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Introduction – Process Design
Hydraulic systems are designed for such a working pressure that the required forces and torques are achieved. The 

machinery, equipment and components of a hydraulic system are typically designed so that a 15% increase in the working 

pressure is possible. The components of the system has to be selected in such a manner that the working parameters 

(pressure, flow rate etc.) are not exceeded taking into account the possible increase in the working pressure.

All design paramaters have to be selected specifically for each case taking into account the customers requirements as 

well as local rules, regulations and laws.

The pipes are dimensioned in such a manner that the pressure loss in the system does not exceed the maximum 

allowable value (pressure) at the maximum (or design) flow rate. The pressure loss in a piping system is related to the 

square of the velocity of the fluid ( p ~ v2). Therefore, the initial design is typically done based on the velocity of the fluid. If 

required, the pressure loss in the systems is then checked in order to verify that the maximum acceptable pressure loss 

(and the maximum allowable working pressu re of the piping) is not exceeded.

The nomographic charts of pressure drops are shown in attachment 1.

Fluid (oil) Velocities
GS-Hydro’s recommendation in regards to the oil velocities to be utilised for intial pipe sizing are as follows:

a) Suction lines

Process Design

Viscosity
ν (mm2/s = cSt)

Maximum velocity
v (m/s)

150 0.6

100 0.75

50 1.2

30 1.3

The suction line is typically dimensioned so that the velocity does not exceed 1.3 m/s.

b) Pressure lines

Pressure
p (bar)

Maximum velocity
oil flow < 10 l/min

v (m/s)

Maximum velocity
oil flow > 10 l/min

v (m/s)

25 1—2 2.5—3

50 1—2 3.5—4

100 1—2 4.5—5

200 2—3 5—(6)

> 200 2—3 5—(6)

The pressure line is typically dimensioned so that the velocity does not exceed 5 m/s.

c) Return lines

The recommended return line velocity is 1...3 m/s. The return line is typically dimensioned so that the velocity does not 

exceed 3 m/s.

The oil flow rates at the recommended velocities are presented in attachment 2.

This technical information is provided as general guidelines how to design hydraulic 

piping systems. In the design of a specific piping system the environment, the 

customers specifications as well as local rules, regulations and laws must be 

followed at all times.
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Mechanical Design

Introduction – Mechanical Design
When designing the piping system the following has to be taken into account:

•	 pipe & tube material 

•	 connection technology: fittings, flanges, welding

•	 hoses and hose couplings

•	 pipe supports

Carbon Steel

Material Specification DIN 1630 –

Manufacturing Tolerances DIN 2391-1 EN 10305-4

Technical Terms of Delivery DIN 2391-2/C EN 10305-4

Stainless Steel (mm) Stainless Steel (sch)

Material Specification ASTM A269/A213 (A.W.) AST A312

Manufacturing Tolerances ASTM A269 ASTM A530

Pipe & Tube Materials
GS-Hydro recommends the use of cold-drawn, seamless precision (carbon) steel tubes & pipes (St37.4 NBK and St52.4 

NBK) and austentic stainless steel (AISI316L) tubes and pipes due to quality (precision in dimension and shape) and 

cleanliness reasons (no scale). As a comparison hot rolled tubes will always have some scale both inside and out due to 

the manufacturing process; by cold forming there will not be any scale inside the tube after the manufacturing.

The recommended pipe & tube materials to be used in hydraulic applications are as follows:

GS-Hydro recommends the use of cold drawn seamless high tensile hydraulic tube according to DIN 2391C ST52.4 NBK 

(E 355N) because the higher tensile strength means higher permissible working pressures and reduced wall thickness, 

leading to reduced overall weight in both the tube and pipe itself as well as in the necessary supporting steel structures. 

The use of DIN 2391C ST37.4 NBK (E 255N) – which is also recommendable material grade - leads to thicker tube and 

pipe walls and thus more weight (and potentially costs). The final selection between St.37.4 and St 52.4 is, however, an 

economical decision.
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Fittings and Flanges
In hydraulic and other piping systems with high quality requirements GS-Hydro recommends the use of non-welded 

connection technologies (fittings, flanges etc.) for all tube and pipe sizes due to the reliability and inherent cleanliness. 

The type of jointing technology is selected based on the working pressure and the tube or pipe size. The material is 

selected based on the environment (and/or the customer’s specifications).

For tube and pipe sizes above and including 25 mm GS-Hydro recommends the use of the GS-37o Flare Flange and/or 

GS-Retain Ring Systems. For tube and pipe sizes below 25 mm GS-Hydro recommends advanced fitting solutions, 37o 

JIC flare or high quality bite type (profile ring) fittings depending on the application and specific design requirements.

The recommended connection technology for various pipe sizes and pressure classes are shown in attachment 3.

Mechanical Design

In order to select the type of connection (flange, fitting, etc) 

the following basic design data is needed: 

• Working pressure, bar [W.P]

• Pipe/tube material 

• Pipe/tube size (OD x s)

• Other conditions such as possible pressure shocks in the 

system, external forces, environment (thermal movements, 

corrosion etc.) and noise aot.

Selection of type of connection

Attached tables provide a guideline what type of connection to select for 

various materials and tube/pipe sizes. The tables which are intended as a 

general guideline are used as follows:

1. Select the correct table in accordance with the tube/pipe material and 

maximum system working pressure:

	 • 50 bar, carbon steel

	 • 50 bar, stainless steel

	 • 210 bar (3000 psi), carbon steel

	 • 210 bar (3000 psi), stainless steel

	 • 280 bar, carbon steel

	 • 280 bar, stainless steel

	 • 350 bar (6000 psi), carbon steel

	 • 350 bar (6000 psi), stainless steel

	 • 400 bar 

2. Select connection type based on tube/pipe size (or oil flow)

Note! Other connection types than those recommended in the tables are also possible. Prior to making the final selection 

tubes/pipes, flanges/fittings etc must to checked for compliance with local rules and regulations, system working pressure 

and other design conditions.
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Mechanical Design

Hoses & Hose Couplings
Hydraulic hoses are used in wide variety of industrial 

hydraulic systems.  Dimensions, performance 

specifications, construction options, and features are 

all important parameters to consider when searching for 

hydraulic hose.

Dimensions for the selection of hydraulic hose include 

inside diameter, outside diameter, and minimum bend 

radius The inside diameter refers to the inside of the hose or 

liner.  The outside diameter is often a nominal specification 

for hoses of corrugated or pleated construction.  Minimum 

bend radius is based on a combination of acceptable hose 

cross-section deformation and mechanical bending limit of 

any reinforcement.  

Important performance specifications to consider when 

searching for hydraulic hose & hose couplings include 

application, material to be conveyed,  working pressure and 

temperature range.  The working pressure is the maximum 

service design pressure.   The temperature range is the 

full required range of ambient operating temperature. See 

attachment 4.

Pipe Supports
When designing the piping system supports the following should be taken into account:

•	 The pipes shall not be supported from other pipes nor should the pipes be utilised to support other components

•	 The transfer of vibration from other equipment and machinery should be avoided to the extent possible

•	 Thermal expansions shall be taken into account when designing the supports

•	 A pipe bend should be supported as close to the bend as possible (whenever needed on both sides of the bend)

•	 The support should be located as close to the end of the pipe as possible when connecting to hose.

The pipe clamps should be made of both a muffling material and a which resists wear (when the pipe moves). Pipe 

clamps conforming to DIN 3015-1...3 should be utilised.

The recommended (typical) maximum spacing between clamps in Marine and Industrial applications is shown in 

attachment 5. The final spacing of the clamps has to be selected based on the specific requirements of the application 

in question.

There can be large varioations in tempearture in hydraulic systems, especially in marine and offshore applications. Under 

certain conditions the temperature can vary from for instance –40oC during periods in the winter to +40oC in the summer. 

This results in the thermal expansion of the pipes. For instance with a temperature difference of 80oC the lenght will vary 

almost 1.0 mm per 1 meter of pipe. The linear expansion of steel pipes is presented in attachment 6.
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Attachment 1a. Pressure Drop in Pipes
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Example A 

Q = 80 l/min., pipe 22/19

Pressure drop per meter pipeline is searched for.

Example A is drawn from d1 = 19 mm through Q = 80 l/min. 

It crosses the Re-line in the turbulent area and the result 

can be read on the turbulent scale. ∆p = 0.23 bar x m

Example B is drawn from d1 = 15 mm through Q = 10 l/min. 

It crosses the Re-line in the laminar area and the result can 

be read on the laminar scale. ∆p = 0.038 bar x m

The nomographic chart applies to the viscosity 25 cSt  ≈ 

3.5°E and the density 900 kg/m3.

∆p ≈ √              x ∆pnomogr
ν

νnomogr

∆p =                x ∆pnomogr
ν

νnomogr

ν = the oil viscosity in cSt.

At another density a correction is to be made as follows:

∆p ≈ √              x ∆pnomogr
ς

ςnomogr

ς = the oil density in kg/m3.

