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1= [ p— = kNikof} £2102/min | S 10mms
Ly W 1Mpa 3Mpa 7Mpa 10.5Mpa 14Mpa 2o 7 2ol 7Y
m o {10.2kgf/er} {30.6kgf/er} {71.4kgffen'} {107kgf/ot {143kgf/oni}t s 2 /min
32 8.0 0.80 {81.6} 241 {246} 5.63 {574} 8.44 {861} 11.26 {1149} 208 0.5
40 12,6 1.26 {129} 3.77 {385} 8.79 {897} 13.19 {1345} 17.58 {1793} 132 0.8
50 19.6 1.96 {200} 5.89 {601} 13.74 {1401} 20.61 {2102} 27.48 {2803} 85 1.2
63 31.2 3.12 {318} 9.35 {954} 21.81 {2225} 32.71 {3336} 43.62 {4449} 53 1.9
80 50.3 5.03 {613} 15.07 {1537} 35.17 {3587} 52.75 {5381} 70.34 {7175} 33 3.0
100 78.5 7.85 {801} 23.55 {2402} 54.95 {5605} 82.43 {8408} 109.90 {11210} 21 47
125 122.7 12.27 {1252} 36.80 {3754} 85.86 {8758} 128.79 {13137} 171.72 {17515} 14 7.4
140 153.9 15.39 {1570} 46.16 {4708} 107.70 {10985} 161.55 {16478} 215.40 {21971} 10.8 9.2
150 176.7 17.67 {1802} 53.01 {5407} 123.70 {12617} 185.55 {18926} 247.40 {25235} 9.4 10.6
160 201.0 20.10 {2050} 60.29 {6150} 140.67 {14348} 211.01 {21523} 281.34 {28697} 8.3 12.1
180 254.3 25.43 {2594} 76.30 {7783} 178.04 {18160} 267.06 {27240} 356.08 {36320} 6.6 15.3
200 314.0 31.40 {3203} 94.20 {9608} 219.80 {22420} 329.70 {33629} 439.60 {44839} 5.3 18.8
220 379.9 37.99 {3875} 113.98{11626} 265.96 {27128} 398.94 {40692} 531.92 {54256} 4.4 228
250 4906 49.06 {5004} 147.19{15013} 343.44 {35031} 515.61 {52546} 686.88 {70062} 3.4 29.4
-SHI0I(ZES Tt E R
U | 2oyl 2oy qany SR e | T Ome
Ua | Sz | o 1Mpa 3Mpa 7Mpa 10.5Mpa 14Mpa 3ol /e EEhE]
m {10.2kgffer} {30.6kgf/on} {71.4kgf/on'} {107kgffoni} {143kgf/oni}t s 2 /min
» | B 18 5.5 0.55 {56.1} 1.65 {168} 3.85 {393} 578 {590} 770 {785} 303 0.3
c 14 6.5 0.65 {66.3} 1.95 {199} 455 {464} 6.83 {697} 9.10 {928} 256 0.4
A | 28 6.4 0.64 {65.3} 192 {196} 4.48 {457} 6.72 {685} 896 {914} 260.5 0.4
4 | B 22 8.8 0.88 {89.8} 2.63 {268} 6.13 {625} 9.20 {938} 12.27 {1252} 189 05
c 18 | 100 1.00 {102} 3.00 {306} 7.00 {714} 10.50 {1071} 14.00 {1428} 167 0.6
Al 35 9.4 0.94 {95.9} 2.82 {288} 6.58 {671} 9.87 {1007} 13.16 {1342} 177.3 0.6
50 | B 28 | 135 1.35 {138} 404 {412} 9.43 {962} 1414 {1442} 18.86 {1924} 123 0.8
C | 22| 158 1.58 {161} 4.75 {485} 11.08 {1130} 16.62 {1695} 22.16 {2260} 105 09
A | 45| 153 1.53 {156} 459 {468} 10.71 {1092} 16.07 {1639} 21.42 {2185} 109 0.9
63 | B | 35| 210 210 {214} 6.29 {642} 14.69 {1498} 22.03 {2247} 29.38 {2997} 79 1.3
C | 28] 250 2.50 {255} 7.50 {765} 17.50 {1785} 26.25 {2678} 35.00 {3570} 67 1.5
A | 56| 257 2.57 {262} 771 {786} 17.99 {1835} 26.99 {2753} 35.98 {3670} 64.9 15
80 | B 45 | 343 343 {350} 10.30 {1051} 24.04 {2452} 36.06 {3678} 48.08 {4904} 49 2.1
C | 36| 401 4.01 {409} 12.02 {1226} 28.05 {2861} 42.07 {4291} 56.09 {5721} 42 2.4
