparison parameters for direction and pressure control valves.
2. Compare the operating principles of pressure control and flow control valves.
3. Compare meter-in and meter-out methods of flow control.
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4.

5.

Distinguish between the construction of a needle valve and a throttle valve on the
basis of shape and design of flow controlling element.
State two key performance factors for evaluating different types of valves.

TLO 3.5 — Select Appropriate Control Valve for Given Application

1.

nhk WD

Explain the importance of selecting the correct valve in a fluid power system.
Justify the use of a 4/3 DCV in double-acting cylinder applications.

List the application of a pressure-reducing valve in a low-pressure zone.
State the condition where a quick exhaust valve should be used.

Write two applications of a sequence valve in industry.
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gfre-4

(Advanced Components and Accessories)

fawg AR} (Course Outcomes):

CO4 - UTd WEs 3Hice Ruwet amg faviy »imcadl Has &Rul. (Select

appropriate special components for advanced fluid operated system.)
Heo fAeoh (Theory Learning Outcomes):

TLO 4.1 Rdedr yeR=ar fagiy sfregueda dive™ 7 SRV Y@ERed quiq @,

(Describe with sketch construction and working of given type special actuators)

TLO 4.2 G0 SUANTRIST I U Rd favi Giecgd HasUl. (Select appropriate type of

special valves for given application)

TLO 4.3 gSia® d JEIfcd REHae arg Jaiexisl Fasul. (Select appropriate

accessories in hydraulic and pneumatic system)

TLO 4.4 Sadgl-Jrfcsd Rdtoadia fafdy Simi-cerar amoR Ty $HR0%( Illustrate the use

of various components of Electro Pneumatic system)

TLO 4.5 T1eT gsad d JRifed Jfhedro! e S daR HR0L( Develop ladder

diagram for simple hydraulic and pneumatic circuits)

4.1 oy =1 fopifue, d<sw anfor Irsaw Rifeisr, fvifte Rifeisa Tive™

3for sriyoTelt

Fully Retarcted

Plunger/

Stage 1 /" (Piston Rod)
Barrel Fluid —|
Inlet Port
Barrel Retercted
Stage 2
(]
Stage 1 /
Seals & Guides/~ High—Pl_essire‘ | /
Hydrallic Fluid Hydradic Fluid
P)
Fully Retended —
£ Stage
Plunger(Stage 4)

Hydrailic Fluid
Inlet Port 7

Stage 2

Stage 2

L_retracted

Fig. 4.1
Telescopic Cylinder
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ferpifte Riftier & Hooa: THheT 3Md ST csd fhal o= AT 39,
STeXId 31O Faid Wil el SRd 3], ST 3Td HH A8 gid SUIR 3R o
FIGAA ST ST Yt Fald dgH AN fUked e fohal WioR daad SRidl. Udd
WA WSS gEHNT AL Saadh el ST Megd sHdad S, o 3fdid g
el SaTesdl IRGTd, TYUT HHT A SNfYT dle THM UG- Afid Tgar ard @t
FRAM. TS Tordl S faaR Fidd sRoaemét i Rug! suaad SRiad, Sage
T URRYATd HiddT SUdsy fURe SRR Tl 1 ol S0 Aes aid HIS ol §1eR
Id. § WO Il B d Cloudd TgheaHaR TRRYerd HisdT TRAER dad!, S
YeId o faaral $f1fon gt ufchan ge o= Ied Sl waid @8 S YUy sTex 3d el
RITa-UfdTT e REaRM WYRUMU Secied] Alewdl ol gld, ST ol URd skaq e

it fifisd wrae:
1. &t Reacs diel 57 QU HIGT Kb Hes .
2. S SR ST SYARTTST IUGdd, S SU o, h STfOT feroe.
3. WOl HHH fAdReHes Thae 0T =i fawdR fAresd.
4. o9 RiTa-Te RKfclexd RS 7 gear Aidt It eadr Id.
5. Tec!-Xed fohdaa Gob 331 I9d SM1fUT fefthy sy Ihy Srigmar fHesd.

it fafisa die:

31 Woid, Ui 31O MESHHS SUhTH Sfce 3.

JTG SIOT AT T ST 31,

3 T[] AIGY e+ B hd ATa! AT A1 1T ARTGRA STIRId 3.

AR SR 88 NCde Bid HRUT dTT JdlaR Saaq 3.

s Ruftisva sivem snfor Hrivomed

N O

Piston 1 Piston 2

Port A FPort B

(P)

High-Pressure

N

Hydrauwic Fluid

Seals & Guides

Port D

Port C
Piston 1 Commaon Piston Rod

Extension Total Force = 2 x (P x Area)

Fig. 4.2
Tandem Cylinder Extension
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Piston 1 Piston 2

Port A
(P)

Retraction
Force

Port C Port D

Piston Rod Common Piston Rod
Retraction
Figure 4.3

Tandem Cylinder Retraction

ey fYfeier 8 a9 wadd e (Piston 1 3IfUT Piston 2) THT WS A UHI didc
iR oRe T8 SUgA TR ol S1d, 10T AT Gl fURe1 ISR Thd Holgd fURe 18
3Yd. I TAYS Gl fURe-d TsbfAd TRAT YHTETUl aaRar Adl. <=0 Rifdisxas) THur IR
QY SATd—a - UeRS=H FT3T 101 g R AIS1—SargR 16T 54 giet fUke-=a géia
3T Arfid deR Aed UdhTd ot Ueiaad o). el SRIVOTe! B Afeef@iheH a1 dw@ia)
ST 3107 SHRUT AT SIOMRT W 81 fUkeT= Tam &R Siadiq Srdl, aie ceH Rifdeae
I UIRT UHAd W 8T Piston 1 30T Piston 2 T AT eiedn Bk SRoigdd®! fHesdl.
IS T TSR WISol 0T T SE6aR HIH HROmT aredn Rifdeyaan gaqd ced Rifefex
Y B o FRal. e qaffed eua WY sRyciedn U SIRd B! TR Syaied!
SYENTITEY § 31 SUYAd 3%, AT 41 X §qu! fifers=l aial ared &1 U Haffed drer
3Tg.
s Riftisvd wrae:
& fiRe~Td 96 T 819 QU 3= §d AT 8.
THU didl B 397 I 9d IdG .
3R IFTST Iugad 1 Hiesan s ffeiex a¥aar ad g,
ST Ale DHH! 813> 3101 TG JURI RRaT 31 FiTelt fiesd.
. BHT SHTIRIAT SETaR Guid e g A d.
<5 Rifdiswa die:

1. & Rifdied Iraed v Seacd ST Ul dis SfRd SR,

2. ifaRad fie, dieq Mo cyeq ariReaT e W od Il

3. g WG ST i i e Iges SiUdh Sicd 3.

4

5

DR e

. T 9 IYUT eI S1d ST caHTd ST HRIa! ANl
. o1 %d YT HRTA ARTedH e HRITdT diet ol 8.
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sy Riftisa sivem anfor srfyomes:

Ourter sealing band.

Inner sealing band.
Carriage.

Cushioning system.

Adjustable cushioning
SCTEW,

Fiston. Fiston sealing.

Magnats.

' " Profile tube with slots
End cap with fixing screws. — for fiing magnetic switches.

Figure 3.1 Rod less cylinder
1. Extension Stroke 2. Retraction Stroke

Internal PistonT Coupling l

High-Pressure Air Load Direction

| |
-p- o=
Left Port Right Port

Cylinder Barrel Cylinder Barrel

1. Cylinder Barrel

2. Inner Sealing Band
4. Quter Cover Band
5. Internal Postion

Figure 4.4
Rod less cylinder
JMsay Rfciex 81 T [y Wi sieguer ome St gl fiked s Ram dild €ie
Hresadl, Age @ sdd Ypiod 30 Hide ). I FiUd™ Uh dige Rifiex skayiadt
i Saar Sral. ke a1 WlegR §Tel HiReldl 98 sl 3d), o ffeievar wRavar onfor
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STIO1 T T URd Wil GIed, SaMes gTadTd BUMRAT dRered AR g-YRI&d did sy

Ed). 9HIT YHR=AT T[4, Tie A Hiferhr s qofut wredd sryam; amgst femed

U Qfdaemell dadbig R Sd), Sl &1 3IFU Jab g SRSl did HRdl, SUHes HiRel

IIATSRUMETST $1&=f yoredt faiur gid.

Jrsad Rifdisvd wrae:

fORe1 RT€ Y UASTURITST ! SR STaRIehdl .

R1E IS SIRGHIRIEN GU did Kb e,

(& FHfeiTear T guid: FR1HRuT 3.

ST MRS A'S e I YHR AT Ha ST,

P YA HH SR SO IATST TR,

A BT I T B HRUAN e,

Ssa Riftrsed dt:

AU aT $Hfd Sifcd 3.

URUIRS A8-ThRa ffeieuen T oiRd A,

TAUI Wle Sy Tesdrdl adl 3.

WS fobal I ST ST JuYed el

e gof0T T TS Ww aTdTaRul STaRTd Sd.

