
France
 

Raywal France Eurl
Tel. +33 (0)820 200 725
info@raywal-france.com

España
Portugal

Raywal Iberia S.L.U.
Tel. +34 91 126 65 26
info@raywal.es

België / Belgique
 

Walraven BVBA
Tel. +32 (0)16 82 20 40 
info@walraven.be

Česká republika
Slovenská republika

Walraven s.r.o.
Tel. +420 326 724 009
info@walraven-is.cz

United States of America
Canada

Raywal North America, Inc.
Phone +1 248 374 3100
info@raywal-usa.com

Nederland
Scandinavia - Finland

Walraven B.V.
Tel.	+31 (0)297 23 30 00
info@walraven.com

United Kingdom
Ireland

Walraven Ltd.
Tel. +44 (0)1295 75 34 00
sales.banbury@walraven.com

Україна / Ukraine
 

Walraven Ltd.
Tel. +380 44 502 85 63
info@walraven.com.ua

Deutschland
Österreich - Schweiz - Süd-Ost-Europa - Russland

BIS Walraven GmbH
Tel. +49 (0)921 75 60 0
info@bis-walraven.de

Polska
Lietuva - Latvija - Eesti

Walraven Sp. z o.o.
Tel. +48 (0)12 684 00 95
info@walraven.pl

Other countries
 

Walraven International
Tel. +31 (0)297 23 30 00
export@walraven.com
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Data sheet

Surface Treatment
 �Zinc plating

 �Pre-galvanised

 �Hot-dip galvanising 

 �Dacromet®

 �Deltatone®

www.walraven.com



Zinc platingT h e p r o d u c t s t o b e t r e a t e d a r e c l e a n e d , d e g r e a s e da n d p i c k l e d . T h e p r o t e c t i v e c o a t i n g i s t h e n a p p l i e di n a n e l e c t r o l y t i c p r o c e s s . T h e t h i c k n e s s o f t h e l a y e ro f z i n c i s b e t w e e n 1 a n d 2 0 � m ( 0 , 0 0 1 – 0 , 0 2 0m m ) a n d i s d e t e r m i n e d b y t h e c u r r e n t i n t e n s i t y a n dt h e d u r a t i o n o f t h e g a l v a n i s i n g p r o c e s s . A f t e r t h eg a l v a n i s i n g p r o c e s s t h e p r o d u c t s a r e p a s s i v a t e d t oe x t e n d t h e p r o t e c t i o n p e r i o d .E l e c t r o l y t i c g a l v a n i s e d W a l r a v e n p r o d u c t s h a v ea z i n c l a y e r o f 8 t o 1 0 � m . T h r o u g h t h e r e l a t i v e l yt h i n z i n c l a y e r z i n c p l a t e d p r o d u c t s h a v e a s p l e n d i da p p e a r a n c e a n d a s m o o t h fi n i s h . T h i s m e t h o d i se x c e p t i o n a l l y w e l l s u i t e d f o r p r o d u c t s w i t h a s c r e wt h r e a d , w h i c h a r e t o b e u s e d i n d o o r s o r i n a n o n 'c o r r o s i v e e n v i r o n m e n t .S t a n d a r d s f o r z i n c p l a t i n g :E N I S O 1 4 5 6 : 1 9 8 8D I N 5 0 9 6 1
Pre-galvanisedA l s o k n o w n a s S e n d z i m i r g a l v a n i s a t i o n . P r e ' g a l v a 'n i s i n g i s a c o n t i n u o u s t h e r m a l g a l v a n i s i n g p r o c e s s .T h e s t r i p s t e e l i s g u i d e d t h r o u g h a b a t h c o n t a i n i n gl i q u i d z i n c a f t e r h a v i n g b e e n c l e a n e d , d e g r e a s e da n d p i c k l e d . L a t e r t h e s t e e l i s c u t t o t h e r e q u i r e dw i d t h . T h e s i d e s o f t h i s c u t m a t e r i a l a r e n o t g a l 'v a n i s e d . T h i s i s a l s o t h e c a s e w i t h a n y h o l e s t h a tm a y b e d r i l l e d i n t h e P r e ' g a l v a n i s e d m a t e r i a l . T h es i d e s o f m a t e r i a l t h i n n e r t h a n 1 , 5 m m a r e p r o t e c t e ds o m e w h a t b y t h e z i n c l a y e r o n t h e t o p a n d b o t t o mb y t h e e l e c t r o l y t i c p r o c e s s o f ‘ p u l l i n g t o g e t h e r ’ .T h i s m e t h o d i s e x c e l l e n t l y s u i t e d f o r p r o d u c t s w i t h as c r e w t h r e a d , w h i c h a r e t o b e u s e d i n d o o r s o r i n an o n ' c o r r o s i v e e n v i r o n m e n t .S t a n d a r d s f o r P r e ' g a l v a n i s e d :I S O 4 9 9 8 .

