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SUPEREDING
Fed. Spec. GGG-G-15B

Rovamber &, 1570

FRDERAL SFECIFICATION
GAGE BLOCKS AND ACCESSORIES
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Fodeul Supply Service, General Services Administration,
for the use of all Podornl agencies.

1. SCOPE AND CLASSIFICATION

1.1 Scope. This specification covers precisicn gage blocks up to and including 20 inches
(500 mm) in length, and accessories, in sither the inch or metric system for use by laboratories,
inspection shops, or as work gages for high aceuracy machining operations. Notes for usase and

d-ﬁnitiou of uninolncw “be found in section 6. .

.1.1 PYadaral spacification coverase. Federal specifications do mot include all b_;pu_. classes,
and styles of the commodity indicated by the titles of the specifications, but are intended to cover
only those used by the Federal Govermment. :

1.2 Clasaificatdco.

1.2.1 Styles, gradee., classes, and types. The gage blocks shall be of the folloving styles,
gradea, classes, and types, as specified:

1

Styles (shapes).
Style 1. Rectanguler.

Crwla 2 Qanara with rentar accessarv hnle.

SWaAs 2. SQuUars, WolZ cenTer sccemsory hole.

Style 3. Other shapes as specified.

] Grades:

! Tolerance Grades.

! Grade 0.5 (Formerly grsde iid).
: Grade 1 (Pormerly grade AA).
Grade 2 (Formerly grade A+).
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Ascuracy level grade 2 microinch (0 05 derc-otro)

‘ Classas and types (materiasl).
1 Class I. Steel.
) Class Ii. Faced Dlocks, sieel.
Type (1) Chromium plated.
Class III. Carbide.
?p- {1) Car=iw carbida.

Type (2) ‘l'n..t‘n carbide.

2 A-"A-‘l. mm
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ssuss in affect oo date of invitation for bids or request
e to the axtant speeified harein:
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PPP-B-566 - Boxes, Folding, Paperboard.

PPP-B-585 - Bexes, Wced, Wirebound,

PPF-B-59]1 - Boxes, Fiberboard, Wood-Clsated.

FPP-B-601 - Boxes, Wood, Cleated-Plywood.

PPP-B-621 - Baxes, Wood, Nailed and Lock-Corner.

PPP-B-636 - Box, Suipping, Fiberboard.

PPP-B-6L0 - Boxes, Folding, Fiberboard, Corrugated, Triple-Wall.
PPP-B-676 - Boxes, Set-up.

PPP-C-843 - Cushioning Material, Cellulosic.

FFP-T~80 - Tape, Pressure-Sensitive Adbesivas, Vaterprool, for Peckaging.

PPP-T-97 - Tape, Pressure-Sensitive Adhesive, Pilament Rainforced,

Fed. 8td. Fo. 123 - Marking for Domestic Shipment (Civil Agencies).

(Activities outside the Federal Government may obtain copies of Federal Speciflsttion_:, Standards,
Puhlications, and Bandbooke a» outlined under General Information in the Index of Federal
Srecifisations and Standards and at the prices indiested in the Index. The Indax. which includes

c\ml.un -oxmﬂ; -uppl-.nt- as hnnd, is for sale on & mbnriptuu basis bty the Superintendent

P —~ s

of mmﬂtl‘ U. S. Government l’!'].ﬂm Ulllcl, .Im, b, C. 20402, )

(8ingle cOpiel of this lpeciticntxon and Other product specificationa required by activities

Our.liue tnc reaerlx uovernmenr. IO!' bznc‘ung Purpvscs are sviiisv.ic Witonout canrIgs xrum WI}"III
Service Centers at the General Services Administration Regional Offices in Boston, New York,
Washington, D. C., Atlanta, Chicage, Kansas City, Mo., Ft. Worth, Denver, San Francisco,

»
Yma AcamaYa and © Waakimatnan )
WOs Aligeies, oo wesnigLYh. )

eattle,
(Pederal Government activities may obtain
v.-M\-- and the Indey of Paderal ;h'eei_fieggiv_

5 ) = S

in t.hd.r agencies.)

odbtain copies of Federsl Specifications, St.uxhrdn Puhlicntiona R
. ona and Standarda from estahlishad diatribution noints

== -—— ~o=Ll0n poliltse

Militarv S8pecifications:

MID~-P-116 - ?N.omtion, Packaging, Method of.
MI1~-B-121 - Barrier Material Grease-proofed, Flexible.
MI1-B-131 - Barrier Material, Water Vaporproof, Flexible.

Military Standards:

MI1-3TD-105 - Sampling Procedures and Tables for Inspection by Attributes,

FhA A A AV )

ifications and Standards required by contractors in comnection with

c
tions ashould be obtained from the procuring activity or as directed by

\sopaes L

specific procurmnt f
the ccntracting officer.

2.2 Otber publications., The following documents fo of this .poclﬁc:
— ket o 4 Bl mmd oD - -
-

.Wifiéé berein. Unless Othervise indicated, the lssus in sffect on date Of inv
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PY46.1-1962 - Surface Texture, Surface Roughness, Waviness and lay.

(Application for copies should be addressed to the American Kational Standards Institute, Inc.,

PR

1430 Brosdway, New York, N. Y., 1001B.)

Aenenl 4 8 am Pow el on abhiinld b _ddemeccad 4o thae Chreandiantondand A® N e ans . ” (3 Limer o v n$
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ce, Washington, DC 20402.)
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American Sooiety for Testing and Materials (ASTM) Standard:
B276-54(1965) - Evaluating Cemented Carbides for Apparent Porosity.

(Application for copies should be addressed to the American Bociety for Testing and Materials,
1916 Race Bt., Philadelphia, PA 1%103)
Bational Motor Frejght Treffic Associstion., Incorporsted, Agept:
Bational Motor Freight Classifiocation.

(Amlioau.on for copiea should be addressed to the Jmsriocan !‘rnnkin‘ Associations, Inc.,
Tard Order Saction, 1616 P ftrest N .W, V¥Washington, D. C. 20036, ]

Taifore Guesiificiion Comities. Agantt

Uniform Preight Classification.
(Appuuuon for oopd.n nhould be ndarouod to the Uniforn Classificaticn Committes, Rocm 1106,

—ae=ad

222 Bouth Riveraide Fiass, Chicago, I &G505.)

('mcmuctl lOel.t)’ and tocnm.cax association lpec:.:nu ons
for reference from libraries. They are also distriduted among technical group

agencies.)
3. REQUIREMENTS

p.

3.1 S8tyles. As specifisd (sse 6.2), the gage bdlocks 3 be =2t s

applicable. The blocks shall confore to figures 1 or 2 as applicadble. r

system gage block dimensions shall be in accordance with table I. The style 1 inch systex gage
cce .

blocke of dimeneions !‘Allina within the luﬂz smci!‘ind tolerancds 111 be

dimensions shall bde auppned only if specified (see 6.2). The style 2, inch and utric system
gage blocks shall be in accordance with table I. The style 3 block dimensions shall be as specified

(lcc 6.2).

]
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TABIE I. Gege block dimensions and tolerancesd’
GCeneral length renge Style Depth Width Hole diameter
Up tc 0.2:C in., 1 | 0.355 tr. » C.0C5 4n.| 0.787 tr. + 0360 | ee---e-
- ©.225 in
Up to 0.3 == 1 Q + 0.1 mm 20 = +c2m | emee-e-
0.010 in. thru 0.200 in. 1 0.355 in. + 0.020 1.181 in. + 0,074 |}  -------
- 0.010 in. - 0.084 in.
0.3 mm thru 10 mm 1 [ 201w 30 = 10.2- .......
Over 0.200 in. thru 20 4n.] 1 | 0.355 1n. + 0.020 1.378 4n. +0.01 | --=-=e-
inclusive - 0.010 &=, - 0.Bo7 4n.
Over 10mm thru 500 mm 1 9 am +0.1mm 35 wm +0.2m |  --e=-e-
6.05 in. thru 20 srches/ 1 0.531 4n, & 0.005 {n, | 1.500 in. * 0.01 in 0.250 4n, % 0,005 in,
All inch lengtihs 2 £.9% in. % 0.010 in. 10.950 in. # 0.010 in.{ 0.265 in. * 0.003 ir.
All metric lengths 2 24,1 wm + 0.2mwm 2h.1me + 02w 6.7mm *0.1wm

2 blocks shall be countersunk on Both gides for blocks 0.2 inch (5 mm)and larger; blocks under

toeh (2.5 sm) carbide wear blocke are countersunk on one side

l/st{n
0.2 1noh are not countersunk, and 0.10
Y.

-1
£/This rectangular style of gage dlock has one 5.250-4nch hole through the sides of the one inch
langth block, and two 0.250 inch holes through the sides of each block two inches in length and

longer (not available from all manufacturers).

3.2 Sizes, gage lengih. The sizes (gage lengths) of the gage blocks shall be of the inck
syster as shown in tadle II, of the metric system, as shown irn table III, oF of special sizes,
as specifisd {see £.2).

