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8.1. Hoses, complete 

Specification of high pressure hoses for hydraulics. 

8.1.1. Specification 

Rubber hoses with 4 steel wire reinforcements, rubber cover, with pressed on couplings. 
Temperature range: -40 up to +93 °C  
According to EN 856. 
Couplings: see paragraph 8.3. 
Technical specifications of the hose material, according to following scheme. 
For common applications 1 ¼" is the maximum size. 
Burst pressure is 4 times the working pressure. 

Scheme 8.1 

 

Inner diameter in Outer diameter Min. burst pressure Min. bending radius 

inch mm mm in bar in mm 

1/4" 6.4 17.9 1800 150 

3/8" 9.5 21.4 1780 180 

1/2" 12.7 24.6 1660 230 

5/8" 15.9 28.2 1400 250 

3/4" 19.0 32.2 1400 300 

1    " 25.4 39.7 1120 340 

1 1/4" 31.8 50.8 840 460 
 

8.1.2. Hose lengths 

Hose length is defined as illustrated in following figure. 
Lengths to be restricted to: 500-750-1000-1500-2000-3000-4000-5000 mm and further up 
in steps of 1000 mm. 
 

Figure 8.1 
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8.2. "Fire safe" hoses 

Specification of high pressure hoses for hydraulic systems in a higher environment 
temperature. 

8.2.1. Specification 

Rubber hose with 4 steel wired reinforcements and a flame resistant orange cover, with 
pressed on couplings. 
Temperature range: normally -40 tot +93 °C. 
At incidental exposure at a temperature of +1000 °C the hose has a life time of 30 minutes. 
According to EN 856. 
 
Couplings: see paragraph 8.3. 
Material: 
Pillar and sleeve: RVS 316L 
Cover:  RVS 316L 
Cap nut:  RVS 316L with EO-DUR coating 
O-ring:  Viton (FPM) 
 
Technical specifications of the hose material, according to following scheme. 
 
For common applications 1 1/4" is the maximum size. 
Burst pressure is 4 times the working pressure. 
 

Scheme 8.2 

 

Inner diameter in Outer diameter Min. burst pressure Min. bending radius 

inch mm mm in bar in mm 

   1/4" 6.4 17.9 1800 150 

   3/8" 9.5 21.4 1780 180 

   1/2" 12.7 24.6 1660 230 

   5/8" 15.9 28.2 1400 250 

   3/4" 19.0 32.2 1400 300 

      1" 25.4 39.7 1120 340 

1 1/4" 31.8 50.8 840 460 
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8.2.2. Hose lengths 

Hose length is defined as illustrated in following figure. 
Lengths to be restricted to: 500-750-1000-1500-2000-3000-4000-5000 mm and further up 
in steps of 1000 mm. 
 

Figure 8.2 
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8.3. Hose couplings with 24° taper 

Specification of couplings with retractable cap nut. 
 

Figure 8.3 

 

 
 

Scheme 8.3 

 

d1 d3 d4 h L L1 S For hose internal 

M16 x 1,5 
M20 x 1,5 
M24 x 1,5 
M30 x 2 
M36 x 2 
M42 x 2 
M52 x 2 

4 
6,5 
9 

12 
15 
20 
26 

7,9 
11,9 
15,9 
19,9 
24,9 
29,9 
37,9 

16,5 
17,5 
20,5 
24 
27 
29 

32,5 

61,5 
63 

73,5 
80,5 
91 
105 
117 

62 
64,5 
76 
82 
93 
107 
119 

19 
24 
30 
36 
46 
50 
60 

1/4" 
3/8" 
1/2" 
5/8" 
3/4" 
1    " 

1 1/4" 

 
Couplings with pressed sleeve, internally metric thread and cone 24° taper. 
 
Material: Steel 9 S Mn Pb 28 K, materialnr. 1.0718 of 1.0401, elektrolytic galvanised and 
passivated. 
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Figure 8.4 

 

 

Scheme 8.4 

 

d7 d8 L5 L6 L7 t O-ring 

11 
15 
19 
24 
29 
35 
43 

7,6 
11,5 
15,1 
18,9 
23,3 
27,75 
34,7 

2,7 
3,1 
3,7 
4,7 
6,1 
7,7 
10,1 

2 
2 

2,5 
3 
3 
3 
3 

12 
12,8 
13,7 
17 

18,5 
20,5 
23,5 

1 
1 

1,4 
1,8 
1,8 
1,8 
1,8 

6 x 1,5 
9 x 1,5 
12 x 2 

16,3 x 2,4 
20,3 x 2,4 
25,3 x 2,4 
33,3 x 2,4 
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8.4. Quick disconnect couplings 

Specification of quick disconnect couplings for hydraulic systems. 
If in a system after disconnection pressure will rise, i.e. by heating, the models with 
pressure relief valve must be selected. 

8.4.1. Female part with built-in check valve 

Figure 8.5 

 

 

Scheme 8.5 

 

Outer 
pipe 

diameter 

d1 (mm) Surface 
according 

manufacture
r 

Working 
pressure 

according 
manufacturer 

L in mm Ordering number 
Walther Präzision 

12 M20 x 1,5 DN 6 800 74.5 HP-006-0-S1220-12-2 

16 M24 x 1,5 DN 10 600 90.5 HP-010-0-S1624-12-2 

20 M30 x 2 DN 16 500 106.5 HP-016-0-S2030-12-2 

25 M36 x 2 DN 20 400 116.5 HP-020-0-S2536-12-2 

30 M42 x 2 DN 32 300 139.5 HP-032-0-S3042-12-2 

 
Material: Steel, galvanised. In special cases stainless steel. 
Screw in part according to DIN 3852-11 Form E 
Seals: FPM according to ISO 1629. 
 
Pale part preferably on rigid part of system, i.e. nut on hose. 
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8.4.2. Male part with built-in relief valve 

Figure 8.6 

 
 

 

Scheme 8.6 

 

BSPP 
d1 

Surface 
according 

manufacturer 

Working pressure 
according to 
manufacturer 

L in mm Ordering number 

Walther Präzision 

R  3/8" DN 6 800 80 HP-006-2 xx147-12-2 

R   ½" DN 10 600 95 HP-010-2 xx070-12-2 

R   ¾" DN 16 500 110 HP-016-2 xx049-12-2 

R  1  " DN 20 400 120 HP-020-2 xx071-12-2 

R  1 ½" DN 32 300 150 HP-032-2 xx050-12-2 

 
Material: Steel, galvanised. In special cases stainless steel. 
Screw in part according to DIN 3852-11 Form E 
Seals: FPM according to ISO 1629. 
 
