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Thia apec1f1cat1on vas approved by the Coaa1111oner, 
Federal Supply Service, General Serv1eea Admin1atration, 
for the uae of all Federal asenctea. 

1. SCOPE AJCI) CU.SSlriCJ.TlON 

1.1 ~· Tbia 1peeification covera isnaoua rock (&ranite) aurfate plat .. for u.e in pr•ciaion 
loeatiD&, layout, an~ ia.pect1on work. lt enca.paa1ea new certification, recertification in the field, and 
recertification after reaurfacin&. 

1.1.1 Pederal •peeification co .. rat~. Federal apecificationa do not include all atylaa, 1radea, and 
aiaea o! the c~dity indicated by t~ titlea of the apecificatioaa, but are intended to cover only thoae 
1enerall) uaed by the Pederal Government. 

1.2 Claaa1f1cat1on. 

1.2.1 Stvlea and gradea. Surface pates ahall be of the foll~ng 1tylea and aradea. 

Style (Snape): 

Style l • aectangular, DO lip (aee fig. 1). 
Style 2 - RectAn&ular, 2 lip, either direction (aae fi§. 2). 
Style 3 • Rectanaular, 4 lip (aee fig. 3). 
Style 4 • Round, no lip (aee fig. 4). 

Grade a: 

Grade M 
Grade A 
Grade I 

2. APPLI CAlL! DOC1M!In'S 

:.1 The follovin& a,_cificationa and ttandarda, of the iaauea in effect OD date of invitation for b141 1 

or re~eat for propoaal, form a part of thia apecification to the extent apecified herein: 

Pederal Specification.: 

TT-V-121 - Varniah, Spar, Water•leailtin&. 
PPP·I-1035 • l&rrier Material, Watarproofad, Plezible 
PPP•I•601 • ao ... , Wood, Cleaced•Pl,-ood. 
PPP·B-621 - lox .. , Wood, Nailed and Lock•Coraer. 
PPP-8•636 - loa, Fiberboard. 
PPP·I-665 • loxea, Paperboard, Metal-Stayed (tncludina Stayed Material). 
PPP-S-676 - loxea, Set•Up, Paperboard. 
PPP-C-6§0 Crataa, Wood, Open and Cc~r=d. 

Pederal Staadarda: 

Pad. Std. No. 123 • MarldD& for o-utic SMpM!lt (Civil qaneiea). 

(Aetiv1tiee ~~tside the Pederal Govw1a..nt .. , obtain copiea of Pedaral Specificatioaa, Standarda, and 
HandbooK. aa outlined under General tnfo~tion ia the Index of Pederal Spec1fieatioaa and Standarda, and 
at the pricea indicated in the Index. The Index, vhieh lneludea cu.ulatlwe .onthly ••ppl ... nte aa ieauad, 
ia for aale on a eubecr1pt1on baail by the Superintendant of Docuaenta, u.s. Government PrintiDI Office, 
Waah1ngton, JC 20402. 
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(SiQ&le copl .. of thLI apeeification and other federal Bpeeificatloaa re~uired by actiYitiel outaide the 
,_.eral Oove~nt for biddina purpoaaa are available witbout charae fraa luaineaa Service Center• at the 
GaDaral SerYic .. Ad.iutatration a.sional Offtc .. in loeton, Mew Tork, w .. hln&ton, DC, Atlanta, Chicaso, 
ICAma .. Cl ty, t«>, Port Worth, Denver_, San P'ranciaco, Loe Ansel .. , Seattle, WA. 

(Federal Go.era.ent act1vitiel .. y obtain cop1e• of Pederal Specifications, Standards, and Kandbooka and 
the lodex of Pederal Specifications and Standarda, from .. tabliahed di1tribution points in their agenciel.) 

M111e.rv Sp!ciflcatlaaa: 

Mcr~P-116 - Praaervatton, Methode of. 
MIL-I-45177 - lnatrumente, TTacer, Surface koushneaa. 

Mi 11 tari Stan4!rda: 

MIL-STD-105 - Se.p1ing Proceduraa and Tables for Inapection by Attribute•. 
KlL-STD-129 - Marking for Shipment and Storase. 
M[L-STD-1186 - Cueh1cn!ng, ~~choring, !racing, !locking and Waterproofing, ~th Appropriate Teet 

Methode. 

(Copt .. of Military SpecificatiON and St&ndarcla required by contr1 c:tora in coDMCtion with apec1fic 
procur-nt fuactione a beNld be obtained fra. tbe procurina act1vt ty , r aa directed by the contracting 
offi_cer.) 

A!!r1can National Se&adardl Inatitute, Inc,, Standarda: 

146.1 • Surface "faxture•Surface Rouahnaaa 1 WaviDUI and Lay. 

(Application for copiaa ahould ~ addr .. aed to the ._.rican National Standarda Institute, Inc., 1430 
Broadway, New ~or\r., 'In 10018.) 

b!erican Society for "feat1n& and "-teriale CASTM) St~darcla: 

Cll9·71, 1972, Vol. 12 - Standard Definition. of Ter.. Relating to .. tural laildins Stone•. 

(Application for coptea should be addraaaed to the American Society for Testing and Hateriala 1 1916 kaee 
Street, Philadelphia, PA 19103.) 

Uniform ct .. aification eo..ittee. A&ent: 

Vnifora Preisht Claaeification. 

(Application for copie• should be addr .. aed to the Uniform Claaaification ~ttee, Room 1106, 
%%% Soudl Ri:weralde Plaaa, aa.ic&~o 1 IL 60606.) 

National Motor Freight Claasification. 

{Application for copiea 1hould be addr .. aed to the ... rican Truc:kin& Aatoeiation, lnc,, Tariff Order 
Section, 1616 P St., M. W., Washington, DC 20036.) 

(Technical aociety and techniea' aaaociation apecificatioo. and standard• are ••nerally available for 
reference from libraries. They ar• alto dietributed .-eng technical groupa and uain& Federal aaenciea.) 

3. REQU1 kEM!Nl' s 

3.1 Material. Surface plate• covered by thia apec:ific:ation shall be made from fine or .. dium srained 
icneoua rock auch as biotite sranite 1 biotite hornblende, diabaae, hypersthene gabbro, muecov1te•biotite, 
and .u.eovite biotfta/sranite•gneirl, etc. The aaterial ahall be'free of ae..-, or other defecta vhieh .. Y 
affect the ae~ceaD1l1ty of the •~rface plate. ather Jranitel are acceptable provided th~y .eet t~~ re= 
~ir ... nc. of thie apecification (Hee 4.5) and are in aceorclance vith ASTM granite definition (aee 6.3a). 

3.2 O.a1rn end couD'Uetioa. The cleaian and conatnactioa ahall be auch that the •urface plate be free 
fro. aay defects which .. ,. render it ua.erviceable. 

3.2.1 Stjl~. ~~rfeee ~!atee co~red by th!1 •pec!f!cat!on 1ball be of the four atyl .. illuatrated~ 
f1,uraa 1, 2, J and 4, reapectively. 
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1. Style 1, ,ala~e, aa1 faca, ao lip, 
rect.aaplar. 

PIGOIJ 2· Style 2, plata, aurfaca 1 2 lip, aitber diractton, rectangular. 

P'IGUHE 3. Style 3, plate, surft~~ee, 4 lit', 
rect....ngu.lar. 

FIGURE J.. St,.l• 4, plat., eurtaoa, 
DO lip, t"'UDd. 



3.2.2 !!!!· Surface pla~•• eo9ered by tbia epeclf1eat10D &ball be of the alaea liated in table 1. 

...... 't. T e ... _ .. __ .. -••-.• -A· ~--··- -~-·-~· ... , ......... 
IIIII!- .... .., .......... _. ••••I •wt •·~·~· •••··~· a:•:=·l 

All UlMar diMaaioaa in tnchea 
Width Len1th Tbtca .. • C.lculat.ed Area 

Diaaonal {k._Pt ) 
lac:c.aaplar 

I 12 12 Sp~cUy 17 .o 1 
12 18 th c:kn .. a 21.6 l.S 

on y if 
18 18 eaaential 2.5 • .5 2.2.5 
18 24 30.0 3 

See 
24 24 Append1Jt 33.9 4 
24 36 )0 and 43.3 6 

Tahlu XI 
24 48 an XII 53.7 8 
36 36 50.9 9 

36 48 60.0 12 
36 60 70.0 15 

36 72 80.5 18 
48 48 67.9 16 

48 60 76.9 20 
48 72 86.5 24 

48 96 107.3 32 
48 120 129.2 40 

60 120 134.2 so 
72 96 120.0 48 

72 144 161.0 72 

~ Di..eter 

12 .8 
18 1.8 

24 3 .. 1 
36 7.1 

48 12:6 

3.2.3 ~ckQeaa and etiffneaa. Tbf aurface plate ahall have a th1ckneaa capable of aupportins a total 
aor.al load ·~•1 to 50 pounda for each •~are foot of au~face plate area loaded in the center of th~ plat~ 
Without deflactiua tbe plate alona a diasoaal or di ... ter .are than one-half the flatn ... tolerance 
(• .. 4.5.3). 