At another viscosity a correction is to be made as follows:

Example B 

Attachments
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Attachments

Attachment 1b. Pressure Drop in Bends, Couplings etc.
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1

ξ

∆p = ξ  x              x v2 x 10-5    [bar]900
2

Q = 100 l/min. and inside diameter of the pipe 

d = Ø20 mm.

This gives v = 5.4 m/s.

For T-connection with a coefficient of resistance 

ξ = 1.3

the pressure drop is ∆p = 0.17 bar.

The nomographic chart applies to turbulent flow and a density of the oil of 900 kg/m3.
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Attachments

O.D. x ds

Oil flow rate (l/min.)

Suction line
v= 1.3 m/s

Pressure line
v= 5 m/s

Return line
v= 3 m/s

6 x 1.0 1.0 3.8 2.3

6 x 1.5 0.6 2.1 1.3

8 x 1.0 2.2 8.5 5.1

8 x 1.5 1.5 5.9 3.5

8 x 2.0 1.0 3.8 2.3

8 x 2.5 0.6 2.1 1.3

10 x 1.0 3.9 15.1 9.0

10 x 1.5 3.0 11.5 6.9

10 x 2.0 2.2 8.5 5.1

10 x 2.5 1.5 5.9 3.5

12 x 1.5 5.0 19.1 11.4

12 x 2.0 3.9 15.1 9.0

12 x 2.5 3.0 11.5 6.9

14 x 1.5 7.4 28.5 17.1

14 x 2.0 6.1 23.6 14.1

15 x 1.5 8.8 33.9 20.3

15 x 2.0 7.4 28.5 17.1

16 x 1.5 10.3 39.8 23.9

16 x 2.0 8.8 33.9 20.3

16 x 2.5 7.4 28.5 17.1

16 x 3.0 6.1 23.6 14.1

18 x 1.5 13.8 53.0 31.8

18 x 2.0 12.0 46.2 27.7

20 x 2.0 15.7 60.3 36.2

20 x 2.5 13.8 53.0 31.8

20 x 3.0 12.0 46.2 27.7

20 x 4.0 8.8 33.9 20.3

22 x 1.5 22.1 85.0 51.0

22 x 2.0 19.8 76.3 45.8

22 x 2.5 17.7 68.1 40.8

25 x 2.0 27.0 103.9 62.3

25 x 2.5 24.5 94.2 56.5

25 x 3.0 22.1 85.0 51.0

25 x 4.0 17.7 68.1 40.8

Attachment 2. Oil Flow Rates at Recommended Max. Velocities

O.D. x ds

Oil flow rate (l/min.)

Suction line
v= 1.3 m/s

Pressure line
v= 5 m/s

Return line
v= 3 m/s

28 x 2.0 35.3 135.6 81.4

28 x 2.5 32.4 124.6 74.7

28 x 3.0 29.6 114.0 68.4

30 x 2.0 41.4 159.2 95.5

30 x 3.0 35.3 135.6 81.4

30 x 4.0 29.6 114.0 68.4

35 x 2.0 58.8 226.3 135.8

35 x 3.0 51.5 198.1 118.8

38 x 2.5 66.7 256.5 153.9

38 x 3.0 62.7 241.2 144.7

38 x 4.0 55.1 212.0 127.2

38 x 5.0 48.0 184.6 110.8

42 x 2.0 88.4 340.1 204.0

42 x 3.0 79.4 305.2 183.1

42 x 4.0 70.8 272.2 163.3

50 x 3.0 118.5 455.9 273.6

50 x 5.0 98.0 376.8 226.1

56 x 8.5 93.1 358.2 214.9

60 x 3.0 178.5 686.7 412.0

60 x 5.0 153.1 588.8 353.3

65 x 8.5 141.1 542.6 325.6

66 x 8.5 147.0 565.4 339.3

75 x 3.0 291.5 1121.2 672.7

75 x 5.0 258.7 995.0 597.0

80 x 10 220.4 847.8 508.7

90 x 3.5 421.8 1622.4 973.4

90 x 5.0 391.9 1507.2 904.3

97 x 12 326.3 1255.0 753.0

115 x 4.0 701.0 2696.2 1617.7

115 x 15 442.4 1701.5 1020.9

130 x 15 612.3 2355.0 1413.0

140 x 4.5 1050.8 4041.4 2424.8

150 x 15 881.7 3391.2 2034.7

165 x 5.0 1471.1 5657.9 3394.7

220 x 6.0 2649.1 10188.7 6113.2
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Attachments

Attachment 3.  Recommended Connection Technology
50 bar – Section Table — Carbon Steel Pipes

Pipe  Volume Flow* (l/min) Weight (kg/m) Connection Type Flange Size Flange Type

4X1ST37.4NBK 1 0.05

Advanced/bite type/JIC –fittings

6X1ST37.4NBK 2 0.07

8X1ST37.4NBK 5 0.17

10X1ST37.4NBK 9 0.22

12X1.5ST37.4NBK 11 0.39

15X1.5ST37.4NBK 20 0.50

16X1.5ST37.4NBK 24 0.54

18X1.5ST37.4NBK 32 0.61

20X2ST37.4NBK 36 0.89

22X1.5ST37.4NBK 51 0.76

25X2ST37.4NBK 62 1.13 37° Flare flange 1/2” 308F

28X2ST37.4NBK 81 1.28 37° Flare flange 3/4” 312F

30X3ST37.4NBK 81 2.00 37° Flare flange 3/4” 312F

35X2ST37.4NBK 136 1.63 37° Flare flange 1” 316F

38X3ST37.4NBK 145 2.59 37° Flare flange 1” 316F

42X3ST37.4NBK 183 2.89 37° Flare flange 1 1/4” 320F

50X3ST37.4NBK 274 3.48 37° Flare flange 1 1/2” 124F

60X3ST37.4NBK 412 4.22 37° Flare flange 2” 132F

75X3ST37.4NBK 673 5.82 37° Flare flange 2 1/2” 140F

90X3.5ST37.4NBK 974 7.47 37° Flare flange 3” 148F

100X4ST37.4NBK 1197 9.47 37° Flare flange 3 1/2” 156F

115X4ST37.4NBK 1619 11.0 37° Flare flange 4” 164F

140X4.5ST37.4NBK 2415 15.0 37° Flare flange 5” 180F

165XST37.4NBK 3396 18.7 37° Flare flange 6” 196F

220X6ST37.4NBK 6116 31.9 37° Flare flange 8” 228F

273X6ST37.4NBK 9630 39.4 37° Flare flange 10” 260F

50 bar – Section Table — Stainless Steel Pipes

Pipe  Volume Flow* (l/min) Weight (kg/m) Connection Type Flange Size Flange Type

6X1AISI316L 2 0.07

Advanced/bite type/JIC –fittings

8X1AISI316L 5 0.17

10X1AISI316L 9 0.22

12X1.5AISI316L 11 0.39

15X1.5AISI316L 20 0.50

16X2AISI316L 20 0.69

18X2AISI316L 28 0.79

20X2AISI316L 36 0.89

22X2AISI316L 46 0.99

25X2.5AISI316L 57 1.39 37° Flare flange 1/2” 308F

28X2AISI316L 81 1.28 37° Flare flange 3/4” 312F

30X3AISI316L 81 2.00 37° Flare flange 3/4” 312F

35X2.5AISI316L 127 2.00 37° Flare flange 1” 316F

38X3AISI316L 145 2.59 37° Flare flange 1” 316F

42X3AISI316L 183 2.89 37° Flare flange 1 1/4” 320F

50X3AISI316L 274 3.48 37° Flare flange 1 1/2” 324F

60X3AISI316L 412 4.22 37° Flare flange 2” 332F

*) v = 3 m/s
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Attachments

Attachment 3.  Recommended Connection Technology
210 bar – Section Table — Carbon Steel Pipes

