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New Hampshire Materials Laboratory has one goal—io help you solve your technical problems at a reason-
able cost. Tests help, but are not always enough. Our team of dedicated and experienced professionals has
both the skills and the backup facilities to serve in the following:

* Failure Analysis

* Material Certification & Compliance
* New Product Testing

* Mechanical Properties

* Tensile and Compression Testing

Hardness Testing

Background

In metal working, hardness generally implies resist-
ance to penetration. It may, however, include resist-
ance to scratching, abrasion or cutting.

Indentation hardness is probably the most widely
used mechanical testing procedure. It is a nonde-
structive test, relatively inexpensive, and can be done
by semi-skilled operators.

Why test for hardness?

These tests often supplement or can be substituted
for tensile tests, since there is a fairly good relation-
ship between the tensile strength and the hardness
of many metals.

Hardness tests are used for specification purposes,
to check heat treating procedure, to check the effec-
tiveness of surface-hardening methods and as a
substitute for tensile tests on parts that are too small
for full scale tests.

Which test to use?

There are a number of hardness testing methods;
however, the most commonly used are the Brinell,
Rockwell and Vickers (Diamond Pyramid) methods.
The Vickers is a laboratory test. The Brinell and
Rockwell tests are more adaptable to production.
The selection of the particular method, generally
depends on the application.

* Heat Treat Problems and Verification
* Reverse Engineering

* Weld & Life Testing

* SEM & EDS

Time and time again we find specifications calling out a
hardness specification that is not valid. The result is
that they cannot reject a lot of material or parts whose
hardness does not meet their neads.

Valid specifications—
Some common mistakes...

This edition of Nuts and Bolts is a plea to all of our
clients to please make sure that your hardness speci-
fications are valid. These are the most common mis-
takes:

Specs that call for a hardness test on tube, parts or
shapes that can't support the required test load.

The Rockwell tests measure depth of penetration. If
the sample collapses at all then the test is invalid.
Assuming the ID and OD are clean, a press-fit mandrel
can save the day however verification tests should first
be run comparing a coupon and the tube.

The Brinell test measures indentation diameter. A litlle
flattening can be tolerated but you need to run verifica-
tion tests comparing a coupon and the tube, The loads
are big so distortion is a real risk.

The Rockwell scales using the diamond indentor
can't go below 20. The diamond indentor scales are
Rockwell A, C and the T superficial scales. If a result
below 20 is obtained scrap the results and go to the
next softer scale.

Mo scales are supposed to be used beyond 100 how-
ever Rockwell B 101 and B 102 is sometimes seen.







