
© 2011 Eaton Corporation. All rights reserved. 

 
Eaton Walterscheid 

WALFORMplus 



2 
2 © 2011 Eaton Corporation. All rights reserved. 

Content 

• WALFORMplus 

• Customer demand 

• Engineering steps 

• Components 

• Technical highlights 

• Tube specifications 

• Pressure range 

• Assembly 

• Suitable tube dimensions 

• Machines and tools 

• Test program 

• Approvals 

• Reference customers 

 



3 
3 © 2011 Eaton Corporation. All rights reserved. 

WALFORMplus Customer demand 
 

 

 

 

Leak-free 

 

Reliable tube  

retention 

 

 

 

High fatigue 

Strength under 

 reversed bending 

stresses 

 

Simple assembly 

 

 

Reliable repeat 

assembly 

 

High pressure  

Surge resistance 

 

 

Small number of  

components 

 

 

Wide range of 

applications 

 

Small dimensions 
 

Low costs 
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1995  WALFORM-M 

1996  WALFORM-WD 2001  WALFORMplus 

2001  WALFORM-Mplus  

WALFORMplus Engineering steps 
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WALFORMplus Components 

DIN 2353 / DIN EN ISO 

8434-1 body (24° cone) DIN 2353 / DIN EN ISO 

8434-1 nut (45° shoulder) 

Captive seal (e.g. FKM) 

Formed hydraulic tube 
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WALFORMplus Components 

• Comparison of components amount 

WALFORMplus 37° Flare Fitting

1 Tube Tube

2 Fitting body Fitting body

3 DIN nut Flare nut

4 Seal Loose sleeve

5 Centre unit

6 O-Ring 1

7 O-Ring 2
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Body according to DIN 2353 /           

DIN EN ISO 8434-1 (24° cone) Nut according to DIN 2353 / DIN EN 

ISO 8434-1 (45° shoulder) 

WALFORM soft seal (different 

material available, e.g. H-NBR, NBR 

or EPDM) 

Formed hydraulic tube        

(St 37.4 / St 52.4 / 316 L     

or 316 Ti) 

Less quantity on components:                           

DIN nut and body, formed tube and 

WALFORM soft seal (FKM)               

No function-nut or further support 

rings necessary ! 

 

WALFORMplus Technical highlights 
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Soft and metallic sealing in the 24°cone 

WALFORMplus Technical highlights 
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WALFORMplus Technical highlights 

• Explanation of metallic sealing effect: 

• Metallic positive connection 

• d4.1 is min. 0,16 mm and max. 0,3 mm > d4 to guarantee 

metal-to-metal contact of the nose inside the 24° cone 

• The nose dips just 0,5 or 0,65 mm into the cone. This ensures 

that the nose pushes only into the cone, but this does not 

widen the cone (no plastic deformation). 

Approved tolerances: 

d2 = B11 

d4  =  + 0,1 

d4.1 = Ñ 0,02 

l8  =  + 0,3 

24° = Ñ 3‘ 

d4.1 
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Double sealing effect: soft sealing 

and metallic sealing in the 24° cone of 

the body 

Patented nose: The only possible leakage path is 

primarily sealed off by the tried-and-tested 

WALFORMplus captive seal and secondarily by the 

metallic seal between the patented WALFORMplus 

nose and the fitting body. As a result of the positive 

connection, the system guarantees absolute reliability, 

even under extreme dynamic loads. Reliable tube 

retention is ensured even in the event of insufficient or 

excessive tightening - the tube cannot slip out and is 

safe against turning effects during assembly process.. 

