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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:

m  Changing grips

m Fitting new or replacement fixtures
m  Repositioning the fixed cross head

m  Wear or damage to fixtures or load
frame components

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

m Accreditation bodies
m  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.

Alignment Calibration

What is Alignment?
m Concentricity

m  Angularity (parallelism)

‘G’ type

\

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:

m Application of an angular offset - C type bending
m 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).
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ASTM Standards with Alignment Requirments

ASTM E 21-92 At either end of the parallel section in two
orientations of a verification test piece

ASTM E 139 At either end of the parallel section in two
orientations of a verification test piece

ASTM E 292 Center of the parallel section of a

ASTM E 602 Center of parallel se
orientations of a v

BS 3500

JIS R 1606 Center of parallel section of circular cross
section test piece

ASTM E 150

ASTM E 328

ASTM E 466 At either end of the parallel section of a
verification test piece or of the actual
test piece

ASTM E 606 At either end of the parallel section of a
verification test piece

ASTM C 1273-94 At either end of the parallel section and in
four orientations of a verification test piece,
either a dummy or an actual test piece

ASTM C1274-94 At either end of the parallel section and in
four orientations of a verification test piece,
either a dummy or an actual test piece

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

In one of the three instrumented planes of a
SC5/WG6/N3 verification test piece

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

ASTME 111 Unspecified
BS 7270 Unspecified

EN 10002-5 Verification rec ed accordi
to ASTM E 10:

ENV 658 Verification recommended according
to ASTM E 1012

Courtesy HTMTC Code of Practice 1995

ISO, 4/
SC5/WG2/




Alignment Verification Certificate

CERTIFICATE OF CALIBRATION

Issued by: INSTRON CALIERATION LABORATORY /

Instrone certificates are designed
to help you meet your quality
program requirements. All of them
include a unique certificate

Date of Issue: 1-Feb-2006 Certificate No: E123456 number and date of issue.
Instron Limited Egﬁ Tofd [
Coronation Road The report of the work is
» HIGH WYCOMBE Approved Signatory L
INSTRON Bucks. HP123SY D.J.Willmott checked and verified by an
Tel: +44 (0) 1494 456615 ;
i Mo e <| approved signatory.
E Mail: extra-uk@instron.com
High Technology Alloys Plc
123 Satellite Avenue
Rocket City
Rosshire RU14ME
United Kingdom
Contact: Buzz Lightyear Date of Verification : 31-Jan-2006

Manufacturer: Instron Grip Type;
Model: 6025 Description:
Serial No: 6025 H1234 Grip capacity:
Type: Electro-mechanical

Capacity: 100kN

‘Year of Manufacture: 1882

2716-321 ﬁ
Wedge Action Grips
1

00kN

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

Instrument ID:  AP-USB-350-01[A] Specimen Ildentification:
Description: 16 Bit Multi-channel Strain gauge conditioner Unit Description:
Specimen parameters:

Flat Thin 8000-174 SM 0001
Thin Rectangular - 8 Gauge
see Fig 2 (Page 4)

The above machine and gripping system was fitted wih a thin flat spedrnon
configured with 2 sets of 4 strain gauge the of
ASTM E1012-05. A photograph showing the machi andgnpphgcmﬁmmuonls
shown in Fig 3

The strain gauged alignment specimen was placed into the machine's grip system
and loaded to a force agreed with the customer that was within the elastic range of
the specimen. Readings from the set of eight strain gauges were then recorded.
The was then unloaded. The ‘was then reloaded a further 5
Iimuinprmidn&uls of strain gauge mdl!g data.

The specimen was then rotated through 180 degrees and subjected to a repeat
loading and recording cycle to produce a further 6 sets of data.

The data was then d using the i ided by ASTM E1012 to
provide Bending Strain and Percent Bending resu!ts as shown in the results
section later in this certificate.

The d data provides inf ion on bending strains Iting from the
alignment of the machine and grip string. The repeating of the tests & times
provides information on the variability of such bending strains from one test to
another,

_— . < ion of machine and
smhgauaedspeclman

L2 8
KN
(6 ]
(s ]

A detailed scope of the method of
verification is defined.




