NONMETALLIC GASKETS FOR
GENERAL AUTOMOTIVE PURPOSES—SAE J90a

SAE Recommended Practice

Report of Nenmetallic Materials Committee approved January 1952 and last revised April 1963. This section of this-SAE Recommended
Practice on Method of Test for Compressibility and Recovery of G asket Materials conforms. with ASTM D 1147, Tentative Method of
Test for Compressibility-and Recovery of Gasket Materials. The remaindef of this SAE Recommended Practice conforms with ASTM
D 1170, Tentative Specifications for Nonmetallic Gasket Materials for General Automotive and Aeronautical Purposes,

[This SAE Recommended Practice was formulated by the SAE—ASTM
Technical Corimittee on Automotive Rubber.] T

Scope—These specifications for SAE J90 are intended to define the
basic properties of commercial nonmetallic gasketing ‘materials com-
‘monly used in automotive applications. These include materials com-
posed of asbestos or other inorganic fibers, cork, or cellulose or other
organic fibers, in combination with various binders or impregnants.
Rubber compounds without fibrous or cork reiriforcement are not in-
‘cluded since they are covered in SAE Standard, Specifications for Elasto-
mer Compounds for Automotive Applications—SAE J14, and in ASTM
D 785-61T. Although ¢ Ti

When thicknesses other.than those shown above are to be tested, the-
specification limits shall be agreed to, in writing, between purchaser
and supplier.

Sufficient specimens shall be selected to provide a minimum of three
determinations for each test described in subsequent paragraphs. The-
average of the determinations shall be considered as the result.

Conditioning—Prior to all tests, specimens shall be conditioned as.
>lows: ’

‘Type 1—Specimens shall be conditioned in an oven at 212 +2 F for
1 hr and allowed to cool to 70-85 F in a desiccator containing anhydrous

the basic properties of|the material in edch category, they do not define
all of the properties which govern gasket performance. Caution should,
therefore, be exercised in using. these specifications as a basis for the
selection of materials. |

Numbering System )

Types—The variolis categories of material are grouped into three
types, according to whether the principal fibrous or particulate rein-
forcement is asbestos qr other inorganic fibers (Type 1), cork (Type 2),
or cellulose or other ofganic fibers (Type 3). ‘

Identification—Ea¢h category is identified by a number consisting
of four digits and a shffix letter. The significince of these is shown in
Table for System of Iflentification. )

Coated Gaskets—Gafskets from materials conforming to these speci-
fications may be coatpd on one or more sides. Because of the many
possible coating matefials and thicknesses, it is suggested that coating
specifications be given| on the blueprints.

Detailed Requirements—Gasket materials -shall conform to the re-
quirements as prescribled in the tables as-follows:

Type 1-Table 1
Type 2—Table 2

: Type 3—Table 3
Methods of Test

TABLE FOR SYSTEM OF IDENTIFICATION-

Type 2
2. Cork

Ty_pe 1

1. Asbestos or other,
inorganic fibers

Type 3.

‘First digit (principal

3. Cellulose or cther
fibrous or paiticvlate

organic fiber:

material} )
‘Second digit [trade | 1. Compressed 1. Cork composition | 0. Tag
designation) asbestos sheet 2. Cork andubber | 1. Chipboard

2, Asbestos.beater
sheet

3. Asbestos paper
and millboard

3. Cork and|celly-
far rubbgr

2. Vulcanized fiber

3. Cellvlose fiber

4. Fiber and filler
compositicns

Third digit {binder or (Same for aii three types}

treatment other than 0. None ]
sizing) 1. Protein (glve-glycerine or dquivalent)

2. Resin

3. Rubber, Type S, Class SA (pclysyfide or equivalent)

4. Rubber, Type S, Class SB {herylonitrile or equivalent)

5. Rubber, Type S, Class SC {chloroprene or equivalent)

6. Rubber, Type R (natural, r4claim, styrene or equivalent)
Fourth’ digit {Same for all three types)
{Compressibility Index 0. 0-5% 5. 46-55%
ASTM D 1147.6}7 1. 6-15% 6. 56-65%
Piocedure G, 2. 16-25% 7. 66~75%
total load—1000 psi) 3. 26-35% 8. 76-85%

4. 36—45 9. 86-95

sibility in tables where other loads are employed.