Pipe  Volume Flow* (l/min) Weight (kg/m) Connection Type Flange Size Flange Type

6X1ST37.4NBK 4 0.07

Advanced/bite type/JIC –fittings

8X1ST37.4NBK 8 0.17

10X1ST37.4NBK 15 0.22

12X1.5ST52.4NBK 19 0.39

16X2ST52.4NBK 34 0.69

20X2.5ST52.4NBK 53 1.08

25X2.5ST52.4NBK 94 1.39 37° Flare flange 1/2” 308F

30X3ST52.4NBK 136 2.00 37° Flare flange 3/4” 312F

38X3ST52.4NBK 241 2.59 37° Flare flange 1” 316F

42X4ST52.4NBK 272 3.75 37° Flare flange 1 1/4” 320F

50X5ST52.4NBK 377 5.55 37° Flare flange 1 1/2” 324F

60X5ST52.4NBK 589 6.18 37° Flare flange 2” 332F

75X5ST52.4NBK 995 8.63 37° Flare flange 2 1/2” 340F

80X10ST52.4NBK 848 17.2 Retain ring flange 2 1/2” 340

97X12ST52.4NBK 1256 25.2 Retain ring flange 3” 348

115X15ST52.4NBK 1702 37.0 Retain ring flange 3 1/2” 456

130X15ST52.4NBK 2356 42.5 Retain ring flange 3 3/4” 860

150X15ST52.4NBK 3393 49.9 Retain ring flange 4” 864

190X20ST52.4NBK 5301 83.8 Retain ring flange 5” 880

250X25ST52.4NBK 9425 138.7 Retain ring flange 6” 896

210 bar – Section Table — Stainless Steel Pipes

Pipe  Volume Flow* (l/min) Weight (kg/m) Connection Type Flange Size Flange Type

6X1AISI316L 4 0.07

Advanced/bite type/JIC –fittings

8X1AISI316L 8 0.17

10X1.5AISI316L 12 0.31

12X1.5AISI316L 19 0.39

16X2AISI316L 34 0.69

18X2AISI316L 46 0.79

20X2.5AISI316L 53 1.08

22X2AISI316L 76 0.99

25X2.5AISI316L 94 1.39 37° Flare flange 1/2” 308F

30X3AISI316L 136 2.00 37° Flare flange 3/4” 312F

38X4AISI316L 212 3.38 37° Flare flange 1” 316F

42X4AISI316L 272 3.75 37° Flare flange 1 1/4” 320F

50X5AISI316L 377 5.55 37° Flare flange 1 1/2” 324F

60X5AISI316L 589 6.78 37° Flare flange 2” 332F

80X10AISI316L 848 17.5 Retain ring flange 2 1/2” 340

97X12AISI316L 1256 25.5 Retain ring flange 3” 348

114.3X13.49AISI316L 1702 37.5 Retain ring flange 3 1/2” 456

*) v = 5 m/s
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Pipe  Volume Flow* (l/min) Weight (kg/m) Connection Type Flange Size Flange Type

6X1.5ST37.4NBK 2 0.17

Advanced/bite type/JIC –fittings

8X1.5ST37.4NBK 6 0.24

10X2ST37.4NBK 8 0.40

12X1.5ST52.4NBK 19 0.39

16X2ST52.4NBK 34 0.69

20X2.5ST52.4NBK 53 1.08

25X2.5ST52.4NBK 94 1.39 37° Flare flange 1/2” 308F

30X3ST52.4NBK 136 2.00 37° Flare flange 3/4” 312F

38X4ST52.4NBK 212 3.35 37° Flare flange 1” 316F

42X4ST52.4NBK 272 3.75 37° Flare flange 1 1/4” 320F

50X5ST52.4NBK 377 5.55 37° Flare flange 1 1/2” 324F

60X6ST52.4NBK 543 8.04 37° Flare flange 2” 332F

72X7ST52.4NBK 792 11.3 37° Flare flange 2 1/2” 440F

80X10ST52.4NBK 848 17.2 Retain ring flange 2 1/2” 440

97X12ST52.4NBK 1256 25.2 Retain ring flange 3” 448

115X15ST52.4NBK 1702 37.0 Retain ring flange 3 1/2” 456

130X15ST52.4NBK 2356 42.5 Retain ring flange 3 3/4” 860

150X15ST52.4NBK 3393 49.9 Retain ring flange 4” 864

190X20ST52.4NBK 5301 83.8 Retain ring flange 5” 880

250X25ST52.4NBK 9425 138.7 Retain ring flange 6” 896

280 bar – Section Table — Stainless Steel Pipes

Pipe  Volume Flow* (l/min) Weight (kg/m) Connection Type Flange Size Flange Type

6X1AISI316L 4 0.07

Advanced/bite type/JIC –fittings

8X1.5AISI316L 6 0.24

10X1.5AISI316L 12 0.31

12X1.5AISI316L 19 0.39

16X2AISI316L 34 0.69

20X2.5AISI316L 53 1.08

25X3AISI316L 85 1.63 37° Flare flange 1/2” 308F

30X4AISI316L 114 3.35 37° Flare flange 3/4” 312F

38X4AISI316L 212 3.38 37° Flare flange 1” 316F

56X8.5AISI316L 358 9.96 Retain ring flange 1 1/2” 324

66X8.5AISI316L 566 12.2 Retain ring flange 2” 332

80X10AISI316L 848 17.5 Retain ring flange 2 1/2” 440

97X12AISI316L 1256 25.5 Retain ring flange 3” 448

114.3X13.49AISI316L 1702 37.5 Retain ring flange 3 1/2” 456

*) v = 5 m/s

Attachment 3.  Recommended Connection Technology
280 bar – Section Table — Carbon Steel Pipes

NOTE! From 97 and up to 
12” use ASTM A312 pipe.
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Attachment 3.  Recommended Connection Technology
350 bar – Section Table — Carbon Steel Pipes

350 bar – Section Table — Stainless Steel Pipes

*) v = 5 m/s

Pipe  Volume Flow* (l/min) Weight (kg/m) Connection Type Flange Size Flange Type

6X1.5ST37.4NBK 2 0.17

Advanced/bite type/JIC –fittings

8X1.5ST37.4NBK 6 0.24

10X2ST37.4NBK 8 0.40

12X2.5ST52.4NBK 12 0.59

16X2.5ST52.4NBK 29 0.83

20X3ST52.4NBK 46 1.25

25X3ST52.4NBK 85 1.63 37° Flare flange 3/4” 612F

30X4ST52.4NBK 114 2.51 37° Flare flange 3/4” 612F

39X7.5ST52.4NBK 136 5.86 Retain ring flange 1” 616

46X8ST52.4NBK 198 7.84 Retain ring flange 1 1/4” 620

56X8.5ST52.4NBK 358 9.96 Retain ring flange 1 1/2” 624

66X8.5ST52.4NBK 566 12.1 Retain ring flange 2” 632

80X10ST52.4NBK 848 17.2 Retain ring flange 2 1/2” 440

97X12ST52.4NBK 1256 25.2 Retain ring flange 3” 448

115X15ST52.4NBK 1702 37.0 Retain ring flange 3 1/2” 456

130X15ST52.4NBK 2356 42.5 Retain ring flange 3 3/4” 860

150X15ST52.4NBK 3393 49.9 Retain ring flange 4” 864

190X20ST52.4NBK 5301 83.8 Retain ring flange 5” 880

250X25ST52.4NBK 9425 138.7 Retain ring flange 6” 896

Pipe  Volume Flow* (l/min) Weight (kg/m) Connection Type Flange Size Flange Type

6X1AISI316L 4 0.07

Advanced/bite type/JIC –fittings
8X1.5AISI316L 6 0.24

10X1.5AISI316L 12 0.31

12X2AISI316L 15 0.49

16X2.5AISI316L 29 0.83 37° Flare flange 1/2” 608F

20X3AISI316L 46 1.21 37° Flare flange 1/2” 608F

25X4AISI316L 68 2.07 37° Flare flange 1/2” 608F

30X4AISI316L 114 3.35 37° Flare flange 3/4” 612F

38X5AISI316L 185 4.07 37° Flare flange 1” 616F

56X8.5AISI316L 358 9.96 Retain ring flange 1 1/2” 624

66X8.5AISI316L 566 12.2 Retain ring flange 2” 632

80X10AISI316L 848 17.5 Retain ring flange 2 1/2” 440

97X12AISI316L 1256 25.5 Retain ring flange 3” 448

NOTE! From 97 and up to 
12” use ASTM A312 pipe.
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400 bar – Section Table — Stainless Steel Pipes

*) v = 5 m/s

Attachment 3.  Recommended Connection Technology
400 bar – Section Table — Carbon Steel Pipes

Pipe  Volume Flow* (l/min) Weight (kg/m) Connection Type Flange Size Flange Type

6X1.5ST37.4NBK 2 0.17

Advanced/bite type/JIC –fittings

8X2ST37.4NBK 4 0.30

10X2ST37.4NBK 8 0.40

12X2.5ST52.4NBK 12 0.59

16X2.5ST52.4NBK 29 0.83

20X3ST52.4NBK 46 1.25

25X3ST52.4NBK 85 1.63 37° Flare flange 3/4” 612F

30X4ST52.4NBK 114 2.51 37° Flare flange 3/4” 612F

39X7.5ST52.4NBK 136 5.86 Retain ring flange 1” 616

46X8ST52.4NBK 198 7.84 Retain ring flange 1 1/4” 620

56X8.5ST52.4NBK 358 9.96 Retain ring flange 1 1/2” 624

66X8.5ST52.4NBK 566 12.1 Retain ring flange 2” 632

80X10ST52.4NBK 848 17.2 Retain ring flange 2 1/2” 440

97X12ST52.4NBK 1256 25.2 Retain ring flange 3” 448

115X15ST52.4NBK 1702 37.0 Retain ring flange 3 1/2” 456

Pipe  Volume Flow* (l/min) Weight (kg/m) Connection Type Flange Size Flange Type

8X1.5AISI316L 6 0.24

Advanced/bite type/JIC –fittings

10X2AISI316L 8 0.40

12X2AISI316L 15 0.49

16X2.5AISI316L 29 0.83

20X3AISI316L 46 1.21

25X4AISI316L 68 2.07 37° Flare flange 1/2” 608F

38X5AISI316L 185 4.07 37° Flare flange 1” 616F

56X8.5AISI316L 358 9.96 Retain ring flange 1 1/2” 624
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Attachment 4a. 
Hose Size Selection Nomogram
To determine the recommended hose assembly size whe-

re the flow rate is known, lay a straight edge across the 

three colums so that the edge registers with the flow rate 

figure in the left hand scale, and the recommended velo-

city range in the right hand scale. The point at which the 

straight edge intersects the centre scale indicates the re-

commended hose bore size.

