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Thb in.Gr..tiord stardrrd xrs d€rclop.d in *Cordamc *ith inrern.lioIlally n$gniz.il prliEiplas oo sr.Bdadrk5rtoa .st blisH in th. D.cHor or PrimiPks for.lh.
Dctetop|mtrl of Inr.rn tiooJ Sh;irds, Guid6 ,nd Rcffim.datio'rs i$r.d by thc World Trrd. OfFniation T..hniel B.rti.rs ro Ti-.d. OBT| Cormilt e.

Designation: FI312 - 19 (Feapproved 2023)

1. Scop€

l. t This spe{ification covers two tyPes of thermal insulating

brick for induslrial or marine boiler furnaces. Type I is a

special, 2500'F (1371'C) maximum servicc temperature,

insulating firebrick that is used as backup insulation for
refractory llmace linings.2 Type Il is I standard insulating
brick that, in general, is used where there may be direct contact

with combustion gases, such as tbrge and stress rclieYing
t'umaces,l

1.2 The valucs statcd in inch-pound units ate to be regardcd

as standard. The values given in ptreDthescs are mathemalical

conversions to Sl unts that are provided tbr inl'ormution only
and are not considered standard.

1.3 This stqndard dors rrt pu4xtt ttt oddress dl oJ the

safay con<'erns. if . \, ossocioled with its use. lt is the

responsibility of the user ol this sturulanl to esahlish appro'
priotc safett heulth, antl envinnnentul pructices oud deter'
uine the opplirubility of reguhtory lininnions prior n usg-

1.4 This i ternutionol starularl *os developed in rccor'
dutce with i erndiuutlly recognized pritciples on fiandanl'
iztttiot esu tlishul in the Dacisitttr on Prin<:iplet {or the

Developnetrt of laternotknul Stuulords, Guide:s und Rcconr
nrcttlrtion:t issued b1' the Workl Trode Oryoniltion Technirul
Borriers b Trude (TRT) Cotrnnittee.

2. Rcferencsl D(xumenls

2.1 ASTM Sturulunls:a
(ll,l.l 'l'cs( Methods for Cold Crushing Strcngth and Mtxlu-

lus of Rupture of Refractories

rThi! srrecilicatirm is uodcr thc ju.isdiclion ol ASTM Gxnmill.c F15 on shiF
rnd Morine Tc(hnoh,Iy ond ir thc dircll rcrFnsihiliry of Suhconrmillct F:J.(l7 on

Crenelal RcquiftmcnN.
Curllnt cdilion npprcv€d Mry l, 1021. t\blishctl Jrne m23. OriSinally

appmvsl in I9q0. L.l$ pnviorri calirion nppn,vcd ir l0l9 .rs Flll2- 19. DOI:
t0. t52uF t-1t2- t9R2l.

r'flpc I is a rcpl ccmcrl for Mll--B-l6m8c, aric*. lnsulalinS. lliSh
TcrrFlnlurc, Firc Cl:ty

I Typ( Il is a Eploccrlc lor Mll--E-l6l05B Clnss B. Brick. Rcfrdttory
lniulatins.

'I For rcfcrenccd ASTM sland{r(s, visil lhc ASTM wcthitc. www,$lm.or8, (r
.:onracr ASTM CuitorE. Sc.vict rl servilt@rslm-(xu. For Arnual ENL ol /JTM
S/ar.l(,nh volumc informslhn. rcfcr lo thc slandnrd'. D$cunlcrl Summrry puSe on

thc ASTM wcb6ire.

t €

En'rtr:{r 6t:{ir.L
\

This starxrfid is i$sued und€r fic fixcd designation Fl3l2; rhc Nmbcr imnEdialely followinS lhe desiSnalion indiclles lhe y€ar of

originat adop.ioi o., in fic ca\e of rcvision. tlr ye{ of la{ revisioo. A number in FtEnthcs€s inlicala\ lhe ycar of la\l rEaf'pmvnl. A

supcrscripr cFilm (s) indicales tn cditorial changc sitr.t lhe l&\t fevisio'l or rE{PPmval.