Suffix letter

Sampling—Specimpns shall be selected from finished gaskets oxsheets. U;e_g‘ '; ;i:ﬁng;iq\ a&cd'es_ of' ‘-f-;ufer o1 \:m‘:nb:lw fou; clie;ilrf category
of suitable size, whiclever is the most practicable. If sheetsiare used,. wrade of material Is buted in the table, the letter A" &5 vsed,
they shall, where applicable, be cut squarely with the grdin of the: :
stock and the grain difection noted by an arrow. EXAMPLE: —Letter indicating o gasket material included if SAE J90

For qualification puyposes, thicknesses shall be used as follows: ellulose or other organic fibers |
I : Rope and/or chemical Wood .
Type l—}{;z n. inder Er ""“"“%:‘.:' rubl:'er, Tylz)z Sa.scslgu s$C
e ompressibility index is 26~
Type 2—4¢ Yo 14 In. . ! —————1Grade
Type 3~z in. —A :
TABLE 1~~=1YPE 1~=ASBESTOS OR OTHER INORGANIC FIBERS
Original Properties Propertios after Immersion in Liquids
. After Aging 5 Hrs ai 300 F After Aging 5Hrs al 70-85F
Former ‘G’ Compressibility in ASTM Gil No. 3 inh ASTM Roference Fuol B
Identification No. (For
" Neo.* Referonce Tensile Ignition
Only) Strength, . Loss, Loss in
Total Load C. i R min, psi o 3 i Thickness Weight Thickness
st bili min, bility, trength, I y t , I 'y
P . % "% mox, % max, % % max, % %
P1141A G1122-1 5000 7-17 40 2000 - 20 30 0-13 20 0=15
P115S1A G1123-1 5000 7-17 40 2000 — 30 50 15-30 30 10-25
P1161A G1111-1 5000 7=17 40 2000 -— — 70 20-50 40 15-35
P1181B 5000 7-17 40 2000 — ot 80 40-70 50 25-45
P1162A Gil11-2 5000 15-25 30 1600 -_ -— 70 20-50 40 15-35
P1241C - 5000 13-23 35 1000 —_ 30 35 5-20 30 0-15
P1242C el {020 30-40 30 1700 - 45 15 0-20 50 0-15
P1242D - 5000 20-30. 35, 2000 —_ /35 20 0-20 40 0-15
P1243X G1422-2 5000 35-50 15, 500 — 55 25 0-5 50 .5
P1251A G1423-1 5000 10=20 40 2000 - 35 40 10=20 35 0-15
P1252A G1423-2 5000 20-30 35 1000 -_— - 60 20-35 50 5-20
P1252D - 5000 30-40 35 1200 - 45 30 10-25 S0 5-20
PI252€E —_ 5007 20-30 35 1200 -— 40 40 10-25 45 5-20
PI1253A G1423-3 5000 35-50 20 1000 — - 50 0-15 55 0-10
P1261A. -_— 5000 15-30 39 1200 — - 60 10-25 60 5-20
P12638 — 5000 25-40 35 1000 —_ -— 80 10-40 70 0-30
P1301A7 G4131 1000 é=15 40 200 20 -_— —_— - - —
P1302A G41n 1000 16-25 30 175 20 - —_ _— -— -—
sThese thickness tolerances are permissible variations applicable to given tot of sheets of Series Thickness, in. Tolerance, in. Series . [Thickness, in.[Tolerance, in.
goaskels. Where spegial thich  tolerantes are y dve to appligation, the tolerance on M ’ :
tndividual sheet or gasket shall be agreed to in writing, between the supplier and customer, - P1100 and | 1 /64 and under +0.005 P1301A —_ +10%
i C P1200 -0.002 P1302A [Upto1/8 +0.005
v Over 1 /64 and vnder 1/16 | +0.005 1/81t1/2 +0.010
1/%4 and over +0.008
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TABLE 2—TYPE 2-—CORK