A ] 70 400 4.00 {408} 12.00 {1224} 28.00 {2856} 42.00 {4284} 56.00 {5712} 4.7 2.4
100 | B 5 | 539 5.39 {550} 16.17 {1649} 37.72 {3847} 56.58 {5771} 75.44 {7695} 31 32
C | 45| 626 6.26 {639} 18.78 {1916} 43.82 {4470} 65.73 {6704} 87.65 {8940} 27 3.8
A | 90 | 591 591 {603} 17.73 {1808} 41.37 {4220} 62.06 {6330} 82.74 {8439} 28.2 35
125 | B 70 | 842 8.42 {859} 25.26 {2577} 58.93 {6011} 88.40 {9017} | 117.87 {12023} 20 5.1
c 5 | 980 9.80 {1000} 29.41 {3000} 68.63 {7000} | 102.94 {10500} | 137.25 {14000} 17 5.9
A [ 100 | 754 7.54 {769} 22.62 {2307} 52.78 {5384} 7917 {8075} | 105.66 {10767} 22.1 45
140 | B 80 | 1036 | 10.36 {1057} 31.09 {3171} 72.53 {7398} | 108.80 {11098} | 145.07 {14797} 16 6.2
C | 63| 1227 | 12.27 {1252} 36.81 {3755} 85.80 {8761} | 128.84 {13142} | 171.78 {17522} 14 7.4
A | 106 | 885 8.85 {903} 26.55 {2708} 61.95 {6319} 92.93 {9479} | 123.90 {12638} 18.8 5.3
150 | B 85 | 120.0 | 12.00 {1224} 35.99 {3671} 83.98 {8566} | 12597 {12849} | 167.96 {17132} 13.9 7.2
c 67 | 1415 | 1415 {1443} 42.44 {4329} 99.02 {10100} | 148.53 {15150} | 198.04 {20200} 1.8 8.5
A | 110 | 106.0 | 10.60 {1081} 31.80 {3244} 7420 {7568} | 111.30 {11353} | 148.40 {15137} 15.7 6.4
160 | B 9 | 137.4 | 13.74 {1401} 41.21 {4203} 96.16 {9808} | 144.24 {14712} | 192.33 {19618} 12 8.2
C 70 | 1625 | 16.25 {1658} 48.75 {4973} | 113.75{11603} | 170.62 {17403} | 227.49 {23204} 10.3 9.8
A | 125 | 1316 | 1316 {1342} 39.48 {4027} 9212 {9396} | 138.18 {14094} | 184.24 {18792} 12.7 7.9
1860 | B | 100 | 1758 | 17.58 {1793} 52.75 {5381} | 123.09{12555} | 184.63 {18832} | 246.18 {25110} 9.5 105
c 80 | 2041 | 2041 {2082} 61.23 {6245} | 142.87 {14573} | 214.31 {21860} | 285.74 {29145} 8.2 12.2
A | 140 | 160.1 | 16.01 {1633} 48.03 {4899} | 112.07 {11431} | 168.11 {17147} | 224.12 {22860} 10.4 9.6
200 | B | 110 | 219.0 | 21.90 {2234} 65.70 {6701} | 153.31 {15638} | 220.97 {23457} | 306.62 {31275} 7.6 13.1
C | 90| 2504 | 2504 {2554} 75.12 {7662} | 175.29 {17880} | 262.94 {26820} | 350.58 {35759} 6.7 15.0
A | 160 | 1789 | 17.89 {1825} 53.67 {5474} | 125.23{12773} | 187.85 {19161} | 250.46 {25547} 9.3 10.7
220 | B | 125 | 257.3 | 2573 {2624} 7719 {7873} | 180.10 {18370} | 270.15 {27555} | 360.20 {36740} 6.5 15.4
C | 100 | 301.4 | 30.14 {3074} 90.43 {9224} | 211.01{21523} | 316.51 {32284} | 422.02 {43046} 5.5 18.1
A | 180 | 2363 | 23.63 {2410} 70.89 {7231} | 165.41{16872} | 248.12 {25308} | 330.82 {33744} 7.1 14.2
250 | B | 140 | 336.8 | 33.68 {3435} 101.03 {10305} | 235.74 {24045} | 353.60 {36067} | 471.47 {48090} 4.9 20.2
C | 10 | 3956 | 39.56 {4035} 118.60 {12106} | 276.95{28249} | 415.42 {42373} | 553.90 {56498} 4.2 23.7
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Procedures for choosing a hydraulic cylinder