Por abao~l loedtna coaditiona, the btd4ar abould 1M notified of the intended u.ae (during the "Re-.ueat 
for QDote" period, ••• 6.2 (a)) for thickoe .. .odific:ationa, if re~uired (a" appendix 30). 

3.2.4.1 Cl...,iq leda•• on 1urface platea under 6 inchea thick aball not be leaa than 40 percent of the 
aurface plata thic:kD••, in thic~ .. (X, aee fipre 2) and the overhaq (T) a hall be one-fourth of the 
aurfaca plata thi~kaaaa. 

' , ~ ' Cl..,i=& led:ee on eurfece plate• 6 iDChe• tblck or o.er ahall not be leaa than 3 1nchea in 
tbt.ckaaea (X) ad tbe Cl'ftl'baftl (Y) aball be not .ore tban tvo incbea (aH fipn 2 and appendiJt 70). 

3.2.4.3 Ladae cl-.piQ& aurfacea aball be parallel with the workins aurface within 0.06 inch per foot. 
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l.2.S Sypportl. UDl••• otherviee ep~cifi~d, aupport of the aurface plate ehall be by thre~ fixed feet, 
located accordina to fi1ure1 S and 6 to aupport th~ work surface properly, and to aln1a1&t ••1 and warp. 
When the three fixed 1upport1 have apeciai requirement• due to tne1r loc•tion 1 Abno~l lead and/ar ~~br~= 
tion conditione, the 1upport1 and their locations •hall be apectfied on th~ purchaee o~dtr (Itt 6.2(e) and 
appendh 40) , . 

3.2.5.1 lectanaular plates. The aupport pada ehall be located no leaa than one-fifth or ~Tt than one­
fourth of the lenath and width tn from the end• and lidea, reapectiv~ly, with th~ exception thaL the ain8le 
pad at on~ end ehaii be located in tnt center (tee fi1ure S). 

REPLACEABLE 
~ STICKER 

\ 

~ ., 
..... 

~ 

/"" ~ 

\,. ' \1-

' ' 

A= 5 'o ~ of L 
e ~ 5 fo * of w 

"' ~ 
~ 

.. 
~ 

..r 

FICUR! 5. Support layout for rectanaular •urfaca plata. 

3.2.S.2 Jound platea, They •hall be located at three-.ually apaced pos1t1ona on a circle with a radiua 
of approxi .. tely 0,7 radiu1 of the plate neaaured from the center of the ba1e aurface (aee fisure 6). 

REPLACEABLE 
. STICKER 

rieuR! 6. Support layout for round aurface plate. 
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3.2.6 Bol .. , alota, ud tuerta 
cbe work aurfaea <••• appeadtx 60). 

3.3 Work aarface. 

3.3.1 Wor~bip of work aurfaee, The work aurface aball ~ fiDe precialon lapped, free froa rouah 
lappiq -ru, aDd objec:clouhle acratcbu for the work aurface •• rea, (aee 3. 3,4 •. ~). Evidence of 
looeely houod cryatala Dll tbe aurfac:e of grade AA platu aball b.: cau.e for rejeect.cm. Wben periocUcally 
claaaad with aoap and water or any other noncorroaive cleaner, the vork aurface ahall ba~ a ~~ality of 
aeali&ihle atickineae when in contact with c1ean precision objects. 

3.3.2 Surface texture. The aur 'ace roughneaa, average of five reading• ahaii not exceed j2 micro­
incbee arithmetical average for gra•e AA and A platea and 64 microinchea arithmetical average for grade B 
(aee 4.5.4). To prevent aticking ar.~ permit free sliding of workpiece• and acceaaoriea, the aurface rough­
n .. a ahall not be le~r. ~han 16 microLnches. 

3.3.3 Tolerance• on repeat readin& -.aaurement. Tolerance• on repeat reading ~••urement, vhen the 
wor~ aurface ie acanned with the repeat reading sage, are &iven in table II (aeo4.S.5 for teat procedure). 
If tbe a .. lleet tolerance 11 required, apecify it on invitation for bid, contract o ·order (see 6.2(m)). 
If it ia intended tbat aaall objects be meaaured on large aurfac plates, it abould be noted that a larger 
tolerance in flatneaa over amall areaa h penatrr-~ti on lar~ter pl.tes. 

Diagonal or Grade 
dianteter range M 

Incbea Pull 

Thru 30 35 
Over .)0 thru 60 4.5 

Over 60 thru 90 60 
Over 90 thru 120 75 

Over 120 thru lSO 90 
Over 150 100 
All aicea 25 

Grade 
A 

indicator movement 
mic ro1nc:he1 

I 60 I 70 

80 
100 

120 
140 

50 

Grade 
B 

(P'IM) 

110 
120 

160 
200 

240 
280 
100 

Obta 

When 
apeci 

When 

:lOt 

fied 

------------------_.------------~------------~--------~~•~p~e~c ~ 
3.3.4 Platneaa tolerance. All pointa of the vork aurface (aa meaaured with .375-inch diameter flat 

coctaeu or probee) ahall be contained ~tween tvo parallel planes, the baae plane ,.nd the roof plane, 
aeparated a diatance no greater than that epecified for the reepective grades. Tbe enveloping planes ahall 
~ parallel to the reference plane (aee figure 9), Tbe vork aurfaee flatneas tolerance for the three 
1radea of plate• are given in table III and 3.3.4.1. The toleranc~s on the A and B grade plates are 2 and 
4 ti .. a respectively, thoae of grade AA. Lilted value• tn table III do not neeesaarily comply vith formula 
io 3.3.4.1 becauae they confom vi th c~erc1al practice. 
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T.t.l\l.E JJJ. 1ottl fiq'"'·~.:. 
R~ctangu,lar ol.atu I' C•.ld• 

Width ; t~njj,>tt'; ' ,..,. 

}ndlPS 

12 
12 

18 
lB 

24 
24 

24 
36 

36 
36 

36 
48 

48 
48 

48 
48 

60 
72 

12 
18 

18 
24 

24 
36 

48 
36 

48 
60 

72 
48 

60 
12 

96 
120 

120 
96 

li 
1: 

I! 

li 

I! 

I 
II 

II 

II 

II 

so 
)0 

50 
75 

75 
100 

lSO 
150 

200 
250 

300 
200 

300 
3.50 

~00 

700 

750 
600 

72 144 ~ 1100 

Round plates I 
diameter I 

12 ~ 

~; II 
48 II 

50 
so 

75 
100 

125 

100 
100 

l'lO 
lSC 

150 
200 

300 
300 

400 
soo 

600 
400 

600 
700 

1000 
1400 

1500 
1200 

2200 

100 
100 

150 
200 

250 

20C 
}00 

)00 
U:O 

800 
1000 

1200 
800 

1200 
1400 

2000 
2800 

)000 
2400 

4400 

200 
200 

)00 

400 

soo 

3.3.4.1 Flatneaa toler~nces for unli•ted aurfaee plate si~e•. The flatneas tolerances for unli•ted 
srad~ AA pl:~~~ ar~ obt~~ned fr~ :h~ following f~~~!~: 

Total flatness tolerAnce 1 1 microinehes 40 + 

~he~e D = d!~sgn~l or diameter of the plat~ in inch~s. Th~ calculated flatneaa tolerance for graoe AA is 
rounded off to the nearest 25 microtnches. The tolerances on the A and 8 grade plates are 2 and 4 timea, 
reapectively, thoae for grade AA. 

3.3.4.2 Working surface area. Th~ flatness tolerance ahal! not include the aurface along the edge of 
each aiz~ plate aa epec1fied in table IV. 

--- __ J __ 

TABLE IV. •estrictiona on 
tolerance - all 

aurface area for flatneaa 
value• in inches 
Di•t•nce tn from ed@ea 

All srades 

1.0 

l.S 

•'-- 0 '-• .... 9"\.fio..,.. 11:!' .,..6ctnnn.sl.ntP 
IUL C..&IC ..,~&. .I..V.6..lU ... ~·-- -- ---

? 



