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Only a handful of engineers foresaw the need and application in

A special department was formed to carry out extensive

modern engineering for a development of the old world “black-

research into development of the technique, and to provide for

smith’s dumbell”. To these men there was never an alternative,

the exchange of ideas and know-how, becoming increasingly

the development being forced by circumstances - the repair

essential due to the tremendous variety of equipment, some

of large expensive equipment in the remote oil fields in Texas

with-standing high compression and shear strains, high and low

in the 1930’s, where the open flame of welding presented

pressure vessels, thermal conditions etc. The very essence of

serious problems. The Metalock method being completely cold,

its service is the emergency value of the Metalock repair, a 24

eliminated any danger in this connection. After the second world

hour service was quickly seen to be normal expectation. Men

war the process was introduced to Europe. The devastation to

were needed on the spot quickly, anywhere, everywhere and not

machinery and the lack of replacements, coupled with an urgent

only locally - Metalock International was born, today with over

need to get back commercial production, provided a willing

70 Members in countries throughout the industrial world and still

market for a ‘new’ repair process. Development and expansion

growing. Remember, there is only one Metalock - the original

was quick to take place, success piled on success, problem

- and with its wealth of experience and know-how, the cost to

repairs increased with the wide and ready acceptance of the

you is low, because it is a safe bet our Members have repaired

Metalock process - as yet it had not been tried to any great

one before and its most probable that the repaired item is still in

extent in the restoration of steel castings and its potentialities in

operation years and years afterwards.

the thermal field were largely unknown.

Over
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throughout the

industrial
world...
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Breakages occur generally because of
overloading, misuse of equipment, or
flaws in the castings. Fractures are inclined
to follow certain patterns depending on
the type of equipment involved and the
environment in which they are used. This
repetition provides Metalock engineers
with a wealth of information, on the one
hand to be absolutely confident in the
repair and also to complete the work
within the minimum of time. This long
experience also provides the engineer
with many techniques, and special fixtures
and tools to facilitate the repair have been
developed over the years.

(1) The fracture, after a survey and report
has been presented to the customer,
is positioned, realigned, and firmly held
together by special fixtures and clamps.
(2) By the use of special Jigs, groups of
holes are drilled across the line of fracture
to the tool depth of the casting. (3) The
Metalock Key is a multi-dumbell shaped
section of highly ductile alloy, the size and
length being selected to suit the type of
fracture. (4) The holes are then joined by
the use of pneumatic chisels to conform to
the shape of the Metalock Keys.
(5) Individual layers of Keys are inserted in
the apertures and peened into a metal-tometal condition, which becomes almost
integral with the parent metal. (6) Holes are
then drilled along the line of the fracture,
then tapped (7), and filled with studs (8),
each stud biting into it’s predecessor,
resulting in a pressure-tight join and
restoring a rigidity to the casting.
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(9) A Metalock stud is an important aspect of the Metalock process, bearing in mind
that pressure repairs are often required. (10) The studs are then run down till the
heads shear, the remaining rough metal being removed by pneumatic chisels. Finally
the whole repair receives treatment from hand grinders (11) prior to it’s final coat of
paint (12).
Some of the advantages of Metalock process: • Dampens and absorbs
compression stresses • Provides a good ‘expansion joint’ for such castings as
cylinder liners, diesel heads or any vessels subject to thermal stresses • Distributes
the tension load away from fatigue points • Maintains relieved conditions of inherent
internal stresses where rupture occurred • Maintains alignment and original surfaces,
since lack of heat produces no distortion • The vast majority of repairs can be done
in situ, with consequent savings in time with little or no dismantling.
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The Metalock Process
Metalock is a method for the repair of machinery, in iron, steel
and aluminium, which has been fractured or cracked.
The repair consists of peening into prepared apertures, layers
of Metalock Keys, The Keys, formed into a multi-dumbell
shape from special alloys, and being highly ductile, can be
peened into a metal-to-metal condition and become almost
integral with the parent metal of the component under repair.
Metalock Keys are manufactured in a variety of sizes their
selection depending on the nature and depth of fracture, size
of component and stresses involved. The high tensile strength
of the Metalock Keys ensures a good return of the original
lost strength. The apertures are prepared at set centres and
at right angles to, and across, the line of fracture to the exact
female form of the Metalock Keys. The accuracy of this work
relies mainly on the experience and craftsmanship of the
Metalock engineer, although he does make use of certain jigs
and fixtures. The next stage of the repair is to drill holes along
the whole line of the fracture, which are then tapped and filled
with studs. This part of the work is known as Metalace and is
carried out progressively, one stud biting into its predecessor.
Insertion of these studs is most important, firstly because of
the rigidity which they restore to the casting, not only through
their shear value along the line of the fracture, but also
because of the shear value of the threads through the depth
of the parent metal. The careful interlacing of the studs is
equally important, especially in the case of vessels subjected
to high steam or hydraulic pressures. In areas of great stress
concentration additional stiffeners are often used - these
are called Masterlocks, generally rectangular but sometimes
taking the form of special shapes, depending on the stress
requirements of the repair. They are manufactured from a
block of high tensile steel. The Masterlock is inserted into
a prepared aperture, its surface made flush with that of the
parent metal. Holes are then drilled on the joint line between
the parent metal and Masterlock the resultant full holes are
then filled with layers of short dowels and peened into position.
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Some of the advantages of the Metalock process are that it
dampens and absorbs compression stresses; provides a good
‘expansion joint’ for such castings as cylinder liners, diesel
heads, or any vessel subject to thermal stresses; distributes
the tensional load away from fatigue points and maintains
relieved conditions of inherent internal stresses where rupture
occurred, Hydraulic pressures are coped with by the repair. It
also maintains alignment and original surfaces, since lack of
heat produces no distortion, and the vast majority of repairs
can be done in situ,with consequent saving in time with little
or no dismantling. A major part of the success of a Metalock
repair must be attributed to the skill of the Metalock engineer.
Every Metalock engineer undergoes a lengthy and intense
training programme - this cautious approach is necessary
since one can appreciate the different techniques required
to tackle say, the repair of a machine tool or a rock crushing
machine. The design of each repair is an engineering study
and is planned in detail, but obviously certain types of repair
are repetitive and can be left to the resources and knowledge
of the experienced local engineers. Communication is a
by-word in the Metalock Organisation, the local engineer is
never alone - should an unusual problem occur, technical
advice is readily available day or night, essential when working
out tight schedules to keep down-time to a minimum - it’s
these resources that do help to keep costs down, Research
is always ongoing, looking for improvements to the type
of repairs required and the materials being used. Theories
are given the practical test and the results exploited to best
advantage. Like all research, it is a slow and often unrewarding
task. It is however, very necessary so as to keep pace with
new equipment and materials. The research programme is
continuous and is administered on an international basis,
thus having the advantage of being able to draw upon a huge
source of information.
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Repairs can be carried out On-site or Workshop
Metalock Bolivia repairs a badly damaged Ingersoll Rand Compressor casing using the Metalock cold repair process, including a
number of special corner inserts.