algig M™ &M Procedures for choosing a hydraulic cylinder
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The following procedures should be followed when choosing a hydraulic cylinder.
Inside diameter | Checkingthe | _ (Howto | _ ( Determining ) - pagying | : | Determininga
[ of a cylinder ] [ cylinder speed] [support] [ Otfhg rc)jilsatrcT)]r? t%rd material Cushion dust—proofing cover

The following requirements should also be considered.

1. Set pressure Set pressure of safety valve

2. Load weight Weight of a moving object

3. Load status Status of load installed and how to use

4. Stroke required

5. Working SPEEA ... mm/Sec
6. Working freQUENCY e frequency/min
7. WOrKing €nVIFONMENE v Temperature, dust and vibration

algi LHF09 ZH Determining the inside diameter of a cylinder

o HBOe| LIFZY2 ARIH9| “E5"0| Lot} HR8tto] Wet 2T st
| A HTA IAE BS(o) A= D 7
—F _
i ‘ ol fo: FTA HAE BH(n) Ao= (O —7)
> D: MBI LB(en) d:TAEZEF(en)
= P 25242 (kgf/em)
B: Ro12 (%)
Anlol E2e HBin §ER0| M« iR Y 7|7 YR
l \ Sg oM ZHECL Fo10I2 B ARIHY| Zals A
o 33 o122} 51247 A0M H|ME 0|22 (012 ARici)e| H
Fy = 22 st YHHOR O NS KB
ﬁﬁw “Fy=A1Xpxp (kgf) = EW;O”&[LH )
—?—Xl_lAl F2=A2prﬁ(kgf) ;Z;OI;-?H .................... 22~2gf
(E—l_l'-?—l . cm ) [ | 2 "l e ™ (o]
£ 710122 A o = £61E 80% AT



DAIN SYSTEM

ClolA AL

n 20X} E Reference Data

a2d[ d¥=A - 280 U342 48

Determining the inside diameter of a cylinder

OflA[ 1.

(70kgf/er) 22 Af%aﬁ° I DIE 1
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H U (kffom) X MTAl T A2
0%50.24X0.80=2813(kgf)
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The inside of a hydraulic cylinder should determined on the
basis of the force a cylinder requires.

. |

F2
A2

| |

Exhaust Supply

At Forward Motion : F1 = A1 Xp X8 (kgf)
At Backward Motion : F2 = Ae X p X (kgf)
(Unit : cm)

Exercise 1.

If a 70/140H series cylinder with an inside diameter of 100

mm is used at the set pressure of 70kgf/crf, what is the force of
the cylinder at both bushing and pulling sides? (Provided that
the rod type B is used.