This staado hat hcca otroftl fo. ufr t r as.n ies of ,h. U.s. D.pann'cnt oJ D.Icnse.

cl.l4 Test Methods for Size. Dimensional Measurcmenls,

and Bulk Density of Refractory Brick and lnsulating
Firebrick

C 155 Classification of lnsulating Firebrick
( l l0 Test Method for Reheat Change of Insuluting Firehrick,
Dl97l/Dlq7{M Practice firr Methods of Closing, Scrling.'

and Reinforcing Fibertxrard Boxes
D.1953 Specification lbr Strapping, Flat Steel and Seals

O.lD7lD4727M Specilicatitrn for Corrugated und Solid Fi-
tErbo.rrd Sheet Sth-k (Containcr Gradc) and Cut Shapcs

D5 I l8/D5 I ltlM Praclicc for Fahrication of Fibertxrard Ship-
ping Bores

D(r25 l/D625 I M Specificatiorr for Worxl-Cleated Panclkrard
Shipping Boxes

D6tlll0/t)6lttl0M Specilication lor Wood Boxes

2.2 Military Specijcarkm:5
Mll--t--105.17 Lincrs, Case. and Shcet. Ovcrwrap; Vr6r-

proof or Waterpnrof, Flexihle
2.f Militan Srandanls:5

MII--S'|'D-i29 Marking ftrr Shipnrent and Storagc

Mll.-STD-|47 Pallctizcd tlnit toad 40 lnch by 48 Inch
4-Way (Panial) Pallct Skitls. Runncrs, or Pallct'fypc Basc

M ll.-S1'D-207-1- t Standard Practicc for Military Packaging

2.4 ASQ Document:b
ANSI/ASQ Zl..l Sarnpling Prtrcdurcs itnd Tubles for ln- 

1

sJrction by Atlributcs

.1, Classiflcrllon

3.1 Rcfraetoly irtsuluting brilk shall tre of thc ftrllowing
typcs. as specifietl (sce Scction r,): Type I - 2501C "F
( l37l "C), Type Il - 28m'F (1518 "C). Typc ll brick is pan

of Croup No. 28 of Classilication ( 155.

4. Ordering Information

4.1 Orders for material under this specificalion shall include
the following information irs necessary to describe lhe nralerial
adequately:

4. l.l ASTM designation and year of issue,

'Av.ilablc from DLA Dftuntcnl Servitcs, Auildins 4/D. 700 Robbins Avc..
Philndclphia. PA l9l I l-socl. hllp://quicts.xr.h.dla.mil.

" Avsilablc from Arncrican Sociely for Qualny (ASQ). 6m N. Plankink)n  vc..

Mih,aukc.. Wl 53201. hrlp://www.asq.or8.

Cqyndr OASIX ktirnrio.rd, lm B.r riarto. Drir!. PO Bor gr@. lv..i Cordlohod.n, P l9a2&2959. Uni.d $tL.

I

Standard Specification for
Brick, lnsulating, High Temperature, Fire Clayl
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TABLE 2 lnstructions lor Testing

Characteislic

SpecifEalion Rorerorrce

Rsqui.emonl TeslMethod

Hequirements Applicable to

lndividual Unlt Lol Av€rago

Number
Determinalbns

per Unit

R€sulis Flgponod as

Numedcdh to
Pass or Fa.| Nearosl'

Sample Siz6

D3nsiry
Modulus ol rupture
Rehoat change

6.1
6.2

10.2
10.3
10.4

x
x
x

0.1 lt tF
psi

0.1 %

10
10

3

^ lesl reports shall rnclude all values on which averag6 rosultg ars based.

SUPPLEMENTARY REQUIREI\IENTS

The following supplementary requirements (see Supplemenlary Requirements S l, 52, and 53) shall

apply only when specified in the cootract or purchase order (see 
'1. 1.4).

Sl. Referenced Dotuments

S l. I The following documents shall aPPly only when one or
more of the requirements of SuPplem€ntary Requiremens 52

or 53 are specified in the contract or Purchase order (see 4. I .4):

Sl.l.l A57M Starulanls:a
Practice D 1974/D 1974M
Specifrcation D395-1

Specifi cation Dl1 1-l I D4'1 21 M

Practice l)51 lli/Dsl ltlM
Spcci6cation t)615 l/D615 I M
Soecifi cation txtl lt( YD6ll80M

Sl:1.2 Militan Spec'ificarion:s

MIL-L-10547
S l -1.3 M ili tary Sto ntlunls :5

MIL.STD-I29
MIL.STD- I47
M1L-STD-20?3- I

Sl.l.4 ASO Docunent:b
ANSUASQ Zr.4

52. Specirl (lovernmcna Requircmcnts

S?.1 E.utrtrirttttirttts utd Test Requireuettts:
S2.l.l E.uutinotiott of End ltenJor Delects irr tlppearunce,

Wrkmanship, utul Dinensions-An examination shall be

made in accordance with'ftrbles 52.l-S?.1 to detcrmine that

the appearance, workrnanship, and dimensions of the end item

comply with the requiremcnts of this sPeci6cation.

