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1 ‘Claim. (Cl. 148-615)‘ 

The present invention relates to‘hollow drill steels ‘and 
especially ‘to such steels, which arefexposed ~to high 
fatigue stresses, as'for'ins‘tance percussion "drill steels. 

‘The ‘use of ‘hard ‘metal cutting inserts ('sintered 'har‘d 
metal carbides) 'in the bits of ,‘drill steels has 'greatIy‘in‘J 
creased the ‘wear and life ‘thereof and has ‘madeit'possi' 
hie to‘use‘ them in new and faster‘drilling ,ap'paratus?and 
to increase the ‘total ‘bore depth per drill. The ‘develop 
ment of the drill steel itself, however‘hasnot ‘kept pace 
with the improvement of the bit. In orderjfur‘ther to 
increase the total bore depth per‘drill ‘it has become 
necessary to increase the life of the drill steel, which 
has hitherto, especially in drilling certain kindsof rocks, 
been relatively short due to fatigue ruptures caused by 
the greater stresses imposed by the drilling apparatus. 

:It' has ‘been shown, that wetting of the drill .steel, 
especially by means of a flushing liquid such a‘sfor 
instance‘water, considerablydecreases the fatigue strength 
in‘ comparison with that of a drill 'steel used under dry 
conditions and the difference increases as the rate .of the 
percussions increases. . 

The ‘reason for the decreased fatigue strength .of Wet 
or moist drill steel appearsto be corrosion and/or pene 
tration of liquid into microscopic ?ssures because lateral 
ruptures appear to start atsuch points.‘ “'These ‘ruptures 
start mostly at the wall of the liquid passage but a sub 
stantial portion start also at the outer surface of the 
drill steel. . 

In order to reduce the mentioned tendency of the 
fatigue strength to deteriorate it has been proposed to 
coat the ?ushing channel with a corrosion resistant metal 
or with bitumen, paint, varnish or the like. The earlier 
methods, which have usually been relatively complicated 
and expensive, have not solved the problem because the 
improvement in fatigue strength has been found to be nil 
or negligible. 

By means of the present invention, the above-men 
tioned di?iculties are avoided and a rock drill steel with 
a high fatigue strength in wet condition is obtained. 
Thus drill steels coated according to the invention and 
working with water as ?ushing medium have been found 
to have an increase of the life of 100% or more as com 
pared to uncoated drill steels. 
The purpose of the invention is to increase the fatigue 

strength of drill steel in wet condition to substantially 
the same level as its fatigue strength in dry condition. 
According to the invention at least the ?ushing chan 

nel of the drill steel is coated ?rst with a coating layer 
having absorbing qualities and ?rmly attached to the 
steel and then with a second coating layer having cor 
rosion preventing properties. Preferably both the ?ush 
ing channel and the other surface of the drill steel are 
coated in this manner. 

Before the steel is provided with the above-mentioned - 
protecting coatings it is cleaned, if necessary, for instance 
by sand blasting and/or pickling to free its surface from 
scale, rust, grease and the like. It is essential that the 
?rst coating layer shall be ?rmly attached to the steel, 
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for example by chemical bonding,and ‘that it has such 
absorbing 'qualities,'for example such a porosity thattthe 
second ‘coating layer .ispartly absorbed by'the first coat 
ing layer. It has been found that the second coating 
layer when applied to such an absorbent and ?rmly 
attached ?rst coating layer has no tendency to loosenor 
to ‘be broken or cracked ‘by the strong vibrationslto‘which 
drill ‘steels are ‘exposed. ‘ ' ‘ 

An especially suitable protection of the steel is obtained 
by phosphate pre-treatment of the steel surface which 

“ ‘ gives a-compact grained, porous, chemically attached and 
' strongly adherent ?rst coating ‘layer. 

Other known coatings of similar type formed by chemi 
. cal ‘reaction have been found to give similar results, i. e‘. 15 

20 

strong adherence and sufficient porosity or texture for 
adsorbing and anchoring the ‘second coating ‘layer. 
Porous metallic coatings also‘have been ‘found to be 
suitable asthe ?rst coating'layer. ‘ ‘ ‘ 

The corrosion preventing water-impervious second coat~ 
ing ‘layer may, consist of an oil or‘fat. A product hav 

‘ ing a high viscosity and a low water dissolvability should 
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be used. It should ‘form-a sufliciently strong'?lm that 
iti‘will ‘not be washed away by " the ?ushing liquid. It 
has been found that'it is especially advantageous to use 
a wax fory‘the second coating layer. Also coatings of. 
rubber, 'both‘inatural ‘and tsynthetiqrubber-like materials, 
synthetic plastics, certain silicones‘, varnishes and paints 
have been found to provide useful corrosion preventing 
surfacelcoatings. ‘ ‘ ' 

It is advantageous in‘som‘ 
‘ coating layer a‘ relatively thin or'low viscosity ‘oil of the 
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type which ‘is ‘attached to the ?rst ‘coating layer by 'elec-t 
trostatic attraction‘ and‘ serves to repell the ?ushing 
liquid, for instance polar oils ‘or ‘oil solutions. A further 
improvement is obtained, if.the ?rst coating layer is 

