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— ( Density & Specific Weight )
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( Reynols Number )

VO Vmax

(Laminar Flow) (Turbulent Flow)
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- ( Flow Rate )
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- (Compressibility; Bulk Modulus)
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_ (Continuity Equation)
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L=P,-Q Gear Pump
L=T-n Piston Pump
™ Vane Pump
i
!
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- (Pump)
Gear Piston
Vane
External Internal Axial Radial
1) 175-210( 30~70 70~210 140~350( ) 140*3)50(
(cc/rev) ~350 ~250 ~170 ~500 ~500
(%) 70~85 70~85 70~85 80~95 80~95
(rpm) 100~300 100~5000 300~2700 300~3600 300~2000
© )
Scuffing Scuffing !
() 100 100 90 80 90
(cSt) 20~40 20~40 20~40 25~40 10~20
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— (Pump)
[
Pump .
Pumpl , Pump 2 /3 Pump 1
- / : Piston Pump
- Vane Pump Type Pump
[
- Pump Maker
- Pump )
Type Pump .
- 140bar Pump s 55
, Gear Pump, Vane Pump 140bar
, 1/2 s
Piston Pump  Valve
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cushion
check v/v

cylinder
ring

seal piston rod

pistol
i

cushion
spear

Eye Bracket Rod Clevis Pivot pins

B
i 3
- |
il

o—r7Hf @& |V
cushion |

P Knuckle
adjusting
needle valve

Clevis Bracket Eye Bracket
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Cylinder rod
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Stroke

® Telescopic Cylinder : 1
Cylinder

Cylinder Cylinder

. Cylinder
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(Tie Rod Cylinder)

1. (AP 6. 11. 1.
2. 7. 12. 7. -
3. 8. 13. 1. -
4. 9. 14.1. 19. -
5. 10. 14.2. 20. -
15. 21
£ sannenupEe -29- BT

- )

(Mill Type Cylinder)

1. (CAP) 6. 1 16.
2. 7. 12 7. -
3. 8. 13 18. -
4 9. 14 19. -
5. 10. 5. - 20
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Cyllnger Cvlinder (‘]ISB8354) [ ‘[ 2:1 {1 & 1!1,45:\!! 32 1’1 25:1 l.ES:l!l.lz:l
. Y ’ 815 2241 (20 ) 18 |C16 ) 1 |12 12
Cylinder ) 359 Czs ¢z Ce )18 )16 Y14 I C 15
40 28 125 ) 224|200 ) 18  [(16 ) 14
’ . 45 > C3Lsy (28 ) (25 ) (22.4)C20 K18 (16 )
, Cylinder 50 3.5 Cous)] 28 |25 ) 224[C20 ) 18
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. 63 45 €40 ) 35.5]< 3185 28 Cz25 ) 224
Cylinder <m ) (80 Nl cas D cao s Camlcom Yeos o
R 30 56 a0 ) 45 a0 ) 355 (3L5) 28
Cylmder Rod ¢ ) (63 (86 ) (80 )C45 340 ) C8s8)(31.5
100 7v | Ces 3 s [<s0 5 45 [c40 ) 3ss
mz > CBO N C7L 3 (68 356 HCs0 NCas )40 >
125 o0 Cgo ) 71 (63 3 &8 50 ) 45
140 100 90 3 80 <7y es (88 ) 50
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180 125 (112, ) 100 e > 80 <71 ) 63
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£00 140 jQzs ) uz oo D % ¢80 ) 7L
224 160 <0 O 1zs | Qaz ) 100 [C%0 ) 8o
256 180 (60 ) 140 125 ) uz oo 3 o
[ ]
(mm) | 40,50 | 63,80 | 100~250
(mm) 1,200 1,600 2,000
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A =
F : Cylinder
P: (Kg/cm?)
B:
->
A

(Kgp)

(

(cm?)