TABLE II. Sizes of gage blocks, inch =y=!.e..3_/
Sitze Size Bise Bize Size Sise Size Size
lnch Inch ncb ZAnch inch Inch Inch Znches

0.0055 0.01% 0.029 0.060 0.1007 0.121 C.1ks 0.h00

L0060 01 .030 0625 .10075 122 L1kE .50
.006% 017 .03125 .070 .1008 .123 L1b7 500
L0070 .018 . OO .078125 .1009 .12k .148 .550
.0075 .019 .OM637S .080 .101 .12% .1k .€00
.0080 .020 .050 .090 .10 . 126 .150 650
.0085 .02005 . 05005 05375 .02 .127 .160 LT00
.0090 .0201 0501 .100 . .128 .170 750
L0095 .0202 L0502 .10001 .105 L1829 18 800
.010 .0203 0503 .10002 .106 .130 .190 .850
.01005 .0204 . 0504 . 100025 .107 .131 .200 900
.0101 L0205 .0505 10003 .108 132 .20001 .950
012 L0206 .0506 . 1000k .109 .133 .20002 1.000
.0103 .0207 .0507 . 10005 .109375 134 .20003 2.000
L0104 .G208 L0508 10005 .10 .135 .20004 3.000
.0105 0209 .0%09 .10007 .11 .136 .20005 L.000
.0106 021 .051 . 100075 112 .137 20006 5.000
L0107 022 .05 . 10008 .113 .138 .20007 6.000
.0108 .023 .0%3 . 10009 .11k .139 .20008 7.000
.0109 . -1 .O5L .1001 .115 .iko 20000 8.000
01 .25 -055 .100R 116 BUSE .20010 10.000
.012 .026 .0%6 . 1005 .17 L1k2 250 2 .000
.013 .027 .057 .1003 .118 .13 .300 16.000
.01k .28 .0%8 .100k .119 L1k .350 20.000
.059 . 1005 . 120
L1006
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TABLE III. Bises of gage blocks, metric syat
——
Size Size Size Sige Size Bige 8ise Bige 8ise
= o] m = m - - m m

0.30 1.0005 1.15 1.39 2.006 2.21 2.LS 11.00 23.00
.40 1.001 1.16 1.40 2.007 2.2 2.86 11.% 23.50
«405 1.002 1.17 1.41 2.008 .23 2.47 12.00 2k .00
bl 1.003 1.18 1.k2 2.009 2.2 2.48 12.5%0 24.5%0
h2 1.00k 1.19 1.43 2.010 2.25 2.49 | 13.00 £2%.00
43 1.005 1.20 1.4 2,02 2.26 2.% 13.50 30.00
bl 1.006 1.21 1.bs 2.03 2.27 2,60 14.00 40.00
45 1.007 1.22 1.66 2.04 2.28 2,70 14.50 50.00
o4b 1.008 1.23 1.47 2.0% 2.29 2,80 15.00 60.00
47 1.009 1.24 1.48 2.06 2.30 2,90 15.50 70.00
48 .01 1.25 1.k9 2.07 e.’Nn 3,00 16.00 75.00
«49 1.0@ 1.26 1.%0 2.08 2.32 3,50 16.5%0 80.00
.50 1.03 1.27 1.60 2.09 2.3 4,00 17.00 © 90,00
.60 1.0k 1.28 1.70 2.10 2.3 4,50 17.50 100.00
.70 1.05 1.29 1.80 2.11 2.35 3,00 18.00 125.00
«80 1.06 1.30 1.90 2,12 2.3 330 18.50 150.00
.90 1.07 1.31 2.00 2.13 2.37 6,00 19.00 175.00
1.00 1.08 1.32 2,0005 | 2.1k 2.38 6,950 19.50 £200.00
1.09 1.33 2,000 2.1% 2.39 7,00 20.00 250.00
1.10 1.3k 2,002 2.16 2.ko 7.5 20.50 300.00
1.11 1.35 2.003 [ 2.17 2.4 8,00 21.00 | &00.00
1.12 1.36 2.004 2.18 2.2 8.30 21.50 500.00

1.13 1.37 2,005 2.19 2.L3 9,00 .00

1.1k 1.38 2.20 2. 9.50 22.%0

10,00
10,50
3/'rma is not a complete list of available sizes. Bome must be Ordered &8s specials.
P Some are not availadble in all materials. Bome are not availadle from all -
—_ manufacturers.
3.3 Tolerance requirements.
}

3.3.1 Tolerance grades. The tolerance requirements for length, flatness, parallelias, and surface
texture shall be as specified for the individual gage blocks of tolerance grades 0.5, 1, 2, and 3,
in tables IV, VI, and VII (see 4.5.3).

3.3.2 Accuracy level grades. When & specific accuracy Over the entire gaging surface is required
(see 6.2), the gage blocks shall be supplied as specified (see 6.2) to sccuracy level grade 1 . im,
(0,03 m) or sccuracy level grede 2 u in, (0,05 m) requirsments for
parallelism and flatness in table V, and to the surface taxture requirements of tolerance grede 1.
As specified (see 6.2) accuracy level grade gage Dlocks aball meet the length tolerance requirements
of tolerance grade 2 or tolerance grade 3 gage blocks, tables VI and VII. Accurecy level grade
designation indicates that the gage block, used singly, will provide a perpendicular length dimension
anywhere between the gaging surfaces accurate to the designated valus.

3.4 Material. As specified (see 6.2), material used in the manufacture of gage blocks shall be
of classes I, II, or III, having qualities which will allow suiteble hardoess and refinement of
surface texture fOor adequste weAr life, and dimensiOnal stadbility after proper seasoning treatment.
Hardness shall be messured adjacent to & gaging surface (see 4.5.8), for through bardened dlocks
and on the gaging surface for faced dlocks.

3.4.1 Class I, steel. Steel gage blocka and accessories shall bave s bardnsss equivalent to
Rockwell C minimum,

s
—

e
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3.4.2 Class JI, chromium plated steel. Chromium plated steel geage blocks shall be uriformly
plsted on the gaging surfaces with a hard chromium plate squivalent to Rockwell C 68 zinimum

applied directly to hardened steel equivalent to Rockwell C S8 minimum in such a manner as to
insure against chipping or peeling under normal use.

3.4.3 Class III, carbide. As specified (see 6.2), carbide gage blocks sizes up through L
inches (100 mw), inside caliper javs, and outside caliper jawe shall be furnished of solid

tungsten carbide, or chromium carbide {sss 3.6). They shsll sset the poresity requirements

15 4
(see '3.8.3.1). Tuey shall bave a minimum hardness equivalent to Rockwell C 70.

3.5 Bets of gege blocks. CaAge blocks in sets as listed, and furnished with & case. shall be of
the style, grade, class, type, and gises, s specified {aee 6.2). Accuracy level grede e blocks
in sets, furnished with a case, sbhall be Of the style, grade, class, type, and sizes, as specified

,,,,,, ol A Bmmisd oamm o= msmend e YY) oeasard 4 a

{see 6.2). Cases for gage blocks in seis, either with or Wwithout accessories, sball provide

spece for individual housing of all pieces (see 3.7) in the set plus those Ordered additicnally =at
the same time. If it i3 impractical to house an unusual number Of additional pieces with the
parent set, @ither a second or apecial case shall be provided as specifisd by the purchaser snd
shall meet the requirements of peregrapb.3.7.

3.2.1 gncn_9Y3 2 EBge block _sgts.

stem, style 1,
age bhlockm; in the

atYea aa

Z, or 3, tolerance grads 0.5, 1, € ofr 3, &lass I, IX, oF III (gpe

following sizes shall be furnished in a case (see 3.7):

0.050 0.1 0.11k 0.126 0.138 0,150 0.750
.100 .103 .115 127 .139 .200 .800
.1001 .10k .116 .128 L 140 .250 .8%0
.1002 . 105 117 .120 Sl . 300 . 900
.1003 .106 .118 .130 .1k2 .350 .950
. 1004 .107 .119 .131 UL koo 1.000
.1005 .108 .120 .13 L1kl 450 2.000
. 1006 .109 .121 .133 .15 . 500 3.000
.1007 .110 .122 .13k .1k6 .550 L4.000 in.
.1008 .11 .123 138 147 .600
.1009 112 .12k .13 .48 .650
.101 .113 .125% .137 .19 .T00

3.5.1.2 Oage block set No. k-BS-mi e blocks. When specified (see 6.2), inch system, style 1,
2, or 3, tolerance grade 0.5, 1, 2 or 3, class I, II, or III (type 1 or 2) gage blocks; in the
following sizes shall be furnished in & case (see 3.7):

0.050 0.1006 0.10937S 0.122 0.135 0.148 0,700
.0625 1007 .10 .123 .136 .19 .750
078125 .1008 .111 .12 .137 .150 .800
.093750 .1009 112 . .125 .138 .200 .850
.100 .101 .113 .126 .139 .2%0 900
L1002 5 SR L1k .127 .10 . 300 .950
.100050 .103 119 .128 Lk .35%0 1.000
.100075 .10k .116 .129 L142 .boo 2.000
. To01 .105 .17 .130 L2163 BT 3.000
.1002 .06 .118 A3 Ly .%00 L4.000 in
.1003 .107 .119 AR BT .5%0
+ 100k .108 .120 .133 L1146 .600
.1005 .109 121 .13b J17 650

\]
\
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3.5.1.3 Osge block sei No. 5-21-gage blocks. When s ied (see €.2), inch dystem, style 1
or 2, tolerance grade 1, 2,0r 3, class I or 1 (type ) or 2) gage blocks; in the following

sizes shall be furnished in a case (see 3.7):

0.010 0.0102 0.0105 0.0108 0.012 0.015% 0.018
.01005 .0103 .0106 .0109 .013 .016 .019
.10l .0104 .0107 .011 .01k 017 .020 in.
3.5.1.4 e block set No. ©-28-gage biocks. When specifiad (see 6.2), inch system, style 1
or 2, tolerance grade 1, 2,0r 3, cless I or (type 1 or 2) gage blocks; in the following
sigzes shall be furnished in a case (see 3.7):
0.010 0.0202 0.0206 0.021 0.0R5 0.029 0.060
.020 .0203 L0207 .02 .06 .030 070
.02005 .ceok .0208 .22 .27 .0ko .080
L0201 .0205 .0209 .02k .08 .050 .090 in.

3.5.1.5 long gege block set Ko, 7-8-gage blocks. When specified (see 6.2), inch system, stvle 1
or 2, tolerance grade 1, 2, or 3, class I or ype 1) gage blocks; io the followving sises
ehall be furnished in a case {see 3.7):

s, 6, 7, 8, 10, 12, 16, and 20 inches.

The style 2, gage blocks in this set shall be furnished complete with xnurled screws, studs,
flat-head screws, slotted nuts, and tie rods.

3.5.1.6 Gage block set No. 8-36-gage blocks. When specified (see 6.2), inch system, style 1
or 2, tolerance grade 0.5, 1, 2, or 3, ciass 1, Il (typs 1), or III (type 1 or 2) gage hlocks: in

the folloving sizes shall be furnished in a case (see 3.7

0.050 0.1003 0.1007 0.102 0.106 0.110 0.150 0.190 0.500
.100 . 100k .1008 .103 .107 .120 .160 .200 1.000
.1001 .1005 .1009 .10k .108 .130 .170 .300 2.000
.1002 L1006 .10 L1085 .109 .1k0 .180 RWelo) L4.000 in,

3.5.1.7 Gage block set No. 9-20-gage blocks. ihenllpecified {see 6.2), inch systex, 1,
tolerance grade 1, 2, or 3, class I, II (type 1), or III (type 1 and 2) gage blocks; in the
following sizes shall be furnished in a case (see 3.7):

G.05¢ c.oS02 0.0505 0.0508 0.0%2 0.055 0.058
.05005 .0503 .0506 .0509 .053 .05 .059 in.
L0501 .050h .0507 .o510 0% .057

3.5.2 Metric system, gage block sets.
(In the metric system, certain sets mAy not be commercislly available at this time in this

country. Please check this before specifying.)