YIHIT UHRTA Tl &l T SR,

42@%%%@@?&%@%@ e gl (OR AP Flew), elsH faa
Flee 30T P e TR Biew:

@sﬁ%s».wr

A e

YA URR Fleg (AND WIS Fiewm):
Scenario 1: Input from P1 Only (P1=1, P2,0)

P1 P2

— &
P1 = || Internal Shuttle X
—- Output A=0
-
A
(Output)

Scenario 2: Input from P1 AND P2 (P1=1, P=1)

P1 E % P2
Py
P1 * Internal Shuttle « Output A=1
r/ (AND logic)
& LLT L
A

(Output)
P1, P2: Inlet Ports
A: Output Port
Shuttle: Internal Sealing Element

Fig. 4.5

Dual pressure valve (AND logic valve)
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1. YT URR Bleeg 81 Blecg HORUU AND TMoreh AN al. 3HT3eYe g
e quaraTdl G 39Yc RIUc UhTd dod! 3TaRdehdl 31¥d (P1 dR UIR AND P2 @R
U3R).
2. IR SUART: Hald YA IR GIH-8Td YR Gibered dvell Siidl, S U9, ded
fhar eiwrer® daR. AR had dgTd B B ol SHU¥ex STeT §eullaR AND
ITAT FCUIR UhTd I3 YRGS, SIS Gl B1d YRIGTUT! HTHIAT SR g2

g,
Ted Biee (OR AP Blew):
Out
Shuttle |
piston . E
| EE
|
Port 1 __i__, o Port 2
Primary i i | - -
sueoy = — I s TG
(a) Operation (b) Graphic symboi
Fig.4.6

Shuttle valve (OR Logic valve)

Tcd Flewg, WA SIA-dP Blecg el WU, BT U JMHI SFRGRMA held @leg 3G,
S UHT Ve OIRA UleR Hidiged fAOaur Sadss dMT aiaRal Sdl. 81 ¥8d IRRugi
Ay e I, TS dHeM fhar Ydhest tu saed RREmASt g1 smeef vl qed
Flewg HFIG: &I U0 HH 9 Hd Jbesl fhadl dH3U UgHYH Gd Udig RIHaRd
S g, M1 a9 gafdt Aiaiard! ga Anf e &xdl. Sidedl oy Il §9ae Uleasid
URRSTA UICaRId GIETU&T STRd 3RTdl, T Red Uk S1aT Ui 8¢ ®xdl. oIl ST Uieaiia
UIRISAT UIearid GIETUe SRd gidl, gl fURe eiua faRiurd Iedids WRebdl, Jordl gic
d¢ Bl ST STa1 UIE IS, 3= UHR S RS A g 3R6S 5d YRasl A

gl

e1sH f$a giee:

Needle - Chamber -\

T
%

'

o>

ik

\
\- Check

valve

Fig.4.7

Time Delay Valve
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<y 18 Bl 81 Th YAIoH Fleg 318, Sl HADHITIR R d& YT HUAMNTS!
RS ST, <TsH f&at areadn fhar S B Adl, SegT AH-Red Wil beld @leeeHyT od
FHTffad HROAMET 9@ dreadl fhal HH dvdl. <y f3d ®lee 81 JRfedd! HFaues 3/2
STREA eld @iees, TR ReraiaR i dicet Relle @fee a1 geskiar JaieH Sd. egH
& e difeet sgieag=al AIRM Rer@iaxAed) a1 RerafaRag gIumar TR el Year R
39H U &l SlTd. Yicd Blecgd FHMISH e HHT 0N fbdH dosa ey fSad g&ga
=0T o Ad. Jrfed sy S Jleguedl YR <R 80 5-30 Ydbaia e AR
313, 9Tl Rk Sy eTeH f&d areadr aa

°req a0 ®lew, TR THR (NC type): 3-f$a eBHR (NC type) At g ST
JfFgues Ryt @relld sipdid qraaei 3ffe. YY fadd Bl 3/2 SNERH Held Flew
FHIAAGE! 3iH-f&a IS BT HRd. W, BTe! Xa1d AP @leg 3¢ G- SIS e Blek
Hp-f&at HieHE BT B Ahdl. T IENT6! Uicd b Glecg el Uley SR Hled Tlgold.
%W"W%}I’E

Cylinder Extends

Exmpist Vakog
Intkot Fu‘rl\
T Exhaust Part
Outot Porl
fromm
control
valve
R

Cylinder Retracts - Fast!

Poppat
__ -__— f exhausts 1o atmosphere
control valve
sipnal removed L
—
Fig.4.8
Quick Exhaust Valve

R VAN, Teie Gl BT Red fdhar saa Ui drnfes Rifdsw=n
SCHY SUIAT oAl Held ®lceHYd YRAST BIUIRT gdl THING Rl gde dleqd
I6adl Sl AFeRd Uiie TEike Oic did $Rd T gleegan 3ece Uieayd Rifdexad
gdl UdIied 819 ad. 3Ifed gaT eIk ghad 3T Ise aR Pled, BT Tpfad B,
SR quf 7S fawR firesa g,

ST Held ®ilew TIRE Bieegedl a0 UIcHYT 8aT SRR $Ied, degl TeRd Uiic
gde Ui Wa HRugrTdl garar oftr weie O Rifderar Susdl. alfad gaar AT Tk
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FleegHe ATATaRUNT dTgX STUaTd! TRA faelt SId. FHT=Id: §d1 dheld @legds URd YR
P, of GU IS TIRATS 3. U, TR Flog [NfeieraR U d9aeH, e Uedp Reae
B HRUT JATRUNTI AT 3R U TG AT areT Sl

4.3 AT TR, B, fhfc, e afor Tehey, Sfagrjaey, AheR Jid UHR, SiUdhH
i Sk
TSI 3ATfoT egfa:
Right T Right Right

oo o (B 01
Wrong Wrong Wrong
Fig.4.9
Pipes and Tubing

1. UTSW: 3 VT, HH! IRRScedT fRR YNTTT aToRe ST (HduTeRor JRifes T&
YN fhar Hisar I el grSiicid YUNITAY. § HAlU ST Sftr 98 faar
Jes s e Sed A,

2. T I 19, A8 AT YNNTST dTuRe! Sffd (SR Td ST gragiiad Reqaed
). grglicrs RIETAAd! U=l Joqd Sffaf WU aiaRell Sl SRl dret
Tt aTuRs § YR et ofrdl,

3. SiYP: TESNAPUG] FURUG: WA (PEF fhal W) daRd ofd, o

4. ®rt: 59 YARNIS! S, FRARGE, H3T0 AN UaH HR.

k| (Hoses):

e~ b=y % EA )
#7587 B B &%
88 gz 2 P £
.g E S e EE &
& s B g!! =
Fig.4.10
Hoses
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1. IYBTH: SgER 9T 3Hd A AT DR (GANS]), Aogd HIUAMISET U
@TETINITS! Ses Wid aRR fhal TRICRA BIISR) 30T JoRid IREUITED HRX
3.

2. P o) adafadad! TR 3d, fad arRA SIdTd, S fRR gehle glerard HRum=an
SfFU SIS (IaTeRUIY, Sehg! gHARIA gragiicrs RifeieR). 8 bus =wdrd 3o

3. AR fIOR: TRy WRAAUTS! srdd A= SRidK I i fHas smaas

W(ﬁﬂ%ﬁ)z
ST,

YPR:
a) ¥Ss fWhfeTa: S qraT=aT JRIfcd WIS AHFIY0! aTuRedT SITdTd.
b) FdT fhfdTa: 3= TaTg Sae gSiad RIEHAe HiAT UTew 31for ow
SISUIRITST AToR e ST,
¢) FUF/BYT fpfErT: Aed cgfe Sevamdt aruRe srard. egfeire fidaR dea
o1 (@da) argm da FHram.
d) o -feasee sultia: & fdhar ST dads, TSARIEaR SIS Ul 3107 37 HRf
T HRAT (ISR, JrTe s ¢am).

e 3nfor ebew: i sidwfd foT STeT TTadl IUIITS! 3iid Hew@rA 3Hgd, ST 4T
ORUT RS HRIEFIER 1701 GRI&TaR B,

1. d
PRE: FAUTAT YRTHL Gard! Tl @0 (SRS Hiew) fhal fRR YRTURE Tt st
Xfew drem).
YbR:
a) fUea i (ST i®): fiRe-TaR S9add SdTd, ST SRA Sfavid et eresar
Ad.
b) I8 Wed (STIAIH®D): Rifcier sered sHadd 3radrd, o fUke = &gl Tes !
TS AT,
¢) 3N-f7 (Kfew/srmTies): sg3want v, 1 Jered s9qd &d A7l fda
d) IR/ U (STFERY): fiReT Jisw S1ekid Sy S¥acid I, of Rifdeas
AT, ¢es 0T g Terd Uax 813 1 ¢al GBI IS Wierd Jhd IRadTd.

Z.W:
P TF RR 37 gehmd RR A1 UaH a0, S Fleag 310 AHhIE sldel e,
FIYPT: THIC: AarID AMGATUR S SN, S &R, Pl fdhal HUlIey.

Mabharashtra State Board of Technical Education 73



Industrial Hydraulics and Pneumatics (316363) TSfegd grgiaay 3fs <gHfeaRT (316363)

AFgaes (P TS Iaaadra))
Dust Cap ~ Gharging Valve

Connection for
4 second vessel

Charging Valve

Protection

Collar Gas

#— Cylinder

Piston

Vessel
Anti-Extrusion
? Fluid
Bladder Accumulator Piston Accumulator
Fig. 4.11
Accumulators

SFRIcIcY § ggioe R ade aTaRUMR faRIY JI&aur IUHRUT T

FIYBTH: JINH TSR UG &Te PR, I U Ad 3l oId adiad sieR SRdl, i
FAfSrT IR (ATURUTE: ARIEIeH) W-aTs dBod Sl 0T grIgiferd SOR SEadr S,
P

a) Sl HTGAUT: TId SaTd! 3ol AIéad], SaHes YU g™ &adT Idl fdhdl SaahTei
TS ATIR HaT Udl.

b) RMTd/HU-T INYUT: AP Flecg ¢ alvl fohal SfFafUe gIedTages gIum=dT araTet
RIRER 1fOr grRIgiiereh Reh (dler §ER) ol Bl D,

¢) TSl URUTS: TEM TTBdId! HRUTS HRUANIS! 59 GROH R HHE URRSGIH dd, S
U Fad YR DRUGTH! IRl Ued ATgl.

Tohad (Bad JrRITed drat):
Noise
/ Absorbant
—= Inlet Outlet — =

Fig. 4.12
Mufflers
A (ot gracad) § Jrfes REmHE aTRUR Sraraead Halasie 3R,
FIYPTH: TYRUG: [Fgad e IR d, S Ryues s, Tee fovar wifes Afsan, o
Ted fhal @iie® SIS daaa 3.
il JEed legy oMUl Rifdievan T UidR s9dd Sdd. didT I gal oidg
S{IOT GRI&AT AT UTer Ul 1 3fTe. BIal 93T d TR FMUum=ar gaqd gid uard fheey
PHRUGTT DHIHG! PRI
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4.4 3T TgHCTHH! i@, W@ TW, JTH JTRA SIUIR IUHRUM BT STioT
WTae, PLC WIITRIAT Ul

saag! CgHieqad! Jied: Sade! CIHICH Bl doRiH 3iTg St JRITfed gedhiedl SIshH ST

HIIR AU SITIRTSt 3afded RveTdn (WYRU: HH ®lees DC) dIIR HRd. SARD

g R0 YUTCHRE ST IRAd (HGURY), TR JRITCH 9eh P UR UrSdld (FRIIRSY).

a1 3 RREHid T8 Soxtrd TUS QM3 S- 3RS SToRaR $old @i (DCV).