=0.9)

® Cylinder
- Packing
1m/min~20m/min
JIS
() ( /sec)
32~63 8~400
80~125 8~300
140~250 8~200
( ) Stick Slip
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(’Poppet)

[ J
. ’ 9
° (Seal) (Spool),
[ J
(Pressure relief valves)
( —-Safety Valve)
- (By-Pass)
* YEZEWE S RAEHLI 2SHSHEZHSD
- RHI UHEZELYEE SWERH A, RENHAE E0UHAIZ Bt

zi=ws #EE  Ap[kglom?]
EEEES | Qlefmmin]
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QUHIE ' s,

a2

11}
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< (Relief Valve Full Open ):
10%
20~25% .
« Relief Valve : Relief Valve (Valve Full Open)
Maker catalog override
, ( 5~8%)
< : , Flange , Subplate 3
Compact ,
Subplate .
< : Relief Valve Seat
6 1
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(Pressure reducing valves)
°
- 2 1 2
@ ) 2 2
210 kg/cm?
» R
210 kg/cm? ,,,,,,,, I;l
ir
E——
70 kg/cm?
& eanmenuEETe a7 Yo

(Pressure sequence valves) |

» ( ) uI
) - == iy
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(Pressure sequence valves) Il
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(Pressure sequence valves) IlI
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(Throttle Valve) t
X —
|

[LIER)
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(&/min)

Ap =140kg/cnm?
Ap =70kg/cm?

Ap = 35kg/cm?
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(Check Valve Or Non-Return Valve)

— Flow Shut Off
«+—— Free Flow

kS
o3

« Cracking : ,

,0.35~-8 /
< Full Open
Cracking .
<> .(0.1cc/min @3/8 inch, 0.41cc/min @ 2 inch)
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(Pilot Operated Check Valve)
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A B
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°
v ( Port Maker Catalog
, P->A Port
B->T port
Pump
v
v All Port Block Spool
Spool ,
v A B, T
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EEE\

[ Accumulator ]

{: T
e T
L

ﬂ 4

(Bladder) :
, Bladder

I:".-
;"\-._.'?

«
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D
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V1(cm?3)
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(Auxiliary Power Source, Energy Storage)

TS

_57 -

£ eannenuEETy

(Pump Pulsation Dampener)

-
7
a

I )
P P L =4
(M) ; o S
o "'H..\_\___.-" "'\-_\_‘_'__.-" "
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(Hydraulic Shock Dampener, Anti-Water Hammer)

Valve Fitting
[ T T
S, |
a1 Bl LA TR | | +_L
b | SHLE - LT

— 4 TR
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[ Ol Tank |

3~7min x (€/min)
3 ( )

Pump Inlet Line (Option) Riser (Option)
[ ]

Drain Return

Return Line
Air Breather and Filler U

Sealed Flange

Baffle Plate

& Strainer End Plate Extension
Clean-out Plate i
(Both Ends) Drain Plug

Thermometer and Sight Glass
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[ ]
(m/sec)
- Piston Pump 0.6
(Tank->Pump) - Vane Pump 0.7
- Gear Pump 0.8
-70 / ( ) 2
(Valve>Tank) 50m ( )
- 4
/ -70 / ( ) 2
50m ( )
- / 4
- 10m , 7
Pump
- Relief 10
Valve
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W/0 EMULSION

0/W EMULSION

ESTER

RO )

ESTER
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2
(Mineral Qil) (Fire Resistant) (Biodegradable)
-H - HFAE -HTG
-HL - HFAS -HPG
-HLP -HFB -HE
-HLPD -HFC - HX
-HV -HFDR,ST,U
o) (Mineral Oil)
-H (HH) :

-HL (HL) :R&O Type(Rust inhibitor, anti-oxidant)
-HLP (HM) : AW Type

-HLPD ( -- ) : detergents, dispersants

-HV  (HV) : HVI Type high viscosity index ( > 140)
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°
) (R&O Type) | |
i (Aw Type)
: (HVI Type)
£ E=|111Il;lurl'EH ’- 65 - SPTrS

- (40 -50%)

- (Mg, Al, Cd, Zn )

wo EMULSION
- 40 - 50%

o EMULSION
- 5%
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- SEAL , EPR,
, NBR,
- Fe,Cu,Al
Mg, Cd
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® FLOW CHART

— YES | 2 |
— - 0 0 |

! : " [ o v
I _30 N ﬁ . . (70kgf/ )?

—
<
<

NOISTINNT O/M
NOISTINNI M/0

—1
£ eannenuEETy — -68-




R/
0'0

£ sannenupEe 69 - SPTrS

C>[ Oil Detetioration ]<::\

il

[ouc hemistry Change ] |w:le~r Content Rise ] Me chanical particles
formation

T 3

Ol Qv el b i internal Dutside

contamination: contaminanms:

[ Rdlditive Deplation ] UL, W, il dind, wield spatter,
sealing products | | peetal fragmaits

[‘llnrm-‘l Degradation ]