Original Properties Properties after | fon or Aging
Compressibility Flotation Tests - Afler After Aglng
CGven After Aging 22 H
Former Aging. After Aging 70 Hr 70 Hr at 70-'5 F in
Identifi. “G"” No. 70 Hr at 212 F In ASTM 212F in ASTM
cation (For Tonslle | Density Flexi- at Oil No. 1 ASTM O Reference
No.%, Reference | - . Strength, min, 1/2 Hr | 2Hrat | bility 212F No, 3 Fuel A
! Only) Total | Compres- | Recovery,! min, b per 3 He 212Fin | Fuctor,
Load, | sibility, min, % pst cv. ft in Iolllno ASTM F
pst % : Bolling | 38 ol Flexi- | Flexi.
Weter H No. 1 bility | bility Volume Volume Volume
FGCF'OI'. FceFlor, Change, % | Change, % | Change, %
Cork Coimposition
P2116A G2114 100 10-25 60 175 .24 N - N E] - - - — -_—
P2117A | G2113 | 100 15-30 65 150 ?g N - N 5 - - — —_— -
P21i7B G2112-- | 100 20-40 75 100 7 N - N 5 -— - — -— —_
P2118A G211 1qo 30=50— 80 75 A 104 L 5 -_— —
P2126A G2214 140 10-25 60 175, 24 N N N 5 —_— - — -_— —
P2127A G2213 140 15-30 65 150, 20 N N N g — — -— — —
P21278 G2212 140 2040 75 100 ) 74 N N N -— — — — -
P2128A G221 1¢0 30-50 80 75 14 N -N N 5 K . — e —-— -—
Cork and RubBber
P2236A Gi221-3 40p 25<45 75 200 - bl - -— 5 16 16 ~5to +{ Oto +\0 —5to+S8
P2243A G1222-2 40D 15-25 75 250. - - — -— 5 16 16 ~5t04)0 -2to +‘|§ —2t0410
P2245A G1222-3 | 40D 25-35 75 250 — — — -— 5 16 16 -5 to 410 —~2to 15| —2to410
P2245B _— 40D 40-55 70 50 -— -— -_— -_— 5 13 18 —15'o+15 0 Oo+25 ~5to 415
P2246A G1222-4 400 35-45 75 200 - —_ —_— —_ —_— s 18 16 —5t0 410 —2to 415 | ~2to+10
P2254A G1223-2 40D 15-25 75 250, L — -_— -— 5 16 16 —2to 420 | 4151 +50 Oto+415
P2255A G1223-3 400 25-35 75 250 -— - -— -— 5 14 18 —2ta+20 | H-15%0 450 Oto+15
P22558 —_— 40D 40-55 75 25 -— —_ — — 5 16 16 —10to 435 H-15 to +50 0to 4-35
P2256A G1223-4 400 35-45 75 220 — -— -— -— 5 16 16 —~2t04+20 | H15t0 450 Oto+15,
P2265A | G1211-3 | 400 25=45 73 150 - - - - 5 16 -— -_ - -_
P2268A Gi1211-5 400 40-60 75 75 -— -— -_— -— ] 16 -— — : — -
Cork and Cellvlar Rubber
P2347A - 140 35-50 75 100 —_ —_ —_ - 5 16 — —20t0 —5 §|—10t0 45| —10t 45
P2357A — 1do 35-50 75 75 —_ _ —_ -_ 5 16 — —10to 10| 151 50 01025
P2367A - 1qo 35-50 75 100 — —_ — — $ 14 — - —_ —_
N = No disintegration - isvally applys
 Thickness Tolerancess Fine—Pars a No., 20 sleve ‘and retained on a No. 40 seive.
P2100 Seriesy—=1:10% or $0.010 in, whichever is the greater. Medivm—Pass a No. 10 sieve und re'ulnod on a No. 20 sieye.
P2200 Series—Under |I'Ié h 40,010 in,,"1/16 . and over, 0,015 in, Coorse—Fass a No, 5 sieve and retained on a No. 10 sieve )
P2300 Series—1 /16 in. (mi thickness) and over +0.015 in, . [Sieve sizes are as specified in ASTM E 11—39, Specification for Sieves for Testing Purposes
b Grain size may be specifieg for certain applicati i 30, the following definifions will  (Wire Cloth Sieves, Round-Hole and Square-Hole Screens, or Sieyes), Table 1.}
calcium chloride, except|that P1300 series shall be conditioned in an ™
oven for 4 hr at 212 +2 } : Tolal Load on Presser Fool, Load on Sample, Presser Foot Dia,
3 i 1ses p Type oz, (Reference) nil in.
Type 2—Specimens shall be conditioned at least 46 hr in a controlled - -
humidity room or in a closed chamber with. gentle mechanical circula- ) 9.0 11.5+1.0 0.25240.005
. . 2 4.0 5.141.0 0.252 40.005
tion of the air at 70-85 F and 50-55%, relative humidity. 3 5.3 8.0%+1.0 0.252 30.005

Type 3—Specimens shdll be preconditioned ‘for 4 hr at 70-85 F in a
closed chamber containigg anhydrous caleium’ chloride as a desiccant.
The air in the chamber 3hall be circuldted by gentle mechanical agita-
tion. Specimens shall then be transférred immediately to a controlled
humldlty room or closed chamber With-gentle mechanical circulation of
the air and conditioned fpr at least 20 hr at 70-85 F and 50-559, relative
humidity.