3.5.2.1 e block set No. lM-45-gage blocks. When specified (see 6.2), metric system, styie
1 or 2, tolerance grade 0.5, 1, 2, or %, class I or III (type 1 oOr 2), gege blocks; in the fcllowing
sizes shall be furnished in a case (see 3.7):

£ oo 1.00% 1.03 1.0914/ 1.6  L.0 10 7
1.001 1.007 .0 1.1t 1.7 5.0 20 %
1.002  1.008  1.05 |1.2 i & X 5 =
1.003 1.009  1.06 1.3 1.9 7 40

.00, 1.Q .07 1.4 2.0 8 50

1.005 1.02 .08 i.5 3.0 9 &
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3.5.2.2 Gage block set Fo. 214-00-gage blocks. Wnen specified (see 6.2), metric system, style 1
or 2, tolerance grede 0.5, 1, 2, or 3, class I or III(type 1 or 2), gage blocks; in the following
sizes shall be furnished in & case (see 3.7):

B 1.008  1.09  1.19  1.29  1.39 1.k 6.0 30
1.0 1.009 1.10 1.20 1.30 1.50 1.9/ 6.5 o
1.0005 1.01 1.11 .21 1.31 1.5 2.0 7.0 e
1.001 1.02 1.12 1.22 1.3 1.k2 2.5 7.5 60
1.002 1.03 1.13 1.23 1.33 1.43 3.0 8.0 70
1.003 1.0 1.1k 1.2k 1.3 1.4k 3.5 8.5 80
1.004 1.05 1.15 1.2% 1.35 1.45 L.o 9.0 90
1.005 1.06 1.16 1.26 1.36 1.46 4.5 9.5 100 =m.
1,006 1.07 1.17 1.27 1.37 1.l7 5.0 10

1.007 1.08 1.18 1.28 1.38 1.8 5.5 20

3.5.2.3 Gage block set No. 3»;12-;*0 blocks. When specified (see 6.2), wmetric system, style 1
or 2, tolerance grade 0.5, 1, 2, or 3, class I or III (type 1 or 2), gage blocks; in the following
sizes shall be furnished in a case (see 3.7):

b.s 1.08 109 129 129 13 Lb 6.0 11.0 16.0 21.0 75
1.0 1.009 1.10 1.20 1.3 Lo 1.5?]5/ 6.5 11.5 16.5 21.5 100 ma.
1.0005 1.01 1.1 1.21 1.31 1.4 2.0 7.0 12.0 17.0 22.0

1.001 1.02 1.12 1.22 1.32 1.k2 2.5 7.5 12.5 17.5 22.5

1.002 1.03 1.13 1.23 1.33 1.43 3.0 8.0 13.0 18.0  23.0

1.003 1.04 1.1k 1.24 1.3k 1.44 3.5 8.5 13.5 18.5  23.5

1.004 1.0% 1.15 1.25 1.35 1.bs L.o 9.0 w.0 19.0 2L.0

1.005 1.06 1.16 1.26 1.36 1.6 L.5 9.5 k.5 15.5 2L.5

1.006 1.07 1.17 1.27 1.37 1.47 5.0 10 15.0 2Cc.0 25

1.007 1.08 1.18 1.28 1.38 1.48 5.5 10.5 15.5 20.5 50

3.5.2.4 Gage dlock set No. B%ﬁ-‘sg blocks. When specified (see 6.2), metric system, style 1
or 2, tolerance zrade 0.5, 1, or 2, class I, Il, or III (type 1 or 2) gage blocks; in the following
sises shall be furnished in a case (see 3.7):

u
I~
~

Gi.0)e 2.005 2. 4 50
' "5.0‘ 2.00 2.2 5 60
2.001 2.02 2,3 6 ” -
2.002 2.03 2.4 7 80
2.003 2.04 2.5 [ 90 mm,
2,004 2.05 2.6 9
2.00% 2,06 2.7 o0
2.006 2.07 2.8 a0
2.007 2.08 2.9 k<]
2,008 2.09 3 40

Leeem e v e =
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3.5.2.5 Gase block met No. SM-88.sace blocks. When specified (see 6.2). metric system.
style 1 or 2, tolerance grade 0.5, 1, or 2, class I, II, or III (type 1 or 2) gage blocks; in
e following sizes shall be furnished in a case {see 3.7):

the fo

§.5 2,006 2,07 2.17 2.27 2.7 247 6.0 %

. 2.007 2.08 2,18 2.28 2.38 2.48 6.5 &0

1.%)6/ 2.008 2.09 2.19 2.29 2.3 249 7.0 50

2.0 2,009 2.10 2,20 2,30 2.40 2.50 7.5 60

2.0005 2,01 2.1 2.2 2.3 2.4 a0 g0

2,001 2.02 2.12 2.22 2.32 2.42 3.5 8.5 80

2.002 2.03 2.13 2.23 2.33 2.43 4.0 9.0 90

2,003 2.04 204 @ 2.24 2.36 2.4k 4.5 9.5 100 ==,

2.004 2.05 215 2.2 2.35 2.45 5.0 10

2.005 2.06 246 2.26 2.3 i 3.5

3.5.2.6 b ot — . VWhen specified S”. 6.2), metric system,

wla 1 ) avwancas swads [ ) 2 alasa T T ar ‘ITT tona 1 ar 9 scasa hlaakas 4
83743 4 OT £, Loasramts grads C.o, 2, <, OF 5, 22888 2, 2., L 28 ’
the following sises shall be furnished in a case (see 3,7):

b.s , 2007 2009 220 23 242 40 .95 150 2.5 .75

1.94 2, 220 2.2 232 243 4.5 10.0 155 2.0 100w,

ded £. O r4yes r{y >4 L.33 £ o Glo 18 Ve D 40.V &b oD

2.0 2.00 212 2,23 2.3%4 2.4%5 55 1.0 16.5 22.0

2.0005  2.02 213 2.2, 2.35 2.46 6.0 1.5 17.0 22.%

2.001 2.03 2.1, 2.25 2.36 2.47 6.5 12,0 17.5 23.0

2.002 2.04 2,15 2,26 2.37 2.48 7.0 12.5 18.0 23.5

2.003 2.05 2,16 2,27 2.3 249 7.5 13.0 1B.5 - 24.0

2.004 2.06 2.17 2.22 2.% 2.§ 2.0 13.%5 19.0 2.5

2.005 2.07 2,18 2.2 2.40 3.0 B.5 14.0 19.5 25

2.006 2.08 2,19 2,30 2.4 3.5 5.0 14.5 2.0 30

4/ 411 inclusive sises between the brackets are pot svailable in tolerance grade 0.5.

3.5.2.7 Gage block set No, TM-17-gage blocks. When specified (see 6.2), metric systea,

style 1 or 2, tolerance grade 2 or 3, clase I or III (type 1 or 2) gage blocks; in the following
siszes shall be furmished ir g caze (222 3.7):
0.30 0.43 0.48 0.80
0.40 0.44 0.49 0.90 =m,
0.405 0.45 0.
Cudl C.éb C.60
0.42 0.47 0.70
3.5.2.8 ® . VWhen specified (see 6.2), metric system,

otyle 1 or 2, tolerance grade 1, 2, or 3, class I or II gage blocks; in the following sises shall
be Turnished in a case l-oo 3.7):

125, 150, 175, 200, 250, 300, 400, and 500 wm.

The style 2, gage blooks in this set shall be furnished camplete with knurled screws, studs, flat-
head screws, aslotted nuts, and tie rods.
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3.6 ats of ories, Sets of accessories shall meet ths requirements of table IV, and
paragraphs 3.8,4.2 to and including 3.8.4.9. Accessories in sets as 1isted, and furnished in a case
wvith gage blocks shall be of the style, class, and stize, as specffied (sse 3.7 and 6.2). 1If
specified (see 6,2), & case shall be supplied for accessories furnished as individual sets,
Accessories for gage block sets of class III are made of steel except that caliper jaws are available

in cardide anéd in chromium plated steel,

3,6.1 Accegsories for gage blocks of style 1. A eet of sccessories for style 1, inch eystem, gage
blocks shall consist of all or any part of the followiug, as specified (see 6.,2): Two each of 0,100,
0,200, and 0,250 inch balf round inside jaws; two each of 0,250, 0,500 and 0,750 inch outside jaws;
60° center point, two tram points; scriber; two straight-edges; foordlock; and sdjwstable holders of
various lengths having appropriate clamps., For metric systam, gage blocks, the accessories shall
consist of like items of sizes, av specifiad (see €.2), The inside half round jews shall be 2,5 and
S s and the base shall be 25 sm thick minimm,

3.6.,2 cessories for gage blocks of style 2. A set of accessories for style 2, inch system, gage
dlocks ohﬂ% consist of all or any part of the following, as specified (see 6.2): Two each of 0,125
and 0,250 inch {nsfde caliper jaws, twe eutside caliper jaws; scriber; 60° center point; and
triangular or square base with bole or holes to sccept the gage block tie rods. Bass accessorias
include knurled screws, studs, flat-beed screws, slotted nuts, and thresded tie rods, Tor metric
system gage blocks, the sccessories shall ceusist of like items of naarly equivalent sizes, as
specified (see 6.,2)., The inside, half round jaws shall be J and 6 mm and the base 12 mm thick minimum.

3.7 m.

3.7.1 Materisl, The case shall be of such material and so constructed as to withstand normal
handling. The material or trestwment thereof wmust ratard the absorption of moisturs and wust not
stain, scratch nor corrode the gage blocks and accessories. The protective costing shall not
adversely affect the case material, :

AP Y
anaidi

3.7.2 Desizn. Cases shall be so designed that when the case is open the blocks or accessories
are readily removadle, but whan closed and fastened thsy shall be hald in place, Cases shall be
provided with pesitive type, salf-latching, dual catch festenmers, Casas shall provide at least two
slots for waar blocks except for sets under 0,100 inch and 1 mm or over & inches and 100 mm,

3,7.3 Jdentification wmarking. The case in which gage blocks and accessories are furnished shall
be marked with set serial number and with the msnufacturer's neme or trademark of such known charscter
that the source of manufacture mey be readily determined, If the sizes of the gage blocks, as marked
upou them are not visible when the blocks sre in their respective compartments, each sise shall be
marked 1in the case immedigtely adjscent to the sppropriats compartment,

3.7.4 £2ie of linear the angion wmar! foy gage blocks, A plate or label besring
the coefficient of expansion, shall be attached to ths case (not mandatory for tolerance grade 3
steel gage blocks & inches (100 wm) and smaller).

