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(54) IMPROVEMENTS IN OR RELATING 
TO BOLTS OR STUDS 

(71) I, WILLIAM HENRY SEWARD, 
a British citizen of Thanet House, New 
Brighton Road, Emsworth, Hampshire, do 
hereby declare the invention, for which I 
pray that a patent may be granted to me, 
and the method by which it is to be per-
formed, to be particularly described in and 
by the following statement:— 

This invention relates to bolting and 
particularly to anti-seize bolts or studs for 
use, for example, in conditions where ex-
tremes of temperature or pressure are 
encountered or in corrosive conditions. 

Such conditions are, for example, found 
in petrochemical or nuclear power plant, 
and particularly in petrochemical plant 
subject to cyclic fluctuations of very high 
pressure and temperature, the so-called 
"cycling" effect. Corrosive conditions occur, 
for example, in the hot sea-water outlets of 
power stations and in the acid treatment of 
petrochemicals. 

In relatively mild conditions it is possible 
to tighten the bolting on a leaking joint in a 
petrochemical or other plant, but it is now 
common to use internal temperatures and 
pressures near the tempering point of the 
bolt or stud material so that cyclic fluc-
tuations exceed this temperature and 
molecular seizure can take place between 
the bolt or stud and its associated nut. This 
effect can be aggravated in corrosive con-
ditions, e.g., when sulphuric acid is present. 

A number of methods have been 
proposed for avoiding this molecular seizure 
with limited success. 

One approach to this problem is to coat 
the surface of the steel in such a way that the 
contacting surfaces of the bolt or stud and 
its associated nut are sufficiently dissimilar 
for molecular seizure to be avoided. For 
example, copper-based anti-seize pastes 
have been proposed for application to the 
thread of a bolt or stud, and it has also been 
proposed to coat the surface of alloy steel 
bolting with aluminium. These methods 
have not, however, proved satisfactory and 
a need still exists for an effective method of 

preventing molecular seizure. 
I have now discovered that a greatly 50 

improved resistance to seizing can be ob-
tained by hard plating the entire thread of 
an alloy steel bolt or stud with chromium. 
This effect is, it is believed, due to tl^e 
change in the alloy steel surface from steel 55 
to chromium and by using hard plating 
rather than the hitherto used surface coating, 
and by using a relatively low temperature 
process the tensile strength, ductility and 
temper of the steel may be maintained. The 60 
bolting can thus withstand the shock of 
extreme changes in temperature or pressure 
even in corrosive conditions, thereby 
allowing it to be tightened in service to 
prevent leakage of dangerous or noxious 65 
liquids or gases. 

The alloy steel bolts or studs used in the 
invention may be made of the alloy steels 
conventionally used for bolting (e.g. chrome 
alloy steel such as chromium/vanadium or 70 
chromium/vanadium/molybdenum steel). 
The steel may, for example, have a tensile 
strength of 40 tons psi or more, e.g. 50—55 
tons psi. 

The bolts or studs may be made by 75 
conventional techniques, for example, by 
tempering, hardening and threading a 
suitable steel. They are then hard chromium 
plated, and again this plating step may be 
performed by known methods as applied to 80 
other articles. A suitable method is, for 
example, described in Ministry of Defence 
Standard Specification TN1016 or British 
Standard Specification 1224 (1959), the 
former method being preferred. 85 

The depth of the plating required will, of 
course, depend on the design of the bolt or 
stud and its intended use, but it will 
generally be in the range 0.0001'' to 0.005'', 
preferably about 0.0005". The invention is 90 
applicable to all thread designs, but in some 
designs a relatively shallow plating is 
necessary to avoid embrittlement of the 
threads. 

After the bolt or stud has been plated, it is 95 
then in accordance with a preferred feature 
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of the invention subjected to a de-
embrittlement process. This is disirably 
carried out soon and preferably immediately 
after the conclusion of the plating step; for 

5 example this step should generally be 
carried out within 20 minutes after the 
plating step. 