Pale part preferably on rigid part of system, i.e. nut on hose. 
 



 
Corus Services IJmuiden 
 Projects &  
Technical Consultancy 

 
R1 42 01 08 

Hydraulics-directive for suppliers, erection 
companies, managers and users 

Part 8: Selection piping 
Technical Directive Page 10 of 67 

 

 

8.4.3. Male part with built-in check valve and relief valve 

Figure 8.7 

 
 

 
 

Scheme 8.7 

 

BSPP 
d1 

Inlet according 
manufacturer 

Working pressure 
according 

manufacturer 

L in 
mm 

Ordering number 
Walther Präzision 

R   ½" DN 10 600 105 HP-010-2 xx002-12-2-00Z10 

R   ¾" DN 16 500 120 HP-016-2 xx002-12-2-00Z05 

R  1  " DN 20 400 130 HP-020-2 xx002-12-2-00Z04 

R  1 ½" DN 32 300 160 HP-032-2 xx002-12-2-00Z01 

 

Material 

Steel, galvanised. In special cases stainless steel. 
Screw in part according to DIN 3852-11 Form E 
Seals: FPM according to ISO 1629. 
 
Male part preferably on rigid part of system, i.e. nut on hose. 

Pressure settings 

DN 10 and 16: opens from 4 bar and up. 
DN 20 and 32: opens from 2 bar and up. 
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8.5. Straight ball valves PN 16 

Specification of straight ball cocks, with full passage, for hydraulic systems. 
 

Figure 8.8 

 

Scheme 8.8 

Sizes in mm 

 Length according DIN 3202 F4/F5 

DN L Form 

40 140 F4 

50 150 F4 

80 180 F4 

100 190 F4 

150 350 F5 

200 400 F5 

Material 

Body: C22/GS-C25 according EN 10083 / DIN 10213-1/2 
Ball: X5CrNiMo 17 12 2 (AISI 316) according EN 10088-3 
Ball seal: PTFE 
Spindle seal: FPM. 

Specification 

Floating ball. 
90° movement with handle and position indicator. 
Flanges according DIN 2501 
Design and testing according DIN 3230-5/6. 
Marking: according EN 19. 
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8.6. Straight spherical plugs PN 250 

8.6.1. Thread connection, full flow, high pressure design 

Figure 8.9 

 

Scheme 8.9 

Sizes in mm 

Outer thread connection 
according DIN 3901 

For outer pipe 
diameter 

L a 

± 

h 

± 

M20 x 1,5 12 75 175 40 

M24 x 1,5 16 85 175 45 

M30 x 2 20 90 175 45 

M36 x 2 25 110 200 50 

M42 x 2 30 120 200 55 

M52 x 2 38 170 200 90 

 
Suitable for cap nut connection according DIN 3870, type A2, heavy duty, as applied with 
pipe couplings according paragraph 8.11. and high pressure hoses according paragraph 8.1. 

Material 

Code: C22E according EN 10083-1. 
Ball: Steel, hard chromium plated 
Spindle seal: NBR 
Ball seal: PTFE 

Testing 

According DIN 3230-1/2/3  BN/BR. 
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8.6.2. With flange connection, full passage 

Figure 8.10 

 

 

Scheme 8.10 

DN L according DIN 3202-F1 a ± h ± 

40 200 300 135 

50 230 300 140 

 
Flange connection dimensions according DIN 2501 - PN 250. 

Materials 

Body: C22E according EN 10083-1. 
Ball: steel, hard chromed 
Ball seal: delrin 
Spindle seal: NBR. 

Design and testing 

According DIN 3230-1/2/3  BN/BR. 

Description 

Both raised faces should be ground. 
Roughness requirements Ra  0,4 µm  Rt  3 µm. 
Cut-off Ra  3,2 µm --- 0,8 mm. 
Treated surfaces should be sufficiently protected against contamination and damage when 
stored and/or transported. 
Flanges should be plugged with tightly secured plastic caps. 
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Marks 

Each valve should be permanently marked on its body with nominal operating pressure, 
maximum temperature in degrees Celsius, diameter, name of manufacturer, material of 
body, recognition code and flange connection standard. 

8.6.3. Split ball valves, flanged ends, operated with manual actuator 

Figure 8.11 

 
Manufacturer: Pfannenschmidt 
Type: KKG-SDE 
Body: C 22.8 
Ball seal: Delrin 
Ball and stem: stainless steel 
DN: DN 50, 65, 80 and 100 
Pressure: PN 250 and PN 320 (special application) 
Flange: Bore according to DIN. 
 
Description: 
Both sealing surfaces must be ground. 
Roughness Ra  0,4 µm  Rt 3 µm. 
Basic length ("cut off"): Ra  3,2 µm --- 0,8 mm. 
Treated surfaces should be sufficiently protected against contamination and damage when 
stored and/or transported. 
Flanges should be plugged with tightly secured plastic caps. 
These valves require some extra specifications, depending on application. Consult the 
hydraulic engineer involved. 
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8.6.4. Ball valves for manifold mounting 

Figure 8.12 

 

Scheme 8.11 

Sizes in mm 
 

DN L L1 L2 L3 L4 L5 L6 L7 L8 b b1 

10 70 7,5 27,5 10 29 132 10 44 55 55 40 

20 117 10 48,5 10 51 173 20 69 97 70 51 

25 135 10 57,5 10 62 173 24 81 115 80 60 

32 165 12 68 11 75 216 29 96 136 100 78 

 
 

DN h h1 h2 d d1 d2 d3 s a Assembly 

bolt 

10 45 22 73 8,4 14 9,5 15 7 2 M8 

20 70 38 95 10,5 17 20 30 9 3 M10 

25 80 44 98 10,5 17 23,5 35 9 3 M10 

30 100 53 111 13 19 32 40 12 3 M12 
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Materials 

Body: 9 SMn 28 K     EN 10087/10297-1 
Ball: steel, hard chromium plated 
Spindle: 9 SMn 28 K    EN 10087/10297-1 
Seals: Delrin with support ring   (ISO 520) 
Spindle seal: NBR with support ring  (ISO 520) 

Design and testing 

According DIN 3230-1/2/3  BN/BR. 

Description 

Data by manufacturer Flutec. 

