Brazing hard metals

Photo 11: alloySaw tooth brazing with fracture lines in the hard metal.
Magnification 12,5:1. Photo Brazing Centre Hanau. Overloading of the hard
metal as a result of unfavourable forces or quality problems with the hard
metal. Contour in the corner between the saw-body and hard metal not
identical.

Photo 12: Saw tooth with fracture line between the brazing alloy and hard
metal. Magnification 100:1. Photo Brazing Centre Hanau. The hard metal /
saw-body geometry in the corner is not contour-accurate. The down pres-
sure during brazing was too high, causing the liquid brazing alloy to be
pressed out and the remaining brazing gap between the copper and hard
metal tending to zero. Brazing alloy film was not fed in the back-region up
to the fillet and the result was cracking.
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Photo 13: Saw tooth with fracture line between the hard metal. Magnifica-
tion 100:1. Photo Brazing Centre Hanau. Lack of stress dissipation in the
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hard metal / overloading during use as a result of too small a brazing gap in
the back-region and lack of an intermediate Cu layer there.

Visual inspection of returned defective tools

Wear and overloading of tools results in failure of
individual saw teeth. Such tools are often given a
general overhaul and new saw teeth are brazed to
the saw-body. Analysis of the brazed regions of the
broken teeth allows valuable information to be ob-
tained about the brazing process.

The sum of all the described parameters that have
effects — the materials used, the geometry, the braz-
ing alloy, the flux, the joining process and the life
history of use of the tool — determine the lifetime of
the tool and the nature of the damage to it. Due to
the complexity of the interrelationships, such an
analysis must be carried out very diligently.

Fracture lines in the hard metal

Fracture lines in the hard metal are indicative of
overloading of the hard metal (see Photo 13). Possi-
ble causes can be:

- The quality of the hard metals;

- Unfavourable forces due to the geometry of the
joint and the components being joined;

- Too high internal stresses in the hard metal due
to too small a brazing gap or lack of / incomplete
intermediate Cu layer.

Break between brazing alloy and components
being joined

A break between the hard metal and the brazing
alloy or between the saw-body and brazing alloy
indicates inadequate wetting of the brazing alloy
(see Photo 11). Possible causes can be:

- The components being joined were not at the
working temperature of the brazing alloy;

- Too little flux or incorrect flux used for brazing;

- Too long a brazing time.

Break in the intermediate copper layer

A break in the intermediate copper layer is the “theo-
retical fracture point“. Compared to the brazing alloy
and the components being joined, the intermediate
Cu layer has the lowest strength. This desired prop-
erty foremost allows stress dissipation after the braz-
ing process. For breaks that clearly occur before the
average end of life of a tool, possible causes are:
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- Overloading of the tools;

- Too small a brazing gap or wrong thickness of
the intermediate Cu layer;

- Dissolved intermediate Cu layer due to over-
heating during the brazing process;

- Too low a wetting area achieved.

Porous break-surfaces in the brazing alloy
Porous break-surfaces in the brazing alloy mean
reduced strength for the brazed joint (see Photo 9).
Possible causes can be:

- Overheating of the brazing alloy during the braz-
ing process;

- Overheating of the flux during the brazing proc-

€ess;

Inclusions of flux residues in the brazing gap;

Too little available brazing alloy in the brazing

gap.

| | Checklist: Tests

| Use suitable testing methods for attaining and main-
taining the reliability of a brazing process.

| Carry out simple failure analysis on tools that are re-
turned for repairs.

I From failure analyses from all tests, derive process
improvements.

Summary

The brazing alloys and fluxes offered by BrazeTec
for brazing hard metals allow high quality tools to be
efficiently brazed. The quality of a brazed joint is
dependent on many parameters associated with the
components being joined and the brazing process
that is used. Successful fault-free brazing requires ...

... the design of the components being joined and
selection of materials for the particular brazing
process;

... selection of a suitable brazing alloy and flux;

... use of a suitable brazing method for the tool;

.. good process management for the brazing
process;

.. process monitoring via sufficient process and
component tests;

.. continuous use of test results for laying down
and implementing process improvements.

The basic principles, key parameters and
tests/inspections described in this article are not
claimed to be exhaustive. For more complex issues
and solutions to problems contact the techni-
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cal/application advisors at the Brazing Centre of
BrazeTec.

Brazing is BrazeTec

Detailed information about the principles of brazing,
applications, products and links to associations and
companies can be found on our website at
www.BrazeTec.de.
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