T qTURT S0M=aT IUHRUMY HIA: g SUHR0 JHICH Flegarid AfHISEIaR

TIP3t SFgues SUHL:

JUHI[ R ST

e CILEZREED) TG H@RZS
TfRAT/3Tge IUHTO (SIS AHR):

Bl U Hiferep Rl (R, a19, 9w) gaifeiees Risra el wuiafd sRard,

JUDHRT Lau] ITANT

ffeieR fiea TS HUGNTST RITd grgauy

URR R | 9e Setell 5 URR(EAT fobar da) sl Ruaaedl | Riked I sruamgd!
(ON/OFF) ¥UTaRd &, Segl IRRALNTS M U3R ¢ [HHM gEaR
3R Tf @ HRor

Ut | SITTe! IR TR = Hl fod! SufRch fbar DI deca YA
= STARRY MYTIRTEY AH-Plcae TR dTORel SIdl; | YT Sges JugTa [y
el gacbd (RifeisR fReqdh), seaer fbar | 901

DRI ITRdTd
THIRER | dUEH fARIY e gike Mo odmeR Safacd didbe SU8d | TR HIBIRR AR Sk
e fdbar sig Hd ey ReeH s aul
e Ta/MARAT Sua (g Affr®):
JUDHRT Lo IUGHT

TifeFisgd | FlcaRN SSadl sadgiHie. Soll TIHE S Y: Safacd R
TR, g e ea AU R & | Jrifess fhdd S aiala aor

Flecg W gadd 30T ga1 ydrgral

AR Seerd!
Oifeaied | T Il IUfRYc =nedr gifAs ferftre el S ua, aeg=n
IR (STERUNY, e fba eI A=l | SuRkidiel saifdes Riuame Suiakd

) B (379C)
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TR YHID AYHH AR B AT Ryt (@) soifdeds Rurame

& QereRund, Fier a1 garar ReaiR) | SUiaRd $3a, Ia: Ried SRao
fohar fych wifefemard?

golfdes | AR TR shetel UeH (Rywed) HiSldl | [neeted] a¥qe! ST fobal qul Sireted

DEXR IS T SHTYRTER od dHeld bl
4= ¥ UR UTSUaNTS! aroRe
STt

f¥a: safdewdt sifRcs a9, Te BT 3afacd Hic WA AU Hicdl ON fdar OFF &
Thdl, fhar AHRT (SR ST difole HhaR=T (AND, OR, NOT) 3{HdTd TUrUaTHIa! aroRal

TAMR (FARD): TP IUSRU & W-Je oA 3 ok 3afded 3MIeYe 3d, ON-Delay
(Sord! fada) fdrar OFF-Delay (Soif HH! HRUTMTS! fads). I, & Rifdsr y ddg

Safdge PIdeT: IR fha1 Raedpg AR saifdee e (Rerew) Hisidl. Iaeumd, yo Uiy

gaae! grEfes Afde fsmdTadia Aeamd ew:

1. AR STAUTH (¥¢U-Rish—0 STaUTH): 3G graareiidl hH WYYl 3RdT (IGTERUNY,
A+ B+ B- A-).

2. Jrafe® ular Afdbe: I SfFgued (Rifdsd) oftr aig wifeHiss DCVs FasT
(SeTERUTY, 5/2 Rt fdhar saa MicHIzS).

3. gafde® derd Afthe (Y diford): 399 RmaR ([@fiie Raaw, 01 §¢ §)
SuTRa Ryev~g JRI&d 01 Sgp U0l UR Urevadl Raey, R, TR a0 wex
qiifores fdhar Tfdhe fEgmea o,

4. qrafer onfir FHaRM: Hgla Wfbedyd oM3cyc Rucd Jwifcd Ilegada
Qferiggast SieT.

gade] TgHieRIY We:

1. aafedr 1T Gau gea: Sdiacd Heid Aidhey ([ARINd: PLC-3MTTRd) arafT fdar
Bl Jeqd oo JURT Jdd, S gUIUl JRIfcd AlbcuaRy Aleld SRS gl
UTSTUT 0T 3MTa=Td 3.

2. Sfga fREAYT (PLC): THd TS dAlfvie dgleRk (PLC) 3Hd JRilfed, gRgiad

3. @9 SRR R safdes R Jrnfes Rueren gaad ot Soil gl 3fr

4. PR THADU: IdG ATRITA YU, HMI (§FH-0=0 Sextha) i
HIER TTRITG Teo S HRaT Il
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PLC WA Ugelt: Sife dinaay gade] Jrifed RAard], dffoid dberawre! Retdoi
PLC 9IRS SiTd. T WATTHT UGl Wiy $Hgd:
1. @eY SUM (LD): aid I Ugd, JaacHdbi-Hdbd Ko diold SHTHAR STeTRd.
3, Pi<cacey, T Hig TR Wfhe qlford eRaTBYY gRiad.

BLOCK AND CIRCUIT DIAGRAM OF HALF SUBTRACTOR

A B

A — — D

HALE
SUBTRACTOR
B — —=8 \?
BLOCK DIAGRAM _)D_ D

A, B - INPUTS

D - DIFFERENCE
B - BARROW LOGIC CIRCUIT DIAGRAM

Fig. 4.13
Ladder Diagram
2. ORI AP SUU (FBD): €SS Hha¥H sl (S AND, OR, TR silaR) Als~g
Sred odrd, fefoled Affold SR,
3. WS TR (ST): IT-TRY, CRE-ATYMRT HIWT (Pascal RN S DHIEIRT TOIT
fha1 s HHNTST aTaRa ST,
4. RIPREa vawE I8 (SFC): RSRUT fFar Ru-am-wu T{a9ad) mived

4.5 QqTeAT TSI SATOT JruTfed Afhead deX SHUTHY fd®RT - OR, AND, e15¥ f$a,
Ryt

1.Riva sragitae afbecad A STauT:

Hfdve 3foT Rel oeR Sum fhTR 4.13 A€ gragaen Riked faarTd =, ot R fofie fag
JUE S-St gRSIad Rifdiex deld HRUINITS! drRal Sfdl. fhiR 4.13 (b) AL
PR 4.13 A Tl RReOud! ge-afs Rd o} SHUM gradadr SiTe.
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; e Power line a
1-LS
| Start
? & 00 e LAL(NC)
. ]
1-CR
solalZ] | 0 ¥ Ll
Oilin 1-CR SOLA
(a) Hydraulic circuit (b) Hard-wired relay ladder diagram
Fig. 4.13

Circuit and Relay Ladder Diagram

2. fua . (PLC) dS difoid STUMH: S 4.14 AL 8-d08 Rd 18R SHUTHAT
siPdieard! flua . der difore SIUM SrRgdde 3R, ale! SUR A3MTST THIRY
ST g Udl Id. Ko dex SAUMH aH 379 (rungs) WU TeR dlfole SHUTHAT
3 TYHY Hee A WA, Yc Aiede RAYATN IrTa, e o &
Dicacyidell Rel Picded aIRd SArd (ST "X 81 Wiithad 31ftT Age e far S
31T 313eye Hisyed ol Hiseaan SRl aTuRd SiTdid (ST 'Y 81 Wb 3N1flr &ge FaR
et Sir)

X401
X400 |:: ::| X403 - Y430
» ' 8
c
A P g
’ X402
X404 Y431
_ .,H)’ Y\
| S
g G
Fig. 4.14

PLC Ladder Logic Diagram
3. gfrsd gftevor:
AU gl 38 &1 PLC ol HhaR-gaR  MYTRA SRR dd.  dex
U Ud® T (rung) UehT qﬁﬂq SHIA (Boolean equation) gl »ar ors,
THdl. T IENTS], AP SAfdchd HIUHcd RUSICIH HRUINITS! Hiued ey A,
B, C 3IE] IR ST, T U INTHIST §ferg s =g Y aryHTor farfedr A

A-(B+C):D =E 2 grfig_ur 3R aT9d 93: NOT A AND (B OR C) AND NOT D
EQUALS E.3T0edral Hifgd! 318 ®t OFF ¥ '0' = 3101 ON ¥e '1' 7 Rugie ool 9.
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1 SHRAET 3 3T B E TSR gidl oiegl A NOT 3fadeguc e 3Rl AND B fdar C

SFHUCE 3™l AND D NOT 3fFZUCS 3.
GAA T F =G I 3 G 9ihd gid, ST F 9fehd gid

PLC 91U+ U=qHie® Afbed AT
IR0 1: U Sad-3Hfadt gghfed Rifcier ARIFAT TR HRUGRIS! aaRel 3e.
RfSR 4e (Advance / A+) STTUAMITS! ThT dedt GF O S0l IETdT AT,
SR T B! Uh §cul Wed, TR RS IRd AF (Retract / A-) g¥aKi=d

fRydfia aar.
1.0 pB1 [\ P82
- ] —‘p-I _ PLC
I 11 |12
1 1
] ]
: : @3
| I i
1.1 : 1 3
4I IZ
=il e
Y1 y |
EE
A1 b) wiring diagram

a) Pneumatic diagram

Assignment Table

11 12 01
PB1 §! } | I
PB2 12
Y1 01 ¢) ladder diagram

Fig. 4.15
Pneumatic diagram and Ladder diagram

PLC IR SHUHHEL GRIGTYHTY PB1 30T PB2 § URT §€UT 11 31107 12 1 BT 3T gdell

SISdd 3Med. e SAUHHEE 11 T 12 3 RIS Shed 3ied, Ages AND dloid daR

BId. ST PB1 31101 PB2 &1 il 9cUl UshTd a3 Glaall SITdrd, degl 11 SIfOI 12 § 0 SfaRIH 1

ART A, S Plsaudd Hec (UiaR) Urgrad! 10T $3eye 01 Ffhd Bid. 3M3eYe 01

fehd e WfeFTSS Blsd BT Ha ST RAfeeR ge (ae's) gl 3nfir smawas SR

Hal. SR PB1 f&ar PB2 Iie! HIUAE! T §cUl Wisd @Ead Arah), R ol faed 3g¥ g1 0

BT, HRT 11 AT 12 RSomed sed, e did! Thal 0 3Rd o) 3HT3eye 01 fiesd g,

3f13eYe 01 §¢ PedTeR Aferiss s gidl for Rifeie’ R AFl (Reae)

IR0 2: Saq SffgeT Rifcer g ofor At =it qigl gIerard HRUGRIS! aluRdl SiTdl.
fYfeiere ge urdauararadt PB1 81 GRI 9¢Ul gladl Sidl. [ifeigve Art suvarndt pe2 &1
UR[ §CUT Gaal oiidl. BT HRIHT SRUANITS! WgHed Hfdhe, PLC IRIRT SRR 3MfiT Tex
ST HIGT.