Marks 

Each valve should be permanently marked on its body with nominal operating pressure, 
maximum temperature in degrees Celsius, diameter, name of manufacturer, material of 
body and recognition code. 
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8.7. Shut off valves and accessories for cooling water 

8.7.1. Filter, cast iron, flange mounting 

Figure 8.13 

 

 

Scheme 8.12 

Sizes in mm 

DN K L Number of holes Weight in kg. Filter rating 

25 85 160 4 3,5 0,6 

32 100 180 4 5,5 0,6 

40 110 200 4 7 0,6 

50 125 230 4 9,5 0,6 

80 160 310 4 16 1,2 

100 180 350 8 22 1,2 

150 240 480 8 55 1,2 

General 

Connection: Flanges drilled according DIN 2501 PN 16 
Length: according DIN 3202 F1 
Nominal working pressure: 16 bar 
Maximum working temperature: 300 °C 
Specification on the body according EN 19. 
Manufacturer: Krombach, type SF303 or equivalent. 

Material 

Material number 
Body and flange cap: GG25       0.6025 
Streamer cage: X10CrNiNoTi 18 10      1.4571 

 

8.7.2. Membrane valve with membrane type Q with flangeconnection 

(See also the technical directives Pipe Spec’s). 
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Dimensions 

        Figure 8.14          Figure 8.15 

 

   
Rising hand wheel 
with position indicator   Non-rising hand wheel 
 

Scheme 8.13 

Sizes in mm 
 

DN L according 
DIN 3202-F1 

h full open d Flange connection 
according 

DIN 2501-PN 

Figure P max. 
bar 

15 130 98 62 16 8.14 16 

20 150 91 62 16 8.14 16 

25 160 107 80 16 8.14 16 

32 180 141 120 16 8.14 16 

40 200 156 120 16 8.14 16 

50 230 174 120 16 8.14 16 

80 310 217 230 16 8.14 10 

100 350 294 280 16 8.14 10 

150 480 428 368 16 8.14 10 

200 600 514 480 10 8.15 6 
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Material 

Body: GG 25 EN 1561 
Cap: GG 20 EN 1561 
Bonnet: DN 15-50, zinc alloy BS 1004 Gr. A 
  DN 65-200, GG 15 EN 1561 
Spindle: 9S20 EN 10087/10297-1 
Hand wheel: DN 15-50, plastic ABS 
  DN 65-200, GG 15 EN 1561 
Membrane : type Q 
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8.8. Steel pipes for hydraulics 

8.8.1. General 

Low pressure pipes according PN 16 
High pressure pipes according PN 250 
For piping < 48,3 mm are only used PN 250 bar pipes. 

8.8.2. Material 

Steel P235T2 according to EN 10027. 

8.8.3. Description 

PN 16 

Seamless steel pipes with smooth ends, marked over the full length. 
Wall thickness and tolerances according to EN 10220. 
NBK glowed according EN 10305-1. 
Phosphated and oiled. 
The internal of the pipes must be fully free of oxide remains and dirt. 
Cap ends with tight plastic caps. 
Supply on lengths of minimal 6 meter. 

PN 250 

Seamless steel precision pipes with smooth ends, marked over the full length. 
Wall thickness and tolerances according to EN 10305-1. 
NBK glowed according EN 10305-1. 
Phosphated and oiled. 
The internal of the pipes must be fully free of oxide remains and dirt. 
Cap ends with tight plastic caps. 
Supply on lengths of minimal 6 meter. 

8.8.4. Sizes and working pressure 

In the schemes on the next page the standard pipe-measures and maximum working 
pressure are indicated. 
Calculation of the working pressure still according DIN 2413, “Bereich III”, because the 
new EN 13480-3 isn’t very clear yet. 
Which means infinite life time at pressure changes between 0 and maximum working 
pressure with temperatures between -25 °C and 120 °C. 
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Scheme 8.14 

Maximum working pressure in bar 

Outer Wall thickness in mm 

pipe diameter 1.5 2 2.5 3 4 5 

8 399      

12  360     

16  279     

20   279    

25    269   

30     296  

38      292 

 

Scheme 8.15 

Maximum working pressure in bar 

Outer. Wall thickness in mm 

pipe diameter 2.6 2.9 3.2 3.6 4.5 5.9 6.3 8.0 10.0 14.2 

48.3 127      290    

60.3  114      295   

76.1  91       292  

88.9   87      254  

101.6          309 

114.3    76       

168.3     65      

219.1      65     

 

8.8.5. Applications 

Piping for application in hydraulic and lubrication systems. 

8.8.6. Certificates 

Supply with certificates according EN 10204-3.1.B. 
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8.9. Seamless stainless steel precision pipes 

8.9.1. General 

Low pressure pipes PN 16. 
High pressure pipes according PN 250. 
For piping < 48,3 mm are only used PN 250 bar pipes. 

8.9.2. Material 

Stainless steel: 
X2CrNiMo 17-12-2 according EN 10088-2/3 (AISI 316L) 
X2CrNiMoTi 17-12-2 according EN 10088-2/3 (AISI 316Ti) 
 
For selection of stainless steel materials, see Technical Directive R1 42 01 02, paragraph 
2.6. 

8.9.3. Description 

PN 16/PN 250 

Seamless stainless steel pipes with smooth ends, marked over the full length. 
Rolled or cold pulled, glowed and pickled according DIN 17458, scheme 6:h. 
Design and tolerances according EN 1127 D4/T3. 
Internal the pipes must be free of oxide remains and dirt. 
Cap ends with tight plastic caps. 
Supply on lengths of minimal 6 meter. 
 
At ordering static pressure test must be agreed, before the start of assembly. 

8.9.4. Sizes and working pressure 

In the schemes on the next page the standard pipe-measure and maximum working 
pressure are indicated. 
The value in these schemes are valid for normal steel. For stainless steel these values are 
lower in general. 
Thus, calculations must be made for each application. Exact sizes of pipes depends on the 
availability in the market, because for larger quantities delivery times might be very long. 
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Calculation of allowable working pressure still according DIN 2413 "Bereich III", because 
the new EN 13480-3 isn’t very clear yet. 
That means: an endless life with pressure changes between 0 and the maximum working 
pressure at a temperature range of -25 °C to 120 °C. 
 