-

T L Coa i I e

e ————
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Fluid
flow
ﬁ Particulate
ISO 4406 : NAS 1638 Laser 0
Source 00 Receiver
22 ISO 4406 NAS 1638 -
— ' |- K=]
SHYRS/AM S S = b
ue | =% S= = 3slsa2= 0
o2 HAl N 0
ol) 17/15/12 (o) NAS 7 00
0 0
£ sannenupEe S HPTES
° (1SO)
F
Uee (he 150 Code to Repressnt
Particis Comeenkbradions
Fendiis Panais Cosie 1500 0o BE
[ =10 aman o
B in Largar Than H"'F R‘E : H 14 {m ml 0]
micrens £l Eipe pae i 1 B ot
4 172 1753 particles = dprremi :'E Im
- t3aa 1,80
] LR [T 5] 1,
1 A
10 144 H17 particien. & Samimd (] ]
A
L L) &5 md risctuy o Ndgrebey i L
_m | 3 % it
P 13 IS0 18/16/13 3: fa
_m | ey 113 ok
120 0.08 in e
1E4 L0
it i
i witk
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00

2-5* 625

(NAS)

0 1 2 3
1,250 2,500 5,000 10,000 20,000 40,000 80,000 160,000 320,000 640,000 1,280,000 2,560,000 6,120,000

4

5 6

7

100

8 9 10

11

12

5-15 125 250 5001,000 2,000 4,000 8,000 16,000 32,000 64,000 128,000 256,000 512,000 1,024,000
15-25 22 44 89 178 356 712 1,425 2,850 5,700 11,400 22,800 45,600 91,200 182,000
25-50 4 8 16 32 63 126 253 506 1,012 2,025 4,050 8,100 16,200 32,400
50-100 1 2 3 6 11 22 45 90 180 360 720 1,440 2,880 5,760
Over100 0 0 1 1 2 4 8 16 32 64 128 256 512 1,024
£ sannenupEe -73- BT
° (ISO;NAS)
[ 1ISO 4406 ( /1 )] [ 1
Number =4 (c) =6 (c) =14 (c)
2828 2,500,000 2,500,000 2,500,000 = - b
27 1,300,000 1,300,000 1,300,000 23/21/18 12
26 640,000 640,000 640,000 22/20/18 12
25 320,000 320,000 320,000 22/20/17 11
24 160,000 160,000 160,000
23 80,000 80,000 80,000 22/20/16 10
22 40,000 40,000 40,000 21/19/16 10
21 20,000 20,000 20,000 20/18/15 9
20 10,000 10,000 10,000
19 5,000 5,000 5,000 19/17/14 8
18 2,500 2,500 2,500 18/16/13 7
17 1,300 1,300 1,300 17/15/12 6
16 640 640 640
15 320 320 320 16/14/12 6
14 160 160 160 16/14/11 5
13 8 8 8 15/13/10 4
1 20 20 20 14/12/9 3
10 10 10 10 13/11/8 2
9 5 5 5 12/10/8 2
8 25 25 25
7 13 13 13 12/10/7 1
6 0.64 0.64 0.64 12/10/6 1
- ERTLY
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cSt(mm?/sec)

>

40

=

D S

e

[—

=

-
— <™ \\: =
&

=

€

Poise (g/cm sec)

]
-
[o]

(m3/g)
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> (VISCOSITY INDEX;VI)
O
(e}
- : 100
) - :150 200
& eannenuEETe

V.

VI
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AB 5
A,B
266 z
cSt
100 S
n = :
20 80cSt ) M
9 51
B , 22 47
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0
Q

System

Pipe

QOil Tank

)

Shutdown 10

Valve

Pipe
(Valve Cap
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Oil Sampling

Sampling

Oil Sampling

1

(Primary Port)

2

(Secondary Port)
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+10%

+0.5

: NAS7
. NAS8
: NAS9

Auto Particle Cot’mt

0.1%

0-8
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— Oil Leakage

+ Oil Leakage Survey

OIL LEAK

Leak in unit PLANT

-J -j ) - OO
‘I ‘I ‘I ‘I eoeeoee
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« Oil Leak

- (Ultra Sonic TEST)

FLANGE ELBOW ' L"'(c 2 3m)
6.4PIRE

WEL DING (2 3mm)