Mabharashtra State Board of Technical Education 79



Industrial Hydraulics and Pneumatics (316363) TSfegd grgiaay 3fs <gHfeaRT (316363)

AR:

1.0 = =
= PB1 PB2P,
] PLC
| 1 12
1 ]
1 ]
' i 02
3y W el 21 :
L 4, :2 N 3 .
=i vi (31X v2 CFX
y1 LY L JE‘LE
5';1{.'-1 3 |
ol

b) wiring diagram
a) Pneumatic diagram

11
Assignment Table 1 | ﬂj
PB1 11

12 02
PB2 12 | }

2 |
Y1 01
Y2 02 €) PLC wiring diagram
Fig. 4.16

Pneumatic diagram and Ladder diagram

IR MPHAH PLC arRIRTT SEUM 31101 78’ SR GRIdd 3Ted. Siegl G 90l PB1 glad
STd, degl 11 31 3fgue fRudt 1 gid 31fr dges Q1 8 33cye Aihd gidl. Q1 Jfhd HTedmaR
HifeMIsS Y1 T Bid 101 RifeieR ge Tabal. Rifcisy gul ye=an Sioradd Uigaedrar Siegt
PB2 § UXI §¢UT qldd SId, degl 12 a1 ol f¥ydt 1 gid 10T &Ages Q2 81 3m3eye Afhd
Bidl. Q2 fehy BidTd AiferIgs Y2 a1 8l 0T Rifeiey ud geardtean fRudid .

Exercise:

TLO 4.1 Describe with sketch construction and working of given type special actuators
1. Explain the construction and working of a telescopic cylinder with a neat sketch.

2. Describe the construction and working of a tandem cylinder.

3. Explain the working principle of a rod less cylinder (band-type or magnetic).

4. State any two advantages of a telescopic cylinder.

5. Tandem cylinder used in high-force applications, Justify.

TLO 4.2 Select appropriate type of special valves for given application

1. Define a shuttle valve.

2. State the function of a quick exhaust valve.

3. Explain AND logic valve with a neat sketch and example.

4. Explain the construction and working of a shuttle (OR) valve With neat diagram.
5. Explain the operation of a quick exhaust valve and state its advantages.
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TLO 4.3 Select appropriate accessories in hydraulic and pneumatic system
1. State the purpose of a hydraulic accumulator.

2. Mention any two differences between pipes and hoses.

3. Explain the construction and function of hydraulic accumulators.

4. Classify seals used in hydraulic cylinders.

5. Explain the construction and applications of hoses.

TLO 4.4 Illustrate the use of various components of Electro Pneumatic system
1. State the use of a solenoid Opertated Valve.

2. State any two advantages of electro-pneumatics.

3. Describe the function of relays and solenoids in electro-pneumatic circuits.

4. Explain the steps involved in designing an electro-pneumatic circuit.

TLO 4.5 Develop ladder diagram for simple hydraulic and pneumatic circuits
1. State the meaning of OR logic in ladder diagrams.

2. Develop ladder diagram for energizing solenoid using AND logic.

3. Explain the OR logic ladder diagram for dual control with neat Sketch.

4. Explain the forward and reversed sequence using limit switches.
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gfe- 05
TSI SATIOT <gHTed Afbed

(HYDRAULIC & PNEUMATIC CIRCUITS)

fawg A=l (Course Outcome):
CO5 - fEaiean YTm It gragiers Sftl gufes Afhed fawmRid @l (Develop

hydraulic and pneumatic circuits for given applications.)

ge®d SR (Theory Learning Outcomes):
TLO 5.1 f&oen YR ATt SERaRM Held ®le dlueH grigiied 3Nl gHicH Alhed

®Tel. (Draw hydraulic and pneumatic circuits using direction control valve for given

application.)

TLO 5.2 feoe T -ad! IR Held @l alueH s T JHeH iy Hlal.
(Draw hydraulic and pneumatic circuits using pressure control valve for given application)
TLO 5.3 feaen URTe-ard! vl dcid Gleg alue srgicd Ml gHlcH Alhed Plar.

(Draw hydraulic and pneumatic circuits using flow control valve for given application)

TLO 5.4 faRRy Gfrdhreraret srgiiae Afdhe fawmRid 1. (Develop hydraulic circuit for

specified applications)

TLO 5.5 AR tfwremzmamat W iche famfad & (Develop pneumatic circuit for
specified applications)

TLO 5.6 ded gagiad offtl gHfed yumelie ¢@yTd Ufohdd qui &1 (Describe

maintenance procedure of the given hydraulic and pneumatic system.)

5.1.1 fafeR sragiae sieeguet srrRee fenfvr: smavee fenfirar SrRde sfaguH
3T TR, T UGHed BT SRRARM $held wlecd aieey, YRIGeUl, HH, HbHEd fids
fdhar de Wiftriss RSN I Xakd- SFARGE Aradd oid. 1 IGdde) o gaduaRIa!
URIdIC gleegdl dTuR ol Sild AAlg). SR dheld Bleg el WadR ARTUR RIS 9d SRRE

AR AN &bl Wil
AN N
VVYV

Fig. 5.1
Direct triggering of linear hydraulic actuators
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IR Flheae 3ii3d crdhmyd ey UUT=l Sdcdhe Ualied gid. Ud gregad
3Isd D.C. Flegds UISad!. D.C. Flega a1 YA P UIC A UIcRl Sheaar sl 3t B
O¢ &g odl. A U S.A. Rydst=r gdear Sisdal SMdl. D.C. ®legdyd 3iisd
TRUARIgR Rdsas) Hawr oxd. Ridiexued sad $fisa fReen hy IRedHgd cdha.
SiegT sl URRIBIT=AT SellUa SRd gidl, degl dl fiRe-a Ridea 39T cldbids Ghdd!.

SIET D.C. Flegdl T Ay et A fRUdd ot o, degT Sfaeguexdr A
OIC (S 3M1aT 3f3cde WUH R Hd) T UM SIedl Sl Mo dorm P Uic s gidl. P
TeHYT RAST §¢ Fnea BT fawarar onfdr A siQedenn! siga RefefR=a T udss
THAdl. R UIeHYA ad guiun) dex Teedmar fUked STaT STl Uleiadl. SRIUSR fRe-ar

5.1.2 fafeR sragias Sfeegueidt srymel feniaT (uraere giceyg)

—=
L

Al |B

r--—5=i X ST
i
| Va2

‘\L VA
Enemliﬁ:
@geCTNCR]

e TUHY
@& é .

3

A

e e

Fig. 5.2
Indirect triggering (with pilot valve) of linear hydraulic actuators

TR gragiicre Sfeeguea Qe feTT B Ugd T Uridic ®leegdl aliR e
YT URIdE 3IReS SNARM dheld ®leag (DCV) =T Word RifteT fafAd avd. 9 3=
SraTeT aRfUdde! Riciexar Wy Sfor JRiEdutr 1f HR01 TR Bld. ST HTReR Uree
leeg dIaadl, degl HH YAl Urde Ry G DCV =1 WAl Ul fdhdl ga=a1 aTed
ReaRe W8t R a1 Sl FRU Uee Do SIfaR™ HH! 90 garesdl, de e
o U glaTd 30T Aaa feguesd Rale, Wadferd fdhal = qEmadid a0 gay gid. &
Ugd YUerl fayragdl diédd, T Rlcgaild Siiel BH Hd 10T TSy gragiicis
YUTHAE 3 d HRIGH Tl AU Hed P,
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5.1.3 S grUSITere Sfeeguedt sTavae favifer

Fig. 5.3
Direct triggering of rotary hydraulic actuators

Tagues R a1 RUdid D.C. FlegdT P UIE A TICRN Sieddl SRdl, S grg! Hiexyd
3{fge UdY HRd. HICHA WIUIR $Hisd gragl HIcdl gSaerAl &R (clockwise) fhad.
IR 30T HHY TTETe Sfigd B UICHNT R Uicdhs SId ReregiRas) R

Aifa fRrdt: D.C. Tl YR seauamEt g seur aead S, a1 fRyda p o B aiesd
SIS Sildl, ST 3Higd sg! Hickedl B SAcHYA UdR xd. 31sd HIcdl gSdes Tl Iac
fa=A (counter-clockwise) fiaa. o1 fRYdd A Ui R UIERN ShSaan 3/l saTgR HHl gem
3iizq Rregiarye R .

5.1.4 Aedt gragioe JFguedd smwer RAfi uraee ®leews): et susihe
WWHWWWW$IWWIW¢@%WE@W
Flecgd AT FHRU. T T Fleg ¢ lqUerdl Aradd!, A & ®legdl d¢ e
FHROGT! SAIHT Jed L. T Usaiges 3 YdTg ciedT Jes! idaqueyd Rute, HHt
ST 30T 31 YRIGT 0T o) =1a Bid ST Y& UiaR s~ g SadT ddTdl.

ged / gics RU: 71 DCV 9 R¥Ydfid 3Rl e UdTg §¢ sidl; ekl SiazueR dldh
Rycita gl

THT = fihrar: ude ®ieg &1 DCV A1 U1 Ude UicHe URRUTGAd], Sarde Id
e gral. durEn vdTg SiFuere A Uiddws Sal U B U dh2 sheal Sl de
3feFAUeR YepT faxI Ol

Idc feRA fihear: e Siek [9vg URide UieHs] TRRUTGAUaNTS! e »al oiidl. s
UdTg IC gial (U0 — B U1, A I — ), ATMOT Sfarequex=ll Aet fomm Sxfid Ieea.
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TN
TN
Aty B
N
N A J_.LA 2 P
" T T N
Pl LT
- “A '\MJ. JxA—__D
CHIF rl
lr"__T
T
Y
Oy
L]
Fig. 5.4

Indirect triggering (with pilot valve) of rotary hydraulic actuators

5.1.5 RifTeR <R ® Sfeequexidh stee fRfdm

""" @

1. Single acting cylinder 2. 3 way 2 position
direction control valve 3. FRL unit 4 Air connector
(a) Control of a single acting cylinder

Fig. 5.5
Direct triggering of linear Pneumatic actuators
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fafReR gHie® Sldegue=l SrRRde TR degT Usd, Siegl SHTtReR - SRR
Feld Fleg (DCV) SRR AAad!, Sl HIUIdTe! grIde fdhdl i Aol 7 aRdl HiaNS
ga1 Ridee s UIadd!. a1 Usd e 54, I §eU, HeR fohdl Adbied bH o wlecgal Wd
Ueh] TS gal ardadt oird.