Scheme 8.16 

Maximum working pressure in bar 

Ext. Wall thickness in mm 

pipe diameter 1.5 2 2.5 3 4 5 

8 399      

12  360     

16  279     

20   279    

25    269   

30     296  

38      292 

 

Scheme 8.17 

Maximum working pressure in bar 

Ext. Wall thickness in mm 

pipe diameter 2.6 2.9 3.2 3.6 4.5 5.9 6.3 8.0 10.0 14.2 

48.3 127      290    

60.3  114      295   

76.1  91       292  

88.9   87      254  

101.6          309 

114.3    76       

168.3     65      

219.1      65     

 

Applications 

Piping for application in hydraulic and lubrication systems. 

Certificates 

Supply with certificates according EN 10204-3.1.B. 
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8.10. Pipe clamps, heavy series 

8.10.1. General 

Normally, pipe clamps will be fixed with a welding plate at a steel support. For smaller 
sizes, but not in heavy duty applications, mounting rail may be applied. 

8.10.2. Material 

Support halves: 
Polypropylene (PP) 
Aluminium (AL Si 12) 
 
Cover plate: S235JR according EN 10025, hot zinc dipped. 
Welding plate: S235JR according EN 10025. 
Bolts according EN 24014, quality 8.8; hot zinc dipped. 
In harsh environment, all steel parts of stainless steel. 

8.10.3. Application 

PP material: -30 °C up to +100 °C. 
Aluminium: up to +400 °C. 
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8.10.4. Dimensions and coding 

Pipe clamps with welding plate 

Figure 8.16 

 

 

Scheme 8.18 

Pipe D. 
ext. 

L1 L2 L3 b c g h Bolts 

8 55 33 73 8 2 30 48 M10 x 45 
12 55 33 73 8 2 30 48 M10 x 45 
16 55 33 73 8 2 30 48 M10 x 45 
20 70 45 85 8 2 30 64 M10 x 60 
25 70 45 85 8 2 30 64 M10 x 60 
30 85 60 100 8 2 30 76 M10 x 70 
38 85 60 100 8 2 30 76 M10 x 70 

48.3 115 90 140 10 3 45 110 M12 x 100 
60.3 115 90 140 10 3 45 110 M12 x 100 
76.1 152 122 180 10 3 60 140 M16 x 130 
88.9 152 122 180 10 3 60 140 M16 x 130 
101.6 205 168 225 15 3 80 200 M20 x 190 
114.3 205 168 225 15 3 80 200 M20 x 190 
139.7 252 205 270 15 3 90 230 M24 x 220 
168.3 320 265 340 25 3 120 320 M30 x 300 
219.1 320 265 340 25 3 120 320 M30 x 300 

Coding: 
 
Hyros HRS..S..PP 
  HRS..S..AL 
 
Stauffenberg SPAL....PP-DPAL-AS 
  SPAL....AL-DPAL-AS 
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Pipe clamps with rail 

Figure 8.17 

 

 
 

Scheme 8.19 

External 
Pipe diam. d 

L1 L2 h1 h2 h3 b c g Bolts 

8 
12 
16 

55 
55 
55 

33 
33 
33 

48 
48 
48 

16 
16 
16 

22 
22 
22 

8 
8 
8 

2 
2 
2 

30 
30 
30 

M10 x 45 
M10 x 45 
M10 x 45 

20 
25 
30 

70 
70 
85 

45 
45 
60 

64 
64 
76 

24 
24 
30 

22 
22 
22 

8 
8 
8 

2 
2 
2 

30 
30 
30 

M10 x 60 
M10 x 60 
M10 x 70 

38 
48.3 
60.3 

85 
115 
115 

60 
90.5 
90.5 

76 
110 
110 

30 
45 
45 

22 
22 
22 

8 
10 
10 

2 
3 
3 

30 
45 
45 

M10 x 70 
M12 x 100 
M12 x 100 

Coding: 
 
Hyros HRS...S1TM..PP 
  HRS...S1TM..AL 
  Single rail: TS 
 
Stauffenberg GMV....PP-DPAL-AS 
  GMV....AL-DPAl-AS 
  Single rail: STSV 
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8.10.5. Manufacturers 

All the requirements of all parts of the Hydraulics-directive are fulfilled by the products of 
following manufacturers: 
 
 Hydac 
 Stauffenberg. 
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8.11. Pipe couplings heavy series 

8.11.1. General 

The specified nominal pressure is based upon a fourfold securityfactor at 120 °C. 
 
Couplings to be supplied with: 
 cutting rings 
 cap nuts 
 NBR-soft seal (captive seal) 
 O-ring 
 
Cutting rings will not be used, welding nipples must be applied. 
 
General tolerances, where not specified otherwise, according DIN 7168 Teil 1. 
Coupling according DIN 2353. 
Screw in part according DIN 3852-11 Form E. 
Cap nuts according DIN 3870. 
24° Taper according DIN 3859. 
Technical prescriptions according DIN 3859. 

8.11.2. Material 

Couplings + cap nuts 

 Steel according DIN 3859 
 Zinc dipped and yellow chromium plated, quality A 3C according EN (ISO) 4042, 

except for welding parts. 

Soft seal screw in side 

 NBR according ISO 1629 hardness 90° shore A 
 

8.11.3. Application 

The couplings can be used for: 
 
 seamless steel precision pipes according paragraph 8.9. and 
 hose couplings, equipped with 24° taper connection according paragraph 8.3. 
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Maximum allowable temperature: 120 °C 
If combined with NBR soft seal and/or O-ring: maximum 90 °C. 
 
FOR USE IN HYDRAULIC SYSTEMS ONLY WELDING NIPPLES WITH 24° 
TAPER AND O-RING ARE TO BE APPLIED. 

8.11.4. Dimensions and coding 

Couplings with 24° taper and cap nut 

Straight screw in couplings with NBR soft seal 

Figure 8.18 

 

 
 

Scheme 8.20 

 

External pipe diameter d2 BSP thread d1 L1 L2 Nominal pressure 

8 1/4" 15 30 630 

12 3/8" 17 33 630 

16 1/2" 18.5 37 400 

20 3/4" 20.5 42 400 

25 1      " 23 47 400 

30 1 1/4" 23.5 50 250 

38 1 1/2" 26 57 250 

 
Coding: 
Parker-Ermeto: GE..SR-ED-A3C 
Walterscheid: GEV..SR-WD 
or equal. 
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Straight screw in coupling with NBR soft seal (reducing couplings)) 

Figure 8.19 

 

 
 

Scheme 8.21 

 

External pipe diameter d2 BSP thread d1 Nominal pressure 

8 3/8" 630 

8 1/2" 400 

12 1/4" 630 

12 1/2" 400 

12 3/4" 400 

16 3/8" 400 

16 3/4" 400 

16 1      " 400 

20 1/2" 400 

20 1      " 400 

20 1 1/4" 250 

25 3/4" 400 

25 1 1/4" 250 

25 1 1/2" 250 

30 1      " 250 

30 1 1/2" 250 

38 1      " 250 

38 1 1/4" 250 

 
Coding: 
According Parker-Ermeto. 
Walterscheid  
or equal. 
 