The de-embrittlement process generally 
involves heating the bolts or studs at below 

10 their temper temperature, and may be 
performed by known methods. A suitable 
method of carrying out the de-
embrittlement step is, for example, heating 
for 2—5 hours, preferably about 3 hours, at 

15 100—400°C, preferably about 200°C. 
The bolt or stud may, as is conventional, 

be provided with a suitable nut. Generally 
any nut having the required tensile strength 
(which is preferably slightly lower than that 

20 of the bolt or stud, for example, about 35 
tons psi, although higher tensile strengths 
may be useful in some cases) will be 
suitable. In general the nut is preferably 
more ductile than the bolt or stud. The nuts 

25 will generally be made of Austenitic 
stainless steel which may be stabilised 
against corrosion with niobium or titanium 
(e.g. about 0.2% by weight) or may be 
alloyed with copper (e.g. about 2% by 

30 weight) to give protection in corrosive 
conditions. It is also possible to use Mar-
tensitic steel nuts, particularly when it is 
desirable for the nut to have a tensile 
strength comparable to that of the bolt or 

35 stud. A still further possiblity is to use a 
carbon steel nut plated with, for example, a 
nickel-molybdenum alloy. 

Viewed from another aspect, the in-
vention provides a method of imparting 

40 antiseize properties to an alloy steel bolt or 
stud comprising hard chromium plating the 
entire thread thereof and preferably sub-
jecting it thereafter to de-embrittlement. 

WHAT I CLAIM IS:— 
45 1. An alloy steel bolt or stud whose entire 

thread is hard plated with chromium. 
2. A bolt or stud as claimed in claim 1 in 

which the alloy steel is a chromium alloy 
steel. 

3. A bolt or stud as claimed in claim 1 or 
claim 2 in which the alloy steel has a tensile 
strength of 40 tons p.s.i. or more. 

4. A bolt or stud as claimed in any of the 
preceding claims in which the depth of the 
chromium plating is in the range 0.0001 
inches to 0.005 inches. 

5. A bolt or stud as claimed in any of the 
preceding claims in which the chromium 
plating has been de-embrittled. 

6. A bolt or stud as claimed in any of the 
preceding claims, in combination with a 
cooperating nut. 

I . A bolt or stud as claimed in claim 6 in 
which said nut has a tensile strength lower 
than that of the bolt or stud. 

8. A bolt or stud as claimed in claim 7 in 
which said nut is made of austenitic stainless 
steel, which may be stabilised against 
corrosion with niobium or titanium or be 
alloyed with copper. 

9. A bolt or stud as claimed in claim 7 in 
which said nut is made of martensitic steel. 

10. A bolt or stud as claimed in claim 6 in 
which said nut is made from carbon steel 
plated with a nickel molybdenum alloy. 

II . A bolt or stud as claimed in claim 1 
substantially as herein described. 

12. A method of imparting antiseize 
properties to an alloy steel bolt or stud 
comprising hard chromium plating the 
entire thread thereof. 

13. A method as claimed in claim 12 in 
which, after hard chromium plating, the bolt 
or stud is subjected to de-embrittlement. 

14. A method as claimed in claim 13 in 
which de-embrittlement is effected by 
heating the bolt or stud for 2—5 hours at 
100—400°C. 

15. A method of imparting antiseize 
properties to an alloy steel bolt or stud, 
substantially as herein described. 

FRANK B.DEHN& CO., 
Chartered Patent Agents, 
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London WC2B6UZ. 

P r i n t e d f o r H e r M a j e s t y ' s S t a t i o n e r y Of f ice b y t h e C o u r i e r Press, L e a m i n g t o n Spa, 1977. 
P u b l i s h e d b y t h e P a t e n t Of f ice, 25 S o u t h a m p t o n B u i l d i n g s , L o n d o n , W C 2 A 1 A Y , f r o m 

w h i c h copies m a y be o b t a i n e d . 