DCV 3HRM TEH, §aD] A0 IHR FHICH GIEIaR AIAqUarTol QT SRIeres
U eRATE! TRS 9d. AMHes 5f Ugd AUl Sag Sl fbwrarik 3, Sfor aeifai,
5.1.6 fafeR grfes Sfeegue smaer fenfen (uraee wfegwe)

VAVAVAV S.A cylinder

Impulse of .
T —_ T\ /W Pilot controlled

3/2 D.C. valve

Push button
3/2D.C.
M |1 T\ D

@ -0~

FRL unit
Fig 5.6
Indirect triggering (with pilot valve) of linear Pneumatic actuators

Fig 5.6 A& Udce A 3/2 D.C. ®iexg 3Mad Aidhe aifdd 3Mg. FRL JHeaeA
JUIRY g1 GRI-9CUT Arafaaied 3/2 D.C. FlegHe Uax &xd. A1 Blegded P UIC 01 A O
TRER SISdd RIS SIS gal A UIeHYT a1eR dd. T A UleHyd ot gar urgee
faf3d 3/2 D.C. Flega UC AR-AdhS Al SN,

DI gl YT D.C. FlegdR S TUR Hed Tell AT TR Ryt firesga
ad. a1 Ryfid P1 OIS 3M1fdr Al UIE Ui Sheda SdTd, SaTgR FRL SRl HIas gdl
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5.1.7 e} <gHIeP AUl SRRTe fearhar

Muiffler
- Hoe o=

Fig 5.7
Direct triggering of rotary Pneumatic actuators

7 fYdid FRL HeHYA JUIRT HIBRSS gl D.C. Blegd D TRl ®Rd. D.C. Rleg P
Uicar A UICRi Shedl, S HIBRSS gal TSR Hicxde Ya¥ &d. aes Hiex gediesl
e fihvd. ST D.C. ®le I fRUANTST (Normal Position) IT@dal STTd, degl P UIE 8

5.1.8 et gHfeH SFguesd e fefT (urgee glegws)

©
1 - ”}Q’
TS
® ©

Fig 5.8
Indirect triggering (with pilot valve) of rotary Pneumatic actuators
® fdhe RiTa sifacT Ryciexsan urde MOaumREd 38, had FueHe 9ad 3.
S.A. Riciez=ar SRl gSRRERMT (ThiGRITd®) Hier duRd! §id. g1 Jiek uride afd 3/2
D.C. Riegedl AGTAM e (rotary) Tt FHI0T Hd.
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5.2.1 Rivrer 3nfor se@ WMo Afdbe
AQ n()
s
e
$L ‘
oA hig
T- \"2
®

AT
®

1-S.A. cylinder 2 Lever operated detented 372 valve 3 Roller operated 32 DCV 4~ DA, cylinder
§ Pilot operated spring refurn 44 DCV 6 Lever operated 22 DCV

Fig 5.9
Single and double sequence circuit
SITURM 1:
S.A. Ridsvdl gaama WeR 3ifuves Flegudd: FRL Hcadid SIEss gal Uud 2/2 D.C.
Elegdd T Fav iR TR 3/2 D.C. FlecgHed YA Hd. Al SIACHR! ABTael ga
S.A. Riciexarn fiRes ge gdad S ik TR 3RS Blegdhs bl fUked gad SR
TS TS 3/2 D.C. i JaRal W FHRal ST IS TR HHID 1 gl Bl

ST 2:

D.A. Ridsdt géta (Forward) fa=m gemmer: s.A. Ridiexan 37e €8 3/2 D.C. @lewgdl IR
qreal 1M1 Bleeg TS, S FRL AU gadl [RadT e Sedl Sl JeR IS 3/2
D.C. RlegHY gal Udc Alg-He STd SATIOT URIdIe 3HURSS 4/2 D.C. Rleeg HRR B, 2/2
D.C. BlcgaYyd JURT a1 D.A. Riciexaar A SHACHRT Ya=T &R i five Ifsen geid
f=Ie cHad. B UIC R TICRM Sheddl S HH! aTd gal aIdavud TaRie gid. 3=
&R SR HHiS 2 gof 8.

5.2.2 € U9 SIS Afdhe: a1 Aiched s @l URR (LP) 31107 1 URR (HP) 3R &F Uy faaa
3YdId, S Fig 5.10 A gRAfdd 318, Ul Selg gIadld (rapid movement) TS AT
LP 30T HP Gl UU ThHaUUl 3iisd QRadrd, sardes fUke-a1 ReaRM Tl Sl Hict
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Ted goa-d S I gl Ud ST dhuNGs gradid HRugN goard &Rdl, dagl
Joardia Hg T HTaRIHhdl 3d. 1 ThAER HP Ul Ya1g e @leegdn] desiaal
ST 30T o LP UY Sfgueran fisd QRadl. Ud adhulIoiaes Ueiaediar O RT3
SIRA AR HTTIDHAT 3R, AT HP UUTal YRAST Y51 Y= bl Sidl STO1 LP Hidd b d
ST S, S 3o URRMATH 818 U9 SRR THIEIUl UR USd.

AL X

i

High Pressure Low Pressure
Low flow High flow

pump pump

——
—

Fig 5.10
Two pump unloading circuit

5.2.3 FIdeaa~ Albe

de I D.C. FlegA Uleedl RUda Riciexadl \iaedl SAecHYd ad Ud=T &d 3for
fPR5.11 A SRITVH A8 ok G Iadd. IF DlegHl! fisd HHSUUH YdTed
BId 3M1for Rycfexueial av=an UicHeH R Uiddhs URd S

s Wl IWRU: SR FRIAT Fleg IUAS A, TR AlSd TS o T fore=an
TS 3ffse T YaTfed Bisd, STes ke Sfi@R-3A 81 Xdhd! ST Riciexa U8 Feerall
IHIH IS Tehd,

Jeid RRdld, D.C. Fleg Rciexal aaAl $ccHYA dd Ya% && odl, Sarges dle Qe
3R IR goad gld, e aRadia sz e Sy FéeRaay URRYRAd.
fOReraTdia URRYd-FiEd Fdevday Glemal ¢ Bogdl UeaedaR, HIEcady Gl
Josdr 3T ez Ream Kiepard! sifgadan yared 813 <.
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Load lowered

4

| = ‘ VCounterbaIance \__/w
y

| valve

— >

AR

N
==

Fig 5.11
Counterbalance circuit

5.2.4 fareewan ARy yrmaed w it grarTdt afde:

VR-REgRAT e MU I Haed] Yeue SIS Sefadid JRRATg &d gl
T aHUN GF FIUGR UHSTdT 38, Gl darry 3= f3wroft Saaer 3img &t sifdeemgs
Fleagdl ATIR Hal S, o fhTR’S.12 Aed SRaad 318, YA Fig 5.12 Hd ®leeg 500 psi a”
I HAdT 35, SR Flecg AN H3caicaiid YIRS500 psi U&T SRA SATell, TR URR-RSYRIT gleg
3fA: ¢ gl SNfYT U a8 SNRfhY duR Fxdl. a1 ifremdia IR SIga S
TR 500 psi THd HH gIal.
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NE

Clamp A

| H=
R < Lo
iy 2 -
il
I=__ &
i I | 35
il
Clamp B
Fig 5.12

Circuit for reduced pressure in part of the system.

5.3.1 FUSITA® Fegueddrd! Hiex-3+ Afbeq

B
X 9
A B
VAN I [ - . ravy
—— k4 >< =
P T
il

Fig 5.13

Meter in circuits for hydraulic actuators
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Hiex-39 Fihe & 1=t ugd 3R Sumed Uell held Glecs gHagieid JieHaed 3= FbR
JfAe STAr @1 SfFguekdbs SUMAT GaTH] YATEIaR M8 (restriction) Jdl. SR Tl dhed
Fleeg ST A, TR feeguex Sl T THIUTA RiciaR T8 AT TReIH 01 Rcawr gufgot
3ad 30T ATHes e S=aT TRSYHT 37 HHI Bial.

ST YaTgTdl = Ided, degl 9 ®lees YHIYd Bl dI IRd SVIRT FaTg Wl dheld
TIHeTH, JHisd Ted Flegdl TUN H& 9h @Blcgdyd Uaied gral, e e Tt
fafad Yed R e o o Bt Ryciexdn ey Wis fafa oar oral, R Reavm affs
feifa e ora AL

5.3.2 TAGTS JFeuesiard Hex-amge wfbew
®>— —®
D
e = ST
f@ v P‘_'__T'____l —
i |

| 2

Fig 5.14
Meter out circuits for hydraulic actuators.

frRue Hiex-3¥e Wi Fgia widhe qrafad Mg, a1 Wiheas) il deld Glew
SANRH $eid (D.C.) Rieg 0T Rycfexan e Us I e S9fdel Sidl. a1 Glecgdl
32M Fqqult AT HRd B Ridexqyd der AURT gD 3igd FIfRAd (metered) dell
ST, SfegT D.C. ®leeg IoiedT U gafdar wiidl, degT Tume AU 3 Riciev=ar sgs
TShe TSl ordl IS TSHYT WRd AUR (exhaust) 33a NefesforAed digravamydl il
el QoY SeRa yalied gidl. s TS sIoeR a1 i uferdeures fOe=h grerem
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5.3.3 S Fegueadrd! &its- 3w afded. N

®= —®

IF
<
-

-
o—t |
E. L

(@)

Fig 5.15
Bleed off circuits for hydraulic actuators.

SHS-3iTh deid Widbedw Uy offdl SiFeguer afe HY UGl dcld ®ic S9qd
Sferegued HRIT Fafd Fait ST, a1 T el el el @lee chHe TR TS Sum
UIRSAD] B, SUTHS Gihed! HrRigHdT el Jgd. a1 918t T8 Ul beld ®lee JRET
3. IUTY, Uil el BleggR chHe] Trgel SIUIRT YaTg ST fRRR fgar a3, guren fSwamst
Y dad AR fagued] Tl dgad. SIFgueRdl g (pull-type load) @e WML
N, HeR-37 helad e o 3 WIS Heid Hesd v IU X gid ATel. 3D SlaFguesHl
AU FEfd #R01 a1 Afhene Yag T4, § Wide RN IUGRUAE qURd offd ford de
THTH 3! ST Tl YISHR S WiHH 3R

5.3.4 gHfe® Sfaeguewrst Hew-g Afbew

-3 gHlCH AiheHd, 9 Ricgue Tl Held @iee (FCV) 8 DCV 3Tfor
SFguex i HY JHfdaT Sidl. SfaUe’al TR KIhexH Tt FFumme!, fhras)
SRITATYATT FCV 3T 9 Fleeg Uk Wigear xfaa Sidrd. Hiex-39 Gidbensd HiuRs
IRl 3R, A1 Widhedsd SIS g1 Rdsxdsd S @A Ja Hd df & Tl dherd
Fleggr Efd e oIl Fov Ride=an s9deaRk s9ide wdl. $U T8 Ui «C” g
TRSTAIST STaIC 3l 30T IS TS U “R> & RET-a1d 37eie 3R,
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Fig 5.15
Meter in circuits for pneumatic actuators.