<Solution>
B Output at Forward Motion
= Set Pressure(kgf/or) X Hydraulic pressure area of a
piston at forward motion X Load factor
= 70%50.24X0.80=2813(kgf)
B Output at Backward Motion
= Set Pressure (kgf/cr) X Hydraulic pressure area of a
piston at backward motion X Load factor
= 70%34.3%0.80=1921 (kgf)

Ol 2.
70/140H Al2| =& ALE5I0f HE U 70kgf/orZ M
500kgfl EH S HAL & Mf HEIto| LHES LAtZ of
W 2=
<ol ED
WO AES HYS MESCH
| 3l EN=FTR=)
A AoiBi () — gemm 2l (kof) + 218

500+-0.08 o)
- 0 o
T AE0| 4 QHE 0| 800 7P7H2 o= MEyst o

Z :BEE=Y ml LIA 125mm == 140mm
CEEY wf LA 125mm

A+ Hydraulic pressure area of a piston at forward motion(er) Ai= D? ﬁ

Ao - Hydraulic pressure area of a piston at backward mofion(ar) Ae= (D7 — d%
D : Inside diameter of cylinder(cm)  d : Diameter of piston rod(cm)
P - Working pressure (kgf/cr)
f : Load factor(%)
Actual output is determining, taking into account the resistance of sliding
parts and pressure loss of pipes and instrments. The load factor means the
ration of the actual load force applied to a cylinder and the theoretical cylinder
force calculated at the set pressure.
Generally the following values are applied.
In case of alow inertial force
In case of a high inertial force
The exercises shown in this catalogue were based on the load factor of 80%

Exercise 2.

What should be the inside diameter of cylinder to obtain the
force of 500kgf at the set pressure of 70kgf/cr using a
70/140H series cylinder?

<Solution>
M Calculate the Hydraulic Pressure Area of the Piston.

. ‘ Cylinder force (kgf) =Load factor
Hydraulic pressure area of piston () =

Set pressure (kgf/c)

500--0.08
= ———— =89(am)
70
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Determining the Diameter of a Piston Rod Reference Data

MAE SEH0| M3 Determining the diameter of a piston rod
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When using a hydraulic cylinder, the compressive stress and
bucking by the cylinder stroke should be taken into account. The
piston rod shaft is like a long column. Therefore, even if it is made of
tensile stength steel or heat—treated, its strength does not become
stronger. Keep in mind that using a piston shaft having a larger
diameter is the only way to maintain the buckling strength of a piston
rod.

The grahs shown(p10) below indicate safe maximum strokes,
based on Qiler' s formula applicable to a upright long column, when
an optimal compressive load is applied to the diameter of each piston
rod. Itis necessary to modify the values of strokes so that they can
come up to the working conditions such as special devices or impact
load.

For example, when the “guide” is enough with the use of a vertical
cylinder, the stroke may be increased by 1/3, and when an impact
load is applied due to horizontal mounting, the 1/3 of the indicated
value may by aplicable.

MAE 2C0| H=2H A Calculation of the Buckling of a piston rod
W AT LYZo|| 2t AL AICH 35S Tots W

1. A2in{o] MR HAl(p9), 18 @~O7HX|2 FAlo|M Z2H A =C.
2. AR| EAl0] ZHEIH I20| e LEtS T

3. ZH HElHo| ZiZHOIA L X[ 2F LHAOIA A2 E(CH 6F52 FA8IC
<Oi| A|>

140H-@50 « BZE « H 1,000mm. CA S AHZA(CH
StE2 gnelote

<off B>

1. A2 & E0| X7 F0|7| =0 OTYPE L=D

2. B0 LIS We| L X[E Tttt
FICt=2| R 42O M
L=D=(230+70+1000+1000)=2300mm
F) 702 HEHF R4

3. 70/140H2| =Z #0{|A] W=250kg O|5}Z EILCH.