Should this reading not coincide with a standard hose as-

sembly bore size, the right hand edge of the straight edge 

may be adjusted up or down, within the recommended ve-

locity range, until the straight edge registers with a stan-

dard bore size in the centre scale.

Example: Where flow rate is 100 litres per minute and re-

commended flow velocity is 4.5 metres per second a 25 

mm (1 inch) bore size hose assembly is indicated.
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Note:
Flow velocities in range A are recommended for suction and return lines.
Flow velocities in range B are recommended for delivery lines.

Attachments
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The pressure drop in hoses is determined based on the following information: type of application, fluid type and viscosity 

(at desired temperature), fluid temperature, fluid flow rate, hose size and length, number and type of fittings. 

The following graph will help you to determine the amount of pressure drop.

Imperial gallons per minute

Litres per minute
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Based on: fluid viscosity 20 cSt
specific gravity 0.875

Attachment 4b. Pressure Drop in Hoses

Attachments
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When a hose is bent between two points, it should not 

bend more than its minimum bend radius, under given ma-

ximum working pressure.

When hose is used beyond specified recommendations, 

unnecessary strain on the reinforcement and/or hose / 

coupling interface will shorten assembly life.

Minimum bend radius for steel reinforced hose is deter-

mined under impulse testing and is specified on GS’ data 

sheet for each hose type.

To identify the hose length necessary to respect the mini-

mum

where

L = hose length

R = bend radius, in mm

dOD = outside diameter, in mm

α = bend angle

S = straight hose portion on coupling

L = ( R +              ) π x 2 x            +2S         α
3602

dOD

α

Attachment 4c. Bending Radius Theory for Hoses



GS-FLANGE
 SYSTEM

TUBES &
 PIPES

VALVES
BITE TYPE
FITTINGS

SAE J514 JIC 
FLARE FITTINGS

HOSES &
HOSE COUPLINGS

ADAPTORS
OTHER

COM
PONENTS

M
ACHINES

TECHNICAL
INFORM

ATION
CLAM

PS

TECHNICAL INFORMATION

492

Attachment 5.  Spacing for Clamps

Max. distances between clamps for GS-pipes

Pipe size (mm) Marine hydraulics* (m) Industrial hydraulics (m)

20 X 2 1.1 1.2

25 X 2.5 1.3 1.5

30 X 3 1.4 2.1

38 X 4 1.5 2.1

42 X 4 1.6 2.3

50 X 3 1.7 2.7

50 X 5 1.8 2.7

56 X 8.5 1.9 2.8

60 X 3 1.9 3.0

60 X 5 2.0 3.0

66 X 8.5 2.0 3.2

75 X 3 2.1 3.5

80 X 10 2.2 3.6

90 X 3.5 2.3 3.7

90 X 5 2.4 3.7

97 X 12 2.5 4.0

100 X 4 2.4 4.0

115 X 4 2.6 4.3

115 X 15 2.7 4.3

130 X 15 2.9 4.6

140 X 4.5 2.8 4.9

150 X 15 3.1 5.0

165 X 5 3.0 5.2

190 X 20 3.5 5.4

220 X 6 3.5 5.8

250 X 25 4.0 6.0

273 X 6 3.5 5.4

* = Vibration calculations are based on ships with 
max. propeller speed 2 rev/sec and max. number of 
propeller blades 6 (frequence 12 Hz)

Note! Detailed engineering performed by GS-Hydro is recommended in order to ensure proper clamp locations and 

spacing. GS-Hydro’s engineering services can also include a FEM-analysis of the stresses in the piping system (the 

FEM analysis is performed upon separate order).

Attachments
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Attachment 6.  Linear Expansion of Steel Pipes

Attachments
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Attachment 7a.  Bending Radius for Pipes
Minimum dimension for coldbending of tube and pipe with TUBOMAT 2060

Bending Machine Tubomat 2060

O.D. R S L

20 50 100 60

22 45 100 60

25 50 100 60

28 55 100 60

30 60 100 60

35 70 100 80

38 75 120 80

42 85 120 100

48.3 145 120 100

50 100 120 100

60 120 150 100

L= Minimum length for flaring or grooving

Attachments

Tolerance
± 1,0 mm

S min

L min

O.D.

R

R

L min
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Bending Machine Transfluid DB 40–115

O.D. R S L

56 112 170 120

60.3 181 180 120

66 165 190 120

73 219 250 120

75 188 250 120

80 200 250 120

88.9 267 270 150

90 225 270 150

97 243 280 150

114.3 343 320 150

115 288 320 150

L= Minimum length for flaring or grooving

Attachment 7b.  Bending Radius for Pipes
Minimum dimension for coldbending of tube and pipe with TRANSFLUID 40–115

Attachments

Tolerance
± 1,0 mm

S min

L min

O.D.

R

R

L min
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Induction Bending

O.D. R S L

130 390 280 200

139.7 420 280 200

140 420 280 200

141.3 420 280 200

150 450 280 200

165 493 280 200

168.3 505 280 200

190 570 460 200

219.1 600 460 200

220 660 460 200

250 750 460 200

L= Minimum length for flaring or grooving

Attachment 7c.  Bending Radius for Pipes
Minimum dimension for induction bending of tube and pipe

Attachments

Tolerances
130 mm ± 5,0 mm
139.7 mm to 250 mm ±10 mm

S min

L min

O.D.

R

R

L min
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Identi-
fication 
Symbol

UNS
Desig-
nation

Composition %

Carbon Manga-
nese

Phos-
phorus

Max.

Silfur 
Max. Silicon Nickel Chro-

mium
Molyb-
denum

Min. 
Tensil 
MPa

Min. 
Yield 
MPa

Elonga-
tion 

Min%

Austenitic Steels

F304 S30400 0,08max 2,0max 0,04 0,03 1,0max 8,0-11 18-20 515 205 30

F304H S30409 0,04-0,10 2,0max 0,04 0,03 1,0max 8,0-11 18-20 515 205 30

F304L S30403 0,035max 2,0max 0,04 0,03 1,0max 8,0-13 18-20 485 170 30

F304N S30451 0,08max 2,0max 0,04 0,03 0,75max 8,0-10,5 18-20 550 240 30

F304LN S30453 0,03max 2,0max 0,04 0,03 0,75max 8,0-10,5 18-20 515 205 30

F310 S31000 0,15max 2,0max 0,04 0,03 1,0max 19-22 24-26 515 205 30

F316 S31600 0,08max 2,0max 0,04 0,03 1,0max 10-14 16-18,3 2,0-3,0 515 205 30

F316H S31609 0,04-0,10 2,0max 0,04 0,03 1,0max 10-14 16-18 2,0-2,0 515 205 30

F316L S31603 0,035max 2,0max 0,04 0,03 1,0max 10-15 16-18 2,0-3,0 485 170 30

F316N S31651 0,08max 2,0max 0,04 0,03 0,75max 11-14 16-18 2,0-3,0 240 30

F316LN S31653 0,03max 2,0max 0,04 0,03 0,75max 11-14 16-18 2,0-3,0 515 205 30

F317 S31700 0,08max 2,0max 0,045 0,03 1,0max 11-15 18-20 3,0-4,0 515 205 30

F317L S31703 0,03max 2,0max 0,045 0,03 1,0max 11-15 18-20 3,0-4,0 485 170 30

F321 S32100 0,08max 2,0max 0,04 0,03 1,0max 9,0-12 17max 515 205 30

F321H S32109 0,04-0,10 2,0max 0,04 0,03 1,0max 9,0-12 17max 515 205 30

F347 S34700 0,08max 2,0max 0,04 0,03 1,0max 9,0-13 17-20 515 205 30

F347H S34706 0,04-0,10 2,0max 0,04 0,03 1,0max 9,0-13 17-20 515 205 30

F348 S34800 0,08max 2,0max 0,04 0,03 1,0max 9,0-13 17-20 515 205 30

F348H S34809 0,04-0,10 2,0max 0,04 0,03 1,0max 9,0-13 17-20 515 205 30

FXM-11 S21904 0,04max 8,0-10,0 0,06 0,03 1,0max 5,5-7,5 19-21,5 620 345 45

FXM-19 S20910 0,06max 4,0-6,0 0,04 0,03 1,0max 11,5-13,5 20,5-23,5 1,5-3,0 690 380 35