Symetric form: avoids mistakes in 

handling  

Block assembly advantages: 

• No influence of measurement 

tolerances on the assembly 

process and leakproofness 

• Noticeable torque increase (block 

assembly) 

• Considerable lower tightening 

torques 

• Short assembly turn 

• Reliable protection against 

excessive tightening 

• Repeat assembly any number of 

times 

WALFORMplus Technical highlights 
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WALFORMplus Technical highlights 

The nose ahead: 

• The patened WALFORM-nose 

creates strong contact surface 

pressure between tube and fitting 

• No turning effects of the tube  

during assembly process 

 

Block assembly: 

• Block assembly for noticeable assembly and 

re-assembly on the fittings face 

• No influence of tolerances when having 

block stop at this point 

• Block stop position clear differentiator from 

competition. No negative impact on the 

assembly process due to possible tolerance 

of +0,3 mm in the fittings depth, tolerances in 

the 24° cone or tube tolerances. 

• Under extreme tolerances, a block stop in 

the fittings ground can either wide the cone 

or you have less surface contact. In both 

ways a safe sealing is not possible. 
+0,3 mm tolerance 
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WALFORMplus Technical highlights 

• Block assembly: 

The assembly stop in the fittings ground increases the tolerances, 

which have an influence on the radial tension, by the factor ~ 2.5! 

This has a significant negative impact on ... 

• the spread of mounting torque 

• the dispersion of the mounting angle 

• the radial tension 

• the plastic widening of the 24 ° cone up to 

    the clamping in the thread 

• the re-usability of the pipe connections that 

    have already been inappropriately expanded 

• the possibility of repeat assembly 

Source: Customer picture 

• No tube contact in the 

fittings ground 

• Marks on the form 

indicator for over 

assembly and cone 

deformation 
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WALFORMplus Technical highlights 

Optimized clamping area: 

• Short clamping area for short bending lenghts 

• Smoothed transistion of stress areas in clamping 

zone because of optimized clamping rips 
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Tools with internal support: 

• Flotating internal support with phase for better tube centralisation 

and insertion 

• Floating avoids before tube collapses during forming process and 

supports forming process in case of unroundness of  tubes  

• Dry forming process due to specific coating, no oil necessary 

(cleanliness) 

WALFORMplus Technical highlights 
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maxbM

    

WALFORMplus Technical highlights 
Optimized radius: 

• Reduced groove effect in the area of max. bending torque 

because of optimized radius 

• No sharp contact surface of nut, no groove effect 

• High dynamic loads takeable 

• Depending on size approx. 2x higher bending strength as the 

acc. to standard required value for cutting ring 

Max. bending torque 
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 WALFORMplus Technical highlights 

≈ 700 N/mm2 

≈ 600 N/mm2 

≈ 500 N/mm2 

≈ 370 N/mm2 

Strength  

 

Scale 8,5:1 

Material compression: 

• High cold material 

compression in the area of 

contact surface avoids before 

settlements. 

 

Tube 38x6 
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Grove (Depth 0,24 mm) 

Manipulated tube with grove: 

• No leackages 

 

WALFORMplus Technical highlights 
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Burst pressure test with manipulated tube (see slide before) 

 

WALFORMplus Technical highlights 
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WALFORMplus 

Tube 38x6 

236 kN 

Holding function: 

• Also when having an under assembly 

the holding function is always 100% 

given. 

 

 

System comparison: 

• Cutting ring after correct 

assembly: 150 kN 

• WALFORM: 236 kN 

• Cutting ring under assembly 

reduces pull-out torque 

tremendously! 

WALFORMplus Technical highlights 

Pull-Out torque test 
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WALFORMplus Technical highlights 

• Summary technical highlights 

• Less number of components 

• Clear, perceptible block assembly behavior 

• Independent of tolerance positions 

• Reliable repeat assembly, as no widening of the 24° cone 

• Dry forming process (cleanliness) 

• Wear-free tools and robust machine technology 

• Own machine engineering, maintenance and rental 

• Latest machine generation with forming pressure control on 

demand 

• Many times proven in demanding test procedures 

• Approved for carbon and stainless steel 
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Tube material Specification Model type 
Condition of 

delivery 
Tolerances  

St 37.4 
DIN 2391  

DIN 1630 

Seamless 

cold-drawn 

NBK  

DIN 2391-2 
DIN 2391-1 C 

E235 EN 10305-4 

+N 

(normal 

annealed) 

