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1. 

This invention relates to a method of facilitat 
ing the drawing of metal sheets. 
An object of the invention is to provide an im 

proved method of cold Working metal sheets 
which has the advantages of permitting faster 
Operation of the metal Working machinery, de 
creasing the number of imperfect articles made 
in the metal working process, and decreasing the 
number of delays occasioned by stoning the parts 
of the metal Working machinery, such as dies and 
the like. 
An example of the application of this invention 

is in the drawing of a metal tub by use of hard 
ened steel dies, the final product having a diam 
eter of around 25 inches and a depth of about 24 
inches, and formed from a circular flat sheet of 
steel (for example of type A1S1 Specification 
C1008) having a gauge of approximately .062. 

Before putting the steel sheets through the 
drawing operations, a quantity of sheets to be 
coated are first Washed in an alkaline bath to 
accomplish degreasing, after which they are 
rinsed in cold running Water. The blanks are 
thereafter immersed in a bath having the follow 
ing chemical composition: 

Grams per liter 
Zinc ----------------------------------- 11.0 
F2O5 -------------------------------- 9 to 9.5 
NO3 ----------------------------------- 18 
Na2O ---------------------------------- 1.5 
Ni------------------------------------- 0. 
Cu ------------------------------------ 0.03 
NaNO2 ------------------------------ 1 to 1.5 

The above bath is preferably used at a pH of 
2.8 to 2.9, and at a temperature of 20 to 25 C., 
with an immersion time of 3 to 5 minutes. 

After treatment in the bath, the blanks are 
rinsed in cold running water and dried. The 
blanks after this treatment have a thin coating 
of zinc phosphate tightly adherent chemically to 
their Surfaces. 

After the phosphate coating operation, the 
coated blanks are put through three drawing op 
erations, before each of which drawing Operations 
the blanks are dipped or coated by SWabbing, With 
a lubricant. Various types of lubricants are used, 
and among the most desirable are the following: 

1. 1% sodium soap-99% water. 
2. 2% sulphonated tallow-98% water, with 

enough sodium hydroxide to produce a pH value 
of 8, 
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3. 1% chlorinated paraffin, forming an emul 

Sion with 2% sodium soap, using 97% water. 
The lubricating solutions set forth above are 

used in conjunction with the following lubricants, 
One of which is a pigmented type of composition, 
and the other of which is non-pigmented, the 
two compositions following being used to adjust 
the lubricating conditions by addition to which 
ever of the three above-listed lubricants is being 
used. 

Non-pigmented 
24% animal fatty acid (lard, oil, or degras) 
24% vegetable fatty acid (soybean fatty acid) 
6% solid alkali (NaOH) 
10% chlorinated wax 
Balance Water. 

Pigmented 
24% animal fatty acid (lard, oil, or degras) 
24% vegetable fatty acid (soybean fatty acid) 
6%. Solid alkali (NaOH) 
10% chlorinated Wax 
20% pigment (talc, or inert clay) 
Balance water. 

The two lubricants just described are used to 
adjust the lubricating conditions, the non-pig 
mented lubricant being used for adjusting the 
conditions of the first draw, while the pigmented 
type disclosed can be used only for the second and 
third drawing operations, since it is too slippery 
for the first draw and would permit the blank 
to slide between the blank holders without get 
ting a sufficient cup formed for the Subsequent 
Operation. 
In one test operation of the type just described, 

80 of the coated blanks were run through the 
dies, and only one of the 80 showed any evidences 
of pick-up by the dies, and friction was reduced 
aS much as 75%. 
An astonishing and unexpected result followed 

the processing of the 80 phosphate coated blanks, 
in that the processing of the 80 blanks was foll 
lowed with drawing of an additional 70 uncoated 
blanks, and only one additional metal score from 
pick-up was observed in the 70 additional blanks, 
Showing that the beneficial results were Carried 
over (apparently by the dies). The results from 
the processing of the uncoated blanks are made 
all the more unusual when it is considered that 
in the ordinary stamping of the uncoated blanks 
using the same lubricants, but without previn 
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ously processing a series of coated blanks, pick 
up occurred as frequently as every third or fourth 
draw, and caused bad scoring of the Stampings. 
It was also necessary to Stone the dies frequently 
under the previous practice because of the metal 
which the dies picked up from the blanks. 
By using the new method and first running a 

series of coated blanks followed by a Series of un 
coated blanks, it is obvious that considerable Sav 
ings in the use of the coating solution will be 
provided. 

I claim: 
1. In the cold deep drawing of steel sheets by 

means of dies, the steps of providing a thin chem 
ically adherent coating of zinc phosphate on a 
quantity of Said sheets, applying to Said quan 
tity of sheets, a non-pigmented lubricant contain 
ing a high fatty acid radical which chemically 
reacts with Said coating, cold deep drawing Said 
quantity of sheets by the use of dies whereby 
there is transferred from said sheets to said dies 
as the deep drawing is effected material which 
includes at least Some of the phosphate coating 
material and some of the product of said reac 
tion, applying to a smaller quantity of uncoated : 
Steel sheets a non-pigmented lubricant of the 
Same type as applied to the coated sheets, and 
cold deep drawing said second smaller quantity 
of sheets by the use of the same dies, the lubri 
cants being Selected from the group consisting 
of approximately one per cent sodium soap 
ninety-nine per cent water; approximately two 
per cent Sulphonated tallow-ninety-eight per 
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cent water, the pH of the lubricant being apa 
proximately 8; approximately one per cent chlo 
rinated paraffin, forming an emulsion with ap 
proximately two per cent Sodium Soap, using 
approximately ninety-seven per cent water. 

2. A process as defined in claim 1, the num 
ber of coated blanks being in the Order of 80, and 
the number of uncoated blanks being in the order 
Of 70. 

FORREST JEROME WHITNEY, JR. 
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