F 10 S33100 0,10-0,20 0,5-0,8 0,04 0,03 1,0-1,4 19-22 7,0-9,0 550 205 30

6 Mo S31254 0,02max 1,0max 0,03 0,01 0,80max 17,5-18,5 19,5-20,5 6,0-6,5 650 300 35

F 45 S30815 0,05-0,10 0,8max 0,04 0,03 1,4-2,0 10-12 20-22 600 310 40

F 48 S31736 0,03max 2,0max 0,045 0,03 0,75max 13,5-17,5 17-20 4,0-5,0 550 240 40

Ferritic – Austenitic Steels

S31200 0,03max 2,0max 0,045 0,03 1,0max 5,5-6,5 24-26 1,2-2,0 690-900 450 25

Duplex S31803 0,03max 2,0max 0,03 0,02 1,0max 4,5-6,5 21-23 2,5-3,5 620 450 25

Super S32750 0,03 1,2 0,035 0,02 0,8 7,0 25 4,0 750 550 25

Duplex S32750 0,03 2,0 0,03 0,01 1,0 8,0 26 4,0 750 550 25

Gr 660 S66286 0,08 2,0max 0,04 0,03 1,0 24-27 13,5-16 1,0-1,5 895 855 25

Attachment 8. Chemical Requirement

Titan

Grade UNS Fe O N C H Pd At V
Min

Tensile
Min

Yield
Elonga-

tion

1 0,20max 0,18max 0,03max 0,10max 0,015max 0 0 0 295-410 195 30

2 0,30max 0,25max 0,03max 0,10max 0,015max 0 0 0 395-540 275 22

3 0,30max 0,35max 0,05max 0,10max 0,015max 0 0 0 460-590 350 18

Minimum Tensile, Yield and Elongation for Carbon Steel Alloy Pipe

Identification Symbol Min. Tensile (MPa) Min. Yield (MPa) Min. Elongation

A106 Gr A 330 205 35

A106 Gr B 415 240 30

A333 Gr I 387 211 28

St.37.4 340 - 480 235 25

St.52.4 490 - 650 355 21

API-5L-X52 464 358 22

API-5L-X56 499 386 19

API-5L-X60 527 413 18

A 519-4130 Hot Rolled 621 483 20

A 519-4140 Hot Rolled 855 621 15
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Attachment 9. 

Attachments

Threads

Outside
Diameter

Inside
Diameter

Type of
Thread

8,00 6,92 MM 8x1

9,73 8,57 R 1/8”x28

10,00 8,92 MM 10x1

10,27 8,77 NPTF 1/8”x27

11,11 9,74 JIC 7/16”x20

12,00 10,38 MM 12x1.5

12,70 11,33 JIC 1/2”x20

13,16 11,45 R 1/4”x19

13,57 11,31 NPTF 1/4”x18

14,00 12,38 MM 14x1.5

14,27 12,76 JIC 9/16”x18

15,88 14,35 SAE 5/8”x18

16,00 14,38 MM 16x1.5

16,66 14,95 R 3/8”x19

17,06 14,80 NPTF 3/8”x18

18,00 16,38 MM 15x1.5

19,05 17,33 JIC 1/4”x16

20,00 18,38 MM 20x1.5

20,96 18,63 R 1/2”x14

NOTE: NPTF thread have to be measured 
outside on the 4. thread from the end.     

Threads

Outside
Diameter

Inside
Diameter

Type of
Thread

21,22 18,32 NPTF 1/2”x14

22,00 20,38 MM 22x1.5

22,23 20,26 JIC 7/8”x14

22,91 20,59 R 5/8”x14

24,00 22,38 MM 24x1.5

26,00 24,38 MM 26x1.5

26,44 24,12 R 3/4”x14

26,57 23,67 NPTF 3/4”x14

26,99 25,10 JIC 1 1/16”x12

28,00 26,38 MM 28x1.5

30,00 27,83 MM 30x2

30,16 28,20 JIC 1 3/16”x12

30,20 27,88 R 7/8”x14

31,23 29,61 NPTF 1”x11.5

33,25 30,29 R 1”x11

33,34 31,40 JIC 1 5/16”x12

36,00 33,83 MM 36x2

41,28 39,30 JIC 1 5/8”x12

41,91 38,95 R 1 1/4”x11.5

Threads

Outside
Diameter

Inside
Diameter

Type of
Thread

41,99 38,95 NPTF 1 1/4”x11.5

42,00 39,83 MM 42x2

45,00 42,83 MM 45x2

47,63 45,80 JIC 1 7/8”x12

47,80 44,85 R 1 1/2”x11

48,05 44,52 NPTF 1 1/2”x11.5

52,00 49,83 MM 52x2

59,61 56,66 R 2”x11

60,09 56,56 NPTF 2”x11.5

6,20 60,80 JIC 2 1/2”x12

65,71 62,75 R 2 1/4”x11

73,00 68,80 NPTF 2 1/2”x8

75,18 72,23 R 2 1/2”x11

87,88 84,93 R 3”x11

89,00 85,00 NPTF 3”x8

113,03 110,07 R 4”x11

114,35 110,30 NPTF 4”x8

Pipes to ASTM A312
Permissible Variations in Dimensions (Metric)

Nomimal
Diameter in.

Permissible Variation in Outside Diameter
Thickness

Over Under
1/8 to 1 1/2 incl. 0.38 mm 0.79 mm

The minimum wall thickness at any point shall not be 
more than 12.5% under the nominal wall thickness 
specified.

Over 1 1/2 to 4 incl. 0.79 mm 0.79 mm

Over 4 to 8 incl. 1.57 mm 0.79 mm

Over 8 to 18 incl. 2.36 mm 0.79 mm

Over 18 to 24 incl. 3.18 mm 0.79 mm

(D - t) x 10.85 where    

Tubes to ASTM A269 and DIN 2391.C/2445
Permissible Variations in Dimensions (Metric)

Size O.D. in Tolerance
O.D.

Tolerance Wallthick-
ness %

Ovality shall be double permis-
sible variation in O.D when 

wallthickness is:

Permissible variation in cut length

Over Under

Up to 1/2 ±0.13 mm ±15 — 3.18 mm 0

1/2 to 1 1/2 excl. ±0.13 mm ±10 Less than 1.66 mm 3.18 mm 0

1 1/2 to 3 1/2 excl. ±0.25 mm ±10 Less than 2.41 mm 4.78 mm 0

3 1/2 to 5 1/2 excl. ±0.38 mm ±10 Less than 3.81 mm 4.78 mm 0

5 1/2 to 8 excl. ±0.76 mm ±10 — 4.78 mm 0

                                                                            (O.D - W.T) x W.T
         1000

x 24.61 = kg/m

A.P.I
A.S.A.E.
A.S.S.P.T.

American Petroleum Institute Taper Thread
American Society of Agricultural Engineers
American National Straight Pipe Thread

B.S.P.
B.S.T.P.
F.I.E.I.
G.H.T.

British Standard Parallel Pipe Thread
British Standard Taper Pipe Thread
Farm and Industrial Equipment Institute
Garden Hose Threads/F.P.T.- Female Pipe Thread

I.P.T.
J.I.C.
J.I.S.

American Iron Pipe Thread - Straight
Joint Industry Conferance (SAE 37)
Japaneese Industrial Standard

M.
M.M.

Metric Thread
Metric thread

Calculation of the weight in kilos 
per metre of tubes and pipes

O.D= Outside dia. tube/pipe
W.T= Wallthickness

Calculation of the weight in lbs 
per metre of tubes and pipes

D= outside dia. in inches
t= wallthickness in inches

N.P.S.
N.P.S.M.
N.P.T.
N.P.T.F
N.S.T.

American National Pipe Thread - Straight
American National Pipe Thread - Straight Mechanical
American National Pipe Thread - Taper
American National Pipe Thread - Taper /Dry seal)
American National Standard Thread - Straight

R.
R.T.
S.A.E.

Rörgjenger - BSP
British Round Thread
Society of Automative Engineers (45)

U.R.T.
U.N.C.
U.N.F.

Dennis Urban Round Thread
Unified Coarse Thread
Unified Fine Thread

VEE
W.

Shelvoke Drewry “VEE” Round Thread
Withworth Thread
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Attachments

Size

GS-Hydro Retain
Ring Flanges Class 1500lb Flange

W.P. GS-Hydro
kg/set

ANSI
kg/set

GRAYLOK
kg/set

TAPELOK
kg/set

1/2” 350 bar 0.34 3.80 6.00 1.80

3/4” 350 bar 0.42 5.10 5.80 2.80

1” 350 bar 0.50 7.50 5.80 3.70

1 1/4” 280 bar 0.78 8.70 4.80

1 1/2” 280 bar 1.28 11.9 7.40 8.30

2” 280 bar 1.78 21.8 9.20 14.7

2 1/2” 400 bar 4.50 30.0 15.6 16.6

3” 400 bar 9.10 39.8 14.7 19.2

4” 400 bar 13.4 59.6 21.0 28.0

5” 350 bar 20.4 111 38.0

6” 350 bar 44.6 137 51.0 45.0

8” 350 bar 61.0 234 81.0 92.0

Weight Comparison Class 1500 LB Rating

Size

GS-Hydro Retain
Ring Flanges Class 1500lb Flange

W.P. GS-Hydro
O.D. mm

ANSI
O.D. mm

GRAYLOK
O.D. mm

TAPELOK
O.D. mm

1/2” 350 bar 54 120 133 89

3/4” 350 bar 65 130 133 95

1” 350 bar 70 149 199 105

1 1/4” 280 bar 79 159 116

1 1/2” 280 bar 94 178 203 138

2” 280 bar 102 216 229 167

2 1/2” 400 bar 120 244 257 195

3” 400 bar 145 267 267 195

4” 400 bar 180 311 305 233

5” 350 bar 245 375 260

6” 350 bar 300 394 445 289

8” 350 bar 385 483 507 385

Outside Dia. Comparison Class 1500 LB Rating
1 set of flanges consist of 2 flanges without bolts.     