DIN EN 10305-4 

St 52.4 
DIN 2391  

DIN 1630 

NBK  

DIN 2391-2 

DIN 2391-1 C 

 

E355 EN 10305-4 

+N 

(normal 

annealed) 

DIN EN 10305-4 

1.4571 

TP 316Ti 
DIN EN 10216-5 

Seamless 

cold-drawn 

and scale-free 

heat-treatened 

CFA 

(cold produced 

Blanc annealed) 

DIN EN 10305-4 

WALFORMplus Tube specifications 
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Possible alternatives / Successfully passed field or approval                                                    

test in several tube dimensions  

   

 

 

 

 

 

 

 

 

 
 

1) =   Max. tolerances for tubes > 20 mm tube outer diameter may cause problems in tube  forming process. 

          It must be ensured that tube can be insert easily into the machine and slip markable onto the ground of the reshaper. 

Tube material Specification Model type Condition of delivery Tolerances  

1.4541 

TP 321 
DIN EN 10216-5 

Seamless 

cold-drawn 

and scale-free 

heat-treatened 

CFA 

(cold produced 

Blanc annealed) 

DIN EN 10305-4 

1.4404 

TP 316L 

EN ISO 1127 

ASTM A269 / A213 

Dissolution 

annealed 

and  

deterred 

1) 

EN ISO 1127  

D4/T3 

 

1.4435 

TP 316L 

1.4301 

TP 304 

1.4571 

TP 316Ti 

 

EN 10217-7 
Welded tube 

Heat treatened 

stained or  

Blanc annealed 

According to 

EN 10217-7 TC1 

 

1) 

EN ISO 1127  

D4/T3 

1.4404 

TP 316L 

1.4301 

TP 304 

WALFORMplus Tube specifications 
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WALFORMplus Pressure range* 

* Nominal pressure steps valid for carbon steel fittings only. 
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Verspannen 

der WD 

Eindrücken der “Nase“ 

55° - 75° 

Festpunkt/ 

Montageende 

M
o
n
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m
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m

e
n
t 

Anzugsweg 

WALFORMplus Assembly 

Assembly torques 
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WALFORMplus Assembyl 

* After controlled final assembly               ** with and without soft seal 
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Comparison of required assembly 

torque 

Comparison of required assembly               

turn 
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WALFORMplus Suitable tube dimensions 

Tube material St 37.4 / St 52.4  

Commercial hydraulic tube, material St 37.4/52.4 according 

to DIN 1630 (1984-10), NBK-3.1. Dimensions and tolerances 

according to DIN 2391-1-C (1994-09) or commercial 

hydraulic tube, E235/E355 according to DIN EN. 
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WALFORMplus Suitable tube dimensions 

Tube material 1.4571  

Stainless steel hydraulic tube, material 1.4571 

(X6CrNiMoTi 17122) type ‘m‘ according to DIN 17458. 

Dimensions and tolerances according to DIN 2391-1-C 

(1994-09). 
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WALFORMplus Machines and tools  

Machine M-WF385Xplus: 

• For tube forming 6-42 mm 

• By tool exchange usable for 37°-

SAE-Flare flanges up to 60,3 mm 

• Compact dimension 

• Less weight 

• Practicable for work stations 

• Easy change of tools 

• Proven and robust technic (more 

than 1.450 machines produced) 

• Newest generation with light barrier 

technic 

• Fastest cycle times 

• Reduced noice level 

• Reduced energy consumption 

M-WF385Xplus 

(WAL626385) 
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WALFORMplus Machines and tools  

2,8 Power consumption (kW): 

50 

 

Frequence (Hz): 

 

16 Fused (A): 

6-12 Time for tube forming process (sec): 

400 AC Voltage standard (V): 

850x275x990 Dimensions B x H x T (mm): 

251 Weight (Kg): 

MEG-WF385Xplus Machine typ: 
M-WF385Xplus 

(WAL626385) 
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WALFORMplus Machines and tools 

Since 04/2015 all WALFORM forming machines M-WF385Xplus are equipped 

with Forming-Pressure-Control! 

