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실린더 선정순서 Procedures for choosing a hydraulic cylinder

실린더 내경의 결정 Determining the inside diameter of a cylinder

유압실린더를결정할때는다음항목을결정해야한다.

이상의내용을결정하는데는다음항목을확인할필요가있다.

유압실린더의내경결정은실린더의“출력”이얼마나필요한가에따라결정한다.

전진시: F1= A1×p×β(kgf)

후진시: F2= A2×p×β(kgf)

(단위: ㎝ )

1. 설정압력

2. 부하의크기

3. 부하상태

4. 실린더의필요한스트로크㎜

5. 작동속도

6. 작동수

7. 사용환경

안전변의설정압력

이동물체의중량(㎏)

부하의설치상태및사용방법

㎜/sec

회수/MIN

온도•분진상태•진동

→ → →실린더내경
실린더
작동속도

지지방법
피스톤

로드경의결정
패킹재질 쿠션의유무

방진카바(자바라)의
결정

→ → →

The following procedures should be followed when choosing a hydraulic cylinder.

The following requirements should also be considered.

1. Set pressure

2. Load weight

3. Load status

4. Stroke required

5. Working speed

6. Working frequency

7. Working environment

Set pressure of safety valve

Weight of a moving object

Status of load installed and how to use

㎜/sec

frequency/min

Temperature, dust and vibration

→ → →
Inside diameter
of a cylinder

Checking the
cylinder speed

How to
support

Determining
the diameter
of a piston rod

Packing
material

Cushion Determining a
dust-proofing cover→ → →

A1 : 전진시피스톤면적(㎠)  A1=    D2

A2 : 후진시피스톤면적(㎠)  A2=    (D2 -   d2)

D : 실린더내경(㎝)    d : 피스톤로드경(㎝) 

P : 작동압력(kgf/㎠)

β: 부하율(%)

실제의출력은실린더습동부의저항•배관및기구의압력손실

등을고려해서결정된다.  부하율이라함은실린더에걸리는실제

부하력과회로설정압력에서계산된이론력(이론실린더력)의비

율을말하고대체적으로다음산치를적용한다.

관성력이적을때

관성력이클때

본카다록의계산예는부하율80%로계산되었다.

-

60~80%

25~35%

л
4

-
л
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예제1.

70/140H 시리즈의내경80㎜실린더를설정압력

(70kgf/㎠) 으로사용했을때미는측과당기는측의실린더

출력은얼마인가? (단로드형식은B형으로해서)

<해답>

■전진시출력

= 설정압력(kgf/㎠)×전진시피스톤

= 70×50.24×0.80=2813(kgf)

■후진시출력(kgf/㎠)×후진시피스톤

= 설정압력(kgf/㎠)×후진시피스톤수압면적×부하율

= 70×34.3×0.80=1921kgf)

예제2.

70/140H 시리즈를 사용하여 설정압력 70kgf/㎠로서

500kgf의출력을얻고자할때실린더의내경을얼마로 하

면되겠는가?

<해답>

■피스톤의면적을산출한다.

피스톤의수압면적(㎠) =

피스톤의수압면적에서89에가까운것으로선택할때

- 미는측: 내경125㎜

- 당기는측: B로드일때내경125㎜또는140㎜

C로드일때내경125㎜

= ≒89(㎠)

실린더의힘(kgf)÷부하율

설정압력(kgf/㎠)

Exercise 1.

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

㎜ is used at the set pressure of 70kgf/㎠, what is the force of

the cylinder at both bushing and pulling sides? (Provided that

the rod type B is used.

<Solution>

■Output at Forward Motion

= Set Pressure(kgf/㎠)×Hydraulic pressure area of a 

piston at forward motion×Load factor

= 70×50.24×0.80=2813(kgf)

■Output at Backward Motion

= Set Pressure(kgf/㎠)×Hydraulic pressure area of a 

piston at backwardmotion×Load factor

= 70×34.3×0.80=1921(kgf)

Exercise 2.

What should be the inside diameter of cylinder to obtain the

force of 500kgf at the set pressure of 70kgf/㎠ using a 

70/140H series cylinder?

<Solution>

■Calculate the Hydraulic Pressure Area of the Piston.

The inside of a hydraulic cylinder should determined on the

basis of the force a cylinder requires.