Temp.
in °C

Working Pressure in psig by Classes

150 300 400 600 900 1500 2500

+30–40 290 750 1000 1500 2250 3750 6250
95 260 750 1000 1500 2250 3750 6250
150 230 730 970 1455 2185 2640 6070
205 200 705 940 1410 2115 2530 5880
260 170 665 885 1330 1995 3225 5540
315 140 605 805 1210 1815 3025 5040
345 125 590 785 1175 1765 2940 4905
370 110 570 755 1135 1705 2840 4730
400 95 530 710 1065 1595 2660 4430
425 80 510 675 1015 1525 2540 4230
455 65 485 650 975 1460 2435 4060
480 50 450 600 900 1350 2245 3745
510 35 385 515 775 1160 1930 3220
540 20 365 485 725 1090 1820 3030
565 360 480 720 1080 1800 3000
595 325 430 645 965 1610 2685
620 275 365 550 825 1370 2285
650 205 725 410 620 1030 1715
675 180 245 365 545 910 1515
705 140 185 275 410 685 1145
730 105 140 205 310 515 860
760 75 100 150 225 380 630
790 60 80 115 175 290 485
815 40 55 85 125 205 345

Maximum Ratings for ANSI B16.5 Flanges

Unit  Factor Conversion Unit

Weight (basic unit kg)
1 kg= 103 g = 10-3Mg
g= gram
kg= kilogram
Lb.= pound
Mg= megagram
oz.= ounce
t= ton
t= ton
(Long) ton (UK)
(Short) ton (USA)
kg/m= kilogram/metre

0,035274
2,204622
0,453592

1
28,349525
0,984206
1,102311
1,016047
0,907185

0,672

oz.= ounce
lb.= pound
kg= kilogram
t= ton
g= gram
(Long) ton (UK)
(Short) ton (USA)
t= ton
t= ton
lb./ft.= pound per foot

Power (basic unit W)
1 W= 1 J/s= 1 Nm/s= 10-3 
kW
Btu/hr.= British thermal unit 
per hour
ft.-/lb./sec.= foot-pound
force/second
hP= horsepower
kW= kilowatt
kW= kilowatt
PS= horsepower
W= watt

W= watt

0,293071

1,35582
0,7457

1,341022
1,3596
0,7355

3,41342

0,737561

W= watt

W= watt
kW= kilowatt
hP= horsepower
PS= horsepower
kW= kilowatt
Bru/hr.= British thermal 
unit per hour
ft.-lbt./sec.= foot-pound 
force per second

Pressure (basic unit Pa)
1 Pa= 1 N/m3= 
1 kg/m * g3

bar
bar
bar

in.-Hg= inch Hg
mb= millibar
MPa= mega-Pascal
Pa= Pascal
psi= pound/square inch

10-1

105

14,503768

33,863788
0,029528

10
10-5

0,068948

MPa= mega-Pascal
Pa= Pascal
psi= pound per square 
inch
mb= millibar
in. Hg= inch Hg
bar
bar
bar
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Alphabetic Register

1PW, High Pressure Cleaning Hose 357

1SN, Hydraulic Hose 354

2PW, High Pressure Cleaning Hose 358

2SC, Hydraulic Hose 356

2SN, Hydraulic Hose 355

3-Way Ball Valve 252-253

3000 PSI Hydraulic Hoses 359-361

4-Way Ball Valve 253

4000 PSI Hydraulic Hoses 359-361

4SH, Wire Spiral Hydraulic Hose 358

5000 PSI Hydraulic Hoses 360-362

6000 PSI Hydraulic Hoses 360-363

Abrasion Recistant Cover, MTF 363

Adaptors - overwiew 404

Angle Welding Plate, Clamp Series A 213

Anti-Corrosion Clamps, Series A 220

Anti-Corrosion Clamps, Series B, Twin 220

Axilock Pipe Couplings 234

Ball Valve 800 Bar 240

Ball Valve DIN 243-244

Ball Valves 239-253

Ball Valves GS 245

Ball Valves SAE 246-248

Bending Machines 450-457

Bending radius hoses 491

BKH Valve 239-244, 248

Blanking End / Blind, DIN 301

Blanking Plug / Blind for 24˚ cone, DIN 302

Blind, DIN 301, 302

Blind, JIC 346

Blanking Plug: see adaptors 404

Bolt, Hexagon Head, Clamp Series A 214

Bolt, Hexagon Head, Clamp series B 224

Bolt, Hexagon Head, Clamp Series C 230

Bolt, Slotted Head, Clamp Series A 214

Bolt, Socket Head, Clamp Series A 215

Bolt, Socket Head, Clamp Series C 230

Bolt, Stacking, Clamp Series A 215

Bolt, Stacking, Clamp Series B 224

Bolt, Stacking, Clamp Series C 231

Bonded Seal: see adaptors 404

BSP Gauge Adaptor, JIC 347

BSP Positional 90˚ Elbow, JIC 337

BSP Positional Branch Tee, JIC 342

BSP Positional Run Tee, JIC 340

Bulkhead 90˚ Elbow, JIC 334

Bulkhead Coupling, DIN 280

Bulkhead Elbow, DIN 281

Bulkhead Fittings, DIN 279, 280, 281

Bulkhead Fittings, JIC 333-334

Bulkhead, JIC 333

Bördel Fittings, DIN 308-309

Burst Hose Valve 402

Bushing: see adaptors 404

C1TH, High Temp Hydraulic Hose 355

Captive Seal Viton, Walform Machines 312

Cap: see adaptors 404

Check Valve DIN 254-257

Check Valve Female BSP 259

Check Valve GS 3000/6000 260

Check Valve SAE 3000/6000 258

Check Valves 254-261

Clamp Anti-Corrosion 220

Clamp Series A, Light/Standard 212

Clamp Series B, Twin 221

Clamp Series C, Heavy 225-226

Clamps Light 212

Clamps Twin 221

Clamps, Heavy 225-226

Clamps, Noise Isolating 232

Cleaning Hose High Pressure 357

Cleaning Hose High Pressure 358

Cleaning Systems 469-472

CM2T, Hydraulic Hose 356

Couplings for Hoses: also see Inserts

Cover Plate 222

Cover Plate,Clamp Series A 216

Cover Plate,Clamp Series C 228

Cross, DIN 278

Cross, JIC 322

Cross: see adaptors 404

DIN 90° Flanges 25-32

DIN 350-400 bar Flanges 141-163

Double Welding Plate, Clamp Series A 218

Dowty Seal: see adaptors 404

Elbow, DIN 277, 281, 286, 292
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BSP Positional Branch Tee, JIC 342