M How to find the value of maximum working load according to
the inside diameter of a cylinder
1. Determine one of the cylinder mounting types @~@.
2. After determining the mounting type, find the L value coming up
to it.
3. Find a maximum working load using the L value and the diameter
in the buckling graph.

<Exercise>
What is a maximum working load of a 140H cylinder with @50, B
rod, stroke of 1,000mm and CA type?

<Solution>
1. As both ends of the cylinder are free shafts, the mounting type
is (1).
L=D
2. When the stroke is obtained, find the L value.
From the dimensions table contained herein,
=D=(230+70+1000+1000) =2300mm,
where 70 is the size of the lot end.
3. W will be below 250kg according to the buckling graph of
70/140H.

kg

0 50 B Rod
2300 mm
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Determining the Diameter of a Piston Rod Reference Data
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140H-@80. 2. 235} 3500kg. FZ
HORIZI? (RE MEF2 RFREH

S of Hpm e

<off >
1.FBECZM 2= M| AR HOI 24| 2 @2 40| EIL.
L=2D

2. W=3500kgO0|7| Wi Z0fl 124 =0{|A] L=1500mm
3. L2 2 BH ™ g i},
D=L/2=1500/2=(2 X &3 +243)
FICHE0A A RIT & 2k 253m0|L.

l How to find a maximum working stroke according to the
inside diameter of a cylinder
1. Determine one of the cylinder mounting types @~@.
2. Find the L value using the maximum working load and the  inside
diameter in the buckling graph.

<Exercise>
What is a maximum stroke of a 140H cylinder with @80, B rod,
load of 3500kg, and FZ type?

<Solution>
1. As for the FB type, the rod end is a free, the mounting
type is @.
L=2D
2. Wis 3500kg, so the L value will be 1500mm in the graph.
3. Find the stroke from the L value.
D=L/2=1500/2=(2 x Stroke+243)
Therefore, the cylinder stroke is below approximately 253mm.

3500

@ 80 B Rod
@ 80 CRod

) 970 1500 mm

W AFEE(CY 5150 et MBI LA 2
1, Al2IC| RHRHIAl CFS H 0| X o] @B 2 2EH Z2X.
0. RERMFAIQ| AR E[M 710l D20 | ZHS i)

CZENE| = FZ2HZ SE AFRE|C 5HEDHL Z40] THE AR LY
AS P
<Ol ™[>

140H FY&. HE 1000mm 3500kg. M7 mf A2IC LHA
ZEFE TEh

=
1.FBECZM 2 MEO| A7 HRI 2= @2 FA0|Ch
2. L=2D=2x(1000+100)=2200mm
F) X4 1002 2= 40|
3. Z=HERH
P100B2E E= @ 125CEE

Il How to find the inside diameter of a cylinder according to a
maximum working load
1. Determine one of the cylinder mounting types @~@® on
the next page.
2. After determining the mounting type, find the L value
coming up to it.
3. Find the inside diameter of a cylinder using the maximum working
load and the inside diameter in the buckling graph.

<Exercise>
What is the inside diameter of a 140H cylinder with stroke of
1000mm, load of 3500kg, free ends and FZ type?

<Solution>
1. As for the FA type, the rod end is a free type,
the mounting type is @.
2. L=2D=2x (1000+100)=2200mm
Note) 100 means the length of a rod.
3. From the buckling graph,
@®100B rod or @ 125 Crod

kg

D 3000 K

¢ 100 B Rod
¢ 125 CRod

2200 mm
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Determining the Diameter of a Piston Rod Reference Data

A2 9| X|X|AEH Supporting State of Cylinder

QI £OIEQ| AL (D=L) W A2I0 1Y EEAEXF AR (D=L/2)
For both—end pin Jomt(D:L) For rod end free type with a cylinder fixed(D=L/2)
(1] o (5)

)

I

[ ] AIE.I[—| —)X-I EI:O{|I:7|.O|

il

W A2H 1Y, 2EAET10[29] F2 (D=L/2)