J. 4 General workaaru .h!!_. 

3,4.1 Surface plate: covered by thia apecification ahall ~new or reaurfaced and of the quality 
aeceaaary to produce ~~ d appearance. 

3.4.2 ldeea and corcwra. The vork eurface edsea and conera ahall be approdtUtely 0.2·lnch radiua for 
plat•• one foot in dl .. ater or lea,th and O.l·inch radtua laraer for each additional foot in ai&e up to 
0.5-inch .. xiaue radiua. All other eda•• and corner• thall be a.oothly rounded. 

3.4.3 Side• adJacent to work aurface, ledae aurfacea and aguarene11. Tbe four tidea adjacent to vork 
eurface and all ledae aurfacea ahall have • aurface texture auch aa ia c~rcially produced by a wire aaw 
cuttin& operation or better and ahall be aquare vith each other within 0.06-inch per foot. 

3J.4 Iotta. aurface. lottoa aurface aay haw a aurface texture •• rough aa h c~rcially produced 
by a sana aav or -qual. 

3.5 "--eplate and replaceable aticker. 

3.5.1 Nameplate. The nameplate ehall be permanent and vithatand vaahing with aurface plate cleaning 
aolventl. 

3.5.2 Location of the replaceable aticker. 

3.5.2.1 Rectanaular platea. The replaceable atlcker ahall be locatad on the aide neareat to the aingle 
evpport pad (tee fi1ure 5). 

3.5.2.2 Round plate~. The replaceable sticker ahall be located on the aide neareat a aupport pad 
( .. e ficure 6). 

3.5.3 lnfo~tion on na.eplate. Unleaa otherviae apecified (aee 6.2(f)) the following information 
ahall be permanently and le&ibly .. rked: 

Manufacturer'• n.-e. 
Manufacturer'• aerial number and arade. 

3.S.4 lnfo~tion on replaceable aticker at ti~ of certification. 

FlatDelt tolerance or .. xt.u. flatnea• deviation in •icroinchee. 
Pull lDdicator .ove.ent of repeat reading saae in •icrolnchea. 
Calibration the~l aradient and whether the higher t.-perature 11 at the top or bottom of plate. 
Poeition di .. naiona fro. edae or ed1e1 for key pointa and aecondary pointa. 
Method of calibration. 
Date of calibration and identification of certifier. 

3.6 eo .. r •• When apecified (aee 6.2(1)) the aurface platea ahall be furni•hed with properly fitted 
~oaite, durable vood, plywood covera or other •uitable .. terial to protect ;he work turface when plates 
are not in .uae. The cover ahall be ao deataned aa to protect the edaea aa well aa the work aurface. Each 
..aonita or wood c~r aball be ai.en at leaat two coeta of varniah conforming to TT-V-121 or auch paint aa 
•pecifhd. 

3.7 se ... and color ltreakl. sa ... (aee 6.3(v)) are cey•e for rejection. Color 1treaka have no effect 
on the aerwiceabillty of the aranlte (aee 4.5.1) and are acceptable. 

3.8 £!!l!f1cate of conforaanee. All platea ahall be furai1hed with a certificate of conforaance which 
1tataa that the plate ~t• the requtra.enta of CCC-P-463c and vhlch sivea th~ rock type and an aver••• 
walue for the aodulu. of elaatictty. 

3.9 leport on tlatn••• calibration. When a calibration report it requeated on the quotation, bid, or 
purchaae order <••• 6.2{j)), tbe teat procedure in 4.S.9 ahall ba followed ant the results recorded for the 
pattern. thovn in flaure e. 

3.10 Wor-.uhip. The vorltiq 1urface ahall haw a wifon .-ooth finiab free of uneven texture aa 
e.tdence of rouah preparatory ftniehtn& operattona. All nonaaatna aurface1 thall bt finiehed fret of lnaa•, 
ca.tti .. , and aharp 1rreaular1tiee which interfere with cleantua aad .aunttna. MDuntinz •urface areal .. Y 
ha•e a unlforaly textured flat eurfa~e for the adheaion of aountina pada. All other mountina •urface• lhall 
be aufficiently .-ooth and flat to a~coaaodate the intended aountina eyatea, 

3.11 ~· The aurface plate color ahall be the natural aranite color, uuleea othervt1e ·~cffied 
(aee 6. 2 (ft)). 
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4. QUALITY &SSUIAIICI PaDnSIOIIS 

4.1 a..eoaeibllttv for iaaeeetloa. Dftlaaa otherv1ae aoac1fiad ia th• contract or ourch .. e order. the 
tappiter~i;'~~I,ie for-tbe ~rfo~~ ~f all~t~P.eti~ te~ir~te .. apacifiad herein. !xc~pt u 
otberwiae apecifled, the auppllar .. , utlllae hia own faciliti•• or any e~rcial laboratory acceptable to 
tbe Ccua~ot. '!'be Gow~et ..... ~ tbe rtabt to perforw o-r haw perfor.ed for it any of the tn­
apect1~ eat forth ta the apeciflcation to uaur• that auppUu and aerric:u conform to praaeri bed re­
..-l~ta. 

4.1.1 Inapectioa of .. uriah and CCIIIfOMDt.l. ln aecordaee! with 4.1 above, the auppliar ia reapcma1-
b1e for inaurtaa that .. teriah and ea.pcmanu uaed were .. nufa :tured, tea ted, and inapected tn accordance 
with the requi~nta of referenced aublidiary apecificationt a'd atandarO. to the extent apecified herein, 
or, if none, 1D accordaace with thia a,.cification. 

_ ~:2 _ IMf!CtiCIID !ry d~ndODa1 .. troloay laboratorha. When apacified <••• 6, 4.1.), aurface platu 
aball M .. u...nCJ to tM ...,,.rnMnt or co-erc1a1 dl.wnaionai uatroloay laboratory deaisut•Ci in tiM 
coatraet or orcle,- f:n the tuu and lnap!!ctiou apec1t1ed tn 4.6, or elaewere in tbe contract., prior to 
aeceptaDCe, 

4. 3 s-.p-liq procedurea. s..,una proceduna ahall be in a :eordance with. KIL-STD-105. Data for 
e-.pliDI ahi11 be .. atated in table v. The aa.ple unit eha11 . onaiat of one aurfaee plate. 

Acceptable 
S..ole IupaeUon quality AQL expr•aaed lteference 

Cateaory unlt level level (AQL) in te1wa of 

Ylaual ....taatton 1 .. II Major 2.5 Peretnt 4.4.1 
Minor 6.5 dei ectlYe I 

Di .. Datonal ea.d.D&Uon 1 ea II 6.5 Perce 1t 4,4.2 
defective 

Taatiq: 
I CToup A l ea n i.S Percent ... ::I. 1 

defeetive 
CToup I 1 .. 11 1.0 Percent 4.S.2 

de fee tive 

Preparation for delivery one S-2 4.0 Defect per 4.6 _____ .. ___ ...... ,. 

4.4 ls8aiDation. 

4,4.1 Viaual a..-ination. lach aa.ple unit ahall be exaained for any noneonforaance in deai&n, 
aateria1, vorlcaaa.hip and .. rkina. Defecu are liated in table VI. 

Critic 
ltL1.2I. 

10 l 

102 

103 

104 

lOS 

f defect• 

ne defined 

Style or aiae not .. •pecified. 

!vidence sf ch!p!; fr~cture•; , • ._., roush edge• 
and rouah 1appin& .. rka. 

Support pad• not aa apecified. 

Manufacturer'• report of calibration or certlfi­
c•te of confor.ance if required, •iaaing. 

Hark.iq: Manufacturer' 1 na.e, aerial uu.ber or 
1nfor-at1on on re laceable atieker 
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4.4.2 Dt .. a.tonal examination. Each a~le se~~ Sh.l~ ~ ~x•~in~d for any nonc?nformance with 
dimensional requireaenta of 3.2.2 and 3.2.4. 

4.S Teating. Each ae.ple unit ahall be teated in accordance with 4.5.1 throuah 4.5.8, without d..ase 
to workina .urface ezcept if .... exiata, in accordance vith the established procedurea of tht laboratory 
.. klnz the teat. The te.perature eradienta that occur in the plate create a1~n1f1cant diatortion (tee 
appendix 80). Thia thermal diatortion ia included in the caltbrat1on for flat~~ss. :h~r~for~, for th~ 
calibration to have aignifieanee the plate should be maintained at th~ s~t tnennal ,ond~ti~~ as w~n caii· 
brated. If theae conditione are kept alike within the limita expreased 1n taol~ VII, t~~ flat~~•' cia­
tortion vill not exceed one-half of the tolerance given in table Ill. It 1a realistic t:> Gl.&tc:-t the antici· 
pated thermal gradients of the air at the level and position the plate ia to occupy. Also, local t~er=&: 
aradienta can be reduced by not eountiua on the aurface plate thoae calibrating instruaenta vit~ built-in 
beat aoureea. 