At Forward Motion : F1 = A1×p×β(kgf)

At Backward Motion : F2 = A2×p×β(kgf)

(Unit : ㎝ )

A1 : Hydraulic pressure area of a piston at forward motion(㎠)  A1=    D2

A2 : Hydraulic pressure area of a piston at backward motion(㎠)   A2=    (D2 - d2)

D : Inside diameter of cylinder(㎝)    d : Diameter of piston rod(㎝) 

P : Working pressure(kgf/㎠)

β: 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 a low inertial force

In case of a high inertial force

The exercises shown in this catalogue were based on the load factor of 80%

60~80%

25~35%

500÷0.08

70

Hydraulic pressure area of piston(㎠) =

= ≒89(㎠)

Cylinder force(kgf)÷Load factor

Set pressure(kgf/㎠)

500÷0.08

70

л
4

л
4
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피스톤로드경의선정Determining the diameter of a piston rod

피스톤로드의좌굴계산 Calculation of the Buckling of a piston rod

유압 실린더를 사용할 때는 실린더 행정에 따른 압축응력과 좌굴

(buckling)에대한것을고려해야한다.

피스톤로드의좌굴강도를유지할수있는방법으로서는오로지피스

톤축경을크게하는것이외는다른방법이없음을명심하여선정되어

야한다.

피스톤로드의좌울표(p10)를“오일러”의공식을기초로하여, 각 피

스톤로드직경에최적압축하중이걸렸을때안전한최대행정을표시

한다.  수직, 경사, 수평등의특수한장치또는충격부하일때의사용

조건에맞도록행정치를변경시킬필요가있다.  예를들면수직실린더

를사용하여“가이드”가충분할때는1/3 정도행정을증가시켜도좋고,

수평으로장착하여충격부하가걸릴때는표시수치의 1/3에적용할때

도있다.

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 Oiler’s formula applicable to a upright long column, when

an optimal compressive load is applied to the diameter of each piston

rod.  It is 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.

2. 행정이나왔을때의L 치를구한다.

카다록의치수표에서

L=D=(230+70+1000+1000)=2300㎜

주) 70은선단금구치수

3. 70/140H의굴절표에서W=250㎏이하로된다.

1. Determine one of the cylinder mounting types ❶~ .

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 Φ50, B

rod, stroke of 1,000㎜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,

L=D=(230+70+1000+1000)=2300㎜,

where 70 is the size of the lot end.

3. W will be below 250㎏according to the buckling graph of

70/140H.

1. 실린더의설치형식(p9), 그림❶~ 까지의형식에서결정짓는다.

2. 설치형식이결정되면그것에맞는L값을구한다.

3. 각실린더의좌굴표에서L 치와내경에서사용최대하중을구한다.

<예제>

 140H-Φ50•B로드•행정1,000㎜. CA 형일때사용최대

하중은얼마인가?

<해답>

1. 실린더의양끝이자유축이기때문에①TYPE   L=D

■실린더내경에따라사용최대하중을구하는방법

■How to find the value of maximum working load according to

the inside diameter of a cylinder
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■실린더내경에따른최대사용스트로크선정방법

1. 실린더장착방식(p9) ❶~ 에서결정된다.

2. 각시리즈좌굴(buckling)표에따라사용최대하중과내경에서

L 값을구한다.

<예제>

 140H-Φ80. 로드. 부하3500㎏. FZ형일때최대행정은

얼마인가? (로드선단은자유단)

<해답>

1. FB형으로서로드선단이자유단인관계로❼의형식이된다.

L=2D

2. W=3500㎏이기때문에그래프에서L=1500㎜

3. L값으로부터행정을구한다.

D=L/2=1500/2=(2×행정+243)

카다록에서실린더행정약253㎜이내.

■How to find a maximum working stroke according to the

inside diameter of a cylinder

1. Determine one of the cylinder mounting types ❶~ .

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 Φ80, B rod,

load of 3500㎏, and FZ type?

<Solution>

1. As for the FB type, the rod end is a free, the mounting

type is ❼.

L=2D

2. W is 3500㎏, so the L value will be 1500㎜ in the graph.

3. Find the stroke from the L value.

D=L/2=1500/2=(2×Stroke+243)

Therefore, the cylinder stroke is below approximately 253㎜.