 
Corus Services IJmuiden 
 Projects &  
Technical Consultancy 

 
R1 42 01 08 

Hydraulics-directive for suppliers, erection 
companies, managers and users 

Part 8: Selection piping 
Technical Directive Page 31 of 67 

 

 
Straight couplings 

Figure 8.20 

 

 
 

Scheme 8.22 

 

External pipe diameter d2 L1 L2 Nominal pressure 

8 47 18 630 

12 51 19 630 

16 57 21 400 

20 66 23 400 

25 74 26 400 

30 80 27 250 

38 90 29 250 

 
Coding: 
Parker-Ermeto: G..S-A3C 
Walterscheid: GV..S. 
or equal. 
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Straight bulkhead couplings 

Figure 8.21 

 

 
 

Scheme 8.23 

 

External pipe diameter d2 D3 L1 L2 L3 L4 Nominal pressure 

8 18 28 13 44 29 630 

12 22 31 14.5 47 30.5 630 

16 26 35 16.5 50 31.5 400 

20 32 39 17.5 55 33.5 400 

25 38 44 20 59 35 400 

30 44 48 21.5 64 37.5 250 

38 54 53 22 68 37 250 

 
Coding: 
Parker-Ermeto: SV..S-A3C 
Walterscheid: GSV..S 
or equal. 
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Elbows 

Figure 8.22 

 

 

Scheme 8.24 

 

External pipe diameter d2 L1 L2 Nominal pressure 

8 17 32 630 

12 21.5 38 630 

16 24.5 43 400 

20 26.5 48 400 

25 30 54 400 

30 35.5 62 250 

38 41 72 250 

 
Coding: 
Parker-Ermeto: W..S-A3C 
Walterscheid: WV..S 
or equal. 
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T-couplings 

Figure 8.23 

 

 
 

Scheme 8.25 

 

External pipe diameter d2 L1 L2 Nominal pressure 

8 17 32 630 

12 21.5 38 630 

16 24.5 43 400 

20 26.5 48 400 

25 30 54 400 

30 35.5 62 250 

38 41 72 250 

 
Coding: 
Parker-Ermeto: T..S-A3C 
Walterscheid: TV..S 
or equal. 
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Straight welding couplings 

Figure 8.24 

 

 
 

Scheme 8.26 

 

External pipe diameter D Thread of cap nut SW1 SW2 Nominal pressure 

12 M20 x 1.5 22 24 315 

16 M24 x 1.5 27 30 250 

20 M30 x 2 32 36 250 

25 M36 x 2 41 46 250 

30 M42 x 2 46 50 250 

38 M52 x 2 55 60 250 

 
Note: dimension of length is not specified. 
 
Coding: 
Parker-Ermeto: ASK-6.. 
Walterscheid: SN-RASV..S 
or equal 
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Couplings with 24° taper, O-ring and premounted cap nut with thrust wire 

 
The thrust wire may not be above the hexagonal surface! 
 
Straight screw in coupling with premounted cap nut on one side 

Figure 8.25 

 

 
 
Coupling is equipped with 24° taper with O-ring. 
 

Scheme 8.27 

 

External pipe diameter d1 L1 Nominal pressure 

8 1/4" 29.5 630 

12 3/8" 34 630 

16 1/2" 37 400 

20 3/4" 43 400 

25 1      ” 48 400 

30 1 1/4” 51 250 

38 1 1/2” 60 250 

 
Coding: 
Parker-Ermeto: EGE..SR-ED-A3C 
Walterscheid: EGESD..SR-WD 
or equal. 
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Straight double coupling with premounted cap nut on both sides 

Figure 8.26 

 

 
 

Scheme 8.28 

 

External pipe diameter  Nominal pressure 

8 630 

12 630 

16 400 

20 400 

25 400 

30 250 

38 250 

 
Note: Dimension of length is not specified. 
 
Coding: 
Parker-Ermeto: GZ..S-A3C 
Walterscheid: SNV..S 
or equal. 
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Elbow couplings with premounted cap nut on one side 

Figure 8.27 

 

 
 

Scheme 8.29 

Coupling is equipped with 24° taper with O-ring. 

External pipe diameter d2 L1 L2 Nominal pressure 

8 17 32 630 

12 21.5 38 630 

16 24.5 43 400 

20 26.5 48 400 

25 30 54 400 

30 35.5 62 250 

38 41 72 250 

 
Coding: 
Parker-Ermeto: EW..S-A3C 
Walterscheid: EWVD..S 
or equal. 
 



 
Corus Services IJmuiden 
 Projects &  
Technical Consultancy 

 
R1 42 01 08 

Hydraulics-directive for suppliers, erection 
companies, managers and users 

Part 8: Selection piping 
Technical Directive Page 39 of 67 

 

 
Straight reducing couplings with premounted cap nut on one side 

Figure 8.28 

 

 
 

Scheme 8.30 

Dimension of length and width among flats are not specified. 

External pipe diameter d1 External pipe diameter d2 Nominal pressure 

12 8 630 

16 8 400 

16 12 400 

20 8 400 

20 12 400 

20 16 400 

25 8 400 

25 12 400 

25 16 400 

25 20 400 

30 8 250 

30 12 250 

30 16 250 

30 20 250 

30 25 250 

38 8 250 

38 12 250 

38 16 250 

38 20 250 

38 25 250 

38 30 250 

 
Coding: 
Parker-Ermeto: RED../..S-A3C 
Walterscheid: REDVD../..S 
or equal. 
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Welding nipples and stops with 24° taper and O-ring or NBR soft seal 

Welding nipples with 24° taper and O-ring: straight model 

Figure 8.29 

 

 

 

Scheme 8.31 

Dimension ‘L’ is not specified. 

Pipe size d2 

  8 x 1.5 

12 x 2 

16 x 2 

    20 x 2.5 

25 x 3 

30 x 4 

38 x 5 

 
Note: O-ring sizes and wall thicknesses may differ. 
 