After the tberaal aoaking tiae baa paat and juat before calibration atarta, the thermal &radie~t l!l. t~e 
plate for orlainal calibration ahall not exceed 0.12•r per inch of plate thickneae. When the original 
calibration on the new plate i• certified by a aecond party, the direction of the theraal aradie~t s~a:l be 
maintained. 

TULl YII. Tbe11Ml sradient in arenite 

Gr=de Dearee ~ehrenhe!t per inch 
of thicknea• of p·late 

A 0.1 
B 0.2 

4.~.1 Group A teat•. Each a.-ple unit aball be aubjected to the appli~able t .. ta of 4.S.3 thickn .. a 
and atiffneaa, 4.5.4 aurface texture, 4.5.7 aquareneaa, and 4.s.e aeaaa. Data for teiCin& it ICated in 
table VIII. 

4.5.2 Group 8 tcata. Each aa.ple unit ahall be aubjected to the applicable teata of either 4.5.5 
repeat readtns .. aaurementand 4.5.6 flataeaa of work aurf•ce. Data for t .. tiD& ia atated in table VIII. 

TABLE VIIl. Data for teating 

Group A 
Thickneee and et!ffn••• 
Surface texture 
Squareneaa 
se ... 

Group i 
Repeat reading .eaaure.ent 
Flatnea• of work aurface 

Section 4 Section 3 
reference reference 

4.5.3 3 .. 2.3 
4.5.4 3.3.2 
4.5.7 3.4.3 
4.S.8 3.7 

4.S.5 3.3.3 
4.5.6 3.3.4 

~.J.J Thicknett and etiffnetp tc:t. A ~hi~k circular steel plate, vith a adnieua th1cL~eee the lar&er 
of 0.5 inch or 0.0005 inch time• the load in pound~, and a diameter approKiaately equal to l/6 the diameter 
or diagonal of the aurface plate ie placed on the :enter of the plate. The aurface plate eball be aup· 
ported on three feet a• 1pecified in J.2.5.1 and 3 2.5.2. A r~gid beam it •upported on feet located at the 
extreaea of the plate diameter or diagonal and an tndic&t<•r vith aufficient ranee and aenaitivity ia 
poaitioned half way between the feet on thia beam. A cas' for tranaaitting the load to the aurface plate 
atraddlea the beam and reata on the circular plate. The • rea where the indicator point contacta the 
circular plate ahall be flat. The difference in indicatot readinga before and after loading the cage at 
50 pounda per •quare foot ·of aurfaee plate area ahall not exceed 1/2 the vork aurfaee toltrance. The 
riaid beam for aa& meaaurements on round platea ahall be located to paes over one aupport pad. Other 
method• for .. aau;ing the deflection may be uaed as long aa the reaultt are comparable. 

4.5.4 Surface texture. The aurface roushneaa shall be aeaeaaed with a cracer type autface profile 
~•aauring inatru.ent uaing 0.03-inch cut-off which •eeta the require.enta of the current iaaue of America~ 
iiational Standard ~6.1. The •urf•ce plate ahall be aampled nEar the center and at four random poi1t1oa; 
away from the center. See 3.3.2 for allowable arithmetical everase (AA) aurface roushneaa valuea. 
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4.S.S ,_., for r.,..t readtD&• A repeat readlna &aae in aeneral confor.ance vtth flaure 7 a~ll be 
o•ed to tadlcate the •arlation In 1urface flatneaa. Place the repeat readlnz aa1e in the center of tbe 
aurface plate oa tbe loaaeat canter ltoe and aero the indicator. Por plates with diaaonala or dl..etera 
aadar 18 tuchea, tbe acano1na patter. of the aaae 11 randoa. Por laraer platea ecan the eltht-:lne pattern 
abawn to flaura 8 and a4d1tioaal equelly e,.ced coordtnate line• auch that no 1pac1nz between aeenned linea 
axe .. da 6 toe~. ~he Ptl ahall not exceed th• value• &i .. r tn tabl• 11. T~ le .. t araduatlon ~f the 
.. ter or dial .. , be 10 -'crotnehe1 o 1/5 of the FIR value, vhtch•ver 11 the lar1er. 

\HANDLE ~- H!O:CATING \ d SYSTEM 

~ §! 
n ( = ) 
t1a ;;,~!.5<;2 
II II

. •1 f--1 L-._' FOOT ~· I ""'-, __ fLOATING I . 3.. I CONTACT ,-
1

- 5. ____ ..,_., -- 5 ··_ ',, FLEXURE 

L2 FIX~D FEET I SPRING 

ncuu 1. a.put raadlaa aaa•. 

4.5.6 Acceptance teats for flatnea1. One teat consiats of two diagonal profile runs from the cornera 
for rectangular platea or two orthogonal profile rune for round plates intersecting at the center and a 
third profile run which pasaea through the inter1ection point and the point of maximum departur~ found by 
1canning the vork 1urface with repeat readinK gage. The reference plane ia established by bAllnctng the 
enda of the profile linea as given in section 4.5.9. The third line is also balanced. The s~ of the max­
imum upward and .. ximum dovnvard deviation from the reference plane ahall not exceed the flatness tolerance 
of 1ection 3.3.4. The aurface plate ahall alao meet the teat requirement3 of 4.5.5. If the result• from 
these tests are challenged 1 the. referee teat of aection 4.5.9 ahall be carried out. 

4.5.7 Teat for asuarenesa of tidet. Squareneaa of tides 1hall be checked w1th a machinist square and 
feeler gagea or by equivalent teat. 

4.5.8 Teat tor 1eaa. and color streak&. Teat for seam is to vet th~ smooth surface of the granite 
where the aeam or color atreaka appears; then dry 1~ off. If the atrea~ remains vet or damp, it ia a aeam. 

If the results are 1till questionable, proceed with the following te;t: 

Support the aurface plate on a strip of wood uodar the center line 01 the streak. Upon two strips of 
vood, one on aach aide of the streak, as remote .. possible from the atreak support a load of 200 lb for 
each •quare foot of aurface area. Thia load is to be central to the two aupporta. If the plate breaka the 
.ark ~ a ••am or ~rack. 

4.5.9 Platneaa calib~ation and referee teat. The eight-line (four al~ea, tvo diagonal and two ortho­
sonal center linea - aee figure 8) grid pattern ahall be used in calibrating a aurface plate whenever the 
teat reaulta from aectiona 4.5.5 and 4.5.6 are challenaed. The reference plane paaaes through the inter-
aect1on po1nt of the diagonal profiles. ~ne 1nteraectlon polnt is arbitrarily eel 
ence plane ia balaneed equal diatant from the end points of the diagonal profiles. 

to zero •nd the refer­
The data poi nu, 

11 

-



-.ually &paced for .. cb profile, &hall be aalec~ed ao that ooe ex1a~a at the -'ddle of each 'roftle line. 
!be ale .. tton of each data potat ahall ._ reported with reapact to the reference plane and rac:oroed on the 
et1ht•ll .. pattarD. 1be ... ,._. vertical dtaplac..ant (+) upward above the reference plane locate• the 
roof pl ... and tbe --.1- ftrtical dleplec ... at (-) downward below the refereac:e plane locates the ban 
pi&De (••• iiaur• 9). When ateppia& oif the profiie iinea riaid triaaauiation ehaii be adhered to and the 
lateraecttoa pota~• of all ltn•• ahall fall Within a 0.3-tncb dt ... ~er circle of each ocber, therefore, 
adjuatable pad a,actaa aletla aball be re41Vlred for ~he dlqonal profUe naa. lf ft•ed pad epaclDI aleda do 
not ... t the reqatr-b for prec:lee trt-.ulatton. The ldat .. ..-bar of &tepa per profile 1'U1l ahall be 
6, the .. al- &tap apaclaa ahall be 12 tncbea aad ~be n .. bet' of atepa ahall alvaya be an even auaber. The 
cootact probe or tbe two pada on the aleda which trace the profile line ahall be 0.375-tnch in dl..eter 
with ahar, (not beftled) edae. '~be outrtuer pad oa aleda .. , be a mint .. of O.l7S•inch dl-ter or 
dl .. aa1oned approxt .. cely 0.4 • o., iac:hea for uatfora pad wear (aee fisure 10). 