■사용최대하중에대한실린더내경계산방법

1. 실린더장착방식다음페이지의❶~ 으로부터결정.

2. 장착방식이결정되면그것에맡추어L 값을구한다.

3. 각시리즈좌굴표로부터사용최대하중과L 값에따른실린더내

경을구한다.

<예제>

140H FY형. 행정1000㎜3500㎏. 선단자유일때실린더내경

로드경을구한다.

<해답>

1. FB형으로서로드선단이자유단인관계로❺의형식이다.

2. L=2D=2×(1000+100)=2200㎜

주) 치수100은로드길이

3. 좌굴표로부터

Φ100 B 로드또는Φ125 C로드

■How to find the inside diameter of a cylinder according to a

maximum working load

1. Determine one of the cylinder mounting types ❶~ 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

1000㎜, load of 3500㎏, free ends and FZ type?

<Solution>

1. As for the FA type, the rod end is a free type, 

the mounting type is ❺.

2. L=2D=2×(1000+100)=2200㎜

Note) 100 means the length of a rod.

3. From the buckling graph,

Φ100 B rod or Φ125 C rod
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■양단핀죠인트의경우(D=L)

For both-end pin joint(D=L)

실린더의지지상태Supporting State of Cylinder

피스톤로드의좌굴에대한주의점Cautions about the bucking of the piston rod

피스톤로드의좌굴계산에들어가기전에실린더의정지방법에대해살펴보아야한다.  실린더를멈추는방법에는실린더본체의

행정단으로멈추는실린더스톱방식과외부스토퍼로멈추는외부스톱방식이있다.  하중에대한수치가변한다.

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.

■실린더고정, 로드엔드가이드(D=1.4L)-핀죠인트의경우

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

■실린더고정, 로드엔드자유의경우(D=L/2)

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

■실린더고정, 로드엔드가이드의경우(D=L/2)

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

■내부스톱방식의하중

Load of internal stop

■외부스톱방식의하중

Load of external stop

❶ ❷ ❸ ❹ ❺ ❻ ❼ ❽

❾ ❿

그림과같이실린더행정단으로정지하는상태를말한다. 좌굴계산에

필요한하중에대한사고는다음과같이생각해주십시오.

①의경우하중= W

②의경우하중= μ. 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.

In the case ①, Load = W

In the case ②, Load = μ. W’(μ: friction coefficient)

①의경우Case ①

②의경우Case ②

그림과같이외부스토퍼에의해작동이도중에정지하는상태를말한

다.

이경우의좌굴계산에필요한하중은W가아니고, 실린더이론추력(릴

리프설정압력kgf/㎠피스톤단면적㎠으로된다.

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/㎠,

cross-section of a piston-㎠)of a cylinder.
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피스톤 로드 좌굴표 Buckling Graph of the Piston Rod

■70/140H 시리즈 D I- 70/140H Series

L(×100㎜)
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패킹재질의 선정 Choosing a Packing Material

■작동유와패킹재질의적합성 ■Suitability of Working Oil for Packing Materials

■Range of working oil temperature for packing materials

■Range of working speed for packing materials

■Packing Materials and Their Properties

■패킹재질의사용가능유온범위

■패킹재질에의한사용속도범위

■패킹재질과그특성

■우레탄고무의특성

•우레탄고무의특성

우레탄고무는상기표에표시한것과같이, 인장강도가니트릴고무

의약2.5배로내압성, 내마모성이우수하다.

그밖에우레탄고무는장기간의사용에있어서열및작동유의노화

에의해, (유온의상승효과에있어)고무재질이변화하는수가있다.

약1년마다분해점검할필요가있다.

•니트릴고무의특성

열및작동유의노화에의한영향은우레탄고무에비해원만하다.

니트릴고무는우레탄고무에비해인장강도가작기때문에내압. 내

마모성은약간저하된다. 따라서, 저압으로사용빈도가적은2~3년

간분해점검하지않는곳에사용하는경우는니트릴고무가적합하

다.

■Characteristics of Urethane Rubber

•Characteristics of Urethane Rubber

As shown in the above table, the tensile strength is approximately

2.5 times higher than that of NBR, and bearing pressure and wear

resistance are very excellent. The rubber materials may change due

to heat or deterioration of working oil during a long use, so it is

needed to check it once a year.