Due to the automatic forming-pressure-control, the machine realize independently the end of forming-

process. 

Advantages: 

• The necessary forming capacity 

is limited to the required force 

• Shorter cycle times 

• Reduced machine- and tool 

wear 

• Reduced energy consumption 

• Less noise emission 
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M-WF385Xplus 

(WAL626385) 

WALFORM-Machine 

 

MONTAGEWAGEN MW 1 

KOMPLETT 

2013 (WAL626257) incl. 

tool cabinet, holder for 

removing-toolme, cabel 

holder 

WALFORMplus Machine trolley 
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Reshaper with and without internal support 

Clamping steel 

Steel 1.4571 Marked tools for steel and 

stainless steel 

WALFORMplus Machines and tools  

Reshaper with and without internal support 
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WALFORMplus Machines and tools  

• New Air-Pressured WALFORM-Machine 

• M-WF385-EX1  

• Fulfills ATEX specifications Ex II 2G c II B T4  

• Working temperature range from + 3°C to + 60° C 

• Time for forming process approx. 55 sec. (standard approx. 

15 sec.)  

• Connection via standard air-pressure couplings 

• Working inlet pressure 7bar (6bar – 8bar) 

• Environmental temperature > 0°C 

• Standard WALFORMplus tools 
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Confirmation of WALFORM performance in accordance to the 

following test specifications: 

 

• DIN 3859-3 / DIN EN ISO 19879 

 

 

• . 

 

 

• M.o.D (Ministry of Defence Uk) 

WALFORMplus Test program 
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WALFORMplus Test program 

• Repeated assembly test 

• Overtightening test  

• Leakage test  

• High pressure gas test 

• Burst test  

• Vacuum test 

• Pull-out test 

• Cyclic endurance (impulse) test with vibration  

• Shock test (up to 700 g-forces) 

• Fire endurance test  
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International Association of Classification 
Societies (IACS) 

• American Bureau of Shipping (ABS), USA  

• Bureau Veritas (BV), France  

• Det Norske Veritas (DNV), Norway 

• Germanischer Lloyd (GL), Germany 

• Korean Register of Shipping (KRS), Korea  

• Lloyd’s Register of Shipping (LRS), England  

• Nippon Kaiji Kyokai (NKK), Japan  

• Registro Italiano Navale (RINA), Italy 

• Maritime Register of Shipping (RS), Russia 

• Indian Register of Shipping (IRS), India 

• Polski Rejestr Statków (PRS), Poland 
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WALFORMplus Approvals 
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WALFORMplus 

System 

NON-WALTERSCHEID 

Fitting 

WALFORMplus Approval Validity 

WALFORMplus 

System 

W 

WALTERSCHEID 

Fitting 

X 
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WALFORMplus Approval Validity 
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WALFORMplus Reference Customers 

 

 

http://www.schulergroup.com/INTERNET/major/pool/index.html
http://www.baesystems.com/index.htm
http://www.mammoet.com/
http://www.loedige.com/index.php
http://www.schmidt.pl/index.php
http://www.zueblin-mab.de/dynasite.cfm?dssid=4679&CFID=2110102&CFTOKEN=88371912
http://www.bombardier.com/en
http://upload.wikimedia.org/wikipedia/commons/2/20/Liebherr-Logo.svg
http://www.google.de/imgres?imgurl=http://keremmakina.com/res/hayes_lemmerz.jpg&imgrefurl=http://www.keremmakina.com/deu/default.aspx?idk=29&h=246&w=448&sz=13&tbnid=CDbJv3HLWuLroM:&tbnh=70&tbnw=127&prev=/images?q=Hayes+Lemmerz&zoom=1&q=Hayes+Lemmerz&hl=de&usg=__Ms5jxmKWpOvMO0YDSyRLlsPLEPQ=&sa=X&ei=0TajTPuwDsX7lwfy2N3BBA&ved=0CCEQ9QEwBA
http://www.putzmeister.de/pm_holding/img/structure/pm_logo_elefant_235x72.jpg
http://www.volkswagen.de/vwcms/master_public/virtualmaster/de3.html
https://www.google.de/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=2ahUKEwiWneHYyZfgAhVIgK0KHcNcDQwQjRx6BAgBEAU&url=https://dwglogo.com/danieli-logo/&psig=AOvVaw3clrAf35Y6AyVmAl-KjY7H&ust=1549008819268972
https://www.google.de/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwjdyI_RypfgAhVLLK0KHWr-CDwQjRx6BAgBEAU&url=https://de.wikipedia.org/wiki/Datei:Siempelkamp_Logo.svg&psig=AOvVaw0N0jeeU32OeAzq05J689Kg&ust=1549009078715662
https://www.google.de/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwiv35H6ypfgAhURnKwKHahaD8oQjRx6BAgBEAU&url=https://www.think-ing.de/unternehmen/dieffenbacher-gmbh-maschinen-und-anlagenbau-eppingen&psig=AOvVaw1J2o3H_YkegZJfSPQRluLf&ust=1549009160220482
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WALFORMplus Reference Customers 

