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This Standard Reference Material (SRM) was desizned to aid in asessing the point-to-poit probing performance of a coordmate
measuring machine (CMM) in accordance with the current verdon of the American National Standard "Methods for Pexformance
Evahiation of Coordinate Measuring Machines" ANSI/ASHME B22.1.12M.1990 [1] (soon to be superseded by ANSI/ASME
B22.4.1 [2]). Additionally, the design of this SRM lends itsel'tc probe and probe subsystem performance testing which extends
beyond the cunert scope of the ANSI/ASME Standard. SRM 2084 consists of a predsion 10 num tangsten carbide sphere mounted
on & tangsten cathide stem, astairless steel stard (with piovisions for mowting the sphere in either a hosizoutal, vetical, ox 45 degree
inclination), mourting hardware, storage cxse, 2 copy of the curvert verdon of the ANSI/ASME Standard, and a copy of the NIST
Special Report 260-120 "4 Users' Guide to SRM 2084: CMM Probe Perfonmance Standard".

Expiration of Certification: Each sphere is mdividually calibrated for both sime and form (roundness), and carries aunique serial
murvher on the stem for the purpose of identification. The cextified valies ave given i Table 1. It is recommended that periodic
recalbration of the sphere be perfonned on a five year cycle. Inthe evert of darmage or suspected dariage, the sphere should be
removed from service wil recalbrated. The vabies obtaied fromthe recalbration ofthe sphere would then supersede those given
by this certificate.

Table 1. Certified Sphere Valies

Certified Max.
Characteristic Certified Expanded Uncertanty Cnut-of-Roundness
Vabe (k=2) (k=2)
Cut-of-Roundwuess £ 0.076 i 0.051 jn 50127 pm

Diameter nm 0.000130 mm

The uncertaibies of the certified values were caleulated in accordance with ISO and NIST procedures which establish the
measurement uncerainty as the root-sum-squate of the contributing sources noitiphed by a coverage factor ¥ =2 [3,4]. Ths analysis
recogrizes two componernts of uncertarty, those evaliated through statistical means (Type 4), and those evabiated by ather means
(Type B). The sources of measurement uncertainty for these calibrations are givenin Tables 2 and 3.

SEM 2084 was developed by S.D. Phillips, G.W. Caskey, and B.R. Borchardt of the NIST Precision Engmeering Division.

The support aspects twolved i the preparation, cerbification, and issuance of this SRM were coordinated through the Standard
Reference Materials Program by R.J. Getimgs.
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Sphere calibration was conducted by E.S. Stanfield, under the supervision of R.C. Veale, both of'the NIST Precision Engmeermg
Division.

Guidance on statistical analysis was provided by K.R. Eberhardt of the NIST Statistical Engineermg Division.

Ceriification Procedure: The sphere size was assessed tlwough a two-pomt (parallel ganes) comparson with NIST master spheres
ofthe same nominal diamster. The comparsonwas made on a high precision bench micrometer using a redundant measurement
teclunque designed to nmmuze extraneous mfhences.

The sphere roundness deviations were assessed through aseries offive traces made on a roundness measuring nstument. For these
measuremerts, a spatial atofffrequercy of 50 undilations per revohiion was employed. Thetraces consist of asighk equatorialtrace
and four great circle traces mchined at 45° to the equator. The mclned traces are made in orthogonal pans with a 90° phase difference
between the two pairs. (For the above roundness trace description, fhe equator is defined as the great circle perpendicular to the axis
of the stem) The out-of-roundness of this SR is presented as a worst case, where spheres with a single trace measured value
greatey than 0.076 pmwrere rejected. Therefore, the spheres have a certified out-of- roundness of less than 0.127 pm (masxdmam
allowable out-of-roundness plus measurement uncertainty).

The methodologies for the use of SRM 2084 canbe found in Section 5.5 (Repeatability) and Section & (Probing Analysis) of the
ANSTASME standad [1,2]. 4 ddiionalirformation on the proper care and use of this artifact, and supplemental probe performuance
test methodologies are givenn NIST Special Publication 260-120 [5].

Table 2. Out-of-Roundness Measarement Uncertanty

Source Type Standard Uncertanty (1o)
()
Spindle Out-of-Roundness B 0.024
Operator Interpolation B 0.007
Measurement Repeatability A 0.008
Combined Standard Uncertandy 0.026
Expanded Uncertamty - Coverage Factork=2 0.051




Table 3. Diameter Measuremert Uncertainty

Source Type Standard Uncertanty (1o)
()
Master Sphere Uncertanty B 0.035
Transfer Uncertamiy
Differertial Thennal Expansion B 0.003
Differential Deformation B 0.009
Repeatabilty of Companson A 0.017
Transducer Linearity B < 0,001
Geometry Conversion
Sphere Out-of-Roundness B 0.044
Uncertainty m Out-of-Roundness & 0.026
Combined Standard Uncertanty 0.085
Expanded Uncertanty - Coverage Factork=2 0.130
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