Coding: 
Parker-Ermeto: SKA.. 
Walterscheid: SN.. 
or equal. 
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Welding nipples with 24° taper and O-ring: reducing model 

Figure 8.30 

 

 
 

Scheme 8.32 

 

Pipe diameter original d1 Reduce welding connection d2 

16 12 x 2 

20 12 x 2 

20 16 x 2 

25 12 x 2 

25 16 x 2 

25 20 x 2.5 

30 12 x 2 

30 16 x 2 

30 20 x 2.5 

30 25 x 2 

38 12 x 2 

38 16 x 2 

38 20 x 2.5 

38 25 x 3 

38 30 x 4 

 
Dimension of length is not specified. 
 
Coding: 
Parker-Ermeto: SKAR../.. 
Walterscheid: SN../.. 
or equal 
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Stops with 24° taper and O-ring 

Figure 8.31 

 

 
 

Scheme 8.33 

 

Pipe diameter D 

                            8 

                           12 

                           16 

                           20 

                           25 

                           30 

                           38 

 
Note: Dimension L may differ at mentioned manufacturers. 
 
Coding: 
Parker-Ermeto: VKA..-A3C 
Walterscheid: VS..S 
or equal. 
 



 
Corus Services IJmuiden 
 Projects &  
Technical Consultancy 

 
R1 42 01 08 

Hydraulics-directive for suppliers, erection 
companies, managers and users 

Part 8: Selection piping 
Technical Directive Page 43 of 67 

 

 
Stops with internal hexagon and NBR soft seal 

Figure 8.32 

 

 
 

Scheme 8.34 

 

BSP thread G D L a SW 

1/4" 19 17 12             6 

3/8" 22 17 12             8 

1/2" 27 19 14           10 

3/4" 32 21 16           12 

1      " 40 22.5 16           17 

1 1/4" 50 22.5 16           22 

1 1/2" 55 22.5 16           24 

 
 
Coding: 
Parker-Ermeto: VSTI..ED-A3C 
Walterscheid: VS-R..WD 
or equal. 
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8.12. Welding sockets PN 16 and PN 250 

8.12.1. General 

To be manufactured according Corus drawing: 
 
 sockets PN 16: Corus drawing 697.578 
 sockets PN 250: Corus drawing 697.577. 

8.12.2. Material 

C25E according EN 10083-1. 

8.12.3. Application 

Welding sockets PN 16 

 For pipes smaller than 48.3 mm, sockets PN 250 are to be used. 

Welding sockets PN 250 

 allowed for P-lines (supply) only up to a maximum static load of 250 bar. Static load is 
defined as; max. 10.000 changes/year if Pmin/Pmax > 0,6. 

 allowed for other pressure lines (P, A or B) up to a maximum dynamic load of 160 bar 
(with Pmin = 0). 
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8.12.4. Dimensions and coding 

Welding sockets PN 16 

Straight welding sockets PN 16 

Figure 8.33 

 
 

Scheme 8.35 

 
Pipe sizes    

External 
diameter d1 

Wall thickness 
s 

d2 L z 

48.3 2.6 57 60 3 

60.3 2.9 70 60 3 

76.1 2.9 88.9 70 3 

88.9 3.2 101.6 80 3.5 

114.3 3.6 127 90 4 

 
Type – code HL d1 
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Reducing welding sockets PN 16 

Figure 8.34 

 

 
 

Scheme 8.36 

 
Pipe sizes     

External diameter     

d1 d2 a L z1 z2 

48.3 30 55 70 4.5 3 

48.3 38 55 70 5.0 3 

60.3 38 68 85 5.0 3 

60.3 48 68 85 3 3 

76.1 48.3 85 90 3 3 

76.1 60.3 85 90 3 3 

88.9 60.3 98 95 3.5 3.5 

88.9 76.1 98 95 3.5 3.5 

114.3 76.1 125 110 3.5 4 

114.3 88.9 125 110 4 4 

 
Type-codes HLV d1-d2 
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Reducing welding sockets PN 16 

Figure 8.35 

 

 

Scheme 8.37 

 

d1 d2 L p d2 L p d2 L 

60.3 48.3 58 19      

76.1 48.3 60 19 60.3 60 22.5   

88.9    60.3 60 22.5 76.1 60 

 
Type-coding NLV d1-d2. 
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Stubs with internal thread 

Figure 8.36 

 

 
 

Scheme 8.38 

 

d d1 d2 d3 d4 a H b1 t1 D1 

G 1/4" 6 10 8 22 4 30 12 22 25 
G 3/8" 8 12 10 24 4 30 12 23 25 
G 1/2" 12 16 13 29 4 33 14 27.5 38 
G 3/4" 15 20 16 36 6 40 16 31 38 

G 1      " 19 25 21 45 6 45 18 36 48.3 
G 1 1/4" 22 30 26 56 8 51 20 40.5 48.3 
G 1 1/2" 28 38 34 65 8 55 22 44 76.1 

 



 
Corus Services IJmuiden 
 Projects &  
Technical Consultancy 

 
R1 42 01 08 

Hydraulics-directive for suppliers, erection 
companies, managers and users 

Part 8: Selection piping 
Technical Directive Page 49 of 67 

 

 

Welding sockets PN 250 

Straight welding sockets PN 250 

Figure 8.37 

 

 
 

Scheme 8.39 

 
Pipe sizes    

External 
diameter d1 

Wall thickness 
s 

d2 L z 

12 2 20 26 2.5 

16 2 22 30 2.5 

20 2.5 28 40 3 

25 3 34 45 3.5 

30 4 42 45 4.5 

38 5 50 50 5.5 

48.3 6.3 65 65 7 

60.3 8 82 70 9 

76.1 10 105 80 11 

88.9 12.5 125 90 13 

101.6 14.2 140 100 15 

 
Type-coding HH d1 
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Reducing welding sockets PN 250 

Figure 8.38 

 

 
 

Scheme 8.40 

 
Pipe sizes     

External diameter a L z1 z2 

d1 d2 ø    

16 12 22 30 2.5 2.5 

20 12 30 40 2.5 3 

20 16 30 40 2.5 3 

25 16 34 50 2.5 3.5 

25 20 34 50 3 3.5 

30 20 42 50 3 4.5 

30 25 42 50 3.5 4.5 

38 25 52 50 3.5 5.5 

38 30 52 50 4.5 5.5 

48.3 30 65 65 4.5 7 

60.3 38 65 65 5.5 9 

60.3 38 82 70 5.5 9 

60.3 48.3 82 70 7 9 

76.1 48.3 105 80 7 11 

76.1 60.3 105 80 9 11 

88.9 60.3 125 95 9 13 

88.9 76.1 125 95 11 13 

101.6 60.3 140 100 9 15 

101.6 76.1 140 100 11 15 

 
Type-coding HHV d1-d2. 
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Welding sockets reducing PN 250 

Figure 8.39 

 

 
 

Scheme 8.41 

 

d1 d2 L p d2 L p d2 L p d2 L p 

48.3 30 46 13 38 46 13       

60.3    38 52 16 48.3 58 16    

76.1       48.3 60 16 60.3 60 16 

 
Type-coding NHV d1-d2 

8.12.5. Manufacturers 

These components for piping are manufactured for Corus according drawings and will be 
supplied by the engine works of Diesel Holland, Haarlem. 
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8.13. Welding flanges PN 16 and PN 40 

8.13.1. General 

Design according EN 1092-1. 
Design according Corus drawing: 697.576. 