Hot-dip galvanising A l s o k n o w n a s ‘ t h e r m a l g a l v a n i s i n g ’ , ‘ f u l l b a t h g a l 'v a n i s i n g ’ o r ‘ c e n t r i f u g a l g a l v a n i s i n g ’ .T h e p r o d u c t s t o b e t r e a t e d a r e c l e a n e d , d e ' g r e a s e da n d p i c k l e d a n d s u b s e q u e n t l y p u t i n t o a n i m m e r 's i o n b a t h o f l i q u i d z i n c . T h e i m m e r s i o n b a t h h a s at e m p e r a t u r e o f 5 5 0 ° C . I n t h i s p r o c e s s a n a l l o y o fz i n c / i r o n d e v e l o p s o n t h e s u r f a c e a n d i s t h e n c o v 'e r e d b y a l a y e r o f p u r e z i n c .T h e t h i c k n e s s o f t h e z i n c l a y e r v a r i e s b e t w e e n 5 0a n d 5 0 0 � m ( 0 , 0 5 0 – 0 , 1 5 0 m m ) . I n c o n s e q u e n c et h e p r o c e s s i s l e s s s u i t a b l e f o r p r o d u c t s w i t h s c r e wt h r e a d . H o t ' d i p g a l v a n i s e d p r o d u c t s a r e s u i t a b l e f o ri n s i d e a s w e l l a s o u t s i d e u s e a n d a l s o f o r d a m p a n dl i g h t ' c o r r o s i v e e n v i r o n m e n t s .S t a n d a r d s f o r h o t ' d i p g a l v a n i s i n g :D I N E N I S O 1 4 6 1 : 1 9 9 9
Dacromet®W i t h D a c r o m e t ® , i n a n i m m e r s i o n / c e n t r i f u g a l p r o c 'e s s , s t e e l i s p r o v i d e d w i t h a m e t a l l i c c o a t i n g b a s e du p o n z i n c a n d a l u m i n i u m fl a k e s i n a c h r o m e s o l u 't i o n a n d i s t h e n d r i e d a t a t e m p e r a t u r e o f 3 2 1 ° C .T h r o u g h t h e i m m e r s i o n p r o c e s s a n e v e n l a y e rc o v e r s t h e w h o l e p r o d u c t . T h i s p r o c e s s r e s u l t s i n ap r o t e c t i v e l a y e r o f a p p r o x i m a t e l y 8 � m .I n c o n t r a s t t o e l e c t r o l y t i c a n d t h e r m a l g a l v a n i s i n g ,w i t h D a c r o m e t ® t h e r e i s n o d a n g e r o f h y d r o g e ne m b r i t t l e m e n t i n m a t e r i a l s w i t h a n i n c r e a s e d c a r b o nc o n t e n t , s u c h a s s p r i n g s t e e l . A s t h e z i n c i s e m b e d 'd e d w i t h t h e c h r o m i u m p a r t i c l e s t h e c o r r o s i o n p r o c 'e s s d e v e l o p s v e r y s l o w l y i n c o m p a r i s o n w i t h ap r o t e c t i o n l a y e r o f p u r e z i n c .D a c r o m e t ® r e t a i n s i t s c o r r o s i o n p r o t e c t i n g p r o p e r 't i e s a t t e m p e r a t u r e s u p t o a p p r o x i m a t e l y 2 5 0 ° C .P r o d u c t s p r o t e c t e d b y D a c r o m e t ® a r e s u i t a b l e f o ro u t s i d e u s e a s w e l l a s m o d e r a t e c o r r o s i v e e n v i r o n 'm e n t s .



Deltatone® (DELTATONE 500®)
Deltatone® consists of zinc and aluminium particles 
that are held together by an inorganic binder. This 
offers an effective protection against corrosion even 
with a limited layer of thickness.
Deltatone® is applied in an immersion/centrifugal 
or spray process and then dried at a temperature 
of 200°C. With this method an even layer is formed 
over the whole product with a thickness of 4 – 10 
μm. Subsequently Deltatone ® forms a connection 
with the metal underneath and the surface consists 
of a layer of inorganic material with zinc and alu-
minium fl akes.
In contrast to electrolytic and thermal galvanising, 
with Dacromet® there is no danger of hydrogen 
embrittlement in materials with an increased carbon 
content, such as spring steel.
To improve the corrosion resistance, the process 
can be repeated which increases the thickness 
each time by 4 - 10 μm.
Products protected by Deltatone® are suitable for 
outside use as well as moderate corrosive environ-
ments.

Standards for Deltatone®:
  BS 7371, pt. 1, 2 and 11 (1991)

Salt-spray test
To compare the protection duration of various 
surface treatments, a salt-spray test is carried out 
according to DIN 50021. In this test products are 
placed in a space and sprayed with a salt solu-
tion. The products will start to corrode. The point at 
which ‘white’ and then ‘red’ rust appears is noted 
down.

This test does not give a perfect protection duration 
(this is dependent on the surroundings in which the 
product is applied), but does offer a comparative 
view of the various surface treatments.

Stainless steel 316 (1.4401)
Stainless steel 316 is one of the best corrosion 
resistant types of stainless steel. It offers a superior 
corrosion resistance compared to many other types 
of stainless steel in very many corrosive environ-
ments.
The protective layer is damaged by treatments 
such as punching, drilling and welding. That is why, 
after the last treatment, all stainless steel products 
receive an extra treatment which pickles and pas-
sivates to repair the protective layer.
Products from stainless steel 316 can be applied 
in aggressive situations such as a sea climate and 
industry.

Walraven BISCLIPS®: no red rust after 600 hours salt-spray
test!

Table 1: results of salt-spray test

Surface treatment Thickness protection layer (μm) Hours until 5% red rust*

Zinc plating, blue passivation 8 - 10 72

Pre-galvanised 25 150

Zinc plating, yellow passivation 8 - 10 80

Hot-dip galvanising 50 300

Dacromet® 8 600**

Deltatone® 10 - 12 600**

* when 5% of the total surface is covered with red rust 
**Test stopped