52.1. l. I The sample unit shall be one brick.

52.1.2 Exauiunion oJ Preparulion lor Deliven-ltn cx1
amination shall be made in uccordancc with Tahlc Sl.l and'

thhlc s2.,1 to derermine lhat the packing and markings comply
with the requirements of'l-itblt Sl.-1 of this sPecilication.

52-1.2.1 The sample unit shall be one shipping container'

fully packed, selected just before the closing operation.

52.1.3 Exflmination of palletized unit loads, as applicable.

Unless palletization is not rer;uired (see 53.5), an examination

in accordance with 'tahlc Sl.l und 'Iirhlc S2.'1 shall be made ttr

determine that palletized unit loads comply with the require-

ments of MIL-STD-1,17.
52.1.3.1 The samplc unit shall bc one palletiT.cd bad.

S2.t.4 For thc test specilied in 10.1. the samplc siz-e tbr
examination of dimensions shall be govemed by 52.1 2.1.

52.2 Inspeoiol let'el:t:
S2.2. I The inspection levels for detsrmining thc samplc size

shall be in accordance with ANSI/ASQ Zl.4 and 'l-rrhlc Sl.l.
52.2.2 Rcquirementri of -l.l .-l should state when the AcccP-

tance Quality Limits (AQL) of 2.5 can be used for workman-
ship anrl dimensions, Inspeclion Level S-3 and S-4 (scc lirlrlc
li2.-l). and AQL ol 4.0 can bc uscd firr exumination ol{
prcparation tirr delivery llnd of exanrination of pallctizcd unit

loads (sce 52.1.2 and S2.l .l), lnspection Level S-2 (see 'l'irhlc

s2.l).
52.3 First Arricle Testing ( FAT):

S2.3.1 Unless otherwise specified in the contract or pur-

chase order. FAT shall be done in accordance with confor-
mance requirements of Sections 6 through l0 to dcterminc if

TABLE S2.1 Examlnallon ol End llem

Eramine

Appoaranco and Workmanship

Slandard Enck

Molodal ml a9 specitlod. t{ot taEe llot|l caacks. laminalloal3, s€greganons, and void sudaco del€cls. Cont€rs o, €d963 chiPp€d ot

crumbloal all€cling sorvlceaDilily. Shspe ol brick rlot as roquir€d

Spocined dlmonsims 2 tn. (51 mm) or groalo. vary by more flan i%. in- (2 mm) lrom dimorEion speciliod. Sp€cift€d dim€ision3

loss U|an 2 In. (51 mm) vaty by mor€ lhan *'/52 in. (1 mm) Lom dlmensjon speci,led.

, wlctth, or lhickn@s varies by moro lhan t%. in. (2 mm) kom sizo sp€citiodSpecial Shape Bick Lenglh

\!

I rF#

t
I :l'\
$ {

-l

D€l6cl



Light weight high Alumina Brick technical data

1.

2.

3.

4.

5.

6.
a

DataSpecifications
0.8Votume density (S/cm')
2.94Gold eompression strength (Mpa) aprox.

Reheating linear change at 1400oC,2h l%l approx. 0.5
0.32Thermal conductivity At average temp. 350oC+-25 oC (WK.m)
52

FezOr 1.5

Maximum using temp. oC 1350

(

rd

a

AlzOs%
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l-ight Weight High Alumina Brick lntroduction

Light Weight High Alumina Brick, also known as

l, gh-aluminium heat insulating brick, are used in

building heat insulating walls or heat preserving

"'^rr^.which is basically for preserving or insulat-

1{9 at. Light weight high alumina bricks con-

,ornrrr'ore than 48% alumina oxide. This kind of

brick does not directly exposed to high temperat-

r'-e inside kilns or furnaces, it only built closely to

the kiln wall as insulations. lt is a good insulation

refractory material, which has a high compress-

ive strength, low thermal conductivity andgood

insulation quality.

\
t'

o

(

r14i



Light Weight High Alumina Brick is used in parts

that is not exposed to abrasions and high tem-

perature of melted matters. They should not be

USed in environment that has a temperature

rnorelhan 1350'C.

.As a low price refractory material, the light

weight high alumina bricks are applied in:

. Furnace Lining And lnsulation Layers

.Ceramic Tunnel Kiln

.Roller Kiln

(

\

Application of Light Weight High Alumina eiick ';

.\
aI
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4.1.2 TyW insulating firebrick required,
4.1.3 Dimensions required (see 7.1), and

4.1.4 Optional requirements, if any (see Supplementary
Requirements S I, 52, and S3).

5. Materials and Manufacture

5.1 Bricks sball be composed of heat-resistanl materials

which have been bumed or fired lo produce the desired density,

strength. low heat conductivity, and structure.