3.3 Gage blocky and agcepsories,

3.8.1 Dlocks and sccegsories ordered ipdividually. Individual gage blocks shall be furnished in
the style, grade, cless, typs, sné sise in the inch or metric system, in accordance with table II or
III, or im epecial sises, as specified (see 1,2, 3.8, and 6.2). Individual accessories aball weat
the requirements of table IV, and paragraphs 3,8,4.2 to and including 3.8,4.9, and shall be furnished
in the style, class, snd asize, as specified (ses 6.2).

3,.8.2 _‘_H;__bm. Wear blocks, sveilabdle in pairs, 0,020, 0,030, end 0.100 {nch or 1.0, 2.0,
and 2,3 =} ter in length shall comprise a set of two blocks of the material, tolerance grade

a2d lamgeh, specifisd {ses £,2), Uear blocks are furniched with complets gage block sests, eor in

i{ndividual sets and ceses, as apecified (sse 6,2).
3.8.3 Gasing surfaces of the gage blesks gpd gcoegeories.

"
(-]

~ e mes s - - .- - .. - .. . . . .-
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3.8.3.1 Surface defects. Gaging surfaces shall be free from all burrs, nicks, fractures, sharp
corners, raised edges, lapping streaks, corrosion, and other defects which mgy affect accuracy or
serviceability. Fine lapping scratches and a few occasional stray scratche which do not affect
the accuracy Or use of the block Or accessory a&re permitted providsd the block meets the peak to
valley height regquirement. A wiidth not exceeding 0.01 inch (0U.3mm) along the edges of the wringing
surfaces shall be smoothly redjused or chamfered and chamfered edges smoothly rounded. The porosity

of carbide gage blocks shall not exceed carbide A4 per ASTM designation B-276-54 (1972),

3.6.3.2 Parsllelism and flatness. Tolerance grade gage blocks and accessories shall have their
geaging surfaces flat, pnnllel with each other, and hpp'd within the tolerlnces specified in

table IV for tolerance grades, and in addition, accuracy ievel gredes sbill =sst the requiresents
of table V.
TABLE IV. Tolerances on flatness, paralleliss, and surface
texture of gaging surfaces (see L.5.3)
Tolerances on flatness {free state) parallelism -
on gaging surface excluding 0.2 in. (0.5 mm) Surface
width of gaging surface from sides of block texture
Tolerance MO
pnaoh (see 4.5.9 and 4.,5.10)
gragse
gage Blocks Blocks Blocks Blocks o
b1°§"s 2 inches { over 2 in. cver 4 in. |over 8 in. Maximum A’::::::ic‘l
and (50 wm) (50 em) (100 mm) in | (200 mm) in Predominant peaj Average
accessories in length | 1o length length Jength ho valley height/ m:;‘:::’
and thru thru 'thru (see 4.5.5.1.2)
emller [b in. (100 my8 1n. (200 ma)Y20 1n. (500 ml (see b.5.5.1.1)
®»ind um jp in. B u in. um p in, u ¥ in. [Te.y $ in. um
0.5 1 .08 1 0.03 - - - - 3 Oq’_f 9'_7 O(}g
1 2 .05 3 .07 3 0.07 L .10 3 .07 0.7 .02
2 i a0k .10 i .10 5 -12 L .10 1.0 -03
3 5 .12 5 .12 s .12 6 .15 L .10 1.0 .c3
Aecessgrles—/ E’Q/ 12 - - - - - - b4 .10 1.0 .33
../Btny scratch iz a groove o educ- by an abrasive particle after the lapping process. The depth
of stray scratches (absolutely

e./(\—- a Jannad avwfana numawsne naal ¢ wallaev .
vii 8 samappelu SusialcT GUSTCUS PPax W Ve .ada®y © = exCeeC =« £ vaiut anc

occasionally 3 times.

l/Acceuories are not graded. They are available only &s specified. However, parallels are
available in tolerance grades 2 and 3.

parallelism for spsn of gaging surface (see 6.3), shall

—/’!’olcnncn on base block flatness and
not exceed 3 u in. (0.07 um) per 0.300 in. {12 mm) ef lemgth. ' Measuremsats exclude 0,06 {mch
{i.5 mm)vidth of surface from sides Of base block. TFlatness tolerance for half round inside

Jowe 18 10 u in, (0,25 m).
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Accurecy level grade gage dlock

v
tolerances on mtmu and parallelism for
dndictAnal sama hlnaka (o 225 L .53 £ ant £ 2)
AL VAUMBR L guEQRT Wivene | & DD, = dy Yo & v.J)
Max {mum Maximum
Aceuracy level grade parsllelism flatness
’ il deviation dovutson

1 microinch (0.03 micrometre)

All values in microinches (micrometres)

1.0 (0,03

0.5 _(0,01)

2 microinch (0,05 micromatre)

v mm—

2.0 (0.08%)

1.0 (0,03)

3.8.3.3 Burface texture.

L iled L T A

table IV.

The surface texture Of smaging surfaces shal)l meet the reguirements of

SDhAall Beet Lhe Iegull

Surfacs texture shall be determined by eit.her the arithmetical average roughness height

requirements or the maximum predominant peak to valley requirements (4.5.5.1). On all nongaging
sides of gage blocks over 1 inch (25 em)in length, the surface texture shall be uniform in sppearance.

3.8.3.5 gguarengss of sides. The sides of the gage blocks 0.4 inch (10 ==) or longer shall be
square with the gaging surfaces and with each other within 5 minutes.

3.8.4 Tolersnces on lengtk.

3.8.4.1 Gage length. Gage blocks shall be of the specified lengtn at 68°F (20°C.) within the
tolerances specified in tables VI and VII. }
T

TADTE VT Tamannas ne laneth FAre ~ama Rlaal o
R =) v VLS IMIINES Vi L'll' vil AWV e-“ vavens
at the reference point, (see 4.5.3)
Inch systsx
T0lerance greade
3
(£ 0.5 1y (for:n W (foricrly (compromise betveen
ormer T
Nominal sige grade AAA) grade AA) grade A+) former ;r;;u A
Plus Minus | Plms | Minus | Plus | Minus Plus Minus
inches Tolsrances in microinches
1 or less 1 1 2 2 L 2 8 L
.2 2 2 [ L 8 L 16 8
3 3 3 bl p) 10 b 20 10
L N L 6 3 12 (3 2u i2
- ———— z *_—___.-——_# — ‘¥==
(5 1 L] 28 L)
£ 8 8 16 2] k] 16
2 ) i on _ » .a
3 7 9 9 18 9 36 .18
‘"< 8 101 10 20 | 10 ko 20
i 10 a2 1 a2 1 2k 1 12 L8 2
g i2 ) b 28 -3k 6 28
26 L} 38 36 18 T2 ¥
820 20 | 20 b | 20 8 (%)
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TABLE VII. Tolerances or. length for gage blocks, metric systen,
at the reference point (see 4.5.3)

Tolerance grade
0.5 1 2 , 3

Neminal size (formerly | (formerly | (formerly | "Splll®e 30

grage AAA) graae AA) gTraqQe Av) and B)
Plus Minus Plus Minus Plus | Minus P;u; T ”!Vum.rm

== Telersnces in micrometres

10 or less 0.03 0.03 0.0% | 0.05 0.10 | 0.05 0.20 0.10
over 10 thru 25 .0k oL .08 08 .15 .06 .30 15
over 25 thru 50 .5 .S .10 1 .20 .10 Y] .20
over 50 thru 75 .06 .06 .13 13 .25 .12 s 22
Over 75 thru 100 .08 .08 .15 .15 .30 .15 .60 .30
™ 126 a8l s | oas | a8 .70 35
150 .20 .20 .0 .20 .80 .40
'§ 175 .23 23 ks .22 90 s
?/ 200 25 .25 .50 .25 1.00 .50
g\ 250 .30 .30 .60 .30 1.20 .60
§ 300 .35 35 .70 .35 1.40 .70
Loo L5 Ls .90 ks 1.80 .90
\_ 500 .50 | .s0 |1.00 | .50 2.00 1.00

3.8.4.2 Inside jav and extension inside jaws. The thickness at any point measured frozm the
highest line of the inside jaw tc the wringing surface shall not vary from the nominal size by

more than 30 u in, (0.75 ym),

3.8.4.3 Center point. The Aistance between the wringing surface and the axis of the cone shall

be within 0,0003 inch (7.5 um) ©f the nominal distance. The half-angles of the cone with
reference to the wringing surface shall Bs 30° within + 15 =inutss. Ths cone angls shall bs 60°,
The point may be blunted to 0.010 ineb (0.2“ =) diemeter,

betwean the wri nc(nn aurfans and the arxis of the noint. measured

esveenl e ¥ILIe-T e

Aistans

int. e ce
near the extreme pcint, shall be within 0,0003 saek (7,5 .-) of tha nominal distamce

3.8.4.5 DBase or footblock. The thickness or height shall be within 20 u fa. (0.3 wm) of
the nominal thickness or height which {e¢ 0,300 inch. (12 mm or 12,5 wmm).

3.8.4.6 Knife edge and straight edge. The total deviation of the edge Or edges from a line sball
not exceed 5 u in, (0,125 ym) par inch (25 mm) of span., The edge shall be radiused for greater wear

1484
ArLEm,

13
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3.8.4.7 Outside jav and extension outside jaws. The thickness at any point of a jaw shall not
vary froa noxinal size by =cre than u in, (1.25 pm), See table IV for tolerances on flatness
and parallelism for span of gaging surface,

"3,8.4.8 _Parallels.. . Earsllels (available in tolerance grades 2 and 3 from some manufacturers)
shall meet the tolerances for length, psrallelism, and flatness given ir tadles IV, VI, and VII fer
the specified gage block tolerance grade (see 6.25.

3.8.Lk.9 ber. The scriber point shall not lie cutside the plane of the wringing surface by
more than O, oth (7.5um).

3.8.5 Jdentification marking. Markings which are required to be on gage bPlocks and accessories
shall be legidble, permanent, and mmde in such & manner as not to affect the accurecy of the dlock.
¥When marked on a vringing surface, the middle one-third of the gaging surfece shall be free of
marking.

3.8.5.1 Pize mmruing. REach gage block or gaging accessory with lapps

1eg2bly anéd permanently marked u,gm ity nominal sis

3.8.5.2 JAentification number. ZIach gage dlock and gaging accessory with lapped surfeces shall
bear an identification number, Such sumber may be the serial pumber of the set fn which the block
1is furuished, Wear blocks shall have unigque serial zumbers #nd mey be marked "WRAR" (see 3,.8,5.5),

3.8.5.3 Grefie marking. Grade marking is not required., If it is requested in purchase order
(see 6.2), marking on nongaging face is preferable.