Metalock Bolivia Repairs
to Compressor Slides - AMA
4 _ the badly worn slides
were repaired by re-metalling
both surfaces with a new
Babbit material bringing
the surface free of wear/
damage. The slides were then
machined back to standard
and to complete the work,
dovetailed channels were
machined into the slides to
increase the grip surfaces.
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Minimum Dismantling – Minimum Down-Time
Metalock Brazil carry out a repair to an Alcoa Aluminium Compressor Cylinder 1. The Client attempts to carry out a weld repair.
2. Opening window to gain access to malfunction. 3. Cut out the damaged area. 4. Manufacture, fit and adjust new insert. 5. Secure the
new insert in place by the Metalock cold process. 6. Centralizing of the machine.7. Machining to remove excess material. 8. Hydrostatic
test with 12 kgf cm2 to prove repair. 9. & 10. Access window refitted and secured into place using the Metalock cold repair process.
11. & 12. Completed repair.
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Metalock Australia keeps Ferry business
afloat by undertaking repair a to a Marine
aluminium gearbox which was badly
corroded, and unable to hold oil. Unit
was not replaceable, and welding was
ruled out because of distortion. Scope
of work included dismantling, machining
away corroded area, manufacture of
new section in special marine alloy and
metalocking it into place. Both the drain
plug and filter assembly pockets were
replaced / machined. Transmission
was reassembled and put back in
to ferry service some 6 months ago.
Works completed to full satisfaction
of customer in 5 days. A 2-year
warranty on repair was happily given.
Metalock cold cast repair process
is suitable for a range of different
materials – not just for cast iron.
This small job is just an indication of
applications commonly undertaken.
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24 hours a day / 7 days a week / 365 days a year
Metalock Croatia were
asked to repair of broken
tooth on a Wind Turbine
Gearbox Flywheel. The repair
was carried out inside of
Wind Turbine at a height of
90m. The repair consisted
of removing a damaged
tooth on the flywheel and
manufacturing a new tooth to
fit the prepared aperture and
secured into position by the
Metalock cold repair process.
To supply a new Flywheel
would take between 30-40
days and would cost at least
30 times more than the repair
because of the use of a crane
and helicopter. The repair was
finished in 3 days.
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The Damage

The Repair

LINE OF REPAIR
ADDITIONAL
STRENGTHENERS

An all too frequent cause of this type of failure to the ‘C’
presses, is the overloading and general misuse by operators
over prolonged periods. Often the press is part of the
production line and its absence creates havoc to the production flow,
thus making its immediate replacement imperative. However, many of
these presses are very old and replacement parts are not available. The
cost of these, and down-time, also becomes an important factor.

#01

The repair was commenced a mere 5 hours after the damage
occurred. Little dismantling was necessary to facilitate the repair,
although certain hydraulic components needed to be replaced
due to damage caused by the fracture. The total length of the fractures
amounted to 776 inches (19.7 metres). The engineer’s survey also called
for the Masterlock inserts to be placed in the areas of the concentrated
stress. The careful realigning obviated any need to re-machine, even on the
slideways. Furthermore, the Metalock engineer made a promise that the
press would be as strong after the repair as it was prior to the damage.