http://upload.wikimedia.org/wikipedia/commons/2/20/Liebherr-Logo.svg
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WALFORMplus Reference Customers 

WALFORMplus-SR 

qualified acc. to 

customer specifications 

for tubes 16x1,5 and 

20x2 mm in E355 
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WALFORMplus Reference customers 
Story 

 

É WALFORM was identified by BMW as 

most suitable solution to grant a leak 

free interface  

É WALFORM has been specified for  

entire  tooling machine equipment of 

new BMW engine plants at Hams Hall 

(GB) and Steyr (AU)   

Customer Value (BMW) 

 

É Completely leak free hydraulic 

interfaces at all machines used for 

engine production 

É Production plants in line with quality 

approach of BMW cars 

Distributor value 

 

É Local distributors have sold 

Walterscheid tube fittings to all 

machine builders across Europe  

É BMW success story supported 

successfully distributors convincing 

further customers  
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WALFORMplus Reference customers 
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WALFORMplus Reference customers 

https://www.google.de/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=2ahUKEwiWneHYyZfgAhVIgK0KHcNcDQwQjRx6BAgBEAU&url=https://dwglogo.com/danieli-logo/&psig=AOvVaw3clrAf35Y6AyVmAl-KjY7H&ust=1549008819268972
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WALFORMplus Reference Customers 

WALFORM for Pendolino hydraulic tilting system 
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WALFORMplus Reference Customers 

High pressure water fog systems for fire extinguishing: 
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WALFORMplus Reference customers 

Ultra Fog’s high pressure watermist systems are 

particularly suited to off-shore applications, providing 

highly efficient, fast release fire protection, with an 

extremely optimised use of water. Ultra Fog’s technology 

uses only water to extinguish fire: safe for the environment 

and safe for crew and on-board personnel.   Ultra Fog 

offers custom solutions engineered specifically for offshore 

environments: stainless steel pipes and fittings, Explosion-

proof components, and reduced system weight and 

dimensions.  

WALFORM approval for 12x1,2 

mm welded stainless steel tubes  

http://www.ultrafog.com/
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WALFORMplus Reference customers 
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WALFORMplus Reference customers 

https://www.google.de/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwi1u5240pjiAhUQHqwKHTcBDHEQjRx6BAgBEAU&url=https://www.schiffe-und-kreuzfahrten.de/news/ponant-stahlschnitt-fuer-neue-luxus-expeditionsschiffe-auf-der-vard-werft/117240/&psig=AOvVaw1e7njrPB9KDAwMaYEkd7vn&ust=1557841624832227
https://www.google.de/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwi54M6405jiAhUFOa0KHSWACVcQjRx6BAgBEAU&url=https://de.wikipedia.org/wiki/Vard_(Schiffbau)&psig=AOvVaw1ejp26ocqYzfxITJ7CugZb&ust=1557841892214207
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WALFORMplus Reference customers 

Superyacht systems installations with Walform Plus 

A world-leader in practical hydraulics applications, including use of the 

Eaton Walterscheid Walform Plus process, we have shown the benefits of 

Walform Plus in superyachts where we highly recommend it in the 

installation of high quality stainless steel pipework. Walform Plus is our 

method of choice because of it’s reliability, leak-free joins and flexibility that 

make it invaluable to continuous system integrity even in inaccessible 

areas of superyachts and harsh salt-water or temperature environments. 