VN e /

- (Non Back Bead )
- Root
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o3
Welding Standard
THICKNE | e biNG TYPE FORM PIRECE)
SS(t) SCH 80 | SCH 160
6A(2.4)
8A(3.0)
10A(3.2)
2 & V TYPE JL 15A(3.7) | 15A(4.7)
20A(3.9) | 20A(5.5)
M | R=1 2mm 25A(4.5)
4.‘ Li 32A(4.8)
40A(5.1)
50A(5.5)
25A(6.4)
32A(6.4)
MORE THAN 60 40A(7.1)
V(Y) TYPE i t 50A(8.7)
6 25 RA 65A(7.0) | 65A(9.5)
mm |R1:2 3mm AUNES gy i e 80A(7.6) | 80A(11.1)
R2-1  2mm R1 ‘ R2 T 90A(8.1) | 90A(12.7)
- I D 100A(8.6) |100A(13.5)
120A(9.5) |120A(15.9)
150A(11.0) | 150A(18.2)
£ sannenupEa -89 - BT

— Surge Pressure

Situation
= Hot mill RM Hydraulic pipe crack often occurred

Cause
» When slab go through between top and bottom roll,
pressure is generated inside pipe line.

Hydraulic Surge Pressure

surge

SLAB - IN SLAB - OUT
20bar— -~ 7" F 1%1 |
200bar — ! r-l-i
130bar— - - - - -
_—
0-4sec
Obar —— - - — - ———— -t - —— -~
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Action
=Installing Accumulator(2set) to absorb surge pressure.
Results
* Pressure spike disappeared
« No pipe crack
SLAB - IN SLAB - OUT
200bar e ke
£ sannenupEe -o1- BT

— Pump Cavitation

Situation
= Severe noise, overheating, and wear at the cam ring of Vane pump of the
PL hydraulic system occurred

cause
« Cavitation at the suction line of the pump

Caviation Condition
If NPSHA < NPSHR, Caviation Occurs

*NPSHA: Net Positive Suction Head Available
NPSHR: Net Positive Suction Head Required(= h, + hg — hg — hyg - hy)
Where, h,: Atmospheric Head
hs: Static Suction Head
hgs: Total Friction head in the Suction Line
h,s: Total Minor Head in the Suction Line
h,: Vapor Pressure Head
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Action
= Checking the suction filter -> Sludge and germ observed ->
Exchange the suction filter -> Exchange the hydraulic fluid

Results
* Problem (Cavitation) was solved

* Photograph of the Suction Filter
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4. Saving
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Saving — Motor on/off

=g [ Loating
Actuator u
Flow control valve “OFF”
unloading “OFF”
Pressure switch Pressure switch
Unloading .
Unloading [ Unloading ]
valve « n
“ON”
unloading “ON”
Oil tank
Lead pump Lag pump
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[ I \ ~ Unloadin ]
Full
o] A ST
= | *
lime AT v ﬂ“‘\\ = -
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T

'
Lk I<—Lead Pump Load

j * € Pump Unload

<= Lag #1 Pump Load

<= Lag #2 Pump Load
<= Lag #3 Pump Load

Lead

loading/unloading

Lag #1

loading

Lag #2

unloading
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)

(roll open/close]

]'.|.'||,|'-..~.... [|J|.
-.r*- bl
AR A L

3 r— 4— Lag #1 Pump Load

- | Ful

|| r— Pump Unload
{

14— Lead Pump Load

4— Lag #2 Pump Load
<4— Lag #3 Pump Load

Lead loading/unloading
Lag #1 Loading/unloading
Lag #2 Loading/unloading
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E 1'! <— Pump Unload
L

l'.h A LR
1 i 5
"-._J -._IJ- I N
"<~ Lead Pump Load

<— Lag #1 Pump Load

loading/unloading

Lag #1

unloading

Lag #2

unloading
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= (3)
T Lead pump
Controller ag#1 pump
: Lo
ag#3 pump
Lead S. &
Select - . ag#4 pump
S/IW
ag#5 pump
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Hydraulic Servo Simulator

—Lag #2 pump

: _ “Loadcell
N __ .Piston position N
. Data __ *System pressure L — Loadcell
. q g
. Card | Motor ONJOFF
. Unoadin % Press.
B nloa
. Motor ON/OFF loading SIW #1 Spring Load
. Motor ON/OFF PT2 ® P13
N N ~ Lead pump
. . Servo valve
N N N . Press.
: : Unloading SW 2
o || Panetpc ||t To
: & : Lag #1 pump Pressure
o | | Touch Screen | | { = Transmitter
. Monitor . Press.
. N Unloading SIW #3
. . Valve #3
. : Drain
: : ] Vaiea - Filter
: STAND : o
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control
33%
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Thank You!

TFS Global
TEL : 02-890-6627
HP : 010-4760-4162
young@poscotfs.com
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