8.13.2. Material 

 Flange parts: C25E according EN 10083-1. 
Zinc dipped and yellow chromium plated, quality A3C according EN (ISO) 4042 or 
zinc/iron coating, black passivated according ISO 2081-Fe/ZnFe6F 

 Welding parts: C25E according to EN 10083-1. 
 O-rings: NBR according ISO 1629, hardness 90° A 
 Bolts: 

for DIN flanges: quality 8.8 
for HO flanges: M8-M12: quality 8.8 
   M14-M24: quality 10.9. 

8.13.3. Application 

These flanges are suitable for: 
 seamless steel precision pipes according paragraph 8.9. 
 hot rolled seamless steel pipes according to paragraph 8.8. 
 accessories with flange mounting according DIN 2501-PN 16 
 accessories with flange mounting according DIN 2501-PN 40 
 
Maximum temperature with NBR O-ring: 90 °C. 
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8.13.4. Design and coding 

Straight connection flanges and screw on flanges 

 Figure 8.40       Figure 8.41 

 

 
Type AL     Type BL 

 

Scheme 8.42 

 

Pipe a b k L e c h O-ring Figure 8.40 Figure 8.41 

d1 �  ø     diameter Type Bolts 
(4x) 

Type Bolts 
(4x) 

48.3 85 100 85 176 36 50 88 40.9x3.5 AL48.3 M14x120 BL48.3 M14x70 

60.3 100 114 98 186 42 57 93 53.6x3.5 AL60.3 M16x140 BL60.3 M16x80 

76.1 120 138 118 214 52 69 107 59.9x3.5 AL76.1 M20x160 BL76.1 M20x100 

88.9 150 144 145 250 64 72 125 82.1x3.5 AL88.9 M24x180 BL88.9 M24x110 
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Reducing connection flanges and screw on flanges 

  Figure 8.42      Figure 8.43 

 

 
 

Type ALV     Type BLV 
 

Scheme 8.43 

 

d1 d2 

48.3     

60.3 48.3    

76.1 48.3 60.3   

 
Main dimensions according the straight flanges (see scheme 8.42) largest size (d1) is 
leading.  
This as applied for bolt dimensions. 
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Flanges for accessory connections PN 16 

Figure 8.44 

 
 

Scheme 8.44 

 

 Connection Flange Print Bolt holes 

DN d1 x s D b h d4 f k d2 Amount 

40 48.3 x 2.6 150 16 42 88 3 110 18 4 

50 60.3 x 2.9 165 18 45 102 3 125 18 4 

65 76.1 x 2.9 185 18 45 122 3 145 18 4 

80 88.9 x 3.2 200 20 50 138 3 160 18 8 

100 114.3 x 3.6 220 20 52 158 3 180 18 8 

125 139.7 x 4 250 22 55 188 3 210 18 8 

150 168.3 x 4.5 285 22 55 212 3 240 22 8 

200 219.1 x 5.9 340 24 62 268 3 295 22 12 
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Flanges for connecting accessories PN 40 

Figure 8.45 

 
 

Scheme 8.45 

 

 Connection Flange Print Bolt holes 

DN d1 x s D b h d4 f k d2 Amount 

65 76.1 x 2.9 185 22 52 122 3 145 18 8 

80 88.9 x 3.2 200 24 58 138 3 160 18 8 

100 114.3 x 3.6 220 24 65 162 3 180 23 8 

125 139.7 x 4 250 26 68 188 3 210 27 8 

 

8.13.5. Manufacturers 

These components for piping are manufactured for Corus according drawings and will be 
supplied by the engine works of Diesel Holland, Haarlem. 
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8.14. Flange connections PN 250 and PN 320 

8.14.1. General 

Design according DIN 2501. 
Design according Corus drawing 697.575. 

8.14.2. Material 

 Flange parts: C25E according EN 10083-1. 
Zinc dipped and yellow chromium plated, quality A3C according EN (ISO) 4042 or 
zinc/iron coating, black passivated according ISO 2081-Fe/ZnFe6F. 

 Flange parts: C25E according EN 10083-1. 
 O-rings: NBR according ISO 1629, hardness 90° shore A. 
 Bolts: 

for DIN flanges:   quality 8.8 
for HO flanges:   M8-M12: quality 8.8 
    M14-M24: quality 10.9 

8.14.3. Application 

De flanges are suitable for: 
 seamless steel precision pipes according to paragraph 8.8. 
 hot rolled seamless steel pipes according to paragraph 8.8. 
 accessories with flange connection according to DIN PN 250 (4.1 t/m 4.6 en 4.9) 
 accessories with flange connection to DIN PN 320 (4.7-4.8) 
 
Maximum temperature with NBR O-ring: 90 °C. 