5.3.5 gHfe® faeguedwrdl Hiew-3mae Afhed
[ 3

T
Xy
i

Meter out circuits for pneumatic actuators.

Hiex-3M13¢ Aidhend, RdemYyd S8R ST THRINRE §aaR M8 Y (restriction) SMTUH
et Tt g Feft o, a1 Rdume dHIR TR |, e fRe-=l gramnd ¥y
3T RR g faRiva: SR ANl Sugad. a1 Afhers) 9% Rlegds Tl deld
ST AUIRT gaT Yicd dell ofd. I Ryder Sde fbar sfdflEa wdia g = sifor wct
Hraayul IeTd, A Wit gid. § Afie dlsan deadn uRRRdd it fRRR Tdt Fa=mr ga
AN SERAT e ot Ridisiard! a¥a I faxi=ar FaFummét (vertical control)
3HfIH TG 3. Fead die fhal NERMTAT didhl 3R URipIHae RR g Fdfd
BIadTd TS auarITa! Hiex-3T3¢ Widhe 81 Yarad Uaid 3Tg.
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5.3.6 gHIe® HFueHvTd! &is-3ITF Afbeq
2\ o\
U —\/
WATTLLIVE W
JIL X L
Col YL/ ary
|‘ O—V
A
el
o i (X) b=
Fig 5.17
Bleed off circuits for pneumatic actuators.
e =he-3HP Alhered ieguexd! TTd! Fafd exoamre! sifaRead Hioess gar
UeoRead Wil dheld ®legHl| dIdleRUNd (atmosphere) TR dedad! old. a® Ridexds

SUM=AT §ad THTOT ST BId SNf0T Sfauexd gTerdrd HatliH Bid. 81 Usd 3ol BRAEH Sa
3f1for e it sramaxas ae Ui e-aed § Tide 31t 9 3.
1 giched & e WgUro:
1. SRRERM $Hed Glewd
2. Ul Held wles
3. 3faegucR]

5.4.1 AIfoT® OR Afbe

R 5.18 wdfia R sffed Rder aF g IfbcugR Idaal o bl
ITERUY, Hg3rd AHTRA fhar sffcfeds Tfhe RudgR SITRYF. WU, $HIvde! Th
HeId Bleeg HRIRA el (OR Ry, TG Riciex &1 Fval. I R 5.18 Ahd wihened
OR e 3fRIQTd 38, |, SR 3 3/2 SR Hald @lecgd 3MMIedey gl Tl
OIcRl Siisd, TR e el ®icgddld gadl Ualg gudl dheid ®lce il Uaiiedyd dex
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SIS, 30T o= G Riclex &1 SRUR T8l g T01 [ed Gleg crre A Uledl g
HISad! OS> Wehd. X ®leg YA HRal DI PIUATe! U Blecg IR AT AR
891 Ridiexde STed 30T TaiieHe arT JUIR e,

AANAN

A Y

V V VI
PR RS Shuttle Valve
7

TTT W ®:TTT h/W
OV OV

Fig 5.18
Logic OR circuit
5.4.2 WIfoTP TUS (AND) - 2-88 AW Afhe

v

@
—

T1 T

©

Fig 5.19
Logic AND- two hand safety circuit.
TUS (AND) o= Serdid derd gl Furard. arm 31 3 o1 fRa=ur had deera
AT BT Rl oleg] AT HUET SISR dig A SfOT HY3Hd deld wleag HURE bl Sl Tl
TGS Gl deld @leag SIS HeTaRd Jusdl. IR 5.19 A AND HaRM didhed SIUM
A 3Tg. Riciex Had dagTd B R, SIgT Gl @iee SHURC ol ST,
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5.4.3 @@ Tagiie afdbe
th.j.
JIVVYY
G- 5
5 Quick return
G: TIT M
¥
Fig 5.20

Quick exhaust Circuit.

BRAS AIRF: OReT= qeia gIedrdiey Siss gal uie 1 ofifor ¢ 2 Anf
o1 AFfia Sy SRREE WA &xd. I URR SATHTHER H1 $HRd e Ulc 3 §g
M. TIC 3 A1 94T Ueh TRICR Sadl SiTdl, Suidh e Taiieos gIUMRT TSl BT gisd.

e A foe=ar Red gemmdicram Ridsadid tagie gar O 3 =
JYSTIMHYH T IIATERUNT deR USd (8 SUSU ATHRIG: HIS 3d d AR Il ). AT
Ryt UIc 2 SATHMER Tiaee 3Gl TS THRIRE gal aid T Ars-Hed i g 316 AR
fohal BRI Seld Gleg R STUgTd! STa=Iahal ed ATl

5.5.1 SIFIRIACYT JTFIER} UTaR Wi FUM ATUR HRUIR] AP Afhed

2 SfFgaeRs SifareRt Ufar WRf WU aTIRd SIUR Faid I YR ede! Th
3. 1 URHRHe SRgaerd Y 3 3Rid &t UUM a9 e ae M Radd Hisd
A 301, TR HTEHITAR fagrelex § Fdadd 3iigd Tiad!, e aaed ol gid
STIOT GUTe WA FRUIRT G&H $oll Aid BUH SR dxdl. o1 Yo Sexfiice (GeiaR™
TTAUTT) TR S, 31=M {3h1oft SerReiean aroR YUl &l (pump capacity) HH!
PO Hed HRdl. AT YAHRAIE SRR 3N BR-3 Fleegdl AR bl ofidl. BR-d
Fleag TGSl HTIRE Bl ST SHRReieata sifza Ridsan sid tShs Uredad . 3
PO e Wi guf SRTd U (extend) Wbl Ryciex Juiut TRUS Fedier U4
SfFgEdeRdl d HRdl. BR-d ®lewg ol-3fdcge dedarR Raier Rae gl a1 Jat
SfFgrIcier 3M1fOT UY S 3ifsd Radld, S Rider Jaeidq Reae gidl. sfagraexar
3T UTaR TR UM aTR HRUAME! &) Ugd 38,
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Accumulator [Tl &
i

Fig 5.21
Hydraulic circuits using accumulator as an auxiliary power source

5.5.2 Sidbol P UM AR ATRINT SIS Afbed

SIFRRIICAY Adacal SHoll Yueiidia STdedT fdhaTl Sredid cidorde giom=ar
Sord] THAM HIUTS HRUTMTS! aTURe! SIS Xdhd. (FTUROMY, SiegT Ried JeRrgs
3T U7 SHTRRFHE T, dogl 81 TR Sagad.) &1 UGd sasiad JauRe Jioeads
g1 Y, sfagriaer (PR 5.22) didoge Y Fraadid gt ot gHr 4
PGS HIFUURH U BT B, [ARITd: SiegT RieH IRRIES 37 JUT dToRTd 4.
IR RgTaR I Foel SRdld oRd IRRUAd 40 Rew S{1fr sfagwgaie’a arst ordl. Ren
ORI AT SIS URIRBIH SIUINTS!, SRRl GadbId Aboigi HEuR 3Hisd
Rcrae) qRatd arTd. ac!, Rerdr URR IS HHIG HHT TRMT Idrd 49 STaisTg
3Higd R Red b HRUAN Foard Hradl. ey RReHd d9HH HHT I8d Mor faggd
3ol §9d B

Fig 5.22
Hydraulic circuits using accumulator as leakage compensator.
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5.5.3 SHSI-T iaR ORI WU SR dey aTRUN gragitas dfbey

Fig 5.23
Hydraulic circuits using accumulator as emergency power source.

Flel TSIAD UIHIHA, JR&T HRUTGDS Ricied fUed A= uRMNS Ui (starting
position) URd STUTTN HIIRTD 3d, ST T do! faggd GRaaT Whed e axl. 3= uRRRycige,
Rdiexa fue fdae HRUaRITd! Sfagrgaie™ar re-at UiaR TR WU IUTNT hdl SIS, b,
e, tRUMA TS I AUl gESiad Uumel fdaRd 8% dbdl. SROSRT
JUeiieR eI faggd qRAdT ¢ 91dl, TR TS T1C d1q SUTIS Sa=adh SHciel aidhi W3S
SRR QRAd!. A faggd GRAST SUAS THdMIG! TIC IRIETTU JHTURC §IS b,

|fde:

TR 5.23 A T19-Ales HRIRITIeR SHOIT Uiar A WU HuT aTIRdl SIS, Wbl o
TAAA 38, A1 AfheHd Toad: Afergs-3AIRes 3/2 DC &iew 3Mdl. 3Rex 3/2 DC
e avl HRd. Riciexdr ke TS §id SRIaFT SfagRIaieR § 3iisd drol @l
SiegT faggd qRA3T &g g, degl AicHiss Si-TAuigd gidl. HifeMIss-Soredl SarRidid fE
DRI Rae g,
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5.6.1 IfoEA-fEUge sifevfes g sifw fuwe=:

s H it

® P [ VR Z-—@

Fig 5.24
Position dependent automatic reversal of piston

ffcifesd Regwia o Riciex quitt] TRd's IR, O U i1y RIMER (FURUMU TS-
W) TR TR BT gXIQuIREry sy Rdae giar onfr Iaee! usd. 3
e =it QISR siesau=T g fdhar gfcd AR fSgeaa=r Aeram Wi &d S, of
g1 Hiched B UGd =M 3HTg DI GRI-§¢UT 3HORCS 3/2 DCV (@l 1) & Uree-Re 3/2
Ty (Gleg 2 UT 4) T §aT GRACL. T Glol wle RTTa-SAfaeT gy RieisR (A) Sfftr
Sqd-3ifaeT forue Riefex (B) did W RAd dheld HR.

