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Tertificate

Standard Reference Material® 2523
Optical Fiber Ferrule Geometry Standard

Serial Mumber:

This Standad Reference Materid (SEM) is irtended primanlyfor cabbrating instaomerts used for diaweter measwemerts of artifacts
such as optical fher farmles. Each SRM unit 1sindnadially cdibrated and beas a mnique serial mimber. The SEM conssts of asmgls
ceramic optical fher ferrule with a notch etched o one end to ety the 0° plane used for postiormg. The outer diameter of the
fernde has been measzed inthe certer, parallelto the notch, The condiion of the 0,126 pa hole has been presrved. The romdness
data infigure 1 have been mehided for pdonmation in fithure meanwement applcations or for measaremert equipment where the
roundness of the artifact 1s an snportat conaderation.

Certfied Cuter Diammster (for the certral 2 nen rmgion)
mm + 0.000 050 mm

Expiration of Certification: The certificabon of this SEM is valid indefingtely witlin the measuemert uncertaidies specified,
provided the SEM isused m accordance with the Inshuctions for Use and Handlng and C are sections of fus certificate. The SEM
may wear with repeated use. If excessive wear 1s suspectad, the SEM may be whimed to NIST for venficabom. To wenty
pertification of this SEM 2523 anit, eowtact the MIST Calbration Progyam Office at (3017 975-2002.

Discussion of Uncertainties: Uncertanties were calculated according to the procedures described in reference [1]. Readily
meamred [Type A) uncertanthes were assimed to be normally distnbuted. Estinated (Type Bl uncertamties were assamed to he
descrbed by a mctangular probability distabution fmecton and uncornelated. The uncertanthes were combined by adding their
variances, whew the varance of a rectangilar distubution 1s one-thind the square of #ts halfwidth. Table 1 ksts all identfable sourees
of uncertanty.

The fermlas used for SRM 2523 were donated by the Conrs Ceramirs Company, Electrestie Products Gronp, Golden, CO.

The techrural direction, measaremernt process development and anabysis, and physical meamremerts leading to certification of this
SRM were provided by JE. Stoap and T.D. Doiron of the HIST Precision Engmeenng Dhvision, and M. Young of the HIST
Crptoelectrorucs Division.

The support aspects zrrolved 1n the preparation, certficahon, and 1ssuance of ths SEM were coordinated through the Standard
Reference Matenals Program by R.J. Gettmes.

Cratthersbure, MD 20899 Thomas E. Gills, Chief’
Certificate Issue Date: 15 dugust 1997 Standard Reference Materals Program



Instrucfons for Use: Use of'ths SEM & relabrely shaightforararnd; it can beused to set comparator ype mstrurmerts orto calbrate
absohite meanvme msbaments. The SEM shonld be used -antlin the cemtral 2 nun megion that defines the cerbfied area

Measwrements should be made radially wittm five degrees of the locahion of the netch. To extend thelfe of the SEM, measuremerts
should be made randomby within this certified ares. Fapeated uss of the exact same posthon o the farrals is not recormended as
1t will camse we ar at this position and will not comecthy sample the varations in diameter of the fernile m the resultme measurements.

CAUTION: The uwse of measurement forces exceeding 1.1 M (4 oz) may miduce an uncorrected cormpression of the ferrale due to
the existence of'the 0.126 pum diameter hole through the certer of the female. At lower forces, the ferrile behaves as a solid artifact
and the resulhing defommnation canbe caleulsted froem standard deformation fomoidas outined in reference [2]. This SRM should not
be subjected to measuement configarations that may wsalt mappheatin of lage mstartaneos fores excee ding 2.2 N or permanet

damage may result.

Handling and Care: Handle the SEM carefully. Tale care when movmg the ferrile avound the labomtory and postiemg it m the
test equipmert to avoid losmg it or nustalang it for a conumm test fenuls. The notched end face has been rterdionally left unbevelsd
to aid mn the idertfication of the SEW.

Follonar standard laboratory practice to extend the ke of the ferrae and to mantan the tegnty of the results. Clean the fermile
carefially with ethamol, sopropyl alcohol or acetons before rachus. Lighthy blow the ferrule dnywith compressed atr, and allow to
thermahze bafore use. Reclean and store the SEM in the supplhied case when not muse. Kesp the cass in i clean laboratony
envirmrnent or mside a dust-free plastic bag.

Certification of Ferrule Diameber;: The outer diameter of each SEM was measwed using a nucrometer combmed with a laser
displacement pdeermneter, Mulipk diameter measurmnerts were made in the cater o eachizrmde mthe plne defed by the notch
and the centerline of the fermale. This measurerneint wa repeated at varoos meanremert forwes and the final mdeformed diameter
was determmed by projectmg the total results to zero force. These measarements sampled only the effects of' taper mthe certral 2
wmrn and did not sample the effects of romdness. Mo attempt was made to locate the macmonn or momimm diameter posthons on
gach ferrale,



Source of Uncertanty

Table 1. Uncertarty Bulget

Amnabesis Method

1 & Equvalert Vahe

(L = length = 2.5 nam) [ ren)
Ferrule Geometry: cartral 2 non rect. dist of data 144
central 5 nun ect. dist. of data 283
Elastic Deformaton Correction slope analysis 58
Laser Wavelenath 2% 10%m =01
Index of Refrartion of A1 uncertanty of calmlation nl
A Temperahare Measarement +005°C 01
Air Pressure Measarement +10Pa 0.7
Wapor Pressure Measnwement + 5% =01
Instniment Motiom Error (0.5 x 10%)L) 13
Abbe Offset 1mmx=01" n.5
Micrometer Contact Geometry wct. dist. of contact form errors 115
Thermal Expansion Uncertaity (0.5 x 10%%0.1 "CyL] = 0.05 = 10% (L) 0.1
Temperatire Measurement of Pant [CTEW+ 005 "CiuL) 13
Thennomstey Calibration reot. dist. of 0.02 °C range 01
Combined Standard Uncertamty u, (central 2 non) 194
Combined Standard Uncertandy uc(central 5 num) 318
Expanded Tneertantdy k = 2 (central 2 nam) 39
Expanded Uncertanty k = 2 (central 5nm) &3
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Bt &5 the vasponsibility of users of this SREM o assure that the cerfficats in thedr possession 15 current.  This can be

accomplishad by contacting the SEM Progwmwm at: Phone: (301) 2756776 (salact “Cortificatas ¥, Fax: (301) 2204751 a-
mail: smingo @nist.gov, or WHFW: hip: s nist govisrm.