I treated with‘a corrosion‘ inhibiting ‘agentsuch as for ex 
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ample asolution of sodium‘ or‘jpotarsrsium chromate or 

chromic acid. ‘ ' ' r “In drilling ‘certain kinds‘ of rock the protecting coat 

ing on the outer surface of the drill Wears ‘away relatively 
quickly. To meet this situation it is advantageous to 

‘ provide the flushing channel of the rock 'drill steel with 
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a protecting coating as described‘above, but to provide 
the outer surface of the steel with a coating of a steel 
having a greater ‘resistance against corrosion and wear, 
for instance stainless steel or a chromized surface. 
The drill steel usually consists of a hot: rolled low 

alloy steel, for instance containing 0.1~l.5% C, 0.2 
1.4% Mn, 0.1-2.0% Cr, 0-3.5% Ni, 0.15—1.5% Si, and 
up to. 0.5% M0, the remainder ‘being iron. In its pas 
sage through the rolling mill furnace the work piece is 
exposed to the in?uence of the furnace atmosphere and 
its surface often becomes more or less decarburized. 
We have found that the fatigue strength of drill steel 
in wet condition is increased if the surface of the steel 
before the above-mentioned coating is applied is treated 
in such a manner, that increased hardness or compressive 
stresses are produced in the surface layers. Such com 
pressive stresses or increases in hardness may be pro 
duced mechanically. For example, drill steels having 
decarburized surface layers may be cold drawn whereby 
the surface layer will be subjected to compressive stresses 
due to the contraction of the body of the drill steel when 
the drawing stress is relaxed. The provision of such 
a compressive stress in the surface layer depends on the 
fact that the limit of elasticity of the interior of the steel, 
the carbon content of which may be 0.8-1%, is con 
siderably higher than the limit of elasticity of the de 
carburized surface layers. According to another me 
chanical method the surface‘layer is cold hammered, for 
instance by shot peening. 

Compressive stresses in the surface layer may also be 

e instances to‘use as second‘ 
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introduced or-thehardness may be increased by means 
of chemical or physical-metallurgical methods, such as 
nitriding, case-hardening or surface hardening, for ex 
ample ?ame hardening or hardening by inductive heat 
ing with a;substantially simultaneouscooling of the sur 
face. 1 ‘ ‘ 

The following areillustrative examples of the inven 
tion. 

1 Example 1 

Hollow drill steel consisting of a hot rolled rod of a 
low-alloy steel with or without treatment as described 
above to create compressive stresses or increased hard 
ness in the surface layer, is suitably cleaned by pickling 
or by sand blasting followed by pickling in 5-10% sul 
phuric acid. After washing and neutralization the steel 
is treated in a phosphate bath containing for instance 
phosphoric acid and zinc or manganese, i. e. the so-called 
Parker rust proo?ng process, whereby a thin, ?rmly at 
tached, compact coating is produced on the steel. This 
treatment usually takes from a few minutes up to half 
an hour. Instead of the phosphate coating, the steel 
may be provided with a thin porous metal layer, for in 
stance by spraying or contacting it with metal vapor. 
Before the second coating is applied the drill steel may 
be treated with a corrosion inhibiting solution, as for 
instance sodium or potassium chromate or chromic acid.‘ 
After a dip in, for instance, 2% sodium chromate solu- - 
tion and drying, the second coating referred to above 
is put on, which preferably consists of a suitable wax 
or wax-like substance, such as para??ne wax, with water 
repellent qualities and with a tenacity ‘and ductility 
chosen in order to obtain asatisfactory adhesion; ‘with: 
out any simultaneous tendency ‘to .crack._ , 

Also as noted above, other substances with similar 
qualities, such as certain plastics and oil- or fat-products, 
may be used as the second coating. 

Example 2 

A heat treated steel having a carbon content of 1%, 
chromium 1.2%, molybdenum 0.20%, the remainder 
being iron, was normalized at 1040° C. to a hardness’, 

The steel was then nitrided in of about i 400 Brinell. 
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gaseous ammonia for about 1/2 hour at 530° C. The 
surface was then cleaned by pickling in 10%sulfuric 
acid at 70° C. and then pho-sphated by treatment in an 
acid phosphate solution for about 15 minutes (Parker 
rustproo?ng process). It was then treated in a 2% 
potassium‘ bichromate solution and ?nally coated with 
wax having a melting point of about ‘65° C. ' ' 
The invention is usable also for other metal articles 

for which an increased fatigue strength in wet condition 
is desirable. ' 
The scope of the invention is de?ned in'the appended 

claim. 
I claim: 
The method of improving the resistance to fatigue 

ruptures during drilling conditions .of a percussion'drill 
steel having a longitudinal bore therethrough for ?ush 
ing water and consisting of a hot‘ rolled low alloyed steel 
consisting of 01-15% C, 0.2-1.4% Mn, 0.1-2.0% Cr, 
up to 3.5% Ni, 0.15—1.5% Si, up to 0.5% Mo and the 
remainder iron with usual impurities, including in com 
bin'ation‘the steps of treating the drill steel to develop 
compressive stresses in at least the outer surface layer 
thereof,_treating the resulting drill steel with a phosphate 
bath to form a'thin chemically attached phosphate coat 
ing having a porous crystalline structure on said outer 
surface and on the surface of said channel, treating 
said coating with a corrosion inhibiting solution and ap 
plying a wax-like coating to said phosphate coating. 
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