A et~lar a,.t .. of dlaeoaala, per1 .. tar and center linea -.y be calibrated on plate•, and e•peclelly on 
... 11 onea, by uaiaa a precialon calibrated atra1aht edae, edjua~able aupporta and a auitably .ounted 
indicator or ~, uaia& th• !n-lifte flatneaa aaa• with .a.ter flat or atraiaht edae for tero aettin£ t~e 
indicator (aee 6.](&)). 

MD&t tn&tr~nta do aot wurk aatiefaetorlly elose to thw wdie aa apec1f1ed lu table tV, therefore, thr 
eiaht-llne arid pattern -.y be reduced to alae, but the edat· profile ahall be tied to the pattern by other 
lnat~otatlon, auch aa .. ater atraiaht edae with indicator or tn-11ne flatneaa ~·••· 
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4.6 laapection of pacuain& requ.tre- . .--:.. prior to cleliwtry. An tupection a hall be .. de to detarwine 
that packajlaa, packlaa, and .. rklng c~~:y Vith the require.ent. in aaction 5 of thia apecificatton. 
Defecca •ball be ecorad in accordance vi.th Uble 11-A. of MIL-STD-105 and u ahown in table IX. Por eJLUii­
oatlOft of interior packaaina, the a-.p1e unit ahall be one ahippina container fully prepared for delivery, 
aelacted at rADdaa jUit prior to the clodnc operation.. s.apuna ehall be in accordance with HIL·STD-105. 
O.fecta of cloaura llatad ahall be ex.aioed on ahippina container• fully prepared for delivery. The lot 
aiae a hall be the nu.ber c f ahippina contabtera in the and t t- tupec:tion lot. The tnapection level a hall 
be s-2, vith an AQL of 4.£ percent defecu per 100 u.nit.. 

TABI.I IX. Cluaification of preparation for deUve··y defecte 

ne 

Marl in.. (exterior 
a1 d f.nterior) 

Materiab 

~. PllEPAJlAnON POl DELIVERY 

S.l Preservation and packasin&. 

ecta 

0.1tted; incorrect; illegible; improper 
ai&e; location, sequence or method of 
application. 

Any ccaponent aiuins or damaged. 

Inadequate application of component• aueh 
.. incomplete cloaure of container•flapl, 
l008e •tra~pir~, inadequate ataplir~. 
Diatortion of container. 

5.1.1 Level A. Plataa not exceeding 40 pounda in weight shall be individually packaged in containers 
conforaiog to Pl'P•&-676 1 PPP-8•636, or PPP-8-665. Platea shall be cuahionad, blocked, and bra·:ed vi thin 
container. in accordance with .ethod III of MlL-P-116. In addition, the top eurface of the plates ahall be 
protect.ed wlth a la,.r(•) of barrier -tertal cODfomiq to PPP·B-1055. Ianier .. terial •ball be eo 
appUM u to prewet -rrtna of tba 1vrface. Plat .. aceedina 40 ,_.a in .. tabt aball be indtndually 
packed, M 1pectftecl la 5.2.1.21 azul aball Mft top ••rfac .. protected u a,.c1f1M fen- plat .. 1•• than 
40 ....... lD .. 1Jbt. 

5.2 P.ckiy. 

J.1.1 Ln!l 4. 

5.2.1.1 Plate. Cl•• t.Ua 40 ...-.). Plat.ea paclcaaad .. apeclfied 1• 5.1 •hall be pecked lo wood· 
el .. ~-.1,-.ocl, or aal.lM wuod ....._ oeafoad.q to PPP·I-601 o ... nau t,. or PPP-1--621 ela .. 2. aoa .. 
aMll M cloee4 aa4 aa..,.cl tn ece~• wltb tbe appltcabl• caat.alMr apeclftcati.GG. The aroa• .. taht 
of ..._ .... u eot e.eee4 150 poaMa. 

5.1.1.2 Platf! (eon tMit 40 J!C!1!!4tl. Plata. eaceedllll 40 pauau lo .. tabt a hall be lB4tYlchaally pack­
•ct ta aall_. WID04 ~ or hlly abeatbH cracea coofo~q to I'PP-J-621 elaas 2 or PPP•C-650. lozea ahall 
... _.1ft., by a. ... tt1• of -'u1 2 a 4-i.cll aldu pleced flat for .. tabta uceadlq 150 poaada, 
....,c Gat ..._ Pe •t .. tpt of plate ...... 500 ,._...., tbe Jtlata aball be packed b a• fatly aheatMd 
erata. 

s. 2. 2 Level a. 

5.2.2.1 Plate• Clsee than 40 pgupde). Platea packaaed at epectfled in 5.1 1hall be peeked in cleated 
plywood, nailed wood, or fiber board boxea eonfor.tns to PPP-J-621 elaea 11 PPP-B-6)6 elaas domestic, and 
PPP•J-601 da.eetic typee 1 re1pectlvely. Particle board .ay be euhetitutsd for the wood or plywood mem~rs 
of mailed wood or cleated plywood bozee pro•tded that the perfor.eDce requir..entl of the box apeelfica­
tlon• are .. t. Croae .. taht of ahtpptna eontatnert aball not exeeed 200 pounda. Hethoda of cushioning and 
.. tariale re~ired to proteet tt .. , froa ahock •ball be 1n accordance vlth HIL-STD-1186. 
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5.2.2.2 Platea (.are than 40 pounda), Plates eaceedin& 40 pounds tn weiaht shall be packed in a~co~d­
aace vith 5.2.1.2 except that tne boxea conformin& to P?P-8-636, claat domestic may bt used. 

,.2.3 Le~l C. Plate packaJed in accordance vtth 5.1 ahall be packed to &Iaure carrier acceptan~e and 
aafe 4elivery at deatination, Coatainera ahall comply vith the require-.nts of the Uniform Freight Classi­
fication or National Motor Preiabt Claatlflcation. 

5.3 Markin&. 

5.3.1 CiVil aaenciaa. ln addition to any apecial markin& epecified in th~ contract or o~der, unit 
packase• and ahippina container• &hall be .. rked in accordance vith Federal S andard No. 123. 

5.3.2 Military aaenctea. In addition to any apecial .. rkin& required by the contract or order, unit 
packaaea and exterioT ahippina eontaineTa ahall ~ aarked in accordance with tlL·STD-129. 

6. toTES 

6.1 Intended uae. 

6.1.1 Select the arade and size of aurface plate with a flatneaa tolerance which doea not exceed be­
t~en 1/5 to 1/10 of the bluepT1nt tolerance, and that ia appropriate for the sl&e of it-.. to be .. aeured. 
The uaer auat alao conaider the additional flatneaa error introduced into the work aurface due to the 
laboratory or vorbhop envl roru tent (aee appndix 80). 

6.2 Orderina data. Purchatera ahould aelect the preferred optiona permitted herein and include the 
followtna tafotwation in procu1 a.ent cloc.-.ata: 

(a) Title, m.ber 1 an•· date of thh apecification. 
(b) Style required (a•e' 1.2.1). In atyle 2, indicate whether the ledgea are required along the 

abort or lon& d .en.ion. 
(c) Si&ea (aee 3.2.2 nd table I). Specify tbickneaa only if required. 
(d) Crede required (• e 1.2.1, 3.3.4, 6.1.1, table• II and Ill). 
(e) Poaition of auppo·c. <••• 3.2.5.1, 3.2.5.2 and appendix 40). 
(f) ..._plate requir~nta, if different (aee 3.5). 
(&) Abnor.al loadina ~onditiaa., if required (aee 3.2.3· and appendix lO). 
(h) &olea, alota, and inaerta, if required <• .. 3.2.6 and appendix 60). 
(1) Coven, if requir ·d (aee 3.6). 
(j) Platneaa calibrat on report, if required (aee 3.9). 
(k) LeveLl of packag1 ·I and packtna (aee aection 5). 
(1) Special .. rking, f required (aee 5.3). 
(•) Small .. t repeat r~adina .. aaur ... nt, if required (aee 3.3.3). 
(n) bye coloring for appearance, if r~quired (aee 3.11). 

6.2.1 Data vlth bid. The purchaser, in hit requeat for bid, ahall refer to ~arloua paragraphs of thia 
apecification which tbe biddet ahall accept in hit bid. Eaeh bidde~ ahall furniah vith hta bid, complete 
data coverina the it.-. he pr( 3oaea to furniah under thia apeciftcatton which are not tn agre~ent with the 
purchaaer'• invitation to bid. 