Armada Marine Hydraulics have won the contract to act as technical consultants on a megayacht 

new build in Greece. The project is a spectacular 120-metre vessel with a launch date in 2014.  

The yard has also approved WalformPlus on the hydraulic pipework and Armada will be supplying the 

machine and tooling from their hire fleet. Armada recommends WalformPlus connections with stainless 

steel pipework and have successfully used the “leak-free” system on numerous high pressure 

installations. 
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WALFORMplus Reference customers 

Keppel Verolme 

Semi-

submersible 

offshore 

drilling 

platform 

The various subsystems included piping for the 

derrick, the ring main hydraulics, the 

blowout preventer BOP-system for oil 

testing, water-tight doors, riser guides, hose 

cooling, propulsion and hydraulic valves. 

The Blackford Dolphin platform was upgraded in 

the Netherlands by a globally operating offshore 

and marine customer, Keppel Verolme. 

Sakhalin Energy 

Molikpaq 

platform 

GS-Hydro delivered a special hydraulic piping package 

for the modernization of Sakhalin Energy’s Molikpaq 

offshore platform. Sakhalin Energy decided to 

upgrade the hydraulic power unit of the Molikpaq in 

2009. The modernization was carried out by PSN in the 

open sea where the platform is operated. A new larger 

capacity CHPU was installed to replace the obsolete unit 

and the winches were changed from air to hydraulic to 

free-up additional instrument air for the production facility. 

https://www.google.de/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwiVveKn-qbhAhWRJVAKHVSKBwAQjRx6BAgBEAU&url=https://www.gospodarkamorska.pl/wydarzenia/gs-hydro-sp-z-oo-%E2%80%93-nowa-lokalizacja.html&psig=AOvVaw2hE-u6KqhsUBz6AZwv9Hjm&ust=1553935319348174
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WALFORMplus Reference customers 

http://d26586.u21.netbox.no/images/GS-Hydro1.jpg
http://www.ttsgroup.com/
https://www.globaloffshore.pl/


54 
54 © 2011 Eaton Corporation. All rights reserved. 

WALFORMplus Reference customers 
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WALFORMplus Reference customers 
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WALFORMplus Reference customers 

 

 
                                                               

 

 

 

 

 

 

 

 

   

      Dock-Ship "Giant-4“ near Roslyakowo  
 

 

http://www.mammoet.com/
http://www.schulergroup.com/INTERNET/major/pool/index.html
http://www.schulergroup.com/INTERNET/major/pool/index.html
http://www.gshydro.com/GSH/gshweb.nsf/start
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WALFORMplus Reference customers 
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WALFORMplus Reference customers 
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WALFORMplus Reference customers 

Type 45  

Kokums Stealth 

Technology / Visby 
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WALFORMplus Reference customers 
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WALFORMplus Reference customers 
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WALFORMplus Reference customers 

London Eye, UK 
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Liebherr - Parasol 

For the big mosque in Mecca 

Hight 47 m / Weight 600 t 

Span 53 m 

Square footage 2400 m² 

WALFORMplus Reference customers 
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Warner Brothers Movie World /Bottrop 

Europapark Rust  

Disney World 

Short introduction 

WALFORMplus equipped in  

ÁRoller coasters  

Á5D Movies 

ÁCarousel 

 

Supported by Eaton System Partner 

ATP Hydraulik 

WALFORMplus Reference customers 
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Tower Bridge London / WALFORM  

WALFORMplus Reference customers 
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Veltins-Arena „Auf Schalke“ 

WALFORMplus Reference customers 

http://upload.wikimedia.org/wikipedia/commons/f/f8/Schalke04Stadion1.jpg
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