3.8.5.4 JIredemark. Gage blocks and gaging accessories sball be marked vith the manufacturer's
name or with & trademark of such known charecter that the source ©f manufacture may be readily
determined. ’

3.8.5.5 Code for materisl 1ggnqqgttion. Each gage block in tolerance grsde 0.5, 1, and 2,

and all sccuracy level grades, shall be marked with & code identifying the material if it iz not
positively identified as being part of a set of one class. Marking on nongaging face is preferable.

Code symbols: CC fpr Chromium carbide
CP for Chromium plated
none for Steel
TC for Tungsten carbide

3.9 Manufacturer's report Of celibrstion. If a report of calibration is required (see 6.2), 1t
shall be furnished with esch gage dlock or set of gage blocks showing the results obtained at the

manufscturer's final inspection of each individual block and containing the following information:

ic; fominal size of eech gage block.
b) DBlock identification nusber of all blocks (tolereance grades 0.5, 1, snd 2, and sccuracy
level grades 1l u 4n, (0.03pm) snd 2 u to. (0,05 ym)). '

(¢) - Length devistion from nowminal size at refersence point for tolerance grede C.5, 1, and
2 blocks. Inch system in microinches; metric system in 0.0l ym or microinches, as
:m:uu in the contrect or ovdar, Certify that toleramce grede 3 length tolarance

e wmat,

562 Certify length tolersnces 0f accuracy leval grede gage blocks are ast.

&) OSertify that parsllslism snd flstnsas reguirssenis ars =st.

225 The oominal coefficient of linear thermal expansion for the set of blocks certified

accurate to 10 percent of stated value between 60 and 9O°F. or 15 and 30°C.

i;g Statement on treceability of calidration to NEE shall include NBS test number and date.

B) Certification that the gage D1ocks ars mads Of suitadble materisls and processed to
meet the dimensional stability requirements of tadle VIII.
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TABLE VIII. Dimensional stability
T .
Grade Haximom Haximom change in change in
change in length change in length flatness in flatness in
per L._., per year |per 25 mm, per year . - _
one ar on e&r
o in microinches in micrometres n
Accuracy level grades
tolerance grade O.5 0.5 0,02 1.0 0.03
folerance grades 1 and 2 1.0 . .03 2.0 .05
Tolerance grade 3 2.0 .03 - 3.0 .07

3.10 Accurscy level grade calibration. When apecified {see 6.2), the lengih ea
(0.03 ym), and the messure-

acouracy level grade aage blocks shall be made to ar accuracy of 1 m im,

=CCUTRLY 9Vea 2L0CK

mant of thae thtn.u ud parsllelisn shall also be made. The celibration shall not be

manufacturer, but shall be do.e by the comercial dimensicsal nlc\.r\u.uu 1A00TaIoT
Bureau of Standards &s designated in the contract or order (see 6.2).

k
0

3.11 Workmanship. Workmanship shall be of the highest grade throughout and egQual in every respect
to good commercial practice.

L,1 Resggn!; ility for inspection. Unless otherwise specified in the contract or purchase orcer,
T responsibie for the performanece of all inspeetion requirements as specified herei-.

18 TeSpONsivait (07 VS PRILDIRSISS

st e

pt as otherwise apecified, the supplier may utilize hu own flcilitiel or any commercial

ratory acceptable to the Government. The Government reserves the right to perform any of the
tione set forth in the gpecificatior where such inspections are deened necessary tO assure that

supplies and services conform to prescribed requirements.

4.1.1 Inspectior of materials and components. In accordance with L.l above, the supplier is
responsible for insuring that materials and components used were manufactured, tottod and inspected

in accordance with the requirements of referenced subsidiary apecifications and ='.=n¢=r¢= to the

extent specified herein, or, if none, in accordance with this specification.

4.2 Inspection by dimensional metrology lsborstories. When epecified (see 6.2), game blocks
and accessories of all grades when procured individually or in sets shall be dell ivered to the
Government or commercial dizensicnal metrology laborstory designated in the contract or order for the
tests specified in L. S, prior to acceptance (smee 6.2).

4,3 Sampling procedures. Sampling procedures sball be in accordance with MIL-STD-105.
sampling shall be as stated in table IX. The sample unit sball consist of one gage block or
accessory when not purchased in sets, Or one complete set when purchased in sets.

I Samp)ing dats

Acce ble
category sampie | Tnspection | ACEITCS | AGL woressed | pererance
unit iT€VEL &l veIwms Ve
level
Visual examination 1 &a. II Major 2.5 Parcent defective L.yl
- Minor 6.5
“Dimensional examinaticn 1 eea. 11 6.5 Percent defective 4.4.2
Testing:9/
Group ﬁ (except hardness) 1 es. 11 - 1.5 Parcent defective L.5.1
Group B
Tolerasce grades 0.5, 1, and 2 - .
Accuracy level gr-de 1 microinch S 0,03 micromstre }. 100% Inlpocuou-.‘ﬁ/
Acciracy ievel grade 2 microinch W,05 wicromstTa,s
Tolerance grade 3 1 ea. 1z 2.0 Percent defeccave | _<.0.&
Hardness --a .- el cemcmvecoor=- h.0.<
Preparation for delivery one Defscts per
__| container 8.2 4.0 { bundred units L.6

/Recommended testing Order is &s follows: L.5.4 (burrs). b, 5 5 (lurﬁeo texture), 4.5.6 (wringing).
L.5.7 (squareness), 4.5.9 (flatness), 4.5.10 (parallelism), 244 L.5.11 (length).

10/Ne sampling - All units in lot shall be inspected for requirementa of 4.5.2, 13
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L.k Mution.

L.4.1 Visual exarirnetic-. Esch saxple urit shall be examined Tfor any noénconformance in desigt.
material, workmanship, and mariing. Deofects are 1isted in tadble X.

. TABLE X. Clmsssification of 8zfects
Categories Defects
Critical: Hone dafined.

Mmjor

101 Style, class &nd type not as specified.

102 fot of inch ©r wmetric system as applicable.

103 Size marking, missing or {llegidle.

104 Middle third of gaging surface not frec of identification marking.
105 Jaentification or number marking missing, or 1llegible,

106 Material identificstion marking missing (except grade 3).

107 Set incomplete; parts wissing.

108 Pvidence of burrs, nicks, fractures, sharp corners, raisad edges Or

1apping streaks. .

109 Manufacturer's raport oF calibration if required-missing.

Minor

201 Case will not accept blocks or accessories.

202 Blocks and accessories not readily removable fror case.

203 Elocks and acceasories not held in place when case is closed.

204 Marking, manufacturer's nams Or tredemark missing, incorzect, illegidle,

or not permanent. .
4.4.2 Dimensional gxamination. Each sample unit shall be examined fOr any nonconformance witih

cross sectional dimensionsl requirements of 3.1.

L.5 Testing. Each sample unit aball be tested in mccordance wiin 4.%.1, and &.5.2, vithout
damage tO the wringing or geging suriacas. Tne supplier may use other test methods tc assure
compliance with the requiremants, howvever for referee purposes, tbe test methods specified berein
shall be used.

L.s.1 Group A tests. Each sample unit eball be subjected to the applicable tests of L.5.b
(vurrs), 4.5.% (surface texture), L.5.6 (wringing), %.5.7 {sguareness), and if specified 4.5.8
(pardness). Data for testing is stated in table XI.

L.5.2 Gro%g B tests. Each unit sbhall be subjected to the applicable tests of 4.5.9 (f1atness),
%.5.10 {perailslism), and 4.5.11 {length). Deta for testing 13 stated in table XI.

Tawr® YI. Data for testing

Tests E:;:’:::c: Bection 3 reference )
Group A
Burrs L. 5.k ! 3.8.3.1
Surface texture L.5.% 3.8.3.2
Wringing 4%.5.6 3.8.3.3
squareness (nongaging
surfaces) 4.5.7 3.8.3.k
Bardness (if specifisd) | 4.5.8 3.k thru 3.4.5
' grouwp®
Flatness L.5.3, 4.5.9 3.8.3.2
Parsllelism L.5,3, 4.5.10 3.8.3.2
Length L.5.3, 4.5.11 3.8.4, tavles VI, VII

16

P W AN srahas
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4.5,5 Fessuremsnt ypcertpiniy aljowance. There are many fectors which affect the sccuracy of
length, parallelism and flatness messsuremsnts of gage blocks, To eliminate bordarline diwputes, the
additional length deviations in table XII shall be added to the tolersnces in tebles VI and VII for
the tolerance grede 0.5, 1, 2, and 3 ané the accuracy lewvel grade 1 y in, (0,03 ym) ard 2 p in,

(0,05 pm) gage blocks before the item is rejected, Both ths plus and minus length

tolerances sre incressed by the amount gim in table X'II. The additional flatness and paralleliswm

deviations in table XII shall bs addad to the tolerances is table IV for tolerames greds 8.5, 1, 2,

and 3 gage blocks before the item is rejected, No additional flatness and parallelism devistions shall

be added to the tolerances in table V for accuracy level grade 1 yu tn., (0.03 ym) and 2 y 4a, (0,05 m)
14and a oha 4d&am o

mama hlaska Tf anv Ana masanvsmean? awcaada thaaa L_o1Y L. —_ . _a_a
PP PAVEERS. 45 Wy VNGRS UiTHelLL GALSEES LUEES LAAELWE, LEBT ALEE PRALL PR TE jECCET,

l‘A!L!VnIV. Lumc for _Bsasurenent uncertaiaty

Tolerance grade

6.5 1 4 3
Nominal size — = =
) Flatness Flatness Flatnesr Tlatness
Length | Parallel-|! Length | Parallel-| lLength Parallel- | Length |Parallel-
ism ism ism ism
Inches IMillimetrss Values in microinches (micrometres)
4 or less]100 or less|l (0.03) |1 (0.03) 2 (0.05) ]2 (0.09) | 2 (0.05) ] 1 (0.03)] 2 (0.05)|2 (0.05)
4
e o over 2% -- - |3 (0.0m |1 (0.09 | 6 (0.15) | 1 (0.03 |6 (0.15) |2 (0.05)
over B over 200 - - l(0.100 11 (0.0%) t B (a.20) | 1 to.0m ! 8 (0.20) 12 (0.05)
thru 12 thru aw \ Y Ll ~ N 4 - \wew l' v \wvsievys = \weivwss
over 12 over 300 c tmn 35y ba 74 ncs lam 7A o2 . oy e omes VA -
thru 20 thru 500 .- -- 5 (0.12) J1 (0.03) [10 (0.25) 1 (0.03) po (0.25) 2 (0.05)
L.5.4 Burrs and raised edses. Pach block shall be wrung to & tunssten carbide bloek., If block

fails to wring, use light box flatness inspection tcchniqnu t0 locate the defects. With a 30
percent refiective coating such as titaniup oxide on the quartz fiat, the burrs or reised edges
vill shov up ap coOlored spots or sharp changes in fringe continuity. Biges may be tested with
microinterferometer. The entire set shall be rejected if more than two blocks bave raised burrs