3TIReR Fleeg 1 Tled] dogl PIRIASS §al Fleeg 3 s W, SAHes d RIUe Bid 3T AR~
3RS 4/2 DCV (Fleg 4) He g1 UIddd. Bleeg 4 Rt glard Sad-3ffacT Ridex B oA
37 TS gl (o). Ricisr B @ e guf SRl degT e USaR 3aidl ek &iecs 4
o Ah e d! 3HTIRE FHRdl, SIS Flews J81 R@¥ 8I%h Red Aigsds gdl ureda oird Sfor
Rdier B fRdae gar.

g 93 Bleeg 2 AYA el gar RivTa-3ifacT Ridiex A A1 YR Kl HRURIS! aradd. J-
Ul TSR gleeg | UIdc gl SToR Alsdl, ATe ®leeg 2 30T 3 e AHd Rudid wRa
Iara. gRomH, Ridex A RBiMgR Reae giar snfir Ridsr B Regd doedl 4/2 Flegant IRd
e AT Hl.
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5.6.2 T¥R-fEUEe aifafes Regdd sifw fuwe=:

Clamp cylinder ; Drill cylinder

U e 1 D S i
et I st
o —a—

Fig 5.25
Pressure dependent automatic reversal of piston

=i Ficbeane dH Ricied TSR U $8 B HRdldl & Webd bl old. I&eRUY,
TR 5.25 A TRAACATYHTOT SRR S0 FSfelT SITRRFNTST ey Aichedr ITANT ol
S TAHhdl. Y S, AT S, A7 e~ Blecgd L BIUMAT UIR WK S<hIoiges Hieb=d UTd bl
STl SiegT 4/3 @ Wiferigs-3faegues D.C. ®iees Ui (1) A Rite el S, degl siigd
gl Ryded=n &I USHe Ualied gidl. &y Ridex UYH TRSS gldl SRl Il YdTg
FaUYH W1 Fleg S 1 Vedl. IR s foa Riclexan s TSHe U dxdl, S
f&a Rider RS 813 ffeiT SifReA & B, SiegT Wiferiss St-u-wiigst grar onfor 4/3 a
D.C. Flecg TRRA (1) 7 AN, dgT UaTe aial Ricisd= IS UShs gesfaa Sial. Jduyd
s Riciex gufunl Rae gidl SR 1T T A TSHs AURT 3iigd SSYARIGH YaTed
B, {3 Rdiex quiyo A Sdar feurer DR arg anTar 3 ares He-g glee S Iusdl.
Bral ST Ferry Riclex AT Sfied™ ah Ul S1-aeird gial.
-

1. S ®ee S f3a Riciev=an s -1 uree dagded S9faar 3], ST Jeir

2. T Fleg S T Rydexa Ae-Us gde Ag—qe sHida Mg, s fea
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3. foa Ridisv=a s tsasia Hier-313e Tfdhe He-TTdt, 3-UYRE T Wi AR

HRUGTd Hed .

4. Hepa Fieg S 3T S, HEYH FIOT=AT URR SIS i Riciexan &1 TSaR 3fur
5.6.3 cTgH-fEUSe siferifes Regwa 3w fUve (e13H faa afdbe)

:;:I

Time delay valve

Fig 5.26
Time dependent automatic reversal of piston (Time Delay Circuit).

°gH feot Afdhe § TG gRI-9eUl iaedaR gIom=a1 URUITHTAT Slg! JHETOd fadd
STTNITST IR S, Brel SiftEie e TRy wlegan faa WIURT 3we ARy
URIRRAHE BT Fleog fid I 3.

Hfhe SUHHE GRITTYHIY, TRH f$d Aihene ersd fod Gleagdl TR ol Tl
1 ®ices Jad: Th HIChTT Fleeg 3NN SRIRIACR aTRal, Sudd URR Yoiasl TR g ATel
dTdd S UgH HRd ], IS TUH §U] GG Jaid e ¥ sraadtar
fadia e,
5.7 AR -ATINCT Flewg, AifeHIgS-3TRCS Fiew AT ferfire = arues saa-sife
Rt efad g sfs W sremma

jm = m s m -

T

Fig 5.27
Continuous to and fro motion of double acting cylinder
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fhRAEE URide-deles siciied ARMEeH Iidhe Trafdd . ST 2-3 ®iews (1)
fdege dhal dl, degl Ricis! Q%—Iﬂﬁ I (reciprocation) ¥ gld. ficHied
IS Uree USRAT YeTdH e §id, Sardl Yardt JdH AeR-3idegues M-d e (3
AT 4) AThd T Held Rieg (2) e FRUIRTST Udad S, T Held Bk (2)
Jardial IArAT dhe Tedd 3Hdl. Fleg 3 d1 AR Ab bl qraa Tediar gdl Ricis=
P TSHY T PR MU Riex TReS Bidl. T =1 RIae! e deld ®iees (4) feu
B1a) 311 BaT H el ealees (2) T UeIe deR (Y) B8 Uaifed 8. e e (2) I8
Hrened Rge 1. 3T Ricisr Réde 81 arTal. Réarrea Qact urere ®fes (3) U gl
30T 841 DC Rleeg (2) AT X SIS YRl Sid, SaTHes gless Gral e Aled s fRige gial for

5.8.1 feorifeeg wfdhe: RomRfee Tfthe U o[ Tfdhe Samed TETRN 9e®T (component)
fem NI IRRIES 3figd Ra Riewyed Uradan oidl, S UiaR §9gcd avgahdl
FH gd. RS D.A. Rideurdl, s tenyd fSwmt SR sfisd &id UShs dafddl
4/3 3 D.C. RBlcegUa! Ul UIcdl salldh dhaial 31,
(1) ST 4/3 3 D.C. Rieg fBAT-Tex Horedn fRudid 3/q, degT Ridiex gsiiama dle
T ST,
(2) ST D.C. Bleeg MR (1) AL 3fdegie Hal odl, dl 3Higd D.C. gleegall
Teuefid Sigd Ui A IO T AThd ChAE) R ST, g1 ReaRM K 31T%.
(3) ST D.C. ®ieg GRA () A Hegue Hal oidl, degl e Js ITH TS
BId1. 81 Wi Faflid D.A. Ridexuen 9Ra 3l ®RUT s Tsaed Wl (Q,) Ud Tl
(Q,) Hiad =i USHhs ReRe gidl. I &idh USHhS SUIRT UHUT Tal (Q,) THIII0!

:::le FLoap

1

Fig 5.28
Regenerative circuit
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5.8.2 s wis e Tfdbe: a1 afhered sifTRRMe™ g ov aTaTTes Tl AreHed
firesard:

1. ¥fUs TraEd: Sde gARNIS] BRE TiE

2. WIS (¥g Tdl): 9 TReFard! Fafaa anfor de et
Hfdbe witmo
1. IS gegHe (Forward Stroke / Extension): D.C. ®leag UUIH g JUIRT YUl YATE HIUTATR!
O TeT gu=aT SIo Siigd HivraTe! fHeenfRar fve ag=ant wd .
2. m IS (Forward Stroke / Extension): $H RS Flew, SATdl [SUTRRM Rles
3 TeUrard, Rydsan fke @1 3ol gRa o= SfaRTaR sqaaar sradl. fUke b wxf
UUTEN UaTe Tl held @legHyd desdell ). Fal held ®lees YAgTaR sy 3Murl fbar
e FAfd Ral, WS 96 ATRIIST UH S Bis Year ke He T g,
3. i'ﬁ?ﬁﬁ(Return Stroke / Retraction):
D.C. ®leeg gua1 Rydfa fRive e sl i Ricis=an IS tews iisd Rad ofd, Sarges
fRicieR Rdae gt e as-mea vargeR Sivrar! ey T Ridst s fed e gof

Pl

a0y ey
— _ N DC valve
12 DC Valve L o
X1 -
i A e PEYV FCV |
I

Alotor ._*_.;‘_:I.__I_‘ @F—_‘
: z | I i

Rk |
Check Valye |

1 Pumop
| I

Fig 5.29
Rapid feed return circuit
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5.8.3 Rdisr RmpamafsiT affew - Rfe yor:

H Cylinder -1

P
> P, 2

™

A

- ——

(i
v Cylinder -2
l_Ll ® P 3 2
P, —

S

x|

Fig 5.30
Cylinder synchronizing circuits Series

P Ray gafdder Afdbeny oF RdedT Riivme oigd ae RepH™eRA
Trevgr A U c=iad SR, YU AUR Sifsd RdisR | = & UsHY AT S anfor
Rcdiex 1 =1 IS TeHyH JUR dd RicieR 2 =1 & UShs Ulefaa oiid. Ridex 2 = Ve
TsHd 59 4/3 D.C. FlegHN] Chadhrs TR SITd.
are! Riciedwed gl R Hequarrdt @meita sfe quf selt rfgo:

(1) ReisR 2 =1 fieTa ufvan = Ridex 1 = (e T - Jis i) 3@ s,
Apy = (Ap1 — 4;5)

(2) Ut emar SRt Sret Uifes @i Ridisr 1 = fiReIeR &1 SRUIRT il 3ol gt

s AURT T fd UfaeR SiarsTarTd! sawad IR df R Wdhd. § JeiauHm! geifda
EIGE

For cylinder 1: p;A,, - p, (Ap—-A;,) = F

For cylinder 2: p, Ay, - p, (Ap~A,) = F,

Adding eqns (1) and (2) :

PrAp; ~Pa(As1 —An) +Po—P3 (Ayy -~ Ag) = F, +F,
But, conditionis Ay, = A, - A, '

and p3 = 0 (oil is drained back to tank)

Substituting eqns (4) and (5) in eqn (3), we get,.
Py = F,+F,

TR 5.30 A SrEfade Aidbedd fiRed dia@me gIom= dieoHe Sed JTe™ aH
Ridsd= e CREHEE! 96d giRd. RO AT b HIUAG! BT Flew Alal,
TS Bl THHEAR RRedd RpHEagRE Tasuar quar o/id. aulft, ude
IHTA Qact RpHagRHadd dgF fOumd gow sRugMdl, R 530 A
SrafacieTyHTor R wfdhe aroRar .
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5.8.4 Rdisr RmpiamafsiT affew - WRaa yoR:

3 e
> FLOAD
* P‘#'A
—
o ,#“‘TJ "
)
J-. ;B FLOAD
Fig 5.31

Cylinder synchronizing circuits Parallel

PR 531 A9 aF UHIRY Ry Raardd Siead arafdd 3ed. § a&md gad
TSt Bt Ry Rt THaRY 3 a¥t o/® RIpHRRe fHsauarie! gl Ridsdasia
e T THIARWT 30 GG 38, SR Glal Nasyaid a8 THARE T9d (Ul
TUH TRCS Blge], BRUI Tl HH! YIRS glerarel Pl Ad. 8 Ricfer IKib qui hedlard
Red TR a1gd 9IRd AlS 3IciedT gudT RiciexdTa! Sawad YRR AT $HRdl. Iifes
R IIRFY S I1dd A1gld, TR We-qaed 3HIe gidd.