#03

LINE OF FRACTURE
AREAS OF
MAX. STRESS

Within 2-4 hours of a telephone call to the local Metalock
International member, a Metalock engineer had commenced
his survey of the damage. The fractures followed a very familiar
pattern and his estimate of time, cost and method of approach was
quickly completed. With existing special fixtures and clamps being
available, it was possible to commence immediately repositioning
the broken pieces and realigning. Three Metalock engineers were
assigned to the repair, which was to be completed within 5 days.
A copy of the survey, which also contained details of the estimated
cause of damage, was presented to the Production Engineer.

#02

The repair was completed in 150 man hours over a period of
four working days, its final coat of paints removing all trace that
a fracture ever existed. Not only was the repair covered by a
warranty, but by the introduction of the special Masterlocks the press
is now in a much better condition to withstand the operator misuse it
may be subjected to. Management has also been made aware of the
original cause of the damage. The most important factors to record
are- a replacement frame could not have been obtained in under six
months (it would also have necessitated complete dismantling).To this
cost would have to be added down-time and loss of production.

#04
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The Majority of Metalock
Repairs are accompanied
by the members Warranty
Suitable Metals

Test Diagram

Primarily the repairs carried out by Metalock have Been in Iron
Castings, but due to the increasing demand many steel castings
are now being repaired with the same high degree of success.
Virtually any metal over ¼ inch thick can be repaired by the
Metalock Method, including aluminium and bronze.

Test diagram for a pressure vessel in
accordance with the diagram below.

Mechanical Testing
In the early days there were many types of mechanical tests
carried out to prove the strength of Metalock Keys being used in
the repairs of the day and Members of the Metalock International
Association were and are still proud of their record of successful
repairs. Members will always advise their customers if there is the
slightest doubt of a repair being successful, although many repairs
have been carried out without a warranty to help the customer
during their wait for a new casting. Many of these repairs carried
on working long after the new casting had been delivered.

PAGE

12

Extension 0.0001mm for 20mm measured length along joint.

Extension 0.0001 mm for 20 mm measured length along joint.
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The basic principle of the
METALOCK-process
The appropriate pre-standardised METALOCK Keys, Bolts and
METALACE screws, which consist of Special metal are inserted
into the prepared apertures, whereupon their strength is raised by
cold working. This causes the Metalock Keys to be in complete
contact with the base material.
The adjacent illustration relates to a model in which the pressure
distribution has been made visible by polarised light.

Repair Warranties
The vast majority of Metalock repairs are accompanied by the
Members Warranty, backed by the Company’s reputation which
they have arduously earned and jealously preserve. Metalock’s
attitude is that they would rather say ‘NO’ to a job than produce
a doubtful repair. Metalock will perform a ‘temporary’ repair
to prevent a customer’s production line closing down whilst a
replacement part is awaited – it’s these borderline cases that do
not generally carry a warranty.

Pressure Testing
Following repairs to pressure vessels, it is always good practice
to test the repair at the customer’s request and their supply of
the required pressures. Once the blanks have been secured a
pressure test can be carried out and if possible carried out with
the customer present to verify the test.
Unfortunately, it is not always possible to carry out onsite testing
and this will always be highlighted to the customer, so they can
reach an acceptable decision.

REMEMBER - ONLY USE MEMBERS OF THE
METALOCK INTERNATIONAL ASSOCIATION, ASK
FOR A COPY OF THEIR SIGNED M.I.A CHARTER

PAGE

13

The Services our
Members offer
A Worldwide Repair Organisation – Serving
both Marine and Industrial Sectors

The following photographs of components being machined by
the use of portable specialist equipment were supplied by our
Member for Britain - Nicol & Andrew Ltd.

All Member companies are widely experienced in the cold
mechanical repair to damaged castings using the Metalock
process. They may also provide additional marine or industrial
repairs and maintenance facilities.
Some members have been appointed agents and service
engineers by the original manufacturers.
The members services will cover electrical, electronic, diesel
engines, including turbo charges and air conditioning plant etc.
The facilities can vary from member to member and are
continuously being expanded. The following list illustrates the
extent of services currently available from our members.

•

Metalock Repairs

•

In Situ Machining

•

Leak Sealing (Pipes, Valves, Flanges etc)

•

Dry-Dock Facilities

•

Welding

•

Electrical Repairs

•

Machine Shop Facilities

•

Bearings Re-Metalled

•

Reconditioning of Diesel Engine Components

•

Brush Plating

•

Turbo Charger Repairs / Replacements

COUNCIL OF MANAGEMENT
President:

Mr Andre Mortimer (Venezuela)

Vice President:

Mr Andre de Bruin (Holland)

Councillors:

Mr Boris Cvitkovic (Croatia)
Mr Peter Guldmann (Denmark)

Co. Secretary:

Mr David Fowler (Great Britain)

Co. Director:

Mr Dietmar von der Fecht (Germany)

The Metalock
International
Association Ltd
Lion Court, Stauton Harold Hall, Ashby de la Zouch,
Leicestershire, UK. - LE65 1RT
Tel: +44 (0)1332 695 081
Email: enquiries@metalockinternational.org

