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METHOD CONCENTRATE AND SOLUTION FOR 
SIMULTANEOUS CLEANING, DEGREASING AND 
REMOVAL OF THE LUBRICANT CARRIER LAYER 

FROM IRON AND STEEL WORKPIECES 

BACKGROUND OF THE INVENTION 

Prior to the forming of metal workpieces, it is cus 
tomary to apply chemical coatings, particularly phos 
phate layers, to their surfaces, and to carry out the 
forming in the presence of lubricants. The residues lo 
cated on the surface after the forming may interfere 
with the further processing or use of the workpieces, so 
that their removal is necessary. 
Aqueous alkaline solutions based on soluble phos 

phates are often used for simultaneous removal (clean 
ing) of the lubricant carrier layers and the lubricant 
residues. Salts of orthophosphoric acid and/or salts of 
condensed phosphates come into consideration as 
phosphates. However, it has been found that the 
treated workpieces are subject to considerable danger 
of rusting upon leaving the removal zone, and the rust 
occurs particularly in the transition zones between pro 
cessing stages. The susceptibility to rust is also at least 
partially due to the deformation of the workpiece, and 
thus the change in the surface structure of the material. 
In automatically timed systems, long carry-over times 
can sometimes intervene between the cleaning bath 
and the rinsing baths. The parts cleaned with the phos 
phate solution rust slightly during this time. However, 
this is undesirable and greatly interferes with subse 
quent treatments, especially for subsequent phospha 
tion. 

THE INVENTION 

It has not been found that this disadvantageous sus 
ceptibility to rust can be avoided by adding to the 
cleaning solution soluble metal compounds of nickel 
and/or cobalt, preferably cobalt. 
The rust-inhibiting effect is attained upon the addi 

tion of at least 0.05 g/l of the metal compound, calcu 
lated as cobalt and/or nickel. Quantities of more than 
10 g/l offer no additional advantage. Preferably, 0.1 to 
2 g/l of the metal or metals is added. 
Suitable cobalt salts include cobalt nitrate, cobalt sul 

fate, cobalt acetate, cobalt chloride. Suitable nickel 
compounds include nickel nitrate, nickel sulfate, nickel 
chloride, nickel acetate. 
The phosphates used in the cleaner in accordance 

with the invention primarily include those of con 
densed phosphoric acids, especially pyrophosphoric 
acid. The phosphate content advantageously amounts 
to 5 to 80 g/l, preferably 15 to 50 g/l, calculated as 
P205. The aqueous cleaning solution normally has a pH 
of 8-13, and preferably the pH is kept in the range of 
9-12. In order to increase the cleansing effect of the 
aqueous solution, surface-active substances and/or sol 
vents may be included. Suitable surfactants include ani 
onic surfactants such as alkybenzencsulfonates, fatty 
alcohol sulfates, etc., or nonionic surfactants, such as 
ethylene oxide addition products to alkylphenols or 
fatty alcohols. When nonionic surfactants are used, it is 
necessary to make sure that these surfactants possess 
sufficient solubility at the concentration and tempera 
ture used. Preferably, anionic surfactants are used. It is 
advantageous to add O.l—3 g/l wetting agent. Organic 
solvents, such as higher—boiling hydrocarbons (kero 
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2 
sene, petroleum), glycols, or polyglycols are advanta 
geously used in quantities of 0.5—10 g/l. 
The cleansing solution in accordance with the inven— 

tion can advantageously be prepared from a solid 
cleanser concentrate. Such a concentrate preferably 
has the following composition: 

70 — 907: NzuPzo, 

O - 1071 Na;,P3Om 

0 — 20% solvent 

The use of the cleanser in accordance with the inven 
tion will be explained in greater detail on the basis of 
the following examples: 

EXAMPLE I 

Intermediate stages from shock-absorber piping man 
ufacture, which were covered with a residual phos 
phate and lubricant layer, were cleaned in a cleanser 
solution containing 

46 g/l Na,P,O7calc. 
2 g/l Na5P3OmcaIc. 
1 g/l polyethylene glycol (molecular 

weight ca. 4000) 

for 10 min. at 95°C. After this time, the phosphate and 
lubricant residues were completely removed from the 
surface of the workpiece. Following the cleaning, the 
parts were slowly introduced into a water rinsing bath 
within 60 sec, and rinsed vigorously there. 
During the transport of the workpieces from the 

cleansing bath to the water rinsing bath, a very thick 
layer of rust was formed. 

In a parallel experiment, 1.24 g/l Co(NO3)2. 6 H2O 
(corresponding to 0.25 g/l Co) were added to the 
cleaning solution. In this experiment, no formation of 
heavy rust on the workpieces occurred. 
During the subsequently performed phosphation, 

when the Co-free cleaner bath was used, phosphate lay 
ers flecked irregularly with rust were formed, and led to 
substantial disturbances during the subsequent defor— 
mation stage. When the Co-containing cleaner bath 
was used, no difficulties of this type occurred in the 
phosphation and shaping processes. 

EXAMPLE II 

In order to determine the in?uence of the Co concen 

tration on the prevention of heavy rust formation, 0-5 
g/l of Co in the form of cobalt nitrate were added to the 
cleaning bath according to Example I. In the various 
cleaning baths, drawing blanks covered with residual 
phosphate and lubricant layers were cleaned for 10 min 
at 95°C. The cleaned parts were then kept in the vapor 
atmosphere of the cleaning bath up to the beginning of 
heavy rust formation. The experimental results thus ob 
tained are presented in the following table. 

TABLE 

Addition. g/l Co Beginning of heavy rust formation 
after ca.... minutes 

Nb) 
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TABLE-continued 

Addition‘ g/l Co Beginning of heavy rust formation 
after ca... minutes 

5.0 15 

EXAMPLE lll 

lnstead of cobalt nitrate. 0.25 g/l Ni as nickel sulfate 
was added to the cleaning bath according to Example I. 
In the cleaning of drawing blanks, no heavy rust forma 
tion was observed. even in the case of a prolonged wait 
ing time between cleaning and rinsing bath. 
What we claim is: 

'7 l. A method for the simultaneous cleaning, degreas 
ing and removal of a cold-forming lubricant carrier 
layer from workpieces containing iron comprising con 
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4 
taeting said workpiece with an aqueous alkaline solu 
tion comprising 5-80 g/l phosphate ion and at least 
0.05 g/l of a metal ion selected from the group consist 
ing of cobalt. nickel and mixtures thereof. and having a 
pH adjusted to a value between 8 and 13 for at least 
one minute. 

2. The method of claim 1 wherein said metal ion is 
present in a concentration of from 0.1 to 2.0 g/l. 

3. An alkaline phosphate-containing aqueous solu 
tion for the simultaneous cleaning. degreasing and re 
moval of a cold forming lubricant carrier layer from 
workpieces containing iron, comprising 5-80 g/l phos 
phate ion and at least 0.05 g/l of cobalt ion and having 
a pH adjusted to a value between 8 and 13. 

4. The solution according to claim 3 wherein the co 
balt ion is present in a concentration of aboutOrl to 2.0 
g/l. 