6.3 Definitlona. 

(a) Cranlte. The definition for aranit• ia alven in ASTM-Cl19-71, 1'72, Vol. 12. 

(b) lnch. The unit of length h the inch which h 6ef1ned at exactly 0.02~ .. un. 

(c) Microineh. The eieroineh unit of lenath ia equal to 0.000001 inch. 

(d) Crade. Crade ia the claaaificatlon of a aurface plate accordina to apeciflc .. nufacturins 
tolerance• on work aurface flataeaa. 
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(e) Error of eeaeurement. Error of .. uure.ent 11 ~be difference in •ani~ude between the ~rue 
value of a quantity and i~ .. aaured Yalue. 

(f) Preciaion. Preciaion it the .-aunt of aareement between a randomly diatributed 1roup of mea•­
ure.enu of the aame quantity. 

(g) Platneaa. Platneaa of a aurface plate ia the ahort .. t diatance between the roof plane and the 
baae plane. 

(h) Surface texture. Surface texture is the repetiti~ or random deviation. from ~he ooainal aur­
face which fo~ the pat~arn of ~he surface and includes roughneas, pita and acratches. 

(i) Vavineat of a aurface plate. Vavine•• of a aurface plate ia the videly apaced repetit1~ com­
ponen~ of surface texture vi~h apacing widths of l-inch and larger. 

(j) LocaliEed deviations. LocaliEed deviationa are departure• of points on tht· wor'k aurface from 
a true plane or a very larae radiua sphere. They include iov and hiah p~acea, voida, and 
some waviness amplitudea. 

{~) Key point l. Key point 1 it the ttarting pJint on the aurface on the eight-line grid pattern 
for the calibration of the vork aurface flatnaaa. When one fac .. the replaceable aticker on 
rectangular platea, it ia located to the right of the replaceable at1cket near the corner on 
the aurface and on circular plates at a point on the aurface on a radial line to the replace­
able aticker. 

{1) Key point 2. Key point 2 on rectangular plates is located at a point on the •urface near the 
•dge and oppoaite key point 1 on the near rtaht to far left diagonal. ~ey point 2 on cir­
cular platea it located on the aurfaee at a point near the far end of a :1ne passing from 
key pcint 1 through the cenLer of the surface. 

(rn) vey dia~onal. Th~ key diagorwl joi&Y key points 
ence plane. 

and 2 which are equal di;cance from refer~ 

(n) Second diagonal. On rectangular plates, the second diagonal runa from the near left, when 
fac1np the replaceable aticker, to far right corner. On circular plates, the •econd 
diago1 al run• at right angles through the center of the key diagonal. 

(o) Secondary point 1. Secondary point 1 11 located to the left on the end of the aecond diagonal 
profile run. 

(p) Secondary point 2. Secondary point 2 1a located on the oppoalte end to the •econdary point 1 
on the aecond diagonal profile run. 

(q) •aferenc• plane. The reference plane is arbitrarily aet on elevation zero and 1• balanced 
equal diatance from the end potnta of the key diagonal and from the end point& of the ;econd 
diagonal. 

(r) Datum plane. The datum plane it a plane parallel to the reference plane and located midway 
becw.en the points on the work aurface having maximum poalttve and maximum negative normal 
diaplacementa eeaaured from the reference plane. The datum ~lane is located atdvay berveen 
the bale plana and the roof plane. Note: Vertical dilplac~n~ are mea1ured poaltively 
(+) upward and negatively (-) downward. 

(e) Base plane. The baee plane h a plane, par. lhl to the referenc::e plane, paaaing ~hrough the 
point on the work aurface that be. the ma> imum vertical diaplacenent meaaured below the 
reference plane. 

(C) Roof plane. The roof plane is a plane, parallel to the reference plane, paaains through the 
point on the work aurfaee that hae the maximum vertical diaplaeement aea•ures above the 
reference plane. 

(u) Sttffneas. The stiffne•• of a arenite is the realttance to ••& under load. 

(v) Seam. A aeam ia a flaw or crack in the granite. 



(v) Color ltreak. A color 1treak it either, (l) a ribbon of different color aranite due to a 
different cryat&l for.ation durin& the coolina praceaa, or (2) a team which ba• healed over 
with arantte of a different color. 

(x) Calibration ther..l aradient. The calibration the~l aradient is the differenee in t.-pera­
ture from top to bottom of the aurface plate at tl~ of certification after lappins or at 
tl~ of calibration. 

(y) Repeat readinJ aaae. The repeat reading 1•1e (aee flsure 7) 11 a hetaht arge conaiating of a 
~-tnch base vlth 3 fixed feet in a t~lpod conflsu~atlon, an extension arr to 1uppo~t an 
indlcatlns ayatem S inehea fran the base and a flexure spring supported floating arm vtth 
eontact foot located betveen the indicator sensor and teat aurface. The ;enterline through 
the floating contact and the front foot of the baae ia normal to and biae~ts the centerline 
between the tvo rear feet. Thia inatru.ent e1tt .. te1 the ability to repr,duce a meaaure.ent 
of a fixed heiaht anyplace on the surface of the plate. 

(&) In-line flatneaa sase. The ln-ltn• flatneaa aaae 11 aimilar to the repeat eading aase except 
that two of the fixed feet in the base are in-line with the floatin& cont•et. Their •pae­
ings are equal. lnterehan1eable pairs of fixed feet provide correct atepping diltances for 
profile tuns. Thia instrument produce• data to ettabliah profiles vhich can be aaaembled to 
determine flatnett. 

6.4 Deaisnattnn cf t~etinz !ec!l!ty. Th~ originating a~t!vlty •hould designate the commercial di•en­
atooal 8etroloay laboratory or the GovernMent testing laboratory vhlch they deaire to conduct the teat and 
examination apecified in 4.2. 

6.4.1 The Cov.rnaent teatin& laborato~y designated should be within the same Cove~nt depar~nt aa 
the orlaioattna activity, whenever applicable (tee 4.2). 

6.S Superaeaaton data. Styles 1, 2, and 4 have been added, grade A~ naa been added, cla11 I and Il hai 
been deleted, hardneaa 1 and 2 has been deleted, physical charactertltlcs have been deleted, and wear 
reaistance teat haa been deleted. 

APP£NDIX 

10. Scope. The folloving ~atertal ta not part of the Federal Speciflcatton, It is intended aa advi­
lory infor.ation only. 

20. Mineralogical, phyaical gualitlea, and physical te•t•. The eineralosieal physical qualitiea and 
physical teat• of the rock types are referenced in the National Bureau of Standards Reaearch Paper RP 1320 
(lee table X). 

llock-typ~ 

Biotite 1ranite 

liott te granite 

atot1 te sranite 

liotl te horn­
blende •ranite 

Diabue 

Hypersthene 
Cabbro 

sranlte-aneiaa 

TABLE X 
Natut'al 
_c_a_lor 

Bluish 
sray 

Light 
.xray 

Pink 

Reddish 
brown 

gray 
Dark 
~ray 

Darlt 
arav 
!J.ght 
sray 

I 
Granite rock·t~ea, ~hyaical propertiea and mineral c~onenta 

texture Minerai constituent• in des~ending order \ P1odu lu; of ela=tic~ 
of ... .I ,- ,e 

Fine-grained Orthoclase, smokey quart%(1}, oligoclase, 
albite, biotite, mu•covite, magnetite and 
&ircon 

Mediu.-grained Olisoclaae, orthoclaee and •icrocline, 
quartz~ biotite apatite and zircon 

Medtum-gratned 

F'int-arained 

~dit.:m to 
fine-grained 
Fine -grained 

Fine-grained 

Orthoclase vith • a .. ll .-aunt of 
microcline, plagiocla1e, quartz(l), biotite, 
111&ttnet1 t.e and aarne t 
orthoclaae and aicrocline, quat't&(lJ, horn­
blende_..L bioti u plaJtioc laae and aa__gnet1 te 
~~eroclin~, quaTtl; ~lasioclaae: biotite, 
111Uacov1te and aa~netite 
Plagioclase, pyroxene and magnetite 

Plaatoclaae, pryro•ene, hornblende, 
aa&netite and biotite 
~croc11ne and orthocla•e, olisoclaae, 
quartz, rutile, 111Uacovlte, biotite and 
apatite 

_itv 106 nat ~anR~ 
3.5 to 7. 0 

3.5 to 7 .o 

5.0 to 9.0 

6.0 tO" 9.0 

5.0 to 7 .o 

9.0 to 12.0 

10.0 to 12.0 

3.5 to 8.0 

{1)2e to 32 percent quartz by volu.e. Under certain conditiont, hllh quartz content tenda to increaae wear 
life. 
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30. Thickaa••· The followiaa iofo~tloD la oaly uaeful iD calcalatiaa the thickneaa for reetanaular 
plat•• ~ the plata 11 auppo~ted oa three aapporta at 1/~ L poeitloaa aa ahown ln fl•u~• ~. 