L

(D=1.40)-H ZQIE 22

%D

For rod end guide type with a cylinder fixed(D=L/2)

Lebe

For rod end guide type with a cylinder fixed(D=1.4L)—For pin joint

o ® ®

® ®
[ D ' '(D
D D
]
‘ ] Lo
Ch

I A= 20| Xf=0f g =

)

O|& Cautions about the bucking of the piston rod

I AE ZEQ| ZFA M S0 7H7| T d2iH e FXIgHo EHEH A Z0toF ett. H2IHE HEF= YYo= d2iH =42
HYEH2Z HF s dEl 25NN 2|F AEHE HF = 2|F 25Y40] U0t SIS0l theh X7 HSHT.

It is necessary to review how the cylinder stops before starting calculating the buckling of the piston rod. There two ways to stop
the cylinder, one is the cylinder stop type in which the cylinder is stopped by the stroke end of the cylinder, and the other is the
external stop type in which the cylinder is stopped by and extermal stopper. The accident varies depending on the stopping
types.

B U5 2540 6lF

Load of internal stop

W oIR ASHA 315

Load of external stop

@9 4% Case @

v}

Dol e 1B 201 MBI 9 BoE HRsle AekE eI 22l
L3t o500 Thet AL CHRD 20| 4246} FHA2
DAFL A=W
2P AT =W

The cylinder is stopped by the stroke end of the cylinder as
shown here.

For an accident related to the load necessary for calculation of
the buckling, consider as follows.

Inthe case @, Load =W

In the case @, Load = #. W' (¢ friction coefficient)

S

1824 20| 2% AEHO 93 Z50| E50) FAlols HES 2

28tstE=2 W7t op 2, A3
(I AE EHHAor 22 EICH

s

The cylinder is stopped by the external stopper as shown here.
In this case, the load necessary for calculation of the bucking is
not W but theoretical thrut force(set relief pressure—kgf/enr,
cross—section of a piston—cr)of a cylinder.

oz 3@
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Buckling Graph of Piston Rod / Choosing a Packing Material

IAE 2E = H Buckling Graph of the Piston Rod

W70/140H Al2|= D I- 70/140H Series

70,000
60,000
50,000
40,000
30,000

20,000

10,000

@ 250B 25

5,000 ® 224(B 2

B =25)

B=E)
@ 200(B E) @ 250(C 2E)
@ 180(B 5) @ 224(C 25)

@ 160B ZE) ¢ 200(C 2E)

1,000 @ 150(B 2E)

@ 140(B 25) @ 180(C 25)
= ¢ 140(B 2E) ¢ 180(C 2E)
(ka) 500 @ 125(B £E) ¢ 160(C 2E)

400 ¢ 150(C 2E)
300 @ 140(C 25)

200
¢ 100B ZE) ¢ 125(C 2E)

100 N\
N

\\\ \\\ \ @ 80(B 2E) ¢ 100(C 2E5)
- NN\ N\
40 N N
20 N N @ 63BZE) ¢ 80(C 2E)

N
20 N N

N \ @ 50 2E) ¢ 63(C 25)
10 \ b
1 2 3 4 5 10 20 30 40\ 50 100

@ 40(B 25) @ 50(C 25)

L(< 100mm)

@ 40(C 25)