Alignment Verification Certificate

CERTIFICATE OF CALIBRATION

|

Issued by: INSTRON CALIBRATION LABORATORY

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

Certificate No: E123456
Page 3of4
Temperature during the calibration: Start: 204 °C Specimen width, W: 15 mm
Finish 214°C Gauge inset, d: 25mm
Strain data in units of microstrain
Top mounted ied Force: 8 kN

Run Neo.

ASTM E1012 calculabons

[ G3 ]

Foial Tocal Bending Sirain for Gauges 1~ 4
RUANO. | cirain (a 51 ) b3 =
135223 5209 638 5200 638 39
1337 31 1245 370 1245 370 16,15 il
1347 B4 F -2.29 -9.26 20 11.55 85
135082 ¥ 377 S 372 1048 kil
1344 34 20 3 -2.20 1154 3
1348 26 il 48 671 -0.48 718 53
Mean Percent Bending (FB) 144 %
Standard Deviation of PB 146 %
Base Gauges Applied Force: 8 kN
1013 caiculabons. |
Applied | o et Front of the machine G 1 facing Back of the machine
Fores i G5 G G7 GE G [ &7 5]
1456 7 1457 83 124910 1247 62| 1357 &7 1462 59| 1326 04 1246 87
1436 40 140817 123914 1277 .08 1433 144 1250.75) 1272.32
™ 18411 143212 1251.04) 1283 03] 1441 37 1388 03] 1225 90| 1294 03
1453 1417 40 13376 12811 1472 1418 1236 1285
1438.97] 1418 31 124710 1291.28] 1452 45 1420 18] 1242.15] 1301 21

RunNo,

Data corracted for Algnmaont coll vanabion
G4 comecled
40]  135235] 1314 46)

RunNo. Axial Local Bending Strain for Gauges 1~ 4 Max Banding
Strain (a bl b2 b3 bd Stran (B
1352 88 2921 19.00 20 -10.00 4821
1340 20 513 71 813 171 7.85
1352 08 -1386 -378 389 TE 1785
1363 52 968 B 88 | 35 122
134731 =545 =170 A5 I 114
1348 92 558 124 58 -1.24 582
- - MeanPolwnt:undlngfﬁE}
Standard Deviation of PE-
Calibrator: Colin Easden

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




Alignment Verification Ceriificate

CERTIFICATE OF CALIBRATION
Issued by: INSTRON CALIBRATION LABORATORY

Centificate No E123456
Page 40f4

Specimen & Machine details

Figure 2 details the strain gauged specimen used during these measurements

Specimen |dentification Flat Thin 8000-174 S/MN 0001 d F: “
Specimen Description Thin Rectangular - 8 Gauge A
Material: Stesl
Alignment load. B kN
Dimensions: Tatal length (It): 213 mm 'y JJ &
Width (W): 15 mm = |
Length {1): 60 mm |
Distance (d); 25 mm | |
Gauges No. off: 8 |ﬂ | It
Gauge Factor: 2050
Type: 350 ohm
Separation {lg): 45 mm
Altachment Hot cure

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

Photograph showing the machine and load string (Fig. 3)

V20080227



How do you Determine What Your

A“gnment Is? CERTIFICATE OF CALIBRATION

Specimen bending is the key parameter in determining m-_m..
alignment. You can: Aruis = e -

m Use a strain gauged alignment cell for verification — s, esmans,

of machine and load string alignment, or 4 o gige 015 04 b topctthe

specimen v G5 10 GS for tfve bedfom of the.
specimen.

m Use a strain gauged typical test piece Svssimtanesve o a[a—(es+ey)/ 2w/ o 2d)] e witncmainen
R gy =a—[a (e +e3/ 2w/ tw—240] m:;m:’rm“m”

Then you need to carry out a series of tests followed by —— :::: ::;;:i

some detailed calculations. ASTM has produced ASTM

E 1012, which outlines the requirements and o 2 — -y —

calculations. This standard is frequently quoted as an g; = ;?_ -

acceptable method for checking and quantifying

materials testing machine alignment. Ty 5l b2+ by ~b)2

It Sounds Complicated - Is this a Service that AN

el -0 (8> | The characteristic equations to
calculate percent bending vary
Yes! You will be pleased to know that Instron Extra™ depending on specimen
. . . . geometry and number of strain
offers an alignment measuring service. We provide gauges used.
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.

Instron® can Offer?
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