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Does Alignment Affect My Testing?
Probably - YES
It would be wrong to think that just because your
materials testing system is regularly calibrated for
force, strain and displacement that you are assured
correct and reliable materials testing data. Load frame
alignment can change for a number of reasons,
including:
h Changing grips
h

Fitting new or replacement fixtures

h

Repositioning the fixed cross head

h

Wear or damage to fixtures or load
frame components

As a consequence, the importance of accurate
alignment is being recognized more and more by:
h

Accreditation bodies

h

Major aerospace corporations

There is a growing requirement in the aerospace
industry to demonstrate that your systems meet the
alignment requirements specified in many ASTM
standards that reference tolerances for either
bending stresses or alignment.

What is Alignment?
h

Concentricity

h

Angularity (parallelism)

Why is Good Alignment Necessary?
The easiest way to put unwanted stresses into a test
piece is to bend it. The easiest way to bend it is to
misalign it initially and/or load it non-uniformly by:
h

Application of an angular offset - C type bending

h

Application of a concentricity offset - S type bending

Many standards specify quality of testing in terms
of % bending, e.g.< 5% of nominal strain or of
strain amplitude (see next page).

Test

Standard

Maximum
Allowed Bending

Measurement
Location

High temperature tensile tests on metallic materials verification test piece

ASTM E 21-92

10%

At either end of the parallel section in two
orientations of a verification test piece

Creep, creep rupture and stress rupture

ASTM E 139

10%

At either end of the parallel section in two
orientations of a verification test piece

Time-for-rupture notch tension

ASTM E 292

10%

Center of the parallel section of a
verification test piece

Sharp notch tension testing

ASTM E 602

10%

Center of parallel section and in different
orientations of a verification test piece

Creep and rupture testing of metals

BS 3500

10%

Unspecified

Tensile testing of high performance ceramics at room and elevated temperature

JIS R 1606

10%

Center of parallel section of circular cross
section test piece

Creep and creep rupture under rapid heating

ASTM E 150

7.5%

Stress relaxation tests in tension

ASTM E 328

7.5%

Stress relaxation tests in compression

ASTM E 328

5%

Constant amplitude axial fatigue tests

ASTM E 466

5%

At either end of the parallel section of a
verification test piece or of the actual
test piece

Constant amplitude LCF

ASTM E 606

5%

At either end of the parallel section of a
verification test piece

Tensile tests on monolithic ceramics

ASTM C 1273-94

5%

At either end of the parallel section and in
four orientations of a verification test piece,
either a dummy or an actual test piece

Tensile tests on continuous fiber reinforced ceramic matrix composites

ASTM C1274-94

5%

At either end of the parallel section and in
four orientations of a verification test piece,
either a dummy or an actual test piece

Axial strain controlled low cycle fatigue

ISO/TC164/
SC5/WG2/N1

5%

In one of the three instrumented planes of a
verification test piece

Fatigue crack growth

ISO/TC164/
SC5/WG6/N3

5%

In one of the three instrumented planes of a
verification test piece

Constant amplitude LCF at high temperatures

HTMTC
code of practice

5%

At either end of the parallel section and
in different orientations of a verification test
test piece

Elastic, tangent and chord modulus

ASTM E 111

3%

Unspecified

Constant amplitude strain controlled fatigue

BS 7270

High temperature tensile tests on metallic materials

EN 10002-5

Low cycle fatigue

NFA 03403

Tension and compression testing of ceramic matrix composites

ENV 658

2%
________________

10%
________________

Courtesy HTMTC Code of Practice 1995

___________________________________
___________________________________
___________________________________

Unspecified
Verification recommended according
to ASTM E 1012
Unspecified
Verification recommended according
to ASTM E 1012

Instron certificates are designed
to help you meet your quality
program requirements. All of them
include a unique certificate
number and date of issue.
®

The report of the work is
checked and verified by an
approved signatory.

Procedure is applicable to any
system and complete
description of the machine
eliminates all doubts about
what has been verified.

A detailed scope of the method of
verification is defined.

The certificate number is printed
on every page for quick reference.

The procedure provides multiple
runs to give sufficient information
to determine repeatability and
spread of results.

A detailed list of all the
proving equipment used is
always clearly stated.

How do you Determine What Your
Alignment is?
Specimen bending is the key parameter in determining
alignment. You can:
h

Use a strain gauged alignment cell for verification
of machine and load string alignment, or

h

Use a strain gauged typical test piece

Then you need to carry out a series of tests followed by
some detailed calculations. ASTM has produced ASTM
E 1012, which outlines the requirements and
calculations. This standard is frequently quoted as an
acceptable method for checking and quantifying
materials testing machine alignment.

It Sounds Complicated - Is this a Service that
Instron can Offer?

The characteristic equations to
calculate percent bending vary
depending on specimen
geometry and number of strain
gauges used.

®

Yes! You will be pleased to know that Instron Extra
offers an alignment measuring service. We provide
verification following the guidelines and calculations
detailed in ASTM E 1012 and we issue a certificate.
These certificates have been used as objective
evidence by many of our customers to external
assessment organizations, such as NADCAP, that their
machines have been recently checked for alignment.
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