•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

low pressure is low and inspection is not done for two or three

years.
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패킹재질 사용속도범위mm/sec

니트릴고무

우레탄고무

불소고무
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8~500
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항목 우레탄고무 니트릴고무

내압성

내마모성

주변온도변화에따른수명

작동유열화에따른수명

롯드부누유량

주로고압을사용하는경우

주로저압사용빈도가작은경우

인장강도(kgf/㎠)

신율(%)

경도(Hs)

◎(비율2.5)

◎

○

○

◎

◎

○

400 이상

400 이상

90±5

○(비율1)

○

◎

◎

○

○

◎

150이상

100이상

85±5

Items Urethane Rubber NBR

Bearing Preassure

Wear Resistance

Lifetime According to Change of Ambient Temperature

Lifetime According to Deterioration of working oil

Leakage in the Lot Part

If High Pressure is Mainly Used

If the Frequency of Low Pressure is Mainly Low

Tensile Strength(kgf/㎠)

Elongation(%)

Hardness(Hs)

◎(Ratio 2.5)

◎

○

○

◎

◎

○

More than 400

More than 400

90±5

○(Ratio 1)

○

◎

◎

○

○

◎

More than 150

More than 100

85±5

Packing Materials Range of Working Speed mm/sec

NBR

Urethane Rubber

Fluorine Rubber

8~500

8~500

8~300
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실린더속도에의한포트선정

Choosing a Port by Cylinder Speed

■참고자료 Reference Data
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실린더 속도에 의한 포트 선정 Choosing a port by cylinder speed

실린더의속도는실린더내에유입시키는유량에따라정해지는관계로포트경은표준경이되도록선택해야한다.

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

■실린더의속도산출

■표준포트경Standard Port Diameter

V=Qc/A(㎠/sec)

70/140H시리즈 실린더 내경 80㎜를 실린다 속도 300㎜/sec

일때표준, 포트경으로사용이되는지? 또, 관내유속은몇/sec인가?

그래프에서실린더속도300㎜/sec와실린더내경80㎜의교차점에서구

축에평행되는포트경3/4( 70/140H 시리즈80Φ포트경)과맞는점에

서유속의 수직방향으로맞는점의유속이 4.5m/sec에접함으로이

것은7m/sec이내임을알수있게된다.

<예제> <Exercise>

<Solution><해답>

Flow rate of oil to be supplied to the inside of the cylinder is 80㎜ and the cylinder

speedis 300㎜/sec. In This case, can the port diameter be used as a standard

port diameter? And what is the pipe flow speed?

In the graph, the port diameter in the line parallel to the axis at the intersection of the

cylinder speed(300㎜/sec) and the inside diameter of the cylinder(80㎜) is

3/4( 70/140H Series, Φ80 port diameter). The flow speed at the point of the port

diameter is 4.5㎜/sec. This value is within 7㎜/sec.

Qc : 실린더 내의 공급유량(㎠/sec)

A : 피스톤 면적

■Calculation of Cylinder Speed

V=Qc/A(㎠/sec)

Qc : Flow rate of oil to be supplied to the inside of the cylinder(㎠sec)

A :  Hydraulic pressure area of the piston

■도표는 표준 유압 실린더의 각 치수

에 따라 필요유량과 속도에 대한 포

트경과관내유속의관계를그래프화

한것임.

■The graph shows the relations
between the diameter of a port and
pipe flow speed for required flow
rate and speed by each dimensions
of standard hydraulic cylinders.

(주) 일반적으로 관내유속은7m/sec를 넘

는 경우는 배관저항이 높아지고 압력

손실이 많아지기 때문에 작동시 출력

이 적어지고 속도가 늦어지크로 7㎜

/sec를넘지않도록하십시오.

Note) Generally, if the pipe flow speed exceeds 7㎜
/sec, the pipe resistance becomes high and
the pressure loss becomes great.
Consequently, the output becomes low and
the speed becomes slow. There fore, the
pipe flow speed should not exceed 7㎜
/sec.

실린더속도-필요유량-관내유속관계도표 Graph of Cylinder Speed-Required Flow Rate-Pipe Flow Speed.

유속(m/sec) Flow speed(m/sec) 실린더 속도 (mm/sec) Cyliner speed(mm/sec)
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