An addrmos acwacaddmo o aa o A ma
On $Lgcs SKCocuwang 1 p in, or 0,03 ym,

L4.5.5 Surface texture on gaging surfaces. All
ha

b
not surplied in sets, after thoroush claaninz a
not supplled in sets, after thorough clsaning, arrangsd in &nh arrRy On & tray aod

gaging surfaces exgmincd. Those appearing to have the rougbhar surface texture shall be compared
visually with samples known to conform to the maximum limit pecified in tadble IV. Those
blocks which appear to be questionable ghall be subject tests of L _.5.5.1 and L, 5. 6,

PAR Y e el

gage blocks and accessories in a set, or those
by
-

o owarmaand don an awmeanc s — e e o
L 4s H €

4.5.5.1 BSurface taxture measurement. The surface texture mesasurement sball be made either by
the tracer type surface analyzer (4.5.5.1.1) or by microinterferometry (4.5.5.1.2). The
microinterferometer method shall be used for referee test. .

4.5.5.1.1 -Arithmetical average roughness height. The arithmetical average roughmess height

shall be measured with & calibrated tracer type surface roughness analyser whicb meets the
reguirements of the ANSY BUA .1 srandayd,

=2 D2 54 ARNSL .

4.5.5.1.2 Peak to valley ‘bog ht. The predominant peak to valley beight shall de determined by
microinterferometry or a chart produced on & surface roughness analyzer {see 3.8.3.3), The
narrovest width riddbon \dth parallel sides and parallel to the mesan line bdut not necessarily
siraight is drawn on a continuous series of micrographs or a chart where it truncates the highest
peak and the 1owest valleys. The sum of the individual truncetion widths of the clipped peaks
and valisys shall each be 10 percent of the microgreph or chart leagth. This length h 0. 03 ineh
or 0.75 &= timss ths bhorisontal magmification. The ribbon width is divided by the
appropriate vertical magnification to cbtain the microinch or micrometrs predominant pesk to
valley height which shall meet the requirements in tadle IV.

-
~d
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4,5.6 Mpingd gquality. Only those blocks which are questionsble on the visual surface texture
test af 4.5.5 %E Mrormqmua mm-rtmndnopucdmtmno
(preferadly fused silica) shall be washed with -ttul alcohel and wiped clean with cloth or tissue.
The gaging surfsce sball be wetted with a thin film of rust inhibiting o1l by either contacting it
to an oil-coated optical flat or dust free lightly oiled cloth. The ©iled gaging surface shall
bs viped Dearly free of oil then slid ipto contact with the clesn dry optical fiat. N lor or

= a- o amddma wetwmires o=

trace of 0il film shall appear through the clear cpiical L&t over the entire wrung gsgl
surface for the tolerance grade 0.5, 1, and 2, and accuracy level grades 1 g in, (0.0

-
2 p 1n, (0,08 ym) gags blocks, The eolonnca grade 3 blocks shall have pot less than 80 percent of
ssloriess wringing asrea.

§.5.7 Bquareness of geging surfaces to sides. Squareness shall be tested either mechanically
or optically.

4.5.8 mgu test. If specified (ue 6.2), material used in gage Dlocks and accessories shall
be tested for the hardness specified in 3. 4.1 through 3.4.4 on partislly finished blocks and
sccessories only. Thnree (3) samples sball be selected from the initial 1ot and tested for bardness.

Three (3) readings shall be taker fromz each uq:le unit. Any sample that does not meet the

bardness rﬂ\nrmm shall cause rejection of tbe 10t represenied by ihe samples.

L.5.9 !ptmu of gaging surface. (Bee tadles IV, V, and XII; and 4.5.3).

4.5.9.,1 TYor tolerance gredas 0.5 and 1 ard mccuracy level grades 1 u 4in, (0.03 um) and 2 u in,
(0,05 1m), the flatness devietioma of the gaging eurfaces on blocks 0.100 fia. (2.5 ma) snd longer

shell be measured unwrung in en interferomater with a master zefarence flat using sollimated mono-
ehromatic light of kneowm wavelensth and visuad within 2° of narmal incidance, Tha flatnessa

deviation h any direction over tho gaging surface, excluding 0,02 tn. (0.5 -) on the edges, ahon
aet excesy ths tolerances given in tables IV, V, and XII as epplicable, (Blocks of tolersmce grades
0,5 and 1 and accuracy level grades 1 u in. .03 um), and 2 u in. (0,05 um) under 0.100 in, (2.5 mm)
ehall ba weasured for flatness when they are wrung to s fused silics optical flst,)

4,5.9.2 Yor tolerance grades 2 and 3, the flatness devistions of gaging surfaces on blocks
0.100 in. (2.5 sm) and longer and accessories aa applicable shall De measured sitbher in an
interferometer Or & light dox. If the light box method is used, the deviations shall de measured
with a master optical flat and -onocnmuc light of known nvnhngth. The interference fringe
shall be viewed at an angle within 10° of normal incidence. The Tistness Geviation in any direction
over the sasing surface, excluding O. .02 dm, (0,8 -\ ar 0,08 in, (1.3 sm) whare semlicable on the
odges, mn not axceed the tolerance giv.n 1n uble Iv. Btncc the -3or1ty of tolerance grades 2
and 3 diocks under 0.100 in, (2,3 -) in length are not precisely fiat in their free state, the
test for parallelism {see L.5.3 and L.5.10), is considered sufficient.

L.5.10 } llelism of surfac The deviation in parsilelism shall be the maximum
variation in leneth between tha gaging ncu excluding 0.0R in. (0.3 sm) at the edges of the faces,
and shall meet t.ba requirementa of ubh Iv md 4.5.3. Tor all tolerance gmn of gage dlocks,
and accesscries as applicable, measurements of the parallelism devisiion shall be made
interferometrically or mechanically. For sizes of blocks less than 0.100 in, (2.5 ma), the
tolerance for tolerance grades 2 and 3 appun toc the mnuon m lnmh dctcrninod by a point. to
point mechanical measurement. For acouracy level grades 1 & ia, (0,03 ym) and 2 u in, (0.05 um),
mssswrements of the parallelisnm devistion shall mlv be mads interferometrically.

4.5.11 W ed b1 1 . The measured gage Dilock lengtin sball be either the
interfercmetric mean gage leagth Ene ﬂ.‘ure 3), or the corrected mechanical gage length.

4.5.11.1 The interferometric mean ﬂ' length by sbsolute interferometry. The interferometric
mean gage leng a same Diock, measured by absclute intsrferomatry, sball be the mean of two
pcrponucuhr distances dbetveen the Ql'toctive refiecting plane of the auxiliary surface and the
effective reflecting plane which passes through the reference point where both the axiliary
surface and the gaging surface are cf identical phase and when the gage block is wrung to the
auxiliary surface in both aspects to account for the variation in flatness and wringing
charecteristics of both gaging surfaces. 1If all suriaces are nct identical, a correction
sccounting for the differences in phass must be applied {see figure L).

18
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The mechanical gage length. The mechanical gage length shall be the length obtained
10

an interferometrically measured gage block applying the necessary deformstion

i

arison
correctiona (see 4.5.11.5.3.1).

4,5.11.3 Reference point, stvle 1. The reference point shall be a point located in the middle
of either gaging surface (see figure S).

L.5.11.4 Reference point, style 2. The reference point shall be & point of either gaging
surface located uidny between the hole Or cuter edge of countersink and the edge ©of the bloek

______ - ke € amas ~f MVmala maolad eha a— 5 5
nearest t0 the asize marking. In tbe case ©f blocks markad On ths ¢ gaging surfacs, the top

reference point shall be located midway between the hole and the edge of the dlock to the right
of the size marking (see figure 6). 'me bottom reference point shall be the airror image point
e £)

of the top reference point {see figurs £).
4.5.11.5 Length. Depending on the tolerance grade, lengths of gage blocks shall be measured
by absolute int erfgmtrv or 'hv pnmmri aon with calibrated 1.mh ltlndlrd! ng;p_e .__!g!‘..‘ly

precise means of comparison, taklng lll precautions possible to assure that the accuracy of the
final results is compatible with the tolerances, as specified in tables VI and VII.

— Reference Point on Goging Surface —

%
N

=T
”~
i B
Gage Mean
Block Goge

19
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r'i’ Phase change correciion
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-Phase chonge] Quariz
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mo-- ahanwa snrrection. It is required when surface
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texture of gaging surface of gage block and uuxiu:ry
plane are not the same OF their ssterisl are not the

11/mget portion of the phase change which is equivalent to tbe poase
change of the gags block surface marked "A". .
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FIGURE 6. Reference point, style 2.

4.5.11.5.1 Length of tolerance grade 0.5 gage blocks shall be measured absdlutely by
interferometry (see tabls XII and 4.5.3). Dimensionsl metrology laboratories with gage block
interferometers may be requested to test the length on questionable blocks. Only as a last resort.

AAAAA s o

the National Bureau of Standards miy be requestlad 10 act a3 relferes.

4.5.11.5.2 length of tolerance grade 1 gage blocks shall be measured by absclute interferometry

or by mechanical comparison with accurscy level grade 1 i in, (0,03 =) gage blocke

(see tables V, XII, and XIV; and 4.5.3). However, rejected blocks shall be tested absolutely by
interferometry 1f their mechanical values are Questioned.

4.5.11.5.3 length of tolerance grades 2 or 3 gage blocks and gaging accessories and accuracy
level grade gage blocks having tolerance grade Z or tolerance grade 3 lengib accuracy shall be
measured by comparison with accuracy level grede 2 u in. (0.05 um) gase blocks, or better

(see tables V, XII, and XIV; end 4.5.3).

4.5.11.5.3.1 B8tyli deformstion corrections shall be applied when mechanically comparing steel
gage block masters to steel blocks of @iffering surface taxture and when mechanically comparing

—mma Wmlnakae ewwdéhh ma ad > AL oo - s - s
§oEs blocks with mmsters of & diffsrent class of =mterial. Since the radius of ths sontact styll

and the contact areas are continually changing from wear, the use of theoretical corrections for
slastic deformstion are not Always practicsl.