BSP Positional Run Tee, JIC 340

Bulkhead 90˚ Elbow, JIC 334

Bulkhead Coupling, DIN 280

Bulkhead Elbow, DIN 281

Bulkhead Fittings, DIN 279, 280, 281

Bulkhead Fittings, JIC 333-334

Bulkhead, JIC 333

Bördel Fittings, DIN 308-309

Burst Hose Valve 402

Bushing: see adaptors 404

C1TH, High Temp Hydraulic Hose 355

Captive Seal Viton, Walform Machines 312

Cap: see adaptors 404

Check Valve DIN 254-257

Check Valve Female BSP 259

Check Valve GS 3000/6000 260

Check Valve SAE 3000/6000 258

Check Valves 254-261

Clamp Anti-Corrosion 220

Clamp Series A, Light/Standard 212

Clamp Series B, Twin 221

Clamp Series C, Heavy 225-226

Clamps Light 212

Clamps Twin 221

Clamps, Heavy 225-226

Clamps, Noise Isolating 232

Cleaning Hose High Pressure 357

Cleaning Hose High Pressure 358

Cleaning Systems 469-472

CM2T, Hydraulic Hose 356

Couplings for Hoses: also see Inserts

Cover Plate 222

Cover Plate,Clamp Series A 216

Cover Plate,Clamp Series C 228

Cross, DIN 278

Cross, JIC 322

Cross: see adaptors 404

DIN 90° Flanges 25-32

DIN 350-400 bar Flanges 141-163

Double Welding Plate, Clamp Series A 218

Dowty Seal: see adaptors 404

Elbow, DIN 277, 281, 286, 292

Elbow, JIC 321, 325, 326, 334 
335, 337-339

Elbow: see adaptors 404

Envitofluid Tube 363

Equal Cross, DIN 278

Equal Elbow, DIN 277

Equal Tee, DIN 276

Female BSP Hexagon Connector, JIC 331

Ferrules 370,371,380,386

Ferrules for Wire Braided Hoses 370

Flaring Machines 444-447

Flow Control Valve 264

G1, Hydraulic Hose 1SN 354

G2, Hydraulic Hose 355

G2L, Low Temp Hydraulic Hose 357

G3K, Hydraulic Hose 361

G4K, Hydraulic Hose 361

G5K, Hydraulic Hose 362

G6K, Hydraulic Hose 363

Gate Valve 263

Gauges 268

General Information, CLAMPS 207-209

General Information, DIN 271

General Information, JIC 315-318

General Information, VALVES 237-238

General Information, HOSES 351

Grooving Machines 448-449

GS Flange Assembly and Installation 19-24

GS Flange System 11-18

GS Flanges 10000psi 173-183

Heat Protection for Hoses 368

Heavy Clamps 225-226

Hexagon Plug, JIC 346

High Pressure Ball Valves 239-248

High Temperature Ball Valve 250

High Temp Hydraulic Hose 355

Hose Couplings Wire Braid - two piece 370

Hose Couplings: also see Inserts

Hose Cutting Machines 467

Hose Size Selection Nomogram 489

Hose Skiving Machines 468

Hoses Mechanical Design 480

Hoses, General Information 351

Hoses, Hydraulic 351

Hoses, Installation 353

Hydraulic Hoses 348

Index DIN2353 270

Index JIC 314

Insert Banjo 373,377,382

Insert BSP 372,380,382

Insert Cat / Komatsu Flanges 389,39

Insert GS Retain Ring Flanges 391

Insert JIC 74 deg 373,380,383

Insert JIS / Kobelco 377,38

Insert Metric DKOL / DKOS etc 374,383,384

Insert NPT 373,380,382

Insert ORFS 378,39

Insert SAE Flanges 376,379,384,385,388

Insert Standpipe 375,383

Installation and Assembly, CLAMPS 210-211

Installation and Assembly, DIN 272-273

Installation and Assembly, JIC 316-317

Installation of Hydraulic Hoses 353

Light Clamps 212

Locking Plate, Clamp Series A 216

Locking Plate, Clamp Series C 228

Low Presssure Ball Valve 248-252

Low Temp Hydraulic Hose 357

M3K, Hydraulic Hose 359

M4K, Hydraulic Hose 359

M5K, Hydraulic Hose 360

M6K, Hydraulic Hose 360

Male BSP Union, JIC 328

Male Metric Union, JIC 329

Male NPT Union, JIC 330

Male Stud Coupling - BSP, DIN 287-288

Male Stud Coupling - METRIC, DIN 289

Male Stud Coupling - NPT, DIN 291

Male Stud Coupling - UNF, DIN 290

Male Stud Elbow, Adjustable, DIN 286

Male Stud Elbow, Adjustable, DIN 292

Male Stud Equal Tee, Adjustable, DIN 294

Male Stud Tee,  Adjustable, DIN 293

Manometer 268

Manometer Coupling with Seal, DIN 283

Alphabetic Register
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Manometer Coupling with Seal, 
Adjustable, DIN

284

Measuring System 458-459

MegaTuff Cover 363

Metric Positional 90˚ Elbow, JIC 339

Metric Positional Branch Tee, JIC 343

Metric Positional Run Tee, JIC 341

MKH 239, 241, 242, 248

Mounting Rail, Series A, B, Anti Corrosion 217, 223

Mounting Rail, Series C, Heavy 229

Multiple Welding Plate, Clamp Series A 219

Multitubes 198-203

Needle Valve 262-263

Noise Isolating Clamps 232

Non Conductive Thermoplast Hose 366

Non Return Valve DIN 254-257

Non Return Valve Female BSP 259

Non Return Valve GS 3000/6000 260

Non Return Valve SAE 3000/6000 258

Non Return Valves 254-261

NPT Male 45˚ Elbow, JIC 326

NPT Male 90˚ Elbow, JIC 325

NPT Male Branch Tee, JIC 323

NPT Male Run Tee, JIC 324

Nut, DIN 303

Nut, JIC 345

O-Ring, ORFS: see adaptors 404

O-Ring GS System 54-56

Paint Spray Hose Thermoplast 367

Parallel Female Stud Coupling, DIN 282

Pilot Hose, Hydraulic 354

Pipe to ANSI B.36.19 Stainless Steel 194-195

Plug, DIN 301,302

Plug, JIC 346

Plug: see adaptors 404

Powerbraid 1500 PSI Hydraulic Hose 368

Powerwash 1 Wire Braid 357

Powerwash 2 Wire Braid 358

Pre-assembly Machines 460-461

Pressure Drop in Hoses 490

Profile Ring, DIN 304

PTFE Hose 367

Quick Disconnect Couplings 392-400

Rail Nut, Series A, B, Anti Corrosion 217, 223

Rail Nut, Series C, Heavy 229

Reducer, DIN 275, 296-299
306-307

Reducer, JIC 344

Reducing Adaptor with E.D. Seal, DIN 306-307

Reducing Fitting, Adj., DIN 296-299

Retain Ring 54-56,91,133,164

R7 Thermoplast Hose 364

R8 Thermoplast Tose 365

SAE Male Hex Connector, JIC 327

SAE Positional 90˚ Elbow, JIC 338

SAE Positional Branch Tee, JIC 343

SAE Positional Run Tee, JIC 341

SAE Flanges 16 Bar 33-53

SAE Flanges 3000psi 57-88

SAE Flanges 6000psi 99-130

SAE 3000psi Adaptor 89-90

SAE 6000psi Adaptor 131-132

Seals and O-rings 92-95,
134-137,165,171-172

Seal Carrier 3000 psi 97-98

Seal Carrier 6000 psi 139-140

Seal Carrier 350-400 bar 166-170

Selector Ball Valve 252-253

Shuttle Valve 262

Single Welding Plate 222

Sleeves for SAE 3000 psi Flanges 96

Sleeves for SAE 6000 psi Flanges 138

Sleeve, JIC 345

Spiral Protection for Hoses 369

Straight Coupling, DIN 274

Straight Union, Adj, DIN 300

Straight Union, JIC 319

Stud Standpipe Adaptor, DIN 295

Swivel 45˚ Elbow, JIC 335

Swivel 90˚ Elbow, JIC 335

Swivel Branch Tee, JIC 336

Swivel Cap, JIC 346

Swivel Fem. X BSP Male Connector, JIC 332

Swivel Fem. X SAE Male Connector, JIC 333

Swivel Run Tee, JIC 336

Stainless Steel tubes 188

Swaging Machines 464-466

Alphabetic Register
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Rail Nut, Series A, B, Anti Corrosion 217, 223

Rail Nut, Series C, Heavy 229

Reducer, DIN 275, 296-299
306-307

Reducer, JIC 344

Reducing Adaptor with E.D. Seal, DIN 306-307

Reducing Fitting, Adj., DIN 296-299

Retain Ring 54-56,91,133,164

R7 Thermoplast Hose 364

R8 Thermoplast Tose 365

SAE Male Hex Connector, JIC 327

SAE Positional 90˚ Elbow, JIC 338

SAE Positional Branch Tee, JIC 343

SAE Positional Run Tee, JIC 341

SAE Flanges 16 Bar 33-53

SAE Flanges 3000psi 57-88

SAE Flanges 6000psi 99-130

SAE 3000psi Adaptor 89-90

SAE 6000psi Adaptor 131-132

Seals and O-rings 92-95,
134-137,165,171-172

Seal Carrier 3000 psi 97-98

Seal Carrier 6000 psi 139-140

Seal Carrier 350-400 bar 166-170

Selector Ball Valve 252-253

Shuttle Valve 262

Single Welding Plate 222

Sleeves for SAE 3000 psi Flanges 96

Sleeves for SAE 6000 psi Flanges 138

Sleeve, JIC 345

Spiral Protection for Hoses 369

Straight Coupling, DIN 274

Straight Union, Adj, DIN 300

Straight Union, JIC 319

Stud Standpipe Adaptor, DIN 295

Swivel 45˚ Elbow, JIC 335

Swivel 90˚ Elbow, JIC 335

Swivel Branch Tee, JIC 336

Swivel Cap, JIC 346

Swivel Fem. X BSP Male Connector, JIC 332

Swivel Fem. X SAE Male Connector, JIC 333

Swivel Run Tee, JIC 336

Stainless Steel tubes 188

Swaging Machines 464-466

Swivel Joint 401

T-, DIN 276, 293, 294

T-, JIC 320, 323, 324, 336 
340-343

Tee, DIN 276, 293, 294

Tee, JIC 320, 323, 324, 336 
340-343

Test Couplings 265-267

Test Hose 267

Technical Information 475

Tee: see adaptors 404

Teflon Hose 367

Thermoplast Hoses 364

Tubes and Pipe Info. 185-187

Tubes and Pipes Oil Flow and Pressures 196-197

Tube Cutting Machines 463

Tube St. 52,4 189

Tube St. 37,4 190-191

Tube St. 37,4 and 52,4 Blue Passivated 192

Tube Working Pressure 193

Twin Clamps 221

Twin Hoses Hydraulic 356,364,365

Type Approvals 8

Alphabetic Register

U-Bolt 233

Union 1/4” BSP Female 347

Union 90˚ Elbow, JIC 321

Union Cross, JIC 322

Union Reduction, DIN 275

Union Tee, JIC 320

Union, DIN 274,275,300

Union, JIC 319-322

Union: see adaptors 404

Walform 310-312

Walform Machines 312

Walform Presentation 310-312

Walring System, DIN 305

Weldable Bulkhead 334

Weldable Bulkhead Coupling, DIN 279

Weldable Stud, DIN 285

Welding / Screw Plate, Clamp Series A 218

Welding / Screw Plate, Clamp Series C 227

Welding Plate, Clamp Series A 213

Welding Plate, Clamp Series C 227

Working Pressure, Hydraulic Hoses 351

Work Shop Container 473
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Company Info
RUSSIA
GS-Hydro Branch Office Moscow
22a Tverskaya street, 3rd floor
103050 Moscow
Russia
Phone: +7 095 956 0030
Fax: +7 095 956 4729