•he~« 

3 VL2 ,t( f) 
t • ld 

t • Tbickaeaa of plate in iachea. 
V • Coaeeatratad load in pound• at ceeter (pounda per aquare foot aaea area ln 1quare feet). 
L • Leaatb of plate in inchea. 
v • Width of plate in tncha1. 
I • Modulu. of elaaticlty (1ee table 1). 
d • Total deflacttoo, caater below extr..e eornere. 

1(~) • Valuu dedwd by latea~ch lutltute of the Univenity of Dayton • 

1.0 
1.5 
2.0 
2.5 
l.O 
4.0 
6.0 

• 12 
• 14 
• 18 
.22 
.26 
.34 
.55 

lac~oded .do~ thicknea••• for rectanaular aranite plate• for deflection equal to or •lightly leaa 
than one-half of tbe fla~11 tolerance, for tbree valuea of aodulus of elaatieity and for concentrated 
center loading of SO aad 100 pounda par aquare foot of vork aurface area are tabulated in table• Xl and 
XII. 

There 11 no e.pirical equation available for calculating the thickneaa of circular granite eurface 
plataa. The preaent practice h to aalce the thickneu equal to 1/3 of the di-eter. Thh thickness 
aupporta a concentrated load equivalen to 50 pounds per aquare foot for a granite vith modulua of elastic­
ity aa low as 3 x 1o6 p•1. 
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TABIZ n. lac~cled at.nt.. tnic:kneat for nonu1 loadiag at 50 J»OUntis !"•·T' SGUIIT'e foot 
on rectangular araaite turface platea on three •upporta. 

Si&e 
lnc:hea Total Granite Tbic:knea• t.n lnchea (2) 

GGG-P-463c 

Vidtb LiaQStb Diaaooal Area load M Grade A Cracle B Crade 

" L Sq. Pt. 

12 ___ 
~.12 17.0 1 

12 18 21.6 1.5 

18 18 zs.s 2.25 
!8 24 30.0 3 . 
24 24 33.9 4 
24 36 43.3 6 

24 48 

I 
r~ '9 . 
~~ .. , go 

36 36 50.9 9 

36 48 60.0 12 
36 60 ! 70.0 15 

36 72 
I eo.s I 18 j 

48 48 67.9 16 

48 60 
I 

76.9 I 20 
48 72 i 86.5 24 I 

\ 

I 
48 96 i 107.3 32 
48 120 129.2 4'0 

60 120 134.2 so 
12 96 120.0 48 

72 144 I 161.0 72 

Column a baaed on E = 9.0 x lOb pal. 
Column b baaed on E - 5.5 x 106 ,.1. 
Column e baaed en E • 3.0 x 106 J»l1. 
vhere E 1• Young'• Hodulua of Elaaticlty 

v 
lbe a 
so 2 
75 l 

112 3 
150 4 

2U0 4 
300 5 

400 6 
450 s 

600 6 
7~0 7 

900 9 
800 7 

1000 7 
1200 8 

1600 11 
zooo 13 

2500 I 13 
2400 10 

I 

3600 
I 

14 

b c • b c: a b e 
2 ) 2 2 2 2 2 2 
3 4 3 ) 3 2 2 2 

4 4 3 3 3 2 2 2 
4 5 3 3 4 2 3 3 

4 5 3 3 4 3 3 4 
6 7 4 6 6 3 4 s 

e 9 5 6 7 4 5 6 
6 7 4 5 6 3 4 4 

7 9 5 6 1 4 5 6 
9 11 6 7 8 s 6 7 

10 13 7 8 10 6 7 8 
8 9 5 6 8 4 s 6 

9 10 6 1 8 5 5 7 
10 12 7 8 10 s 6 8 

13 15 9 10 12 7 8 9 
lS 18 10 12 ll. 8 9 11 

15 18 10 12 14 8 9 11 
12 15 8 10 12 6 7 9 

17 20 11 13 16 9 10 12 

( 2)An Ad Hoc aurface plate c~ttee .. de theae •iniau. thlckneae rec~ndatlont in line with preaent 
.. aufactur1na practice, therefore, ao.e thickn••••• are sreater than the the valuea calculated vith the 
e~uation given in eectlon 10: 
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'!A.&L! rn. lae.-eDCied alai-- ~hlekM•• for al:mow.al t ... dl-a at 100 pomtda per aquare 
foot for ruct&a~Ular sranlte aurface platea OD three aupporta. 

!li&ii 
locbea(l) lachu Total Graaite Thlckne .. in 

VS.dth Le ... th Dl .. oul Area load A.A Grade A. Crade I Grade 
w L Sq. Pt. 

12 12 17.0 1 
12 18 21.6 1., 
18 18 25.5 2.25 
18 24 30.0 3 

24 24 13.9 4 
24 36 43.) 6 

24 48 l 53.7 8 
36 36 50.9 9 

36 48 60.0 12 
36 60 70.0 15 

I 
I 36 

I 
72 80.5 18 

48 48 67.9 16 

48 I 60 76.9 I 20 
48 I i2 86.5 24 

! .:.s 96 107.3 32 
48 j 120 129.2 40 

! t 
t 

60 ; 120 134.2 1 50 
72 ! 96 120.0 

\ 
48 

72 144 161.0 72 

Coluan a baaed onE 9.0 x 106 pat. 
Column b baaed onE c 5.5 x 106 psi. 
Column c baaed on E 3.0 x 106 psi. 
where E 1e Young's Modulu• of Elasticity 

v 
lb. a b c 
100 ) j J 
uo 4 4 ) 

225 4 4 5 
300 4 s 6 

400 5 6 6 
600 6 7 9 

100 8 4) 12 
900 6 7 9 

1200 8 9 11 
15PD 10 11 13 

1800 12 l3 16 
1600 8 10 12 

2000 10 11 13 

I 2400 12 12 15 

I 3200 14 16 19 
4000 16 18 23 

I 

I 5000 16 18 23 
4800 14 15 19 

j 
1 

7200 18 21 25 

I b c a b c 
) l ) ] ) l 

• 4 4 4 4 3 

'· 4 4 3 4 3 

' 4 5 4 4 4 

l 5 5 ) 4 4 
5 6 7 4 5 6 

6 8 9 5 6 7 
~ 6 7 5 5 6 

6 ~ 9 6 6 7 

I 
8 9 11 I 6 1 8 

10 10 13 8 8 10 
6 8 10 6 6 8 

e ' 10 6 7 8 

' iO iO l2 8 8 9 

I 

I 
12 13 l5 10 10 12 
14 15 18 12 ~~ 14 

I 14 15 18 12 12 14 

I 12 12 15 10 10 12 

16 17 20 14 14 16 

40. Supports. There are working and l~ading conditions where th~ standard three point aupports are 
oot aattafactory. These easea should be individually engineered. When four or .ore support• are used, 
•hi-. or adjueting ecrewa are neceea.ry to .. ke all supports receive their ahare of the load. If a plate 
ie uaed for a particularly heavy load, adjuatable aupports, vhich indieate the lift they are applying, .ay 
be conaidered. The aupports couid be spotted under the loading pointe and aet to approxiaateiy equai the 
loading. So-eti~• ~he work eurface flatnesa can be improved by ahiftins aupport posltiona. Fulcrum, 
air, and hydraulic aupports are available. Whenever nonatandard aupports are used, the aurface plate shall 
be calibrated at the site for compliance to the flatness tolerance. When supports at theLr peraanent 
location are not attached to the plate, a diagram shall be supplied 1howing the proper location of aupport­
ing pointe for calibration purpoaea. 

40.1 Resilient aupporta. Reailient aupports may be uaed on aurface plates. They are neceaaary where 
there ie exceaaive aei ... lc and cultural vibration preaent in the area. The resilient aupporta should haw 
th~ following crAracter1stics. 

40.1.1 Three reailient aupporta ehould be used on all plates unless excessive size and weight or 
extreme loading conditions dictate additional supports. Theae supports .. y be servo controlled for level­
iq f f deai red. 