10
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Buckling Graph of Piston Rod / Choosing a Packing Material
xI . . .
IHZIHECl 843 Choosing a Packing Material
LSt 2R A HMetd M Suitability of Working Oil for Packing Materials
A4 =2 & =5 § ) Working oil
|5 T§ ZI R A olHIIIE | A.TJR|2 | O At AEI No Packing
== gagi ;I 75:.‘1%[1; = ,ELO%”§E J_Q,{Vé?% E‘?QN% : Materials Mineral oil | Glycol oil | Phosphate ol W/0 oW
1 LEYDS O O X @) 0 1 NBR O O X O O
2 Y EDF @) X X A A 2 Urethane rubber @) X X A A
3 EEAmET O X O O @) 3 Fluorinerubber @) X O @) @)
i P o o o . )
W iR ME7Hs F2E2 B Range of working oil temperature for packing materials
Oll Temperature
5 A No. Within the Cylinder
50 0 50 100 150 PackingMaterids | _gpy 0 50 100 150
1 FEERE I 1 NBR : I :
2 EEEE I 2 Urethane Rubber I
3 2402 | 3 Fluorine Rubber |
u | ol|ls AN [e] . . .
W ZZRHE O] 25t ArZSE He B Range of working speed for packing materials
THZTH A AMEEEHR mm/sec Packing Materials Range of Working Speed mm/sec
LEZnR 8~500 NBR 8~500
SYEDF 8~500 Urethane Rubber 8~500
EPST-] 8~300 Fluorine Rubber 8~300
WA O EY B Packing Materials and Their Properties
g P E DT HEZ 17 Items Urethane Rubber NBR
Lty O(Hlg 2.5) O(H[g 1) Bearing Preassure O(Ratio 2.5) O(Ratio 1)
Lotz @) @) Wear Resistance @) @)
THRT Halo| OE +H O (@] Lifetime According to Change of Amblent Temperature O (@)
S F Gojof| mE Y O @) Lifetime According to Deterioration of working o O @)
RER R (€] O Leakage in the Lot Part (@] O
FE IS A8B5t= 22 (@] @) If High Pressure is Mainly Used @) O
FE MYAIZHIETL &2 H P @) @) If the Frequency of Low Pressure is Mainly Low O O
OI™ZE (kgf/cm) 400 0|4+ 1500] 44 Tensile Strength (kgf/cir) More than 400 More than 150
NE (%) 400 O] &+ 1000] &+ Elongation (%) More than 400 More than 100
ZZ(Hs) 90+5 85+5 Hardness(Hs) 90+5 85+5
W 22Et 172l EY B Characteristics of Urethane Rubber
o QP EF D20 EN * Characteristics of Urethane Rubber
PAE DT = Y7 HH BAISHAD 20|, AFFEIHEZ D7 As shown in the above table, the tensile strength is approximately
O| of 2 SHHZ LI, LHOtEA 0] 451} 2.5 times higher than that of NBR, and bearing pressure and wear
50l B 1R = FT|7H] A0l UM D B AFZ R 3t resistance are very excellent. The rubber materials may change due
ol 2lal, (829 A&Z 1ol Qo) T2AHZE0| Halst= 47 Lt to heat or deterioration of working oil during a long use, so it is
OF1ANICt 25 HA e LRIt ALY, needed to check it once a year.

+LEZ 129| 54

U U NSR0| L3j0] O3t YEe AT DR HlsH ATSIT,
= Q| DR B3 QLT AT| T2 LAY, LY

0k2AY2 Q7 XSHEICE TRt KRto 2 AFBHIE T & 2~3u

¢ =oll Aot a0l Argsts d9= UEE 177t Mot

* Characteristics of NBR
The effect of heat or deterioration of working oil is lower than
urethane rubber has. As NBR has lower tensile strength than
urethane rubber, bearing pressure and wear resistance are
somewhat low. Therefore, NBR is suitable if the frequency of use of
Cf. low pressure is low and inspection is not done for two or three
years.
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Choosing a Port by Cylinder Speed

&80 S50 oJet REE

Agine £ &= MEGuol 7

A7 |= REO T2 Falixl = A X

E

— o=

M Choosing a port by cylinder speed

B2 BEE0| & =5 M=o oF Bt

The Gylinder speed is determined by the flow rate of ol to be supplied to the cylinder. Therefore, the diameter of a port should be so selected that it is the standard diameter.