GS-Hydro Branch Office 
St. Petersburg
Lermontovskij Prospekt d. 44 
kab. 80
190103 St. Petersburg
Russia
Phone: +7 812 251 7382 / 
+7 812  340 03 16 
Fax: +7 812 251 9063

SPAIN
GS-Hydro S.A.
Cabo Rufino Lázaro, 5
P. In. Europolis
ES-28230 Las Rozas (Madrid)
Spain
Phone: +34 91 640 9830
Fax: +34 91 637 7738

SWEDEN
GS-Hydro AB
Main Office 
Haukadalsgatan 12
SE-16440 Kista
Sweden
Phone:+46 8 750 5835
Fax: +46 8 750 6105

GS-Hydro AB
Branch Office Sundsvall
Östermovägen 41
SE-85462 Sundsvall
Sweden
Phone: +46 60 156 700
Fax: +46 60 157 470

UNITED KINGDOM
GS-Hydro U.K. Ltd.
Main Office
Unit C, Endeavour Court
Hall Dene Way
Seaham Grange Ind. Est.
SR7 0HB Seaham, Co. Durham
U.K.
Phone: +44 191 521 8000
Fax: +44 191 521 8001

GS-Hydro U.K. Ltd.
Branch Office Aberdeen
Unit 18, Woodlands Drive
Kirkhill Industrial Estate
AB21 0GP Dyce, Aberdeen
U.K.
Phone: +44 01224 772111
Fax: +44 01224 772054

GS-Hydro U.K. Ltd.
Branch Office Aberdeen
Pinfold Works, Bacon Lane
S9 3NH Sheffield
UK
Phone: +44 114 256 2572
Fax: +44 114 256 2551

UNITED STATES
GS-Hydro U.S. Inc.
16405 Air Center Boulevard, Suite 400
Houston, TX 77032
USA
Phone: +1 281 209 1000
Fax: +1 281 209 2905

GS-Hydro Norge AS
Branch Office Tromsø
Terminalgata 54
NO-9019 Tromsø
Norway
Phone: +47 77 68 09 09
Fax: +47 77 68 09 75

GS-Hydro Norge AS                   
Branch Office Trondheim            
Fossegrenda 34
NO-7038 Trondheim
Norway
Phone: +47 73 19 02 00
Fax: +47 73 19 02 01

GS-Hydro Norge AS
Branch Office Ålesund
Ystenesgaten 30-32
Postboks 1026 Sentrum         
NO-6001 Ålesund
Norway
Phone:  +47 70 10 73 30
Fax:  +47 70 10 73 31

GS-Hydro Norge AS
Branch Office Haugesund
Karmsundgata 77
Postboks 2065
NO-5504 Haugesund
Norway
Phone:  +47 52 70 33 90
Fax:  +47 52 70 33 99

GS-Hydro Norge AS             
Branch Office Horten
Nedreveien 8,  Bygg 20
NO-3183 Horten
Norway
Phone:  +47 99 34 31 43
Fax:  +47 33 07 06 66

GS-Hydro Norge AS             
Branch Office Porsgrunn
Fjordgata 14
NO-3936 Porsgrunn
Norway
Phone:  +47 35 56 03 90
Fax:  +47 35 55 74 61

GS-Hydro Norge AS
Branch Office Stord
Eldøyane Næringspark
NO-5411 Stord
Norway
Phone:  +47 53 41 04 05
Fax:  +47 53 41 04 06

GS-Hydro Norge AS             
Branch Office Ulsteinvik
Skeide
NO-6065 Ulsteinvik
Norway
Phone:  +47 70 01 72 30
Fax:  +47 70 01 72 31

POLAND
GS-Hydro Sp. z o.o.
Hutnicza 40
PL-81061 Gdynia
Poland
Phone: +48 58 782 02 20 /
+48 58 782 02 21
Fax: +48 58 782 02 22

GS-Hydro Branch Office
ul.Magazynowa 50
PL-41700 
Ruda Śląska
Poland
Phone: +48 32 771 60 20 / 21
Fax: +48 32 771 60 22

GS-Hydro Finland Oy
Branch Office Turku
Ruunikkokatu 5
FI- 20380 Turku
Finland
Phone: +358 3 656 41
Fax: +358 2 238 3011

FRANCE
Hägglunds Drives Division 
GS-Hydro France
Z.A. Technisud 
30, rue Jean Vaujany
FR-38100 Grenoble
France
Phone: +33 4 3849 9800
Fax: +33 4 3849 9801

GERMANY
GS-Hydro System GmbH
Erdkampsweg 81
DE-22335 Hamburg
Germany
Phone: +49 40 244 246 0
Fax: +49 40 244 246 49

KOREA
GS-Hydro Korea Ltd.
1504-1, Dadae Dong
Saha-ku
604-050 Pusan
Korea
Phone: +82 51 266 8221/5
Fax: +82 51 266 8220

NETHERLANDS
GS-Hydro Benelux B.V.
Achterzeedijk 57 Unit 46
NL-2992 SB Barendrecht
Netherlands
Phone: +31 180 697 666
Fax: +31 180 697 669

NORWAY
GS-Hydro Norge AS
Main Office
Måltrostveien 3
Postboks 93
NO-2016 Frogner
Norway
Phone: +47 63 86 66 20
Fax: +47 63 86 66 66

GS-Hydro Norge AS
Branch Office Bergen
Leirvikåsen 35                      
NO-5824 Godvik
Norway
Phone: +47 55 50 15 50
Fax: +47 55 50 15 51

GS-Hydro Norge AS
Branch Office Kristiansand
Skibåsen Park - Skibåsen 33E
NO-4636 Kristiansand
Norway
Phone: +47 38 04 26 60
Fax: +47 38 04 26 61                 

GS-Hydro Norge AS
Branch Office Stavanger
Fabrikkveien 26                       
NO-4033 Stavanger
Norway
Phone: +47 51 95 96 40
Fax: +47 51 95 96 41

GS-HYDRO GROUP 
GS-Hydro Oy, Headquarters
Lautatarhankatu 4
FI-13110 Hämeenlinna
Finland
Phone: +358 3 656 41
Fax: +358 3 653 2768

GS-Hydro Oy  
WTC Helsinki
Aleksanterinkatu 17, 6krs.
FI-00100 Helsinki
Finland
Phone: +358 3 656 41
Fax: +358 9 696 970 07

AUSTRIA
GS-Hydro Austria GmbH
Schärdingerstrasse 7
AT-4061 Pasching
Austria
Phone: +43 7229 631 620
Fax: +43 7229 631 6220

CANADA
GS-Hydro ( North America ) Ltd.
Unit 110, 3903 - 75th Avenue
Leduc Alberta T9E OK3
CANADA
Phone: +1 780 986 4567
Fax: +1 780 986 3280

CHINA
GS-Hydro Piping Systems 
(Shanghai) Co. Ltd.
Plot A, Number 1 Workshop
No. 679 Shenfu Road
Xinzhuang Ind. Zone 
Minhag District
201108 Shanghai
P.R.O. China
Phone: +86 21 5442 4150/
5442-1477/5442-1328
Fax: +86 21 5442 4140

DENMARK
GS-Hydro Danmark AS
Fabriksvej 40
DK-6000 Kolding
Denmark
Phone: +45 7554 1533
Fax: +45 7554 1675

FINLAND
GS-Hydro Finland Oy
Head Office
Lautatarhankatu 4
FI-13110 Hämeenlinna
Finland
Phone: +358 3 656 41
Fax: +358 3 653 2998

GS-Hydro Finland Oy
Branch Office Jämsä
Pääskyläntie 27
FI-42100 Jämsä
Finland
Phone: +358 14 713 306
Fax: +358 14 714 406

GS-Hydro Finland Oy
Branch Office Valkeakoski
Sammonkatu 6
FI-37600 Valkeakoski
Finland
Phone: +358 40 842 8778
Fax: +358 3 584 4500