5.9.1 fafe a=fmardt srsifoe afbea: O =iFEER sasioe dfee SR
Hichcq=aT ga-d Bler aves 3rd. fAfei a=ftran caal gTeama fafdy ueRear eHrmdt
TRCIA 31T ReaRmanadl, Ridst=n aigl ddbiak Tl dheld wlesgdl alqR hal offdl. Il
Tfhe SRS U AfRrsed Ut A el S UY aroRaed SR

1. A1 UY - $HI g9, S fe=amst

2. ¥R UY - 91§19, HH et

e} U B g0 B UM fGaiedT URRUST SIRd UIdesiar grIgiicrsd URR dledul. a1

YHRAT ATIR HRUGTHANIA HRUT TGS Heoll Sad HR0] aud I YIRS I fSwre Sraaedn
U7l 9T0R T Ul. A7 FidheHed aToRad 4/3 DCV 81 H-g3fall 3IReS 3rdl. Riciev= Kidbl
qfelt forfire fRaagR TeoRedd dada 3¥d. 4/3 DCV =T e UIRMA 9 Uiy §g SdId,
IS gl grigifore Red die Rudid Igd. UifsRe (1) 7 dumeha varg Ridsv=n sid
TSHS e Sl i TRETH T i, R IS TeHehd sifsd cohned fewarst gid. e ()
Tl YUl UaTg WS USHhs Josiadl Sildl, sures Ridiex Rede gl il &id Ushard Hisa
ThHHS TR SIldl.
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Table

’ﬁ Work
|~ Piece

Pl

" Flow control valve
” in Parallel to
check Valve

I A B 1

| I | I____ 4/3 DCV

limit switch

[Ep———— |

Fig 5.32
Hydraulic circuits for Milling Machine

5.9.2 QAR RIS gragiere Afde

g1 Aichersd RiTa fike M8 Sraaie Sad-SifacT Riclex arRar sirdr ST e YbRd!
DCV aT0RAT STdll, ST eegRgR FafRd el Siral. a1 SRR dheliaT Wades URRYHd Jisd
Ridieyan &ie TSHs &I A USHs UIGARA § 3:ad . {HHE qaadl Rdes arRar
AT, S SHTad HIeug BIRds Kb Had! 3T Red €idb e fode! Sag gial. X
iad! el Wedrean fRdH Teoedd dadar ad.

TR T qrafdoied SRR delfelT YT RUdd YA JUIRT JaTg TR AT
fofire e onfor eiegR-3iTRCeS e et Ut dgaa Srd. a1 ga=a1 fydid gurn yarg
SIRM W?ﬂ%\’mﬂ?ﬂ% %WW@—mmm(continuous reciprocating)
VAT BRI B
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Tog I///_/_/////////

J

- Spool

Fig 5.32
Hydraulic circuits Shaper Machine

5.9.3 T Y IEIET ARNAATS! gt Afbey

URFET AR Coad! Jad @—Wlﬁ BICTHIA (continuous reciprocation) HIdRIH
3Yd. g ¢9d g R A Srafdded gragiiee Hfdbesdl AR J1ed dell offd. T
Oh MDAl CTaRN SiSddl 3RIdId. Sl cad AR SIbal (STl STl RUdia) 3d, gl
Fieeg 2 1 AeR faegue gt 3Mfor df DR 1 7 A, IFR 4/2 DCV ol Uriere R e
STelT 31707 ol Teega TR 1 Hed fRte sl
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Sl A
& e @

* P A
T -1 E e H
M 1 |
P E A B % i
E X ’

s =11y ) esfisasiiss snmnme J

PlLT

Fig.11.24

Fig 5.33
Hydraulic circuits Surface Grinding Machine

3TdT GO UaTg fURe=a1 S1eT diedhs SIdl 310 cqadl hikae K@ gidl. BiRds
KBl Qac] Gleg 1 91 HH Sdegue gidl ST 8 sl UMM 1 AL Al IR foRe-Ta
I SIedhs Irde Rrd faar sar sfor eaeaan Red T giar. Red Ridba Wadt Gl 2
1 AR Y51 Saegue Bidl ST 3 YhR HYul wrgeher guf i

5.10.1 grogita® faften adia wieed =My 3for Iurg

&0l (Symptom) TYTH BRI (Probable Cause) JUM (Remedy)
1. SHigcdt Uides! HHT UL, 1. Reeioas arg udeiudd da
W,
2. $dc flheer / IR oM gL, 2. $dc fheer W & fdar
S{TATST HRUMRT Uq S,
(Cavitation/Aeration) |3. FaRM ARTHY a1 & (Air | 3. FIRH s AT e &
leak) YO, e Jga.
4, ATl fOPIRIE ORd o0l (A | 4. & fGpIRid" sfigd amoT
Gy TS 3. fobaT ReeH TRH (warm-up) .
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1.

2R Rl Fleg QU HH I
FHaar 3o fdhar sfiue Rudia
SSHAAT U,

1.

R leg USoRedd B
fhar sedpad TN WD
G2y

U forar siforaTa Rivew |2, UU f3roielaln 3Ry01 (3MTdTd cldbol). | 2. BRI UU go&d &l bl
URR 70 3. MWW(Extemal leak). gqdl.
3. AR AURE a5t gokd .
4. U HUfHT geaial 3L, 4. U DHUTCHT I,
1. RdR a1 Thegmd sfiak® | 1. e S| fbar @les W@
fop. iy sea.
. 2. Tl Hold [legHY 3SYDT | 2. Tl dHeld Slecgd AT A
W RERUE (restriction). DR
3. UU frotela Srgul (bl UaTg). | 3. U™l el Y¢ Ui fRreree
YT JGTl.
1. SISl Uil U HHT 3R, 1. 3igddl Ulde! diedl (Top-up
).
o 2. Bic TSR / HeR oM giol, 2. Herd -y fdhar urvaran sy
3Tgd SR dTq0r e
3. Rele Sles Iad S axa | 3. Afdhe fS3ms qurn fdhar Raw
SR, Fleagd YT URR Y&l SR 3l
1. IR AigSHY gdT 3Td Jur, 1. 9aRM e erge o,
SiTgaar vy 2. e s siigere udsen R | 2. Red osd Sopmeha  sifsa=
3ol (splashing). Ui arelt ared.
5.10.2 <gHfe® Riftew aefia wieed My 31foT IUr™g
A&t (Symptom) YU HROI (Probable Cause) SU™ (Remedy)
1. HUWR 3MTaRAH AN QU1 Hv= | 1. HUXRG! &HdT qUNT,  aToRTd
I TR, T AR &G B,
2. foRur AEAHE) Hisul UHNG | 2. HISUMY UToft arae TTesdt e,
REIRIEN Todl goed I fdar i
U Ry IR [AETA:
3. ¢ fhee’ S raidl 3T, 3. 3o heer W B fdhar
el
4, TGO U HH URRAR I | 4. VAR HARID YRR USoie
P 3. B
. TPIRUA gHeadid dlex ¢U | 1. dlex ¢U Hg3fal Rbrr &1
TSR AHA Uroft |2, TSR SRR IR HRRA AR | 2. YpoRee / SRidbe SRR
GIEL| 3. AR <opmdfla oft seaa | Sl a
AT (1t 7 dHara). 3. TR R¥eR dpadla A
Rleg 3YSI.
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. BRI 3{YId

FRL gFcadid giddhex Wl

@SR fiRe 7 =), 30T TG TR JHISIT B,
Rraist sifvafia 2. Rydex aqa
graara (Rew-aa) |2, TRe YTs aIdbaan S, 3. Rydex iy sqan.
3. Riier dic Rreieien s, 4. TG URR TR
4. BIY URRGBH! 0.
1. 3ol / ThidS JHRM T8 | 1. SRd SHICIAT gloig aTuRl.
(undersized) 31U,

¢ / SFegueHA I
HH O

2. Tesdiges IUIRT URR .

U TSl Go&d B,

2.
3. UH3RUA Aefia flheer wloHe

3. fheex wiee oM gIUL,
Sl
1. &M-3HP Fleag ITST U fhar | 1. TaHAd T g B,
FCEIRICEIR
ST et (BRI |2, 7R / IR 90 fbar | 2. wlee=a TaRiie UIdaR GeieR
WRT Tl 3901, a1 fdvar sga.
Exercise:

TLO 5.1 — Draw hydraulic and pneumatic circuits using direction control valves
1. State the function of a direction control valve in a hydraulic circuit.

nhk e

Write any two types of direction control valves used in pneumatic systems.
Draw the symbol of a 4/3 DCV.

List the significance of neutral position in a 4/3 DCV.
Write any two actuators commonly controlled by DCVs.

TLO 5.2 — Draw hydraulic and pneumatic circuits using pressure control valves
1. State the purpose of a pressure relief valve in hydraulic systems.

Sk Wb

Write the function of a pressure reducing valve.
State the meaning of cracking pressure in pressure control valves.
Write the role of sequence valves in multi-cylinder circuits.

State the symbol of a pressure relief valve.

Write the use of unloading valve in hydraulic circuits.

TLO 5.3 — Draw hydraulic and pneumatic circuits using flow control valves
1. State the function of a flow control valve.

ok v

Write the effect of flow control valve on actuator speed.
State the meaning of meter-in flow control.

Write the meaning of meter-out flow regulation.
Write one application of flow control valves in automated systems.
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TLO 5.4 — Develop hydraulic circuit for specified applications

1.

whk W

State the purpose of a regenerative circuit in hydraulic applications.
Write the role of an accumulator in hydraulic systems.

State the significance of pilot lines in advanced hydraulic circuits.
Write one application of a clamping circuit.

List any two safety elements in hydraulic circuits.

TLO 5.5 — Develop pneumatic circuit for specified applications

1.

nhk WD

State the use of FRL unit in pneumatic circuits.

List the functions of an air compressor in pneumatic systems.
Write one application of a two-hand safety circuit.

State the use of shuttle valve in pneumatic logic circuits.
Write the purpose of using a quick exhaust valve.

TLO 5.6 — Describe maintenance procedure of hydraulic and pneumatic systems

1.

whk v

State the need for preventive maintenance in fluid power systems.
List any two causes of hydraulic oil contamination.

Write the purpose of checking air leakage in pneumatic lines.
Write any two common faults found in hydraulic systems.

State the reason for periodic inspection of hoses and fittings.
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