6. Physical and Mechanical Properties

6.1 The average bulk density shalt not exceed 45.0 lbiftl
t720 kg/mr) for Type I brick. The bulk density shall be a

maximum of 60 lb/fir (993.1 kg/ml) for Type II brick (see

r0.2).

6.2 The modulus of rupture shall average not less than 100

psi (70O kPa) for Type I brick. The modulus of ruPture shall

average not les$ than 175 psi ( 1206.6 kPa) and not more than
two of the ten bricks tcsted shall show less than lsopsi
(1034.6kPa) for Type Il brick (see 10.3).

6.3 Bricks shall show an average linear reheal chanBe ofnot
more than I % when hcutcd at 2450 "F (1343'C) for Type I
bricks. Bricks shall show an average linear reheat change of
not more thfln 2 7a when heated at 2750 'F ( l5l0 "C) tbr Type
II brick (see ll).1).

7. DimeNions llnd Pcrmissible Varlations

7.1 lnsulating brick shall be funtished in the dimensions
specilied (sce 'l.l.l). SI{ndard size brick shall bc 9in. by
4Vtin. by 2t/t in. (2?9 r,r.nt by l14 rnm by 64 nrnr), 9 in. by
4h in. by 2 in. (229 nrm by l14 mm by 5l mm), or9in. by
4th in.by lt/tin. (229 mm by ll4mmby32mnt),asspecitied.

'1.2 Dinenskn Tbleruntes-l*nglh, width, and thiekness

dimensions of brick shull have the tolerances us spccilicd in
'l'ilhlc I (see l{).1).

8. l,Vorkmonship, l'irish, and Appearance

E.l Bricks shall be o[ homogeneous structure. anrl shall bc

free from cracks, lanrinations, segrcgations, void defccls, or
soft centers. All comers and edges shall be suflicicntly stmng
to prevent excessive crunrbling or chipping when handled or
shipped.

TABLE 'l Olmenslon Tolerances

Oimonsion-incho8 (millim€tras) Tolerancos-inch (millimellos)

9. Sampling

9.1 For purposes of sampling, an inspection lot for exami-
nation and tests shall consist of all material of the same size

and shape offered for delivery at one time.

9.2 The sample unit for the tests of Section l0 shall be one

brick.

9.3 The sample size (the number of sample units) for the

tests of Section l0 shall be a^s specified in Table l.
10. Tcst Methods

l0.l Testing of the Entl ltem--The end item shall be tested

for the applicable characteristics as shown in Trhlc 2 from each

lot presented for examination for each size and shape of brick.

10.2 Dimen:sions antl Bulk Dercity-Dimensions and bulk
density shall be determined in accordance with the test method
specified in Test Methods Cli-1.

10.7 Motlulus of Rupture--:Themodulus of rupture :iholl b"()
determined in accordancc lvith lhe tcst nlethq.l spccified in Tcst
Methods ('l .l l.

lO.4 Reheor Chunge--:lhe rehcat change shall be deter-

mined in accordance with Test Mcthql Cl10, excePt that the

Type I test specimens shall be maintained at a temperature of
2450 "F ( 1343 'C) lbr ?4 houni. Type ll tcst specinrens shall be

maintained al a temperature of 2750 oF ( l-510 "C) lirr 24 hours.

ll. lnspection

I l. I Unless otherwisc specitied in thc contract or purchase

order, thc supplicr is responsible for thc Jrrformance of all
inspection requirements specihed herein. Except as olherwise
specilicd. thc supplier nray use his own or any olhcr facilitics
suitable ti)r the p€rformancc of lhe inspection requirements
specilied hcrcin. unless disapproved by rhe purchaser The
purchuscr rcscrves the right to perform any o[ the inspections
set fonh in thc spccilication where such insp€ctions are deemcd
necerisary t(, cnsure that supplics and scrvices conform tt't

prescribctl rc(luircn)ents, (

12. Product Marking

l2.l Bricks shall be ma*ed with the manufacturer's brand

name and Type I or II in accordancc with this specilication by
indelible stumping or stenciling.

13. Packrging

l3.l Brickri shall be packed in containers which will ensure

acc€ptance by common canier and safe delivery to destination
at the lowest applicable rate. Containcrs shall comply with
commercial carrier regulations.

14. Keywords

l4.l brick: insulating brick; lire clay
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