L.5.11.5.3.1.1 Dgtermination of deformation correction for upper stylus of single or dual bead
Esge block c%ntg; Measurements are made On two accuracy level grede 1 u in, (0,03 um)
hl a

gage blocks of different compositions or of d4ifferent surface textures (-.n tahle V\ BRloeks adbout
0.150 in, or 3.5 mm in length are carefully wrung togetber and then the combination u allowed to
reach a room temperature of 68° ¥ (20° C). Blocks are moved under the stylus with forceps. Tbe
combination is read in the two aspects, (see figure 7). The Aifference in resdings is the

-
P
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First Reading .Second Reading

=]
S S ’
Y/ L L Ll R TP IN ORI EN.
FIGURE 7. Deformation correction for upper stylus ©f single
or dual head gage block comparator.
L.5.11.5.3.1.2 Determination of deformation correction for lower stylus ©f dual head gage block
¢ rator. Measuremenis are made On two accuracy level grade 1 ¢ in, . sa
3§§erom materials or surface textures (see table V). Each block is woved over the lower stylus
to position the block firmly on the

using the 5 ounce force (150 gram force) of the upper stylus 6 poeiti
table (see figurs 8).

e 7!:1:55 -+ - P 2 4

First Reoding Second Reading

™M

T
[ Al l _ B

AR 0 AR

o L

FIGURE B. Deformation correction for lower stylus
of dual head gage DlOCKk comparator.
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4.5.11.5.3.2 Thermal expansion conjecpior'us shall be applied wher mechanically comparing gage
blocks of differen: compositions (see 6.5).

L.6 Inspection of preparation for delivery requirements. An inspection shall be made to
determine that packaging, packing, and marking requirements of section 5 Of this specification are
complied with. Defects shall be acored in accordance with tahle XITY. For examination of
contents, the sample unit shall be one shipping container fully prepared for delivery selected just
prior to the closing Operations. Defects of closure listed shall be examined on shipping containers
fully prepared for delivery. The 1ot size shall be the number of shipping containers in the end

iten impcction lot. The inspection level shall be S-2 with sn AQL of &, 0 expresssd {n terms of
dafacis per undred units,

TABLE XIII. Classification of defects

Examine Defects
Do mbed mmm [ mee® mnd mam Y o Y PRy £ mmmmamma m s 291 oY o ———amem
I AL S \ECALEILWVI VELUU‘H, &UIGVIL CUH' A&&"LUL‘, _Pl\lwl -L"'
and interior) location, sequence, Or method of applicstion.
Matawiala Anyv soanatitinant mé and ne Ao Atsmenad
Materials Any constituent missing, Or &ammged.
Workmenship Inadequate application of components such as

ineomplete closura.of eontainer flans, loose

str;pping, inadequate strapping, bnlging
distortion of container.

5. PREPARATION FOR DFLIVERY

5.1 Preservation and ckaging. Preservation and packaging shall de level A, B, or C, as
specified (see 6. Wher guges are shipped or reshipped, the gmge block case shall be taped with
l-inch wide or wider reinforced filament tape conforming to PPP-T-97, type I, or equivnlent to hold

the Case ;.Ggeuuer &nd blocks in place when case Cracka Or breaks Or imtches Teil ll!! Tigure y‘

Bands of tape along the length and width of the case shall not be over five inches apart nor more
than three inches fromw the corners.

5.1.1 Level A.

5.1.1.1 Cleaninz and drvir ng procadure hefore annlving nraservatives. The gase ®locks and

accessories shall be cleaned 1n accordance with MI1-P-116, process C-5 (pctrohu- solvent cleaning
followed by fingerprint remover) and dried by procedure D-& (wiping the surfuce with ciean, dry,
lint free cloth). Do not touch clesned gaging surfaces because body oils and salts cause stains
under the preservative coating.

Unless
otherwise specified see 6.2), each gage block or ncconory umll be coate vn.b type P-2, P-3, or

ativa Or whan asnasifiad (aaa 2 may ha membantald wdth torma B (wrnimtla Anwmaslan
STive ©Or, wnen SpeCtiiiliad (88t T.2), BBy e proteltied wWilh ype I©=40 (vCliatlilie CCorIrcsicthn

inhibitor paper) in accordance with MIL-P-116.

5.1.1.2.1 Gage blocks and accessories without case. Barch sage block and acceasory; cept th
deburring stone, tu:rnuhcd individually shall de pnurvod as lpociﬁcd in S.1.1.2.
5.1.1.3 Unit packaging: (see figure 9).
23
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& T~ Y~ _—TAPE, WATERPROOF- PPRTFLO

S Hqt
w_
BOX, FIBERBOARD- PPP-B-630

FPIGURE 9. ‘hlpiu and packaging i{llustration.

A LW b - e

D i.1. 3 i & ULOCKE O &CCT

furnished with a case, preserv , -ball bc intencd in the applicable

slots. Jolded material conforming to MIL-B-121, gndc A, shall be used to cover the items in the
case to shisld the nressrvative and asecure the items within the case whan it iz closed. 'Phieknnnx
of this material shall be such that it will not exert excessive stress on the blocks, hingu. or
latohes. The case shall be closed, taped, and packaged Method lA-1l4,in accordance with
MT1-P-116. VWooden oases shall be wrapped in kraft paper prior to putting the tape on the case.
Alternatively, -nuna upe sball dbe put Aronnd the case and the filament upa puced over the
masEing iaps. Tue vagged item snall then be PacEAged in & container couforwing o PFP-B-535, t7ee
CP, variety SV, class weather-resistant, cushioned with materisl conforming to PPP-C-843, type II

and taped in sccordance with the appendix to the container specification.

24
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5.1.1.3.2 Gage biocks and accessories n‘m % cases, Or outdide ihe case. Zach gage block or

accessory, with the exception of the deburrirng s:ione, furrished individually, preserved in accorda-ce
with 5.1.1.2, shall be packaged Method 1C-1 Method III. The items shall be further packaged
g to

N 5 e Lles s o [P iy <= nen B clL s PPP-B F 474 P b W P sho vy
1ncuv1uun1.;y in ¢loee zzntlng DOXES Cconiormlin rrr-p-300 OF rrr-p-oijo. Closure shall be effected
by taping.

€ 1 N Tt B Mo, cama bMVTArabe 2emd acccccammld ae akal11 b e ccemcad awmd maalea._ [ Py T Y

Dedo£ AEVEL D, iAne € DIUCARS &NU &CCeEasLT.ITE SBNall Ve pressiyv aGU paCRaged in CCUIUANCe wiil
the requirements for level A, except that the barrier bag required for Metbod IA-14 may be omitted

£.1.2 YLave)l C, The saca hlnska and arnrasanrisas ahall ha narkacsad in aAncordancna with *ha

5.1.3 lz¥sl C. The gage blocks and accessories shall be packaged in sccordance with the

5.2 Packing. Packine shall be leval A. R
‘< pA= sEss TR oSEEES i o=

5.2.1 Level A. Gage blocks and accessories of like description treated and packaged as specified
in 5.1.1.3.1 or 5.1,1.3.2, shall be packed in close fitting boxes conforming to PPP-3-383, class 3;
PPP-B-591, class I1; PPP-B-601, overseas type; PPP-B-621, class 2; PPP-B-630, class weather resistant;
or PPP-B-640, class 2; style A. The gross weight of the triple-wall fiberboard box and the wood
boxes shall not exceed appraximately 200 pounds. Strapping shall de in sccordance with the appendix
to the applicable box specification.

5.2.2 level B. Gage blocks and accessories ©of like description treated and packaged as specified
in 5.1.1.3.1 or 5.1.1.3.2, shall be packed in close fitting boxes conforming to PPP-3-385, class 1;
PPP-B-591, class 1; PPP-B-601, domestic type; PPP-B-621, class 1; end PPP-B-636, class domestic. The
gross weight Of the wood boxes shall not exceed approximtely 200 pounds.

5.2.3 level C. The gage blocks and accessories shall be packed to assure carrier acceptance ard
safe dcuvery to destxmtion Containers shall comply with the requirements ©f the Uniforwm Freight
Classification Rules or National Motor Freight Classification Rules, as applicat 1! to the mode of
transportation.

5.3 Marking.

5.3.1 Civi)l agencies. 1In addition to markings required by the contract or order, the packages
amd ahld;monldns anmtadmnaces ahall ha awmlead 40 asssnwdanaa adéeh P.A Qe A W 1292
_ilu -lALVV.LIIG WWVIIVERALISI D BB LL VE BRI ATU 4 BCUVVIMBRLILE Wa Wil FEW. [=2°1* ) AN o i )

$.3.2 Military activities. In addition to markings required by the contract or order, the
packages and shipping containers shall be marked in accordance with MIL-8TD-129

6.1 Intended use. The gage blocks covered by this specification are intended to be used as
1

P YRY P
10110ws: .

(a) Tolersnce grade 0.5 gage blocks are special atandards which are required for extremely
M wh mmani 2dn e '!‘--.- NlAanka ama mAd messemendoeld Foae -l sima ChamafAna
high precision gaging work. G88S ULOCRS &fe MOl TeCOamenasu IOr genera. Uss, asreictre

they should be ordered individually for specific applicatiocns.

grn__gg 1l sage blocks are hhcﬂtorv refarence standarda. gg.__.y are uaed for
calidrating inspection gage dlocks and for ln‘h precision gaging work.

a—
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—
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et
»
3
=]
n
»

(c) Tolerance grade 2 gage blocks generslly sre inspection and tool room standards.

(4) Tolerance grade 3 gage blocks are generally used as shop standards.

(e) Accurscy level grade gage blocks permit the purchaser to obtain dblocks with speciel
flatness and paralleliss requirements whick provide controlladle micrcinch and sicrometre

14alNINas SNl PRTRLLISLLSE ISQuULTIeEsnNts W

dimensions for specific applications when the blocks are used with their calibration
report. Generally, accurscy level grade 1 u ia, (0.03 jm) ot 2 u in, (0,05 ym) gage

blacks would ba nead 22 mastars for calihratine sass hlacks and mascay rine aamea,
lecks u’ll e unsel as mastars o ting $48° Ens St SaRg S,

28
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(r)

(a)

(n)

6.2 Orad
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Blooks under 0.100 inch (2.5 mm)in length in their free state (see table IV), are very
difficult to make to the flatness tolerance for tolerance grades C.5 and 1. S8ince
thin blocks are comparstively &ifficult to wring over their entire wrirnging surface,
they are not recosmended for high uccumy use. Where more complete wringadility is

______ crmmad o

uc-;rcc, thin tus

< 4
-

Bteel gage blocks with hardness grester than the equivalent of RC-62 tend to have
greater gage life and scratch resistance but may lack waximum dimensional stability.