40.1.2 The realltent supports should be resilient tn the two horizontal axe• and the vertical axis. 
o..p1ng in each of the three axe• ahall be a •ini~ of 10 percent of critical d .. ping and ahould not be 
de.ped by friction. 
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40.1.3 To effectively taolate the vibration, a mou ting ayatem with a natural frequency of leas than 
2.5 bl abould be uaed. When very aeoaltive work la bt ng perfor.ed or when the diaturbing vibration fre­
~aency ia low, a .uch lower natural frequency iaolati~ ayatem auat be .-ployed. 

40.2 lulUeat n5por-t effect&. The uae of red u.~nt aupporu (an iaolation IJ8te~~t) reduces the 
effec~a of aei..t~ an cultural Yibrattoa. in the floor. The percentage of the reduction will be a 
fuDctioa of the Yibration frequeacy and the natural frequency of the isolation ayatea, i.e., the lower the 
a.tural f~•acy, the jrea~er tke 1aolat1oa. 

SO. Flatoeaa and aurface texture. The work aurfacP sea.etry -.y cha~ge rapidly on &ranite plates with 
rousher finiahea than section 3.3.2 permits. When fin•· particles become embedded in the gage base or base 
of an inapection part, the charaed Dele can abrade the work aurface. 

60. Holes, alota, and 1a.ert.. Holea 1 alota, or iD&erta are not rec~nded on the work surface of 
arade AA aurface plates becauae their uae .. y cauae the surface contour to change. They aay be used on 
aradaa A and I platea. They ehould be uaed vttb caution. 

60.1 Torgue ~n threaded inaerte. Do not ezceed the following maximum torque value& by using a torque 
WTench to limit diatorting the work aurface and pulliag the insert. 

TABLE XIII, Peral•sibl~ torqqe cl .. ping on threaded inserts. 

Thread aize Torque 

0.2)0 inch 1 ft lb 
'11't0::. 

... __ .... 
10::. ~ . lb • ..J.L4.,.J &II\,.;. II I.J L~ 

• 375 iach 20 ft lb 
.500 inch 2S ft lb 
.625 inch 30 ft lb 

70. Cl!!piD& ledaes on srade AA surface plates. There 11 danger of distorting the work surface fl~t­
DCII beyond tolerance when a heavy item reata on the ledge or an item is clamped to the ledge. 

80. Ther.al sradienta. ThermAl gradients between the top and bottom eurfaees of a granite plate die­
tort the work aurface. FiRure 11 Rivea the theoretical values in microinches for the sagitta heights peT 
degree Fahrenheit teaperat~re diff;rence berween top and bott~ of surface plAte for all-sizes and t~ickness 
of ~latea covered by this specification. Thia graph 11 for an average granite coefficient of thermal 
expansion of 3.5 X to-6 inch per degree Fahrenheit. lf the t~erature at the top or th~ granite plate is 
botter, the work aurface ia convex and if tt is colder, the work aurfaee is concave. 

80.1 Exa.ple. Grade A granite plate si&e 2-feet by )-feet by 6 inches with temperature gradient of 
2.3•F and with work aurface at the hi~her teeperature. From table l, its diagonal ia 43.3 inches. The 
work •urface diagonal 11 43.3- (2 x 1.5) = 40.3 1nchu (aee table lV). On graph fisure ll, locate 40.3 
inches on horizontal baae boundary line; follow this position vertically to the interaection of the 
aianted line for 6-inch thickneas; then foliov this level hori&ontally to tne ieft vertical boundary line 
and read the Yalue 122 aicroinchearF. tokaltiply 122 by 2.3•F and you set 281 mierotnchea riae at the , ... ork .. aurface center with reapect to the cornera. 

(3) 
90. Tem~rature soaking time • Before &ranite aurface plates are measured for work surface flatness, 

the &rantte ahould resain in the calibration area until it has reached the room temperature. Large plates 
require .art aoak-out time than amaller onea. The following will help in eatimating the aoak-out time. 

(3) 
Reaearch by £. R. McClure, Lawrence Livermore Laboratory, Livermore, California. 
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FIGUR£ 11. Work 1urfaca d1atottion due to tber.al p-adianta tn aurface plate. 



j( __ 1_6_.2_ 

1 1 1 -·-·-L v H 

• ~ ~ br. (round) pla~ .. 
1 1 

2i + o 

vhare L • Lanatb of aurfaca plate in ft. 
v • Vldtb of aurfaca plate in ft. 
B • .. iaht of aurfaca plate in ft. 
D • Di-ter of aurface plate in ft. 

_,d I. i.e a ..altiplier clete~ad .. follCIIW: 

• T..,.ratura of araaita before aoak-eat, •r. 

• '1...-rature of ar&Dite at u ... of ..aa~t, •y. 

A'fw'!'2•T1 • ~....-rature cbaJlae of -vi~t, •p. 

Jtr'O • ... idual T-parature Off8et, or required cloa-...a to fiaal .....-racv.re, •p. 

calculate lrO/lT and raad J tram ~bart, fi,ura 12 • 

.01 .02 • 03 .04 .06 .1 .2 .o .4 ·' ·' 1.0 

r!0/4T 

ncuuu. 
90.1 h=le. Ci~ • aurface plata that 1e aubjected to • cbaaa• in anon.r-t t.lilllperabn'a of so~ 

how ~mc:h tt.e ~mat alapee before tupection can proceed if the a.paratura of tbe plata 1a to be witlda 1"r 
of tba fiaal t.llllperaturat The dl..ulou of che plate an 11 tDcllu a 11 111ca.. a 4 t..._. 

Solat.1011: L • l/2 ft. 
v • 3/2 ft. 
• • l/3 ft • 

.ro • t•r. 
AT - so•r. 
rro/~T • .02 

PI'.- fipra 12 1 ~ • 3.1 

laU..tad aoak-out tiM • 3.8 213 + 213 + 3 • 14.2 a.-n. 
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~00. care of the aranite aurface plate. 

100.1 Cleanina and aotature. Plates s~all be cleaned thoroughly and aiven 6 houra to drv before test­
in& for tolerance. (Tbia t1•e can be included in thr teaperatur~ a~aking-tlae.) Water base. cleaners vhi,h 
bw9e Dot dried out v~ll .. ke iron part• rust if left in contact on the surface overniaht. Plate~ s~~uld 
.adarao their dryina tiae in a room with leaa than SO percent relative humidity. 

100.2 §sr;tshp; and nicka. WhencvtT ccratches and nick= ap~:r on 1ran1ce pla~••, the ra1ulring burra 
1hauld N r..,.d with a flat ai Hcon carbide • tone. Any bwap vhtch a batten t.be aurfacf' raisea frac.tured 
.. t.erial at the ria of the crater. 

100.3 lotftion of plate. When a apecifie work aurface area receive• hard uaage 1 it ia auagested that 
the plata be rocatad tao- on a periodic baaia to 1ncreaae vear life. The production of a contour map 
~riQ& calibration 1a particularly helpful in locating the parta of the plate vhich 1hould be given moat 

••• 
110. Periodic recalibration. Periodic racalibration of 1ranite aurface plates 11 rec~ndeo to deter• 

~De r .. urfacina or replaoa.ent needa. The interval betveen calibrations vill vary vlth the grade of plat~ 
.. ar r .. iatance, and with the cond1t1ona and frequency of uae. Surface ~late• uaed in ·~nufacturing de­
partaenta •ight be r~aUbrated every liJl .ontha, vhereu platea ulled in the labpratory .. Y be recalibrated 
e'ftry year. Frequent .anitoring of the vork eurface by •canninx it with the repeat reading gage h 
d=:ir&blc. When the:e reaulta differ fro= ~hcee =arked en th~ replaceable =ticker, ~~ =hculd recalibr&t~ 
tbe plate. 

120. Inat~tation. lnatru.entation for calibrating surface plate flatness arc autocolli•ator, 
electronic level, laaer interfero.eteT, •aater atrai1ht edge vlth a traveling indicator or with beam gage, 
laaer be.m and detector, end in-iine flatneas 1ase. 

130. Dovplradina, reaurfacin&, or repla,eaent levele. At recal1bret1on period, it Ia auggeateu that 
aurface plates which deviate froa the vor• •urface flatness tolerance, which abow repeat readings that 
eJtcead your inhouee requl r ... nu or vhlch have objec tlonablt ecratch•• and nieb tn the vor;; area sha 1! b~ 
dOWDsraded 1 re•urfaced, or replaced. 
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