W ARIC| SEME

V=Qc/A(cr/sec)

Al
=

Qc :
A

il
ini

LH

10

0l =l
o

22k (ar/sec)

1=
|>
rim
rg
il

<oi| >
70/140HAIR| = A2l LA 80mE Aaict
UM BF, FEHOZ AFR0| & =X|? &, BHLY

[

N
20
4

300mm/sec
2 % /secQl7}?
<off B
Jef=o|M A £ % 300mm/sect A2IC LiZ 80mmel WAFEHOIAM T
=0 Hals)= LEZA 3/4( 70/140H Al2|= 80 EEA) 1} S= M|
M /49 £7 dstoz oh= Mo 40| 4.5m/secH| HECZ 0

A2 Tm/secO|U] Y= & = UA| Lt

Il Calculation of Cylinder Speed

V=Qc/A(cr/sec)

Qc : Flow rate of oil to be supplied to the inside of the cylinder(ersec)
A': Hydraulic pressure area of the piston

<Exercise>

Flow rate of oil to be supplied to the inside of the cylinderis 80mm and the cylinder
speedis 300mm/sec. In This case, can the port diameter be used as a standard
port diameter? And what is the pipe flow speed?

<Solution>
In the graph, the port diameter in the line parallel to the axis at the intersection of the
cylinder speed(300mn/sec) and the inside diameter of the cylinder(80mm) is
3/4( 70/140H Series, @80 port diameter). The flow speed at the point of the port
diameter is 4.5mm/sec. This value is within 7mm/sec.

W=ES BF Q9 M209 2 A4
| III' |' %R%%tﬂ ‘/—|‘\‘Eoﬂ EH?_" I R 7% Required flow rate
EZD MU 42 24IE J2) =5} NN\ 4004 /in J /Y v
5174 0l N N\ I s 4
B, N \‘ 3004 / min ‘%‘9& //Aéo ‘//
WThe graph shows the relations N [\ / 039//7 4 /|
between the diameter of a port and AN \_~ 200 ¢ /min //1/ ‘b@z Y/ // // / ,
pipe flow speed for required flow N\ N - /, ,/ /’@“ / // // //
rate and speed by each dimensions \\ \\ \ , / /5 ,; ’/ / / / // /
S 7, 1004 / S,
of standard hydraulic cylinders. NN\ i /. / S /
A NN NS o 4V AV G 4
ANEAN N_\NWimn LS S S Ps
ANEAN N\ '/ /S d
NN NN\ 50 /min / SV 4N 4
y 7
Z)ddldoz sy B \\ \\d’/"”\ \\ "/ @m/ / //, /,
(‘I’) E:;O_._E E:.—H:r;—“': /se_o'—m_: \\ \ \ \\ . // / / /
£ Z2E B0 0iX|T N\ i re4dv4
2400 BOIK7| 20| HEA 5 N\ [/
0| HO{X| T £E7} SO{KAZ Tm N\ 2 ) ‘\‘ Y /
[secE GX| LEE SHIAIL. HEad / /’ A8
Value of proper range 104 /min I/ Q&\Q}
Note) Generaly, if the pipe flow speed exceeds 7nm N\ qag‘_* <®
/sec, the pipe resistance becomes high and N\ N\ A
' N\ .4 P
the pressure loss becomes great. NS / @\\0
Consequently, the output becomes low and \ ‘/ p
the speed becomes siow. There fore, the 108 65 4 3 2 1 405 70 100 200 300 500 700 1000
pipe flow speed should not exceed 7mm
/sec. 4 (m/sec) Flow speed(m/sec) N2 4% (mm/sec) Cyliner speed(mm/sec)
MEIL4C-LRRE-HUFSHA T E Graph of Cylinder Speed—Required Flow Rate—Pipe Flow Speed.
W £= ZEZ Standard Port Diameter
LHZ Inside X E Z(Rc) Port Diameter
lameter
A2 = Series 40 50 63 80 100 125 140 150 160 180 200 224 250
70/140H A A PA %, %, 1 1 1 1 Vel 1% | 1% 2
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