When long gage blocks are used in horizontal position, they shall be supported

PN, Tomaadad A DIIR ¥ do Pursm asah and AC tha W)
PR va

Airy positions. The supports are locatad 0.2115 L in Iycs sech snd of the

ing data. Purchasers shouid select the preferred options permitted herein and include

the following informstion in procuremsnt documenta:

28

(a)
(v)
(e)
(a)
(e)

(£)

(n)

(1)
(&)

(w)

Title, number and date Of this specification.

Btyle, grade, class, and type of gaging blocks (see 1.2.1, 3.1, 3.3, and 3.4),

Ir l;.ylc 1, inch system gage blocks 0.531 x 1.500 inch dimensions are required (see 3.1).
Dimensions Of style 3 gage blocks, if required (see 3.1).

If accuracy level grade gage blocks &re required, specify only 1f absolutely essentiel
(see 3.3.2).

Whether accuracy level grade 1 u in, (0.03 ym) or 2 u in., (0,05 ym) gags blocks are
required (see 3,3,2),

Whether accuracy level grade gage blocks shall meet the length requireuem.s of tolerance
grade 2 or tolerance grade 3 gage blocks (see 3.3.2).

Siges Of blocks, inch or metric (see tadle II or III), and set requirements (see 3.5
through 3.5.2.6).

Requirements of accessories furnished in & case with gage dlocks (see 3.6 through 3.6.2).
Whether & case is required for accessories furnished es individual sets (see 3.6).
Requirements for gage blocks and accessories ordered individually (see 3.8.1).

Wear block length, set (ses 3.8,2),

If tolerance grade mArking is required (see 3.8.5.3).

If manufacturer's report of calibdration is required (see 3.9).

" .
acouracy level grade calibration ia'r

wvornum. designated commercial Qimensi
Buresu of Standards (see 3.10).

wisad and whathay it 4s ¢to b
it is o

Quired, and whelher

nal metrology laboratory or

Ol

If inspection is to be conducted at a Jovernment or Government designated commercial
ladoratory (see 4.2). :

If bardness test is to be made (see L4.5.8).

Pmerat o
MEVESL W

Special marking, if required (see 5.3).
If saliper jaws are required isc carbide or chromium plated steel (see 3,6).
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6.2 Definitions.

{a) Gage length. The gage length Of a gage bloek i
s

auxiliar, dielec:ric true plane, Quariz cr gla
wrung and the block's reference point located on t

snnnc plane for that surface.

(b) Inch. The unit of length equal to 0.0254 metre.

(c) Metre. The internstional ugit of length defined as 1,650,763.73 vacuum wavelengths of
the unperturbed transition <F10 - 795 in krypton isotope 86.

(4) Microinch (u in,). The unit of length equal to 0.000 001 imch,

(e) Micrometre (;m)., The unit of length egqual to 0,000 001 metre,

(¢) Tolerance grade. The classification Of a gage dblock according o -pccinc manufacturing
tolerances on {latness, paralielism, nominal s taxtu

&
:
;
:
f3
§

(g) Tolerance grade number. The nuxber vhich designates the grade of gage block.

(R) Accuracy level grade. Clasaification which definss the accuracy capability of s gage
block or an entire set of gage blocks when used individually, without regard for the
paferance moint, but within the lensth limitations stated in the calibretion report.

2SaCTSNLCT Ppwaiis, washial neel catLlions

(1) Accessories. Items having gaging surfaces and also items having nongaging or locating
surfaces such as clamps and fasteners.

PO e W s o & an =
WO JENELI BEASUISNEIIVE VaATU =

o

Paralleliswm. The difference i
gaging surfaces.

—~
ty
~

Platness. The distance between two theoretical parallel planes which just envelop the
gaging surface.

z

Span of gaging surface. The longest straight line distance on the gaging surface

i O g&82 40€¢ 1OUE

d.i-rcg-rding for gage bloeks 0,020 imch (O, .S mm) or for accessories 0,060 fnch (1,5 mm)
width of the surface along the edges.

—
L
~—

(m) Surface texture. Random and repetitive micro deviations from the nominal surface which
include roughness, waviness, lay, and flaws.

= sl s b s oo A ah
nCauis ITUganNess, W¥RYanesS;

form the pattern ©f the surface and which

(2) Measurement error. The difference in magnitude between the actual value of a quantity
and its measured value due to systemmtic and randAcr errors genersted by instrumentation

environment and the human element.

6.4 The originating activity should designate the commercisl dimensional metrology laboratory or
the Government testing laboratory which it desirss to conduct the test and exaxination specified

IR - P Sy gy am=d oo - S -
in 4.2. It should not designats the Beticmal Burssu of Standards 2: the Oovernment testing

laboratory except by special prior arrangement with that Buresu. When an activity requires the
calidration of master gage blocks by the National Bureau Of Standards, it should place its order

Alvartiv with that Bureay

QaTSTILLY Wil Siss sur'e=v.

6.4.1 The Government testing nboutory designated should be witbin the same Joverumenti department
as the origimating activity, wherever applicable (see 4.2).

6.5 1In using carbide blocks tO measurs steel parts, the accurecy of length -uumnt- is affected
by differences from standard tempersture. Any deviation in tempsrature from 68° ». (20° C.)

should be measured and the actual gage dlock length calculated. The coefficients of thermal

sxpansion ars given in the msnufactursr's certificats of inspection ( {ace 3. Q\ T™hae tahulation of

materials and coefficients of expansion (see table rrv) are given to -phnuu the need for knowing
the correct information for a given set Of gage dblocks.
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TABLE X1V
Thermal Coefficient of Linear Expension
Gage block Microinches /inch ¥ HMicreinches /inch C
| _Omcyomstres /wetry °F) | Qticrowecres /metre 'C)
L s a2 a = 0.3
Chromium carbide &,7 77 8.3
-7 -1.3
+'2 4.‘
Steel 6.4 -t 11,5 -8
Tungsten carbide 3.6 6,5

6.6 Deburri used ¢ blocks. Used gage dlocks require removal of burrs On the gaging surfaces
befars nuﬁSnEion. g%uulw flat deburring stones are reguired. Granite or Arkansas stones
ars used On stesl blocks. Bilicon smyPilde or sintersd alu=inum oxide stonss are required on
tungsten and chromiurm carbide dlocks. Unless the used gage dlocks are thoroughly cleened and dburrs
on the gaging surfaces removed, the ©locks cannot de accurately measured and accordingly the

calibration report will be of no significancs,

6.7 Periodic recslibration. Periodic recalidrstion of used gage blocks is recommended to
determine renlacement needs, The interva)l bhatwean calibrations will vary with the class of bloek and

SeFp~=—CS2Rnt neecs: 4 erva. Lwes =L 2R 2 1R A clas

with the conditions and frequency of usage. Gage dlocks utilized in msnufacturing departments
might be recalidrated monthly whereas blocks used in the calidrating of other blocks may be
mmintained adeguately with annual recalibration. The following suggested schedules are typical of

practices prevalent in industry:

Tolerance grade 0.9 Annually
1 Ammuglly
2 Monthly to semt-annually
3 Monthly to quarterly

6.8 Replacemgnt lqvels. At recalidbretion periods, it is suggested that individual blocks which
deviate moOre than twice the length, flatness or parallelism tolerances for new blocks oOr which bave
lost tdheir wringing Qualities abould be replaced. Blocka which have only undergone a length change
4o not need replacement if corrections frem & calibration report are applied in usage. When
recalibretion indicates that 25 percent or more of the dlocks in a set should be replaced, the entire
set nOrmally sbould be assigned to lower accurscy work. Recommended testing order for used sets of
gage blocks 1s as follows: L.5. 4 (vurrs). 4.5.9 (flstness), &.5.6 (wringing). 4.5.10 (parslielism),
k.5.11 (length), and 4.5.5 (surface texture).
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6.9 Supergeding dats. Tha metric block series in all metric sets except for the IN-88 get and the
long set were modified, Two additional metric sets with the two miliimeter base were added., Claes IV
and the alternate set of accessories ware deleted,

YILITAXY INTEREST: Preparing ectivities:
Custodians: GSA-PSS

COM-MBS
Assy = GL
Mavy - SH
Alr Torce - B4 ‘ CIVIL ACEWCY INTERRST:
Ravisv activities: Con-1me

GSA-FSS

-
8
8
3
g5

Orders for this publication are to be plsced with Gemaral fervices Aduinistratiem, acting as sn
agent for the Superintendent of Documents. See section 2 of this specification to obtaia extrs
copies and other documsmts referenced herein., Price £35 cents esch,

29
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INSTRUCTIONS: In a continuing effort to make our standardization documents better, the DoD provides this form for use in
bmitting comments and suggsstions for improvements. All usss of military standardizstica dotumments are invited &5 provids
sugvestions. This form may be detached. folded along the lines indicated, taped along the locee edse (DO NOT STAPLE). and
mailed. In block 5, be as specific as pomible about particular problem areas such as wording which required intarpretation, wa
too rigid, restrictive, looss, ambiguous, or was incompatible, and give proposed wording changes which would alleviate the
problems. Enter in block 6 any remarks not related to a specific paragraph of the document. If biock 7 is filled out, an
acknowisdgement will be mailed o you within 30 days t0 i€t you kpoWw thai your cominenis were received and are being
considered.

NOTE: This form may not be used to request copies of documenta, nor to request waivers, deviations, or clarification of

specification requirements on current contractz. Comments submitted on this form do not constitute or imply authorization

1o waive any poriion Of the referenced Gocumeniis) or io amend contraciual requiremenis.

(Fold slong this line)

(Foid slong this line)

DEPARTMENT OF THE ARMY

NO POSTAGE
NECESSARY
1F MAILED

IN TeE
UNITED STATES

OFFICIAL BUSINESS

L NS e | BUSINESS REPLY MAIL

1vi
FIRST CLASS PERMIT NO. 12082 WASHINGTON D. C.

POSTAGEWILL BE PAID BY THE DEPARTMENT OF THE ARMY

e ow

Commander

US Army Natick Research and Development
Laboratories

ATTN: DRDNA-EMS ( Mr. W.J. Doyle)

Narick. MA Q1760

I
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