8.14.4. Manufacturers 

These components for piping are manufactured for Corus according drawings and will be 
supplied by the engine works of Diesel Holland, Haarlem. 
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8.14.5. Design and coding 

Straight connecting and screw on flanges 

  Figure 8.46             Figure 8.47 

 

 
 

Type AH      Type BH 
 

Scheme 8.46 

 

Pipe a b k L e c h O-ring Figure 8.46. Figure 8.47. 

d1 �  ø     diameter Type Bolts 

(4x) 

Type Bolts 

(4x) 

16 40 46 35 90 24 23 45 17.1x2.6 AH 16 M8x60 BH 16 M8x35 

20 50 54 42 100 24 27 50 20.3x2.6 AH 20 M8x70 BH 20 M8x40 

25 60 64 50 120 28 32 60 21.8x3.5 AH 25 M10x80 BH 25 M10x50 

30 65 70 62 140 28 35 70 26.6x3.5 AH 30 M10x90 BH 30 M10x50 

38 80 84 73 150 30 42 75 29.7x3.5 AH 38 M12x100 BH 38 M12x60 

48.3 85 100 85 176 36 50 88 40.9x3.5 AH 48.3 M14x120 BH 48.3 M14x70 

60.3 100 114 98 186 42 57 93 53.6x3.5 AH 60.3 M16x140 BH 60.3 M16x80 

76.1 120 138 118 214 52 69 107 59.9x3.5 AH 76.1 M20x160 BH 76.1 M20x100 

88.9 150 144 145 250 64 72 125 82.1x3.5 AH 88.9 M24x180 BH 88.9 M24x110 

101.6 150 162 145 270 64 81 135 81.9x5.3 AH 101.6 M24x200 BH 101.6 M24x120 
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Reducing connecting and screw on flanges 

   Figure 8.48    Figure 8.49 

 

 
 

Type AHV    Type BHV 
 

Scheme 8.47 

 

d1 d2 

16 12         

20 12 16        

25 12 16 20       

30  16 20 25      

38   20 25 30     

48.3    25 30 38    

60.3   20 25 30 38 48.3   

76.1      38 48.3 60.3  

88.9        60.3 76.1 

101.6       48.3 60.3 76.1 

 
Main dimensions according the straight flanges (see scheme 8.46) largest size d1 is 
leading. This is valid also for bolt dimensions. 
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90° screw on flanges 

Figure 8.50 

 

 
 

Type G 

Scheme 8.48 

 

Pipe a b c d2+0.1 k O-ring Figure 8.50 

diam. 

d1 

   -0 ø  Type Bolts 

(4x) 

16 50 40 25 16.2 35 17.1 x 2.6 G 16 M8 x 35 

20 60 50 35 20.2 42 20.3 x 2.6 G 20 M8 x 45 

25 70 60 40 25.2 50 21.8 x 3.5 G 25 M10 x 55 

30 80 65 50 30.3 62 26.6 x 3.5 G 30 M10 x 65 

38 95 80 60 38.4 73 29.7 x 3.5 G 38 M12 x 80 
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Blind flanges 

Figure 8.51 

 

 
 

Type F 
 

Scheme 8.49 

 

Pipe 
diameter 

a k b O-ring Bolt size 4x Type number 

d1 □ ø   hole 1) flange 2)  

16 40 35 16 17.1 x 2.6 M8 x 30 M8 x 50 F 16 

20 50 42 19 20.3 x 2.6 M8 x 35 M8 x 60 F 20 

25 60 50 23 21.8 x 3.5 M10 x 45 M10 x 70 F 25 

30 65 62 24 26.6 x 3.5 M10 x 40 M10 x 70 F 30 

38 80 73 29 29.7 x 3.5 M12 x 55 M12 x 90 F 38 

48.3 90 85 34 40.9 x 3.5 M14 x 60 M14 x 100 F 48.3 

60.3 100 98 39 53.6 x 3.5 M16 x 65 M16 x 120 F 60.3 

76.1 120 118 49 59.9 x 3.5 M20 x 80 M20 x 140 F 76.1 

88.9 150 145 49 78.7 x 3.5 M24 x 90 M24 x 150 F 88.9 

101.6 150 145 56 81.9 x 3.5 M24 x 95 M24 x 170 F 101.6 

 
1) stud hole connection (screw on) 
2) flange connection (flange to flange). 
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Straight welding flanges for accessory connection PN 250 

Figure 8.52 

 

 
 

Flange: type RH Welding part: type SH 
 

Scheme 8.50 

 

Connection 
d1 

k 
ø 

d2 b L O-ring Push on 
flange type 

Welding part 
type 

48.3 135 185 28 80 ø 50.39 x 3.53 RH 48.3 SH 48.3 

60.3 150 200 30 80 ø 63.09 x 3.53 RH 60.3 SH 60.3 

76.1 180 230 34 90 ø 78.74 x 5.33 RH 76.1 SH 76.1 

101.6 200 255 36 90 ø 91.44 x 5.33 RH 101.6 SH 101.6 
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Reducing welding flanges for accessory connection PN 250 

Figure 8.53 

 

 
 
 
Welding part type SHV, push on flange type RH. 
 

Scheme 8.51 

 

d1 d3 Type 

48.3 38    SHV 48.3-38 

60.3  48.3   SHV 60.3-48.3 

76.1   60.3  SHV 76.1-60.3 

101.6    76.1 SHV 101.6-76.1 

 
Main dimensions according the straight flanges largest size (d1) is leading. This as applied 
for bolt dimensions. 
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Straight welding flanges for accessory connection PN 320 

open 

Reducing welding flanges for accessory connection PN 320 

open 

T-parts PN 250 

Figure 8.54 

 

 
 

Type T 

Scheme 8.52 

 

Pipe diameter d L k a Type 

16 85 35 40 T 16 

20 90 42 50 T 20 

25 110 50 60 T 25 

30 120 62 65 T 30 

38 132 73 80 T 38 

48.3 157 85 85 T 48.3 

60.3 185 98 100 T 60.3 

76.1 217 118 120 T 76.1 

88.9 267 145 150 T 88.9 

101.6 267 145 150 T 101.6 

 

8.14.6. Manufacturers 

These components for piping are manufactured for Corus according drawings and will be 
supplied by the engine works of Diesel Holland, Haarlem. 
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8.15. References 

In this Technical Directive reference is made to 
 
 
EN: 
 19 
 856 
 1092-1 
 1127 (ISO) 
 1562 
 4042 (ISO) 
 10025 
 10027 
 10083-1 
 10087 
 10088-2/3 
 10204 
 10220 
 10297-1 
 10305-1 
 12266-1/2 
 12570 
 24014 
 
DIN 

1630 
2248 
2353 
2413 ‘Bereich III’ 
2501 
3202, F1/F4/F5 
3230-5/6 
3852-11, Form E 
3859 
3870 
7168-1 
10213-1/2 
17458 
 

ISO 
520 
1629 
2081 
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Pipespec. 
 
Corus tekeningen 

697.575 
697.576 
697.577 
697.578.
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8.16. Explanation 

Version 1.0: 
none. 
 
Version 1.1: 
logo has changed. 
 
Version 2.0: 
Document completely adapted.  
 
Version 3.0: 
Completely changed 
 