If a mechanical mean of mamtammg 5055% relauve humldlty is
not available, a tray cortais on—of reag d
magnesium nitrate Mg (NOy), GH,O shall be placed in the chamber to
provide the required relative humidity. In all cases where testing is
conducted outside the area of specxﬁed humldxty, specimens shall be
removed from the chamber one at a time as needed.

™. Compressibility and Recovery—Specimens shall be tested according
to procedures outlined in ASTM D 1147-61T, Method of Test for Com-
pressibility and Recovery of Gasket Materials, as follows:

Type 1-P1100 and P1200 series—Procedure A
P1300 series —Procedure H

Type 2—P2100 and P2300 series—Procedure F
. P2200 series —Procedure B
Type 3 ~Procedure G

Thickness—Specimens shall be measured with a dial type microm-
eter actuated by a dead weight load. The dial shall be graduated in
Q.001 iri. or smaller units and readings shall be estimated to the nearest
0.0001 in. The anvil shall have a diameter not less than that of the
presser foot.

Loads and presser foot diameters shall be as follows:

Readings shall be taken by lowering the presser foot gently until it
is in contact with the specnmen A sufficient number of readings shall
be taken, depending on the size of the specxmen to provide a reliable
average vilue, |

Tensile Strength—An acceptable tension tejting machine, spring
actuated type, pendulumi type, or equivalent shall be tised. The power
actuated ]aw shall be driven at the rate of 12 1 in. per minute. It

h ill indicate the point
of maximum load after rupture of the specnmen The normally used
range of the machine should be 15 85% of the full range of the load
indicator scale in use.

- Speciméens shall be prepared and placed in the testing machine as
follows, after being mieasured for thickiess accotding to paragraph on

Thlckness‘
Type l—Paragraph 6(c), ASTM D 733 59 Methods of Test-

ing Compressed Asbestos Sheet Packing, except that
only dthe difection perpendiciilar to the grain shall be
teste

Type 2-Specimens shall be 2 in, in width. They shall be placed
in the machine with a 2 in. distance between the jaws
and shall be gripped for at least 1 In. in each jaw.

Type 8—Specimens shall be 1 in. in width by 6 in. long. The
lengthwise direction of the specimen shall be perpen.
dicular to the grain direction of the material, They
shall be placed in the machine with a 4-in. distance
between the jaws. Specimens of Vg in. in width may
be used where necessary to fall within the range of
the load indicator.
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In all cases, specimens shall have cleanly cut edges and shall be care-
fully aligned with the direction of travel of the jaws.

Tensile strength shall be calculated by dividing_ the breakmg load i u\
pounds by the ongmal cross sectional area of the specimen in squaré,
inches and shall be mxpressed in pounds per square inch.

Immersion in Liguids

Type 1—Apparatus used shall be as specxﬁed in Pamgraph 6. ASTM
D 471-62T, Method of Test for Change in Properties of Elastomeri¢
Vulcanizates Resulting from Immersion in Liquids. Fresh test fluid
shall be used for each determination. Specimens immersed in -fuel
shall be tested within 30 sec after removal from the test medium. Speci-
mens immersed in hot oil shall be removed and lmmedxately immersed
in a cool, clean portion of the test medium for 30 to 60 minutes, then
dipped quickly in acetone and blotted lightly. with filter paper.

Tensile strength shall be determined according to paragraph op
Tensile Strength and shall be based on the cross sectional area before
immersion. : . . .

Compressibility shall be

3

canizates Resulting from Immersion in Liquids. The specimens shall be
prepared and tested according to paragraph on Flexibility (Type 2 only).

Type 8—Specimens shall be cut with 2 minimum width of 1 in. or a
mlmmum -diameter of 1.129 in. and ranging from 1 to 4 sqin. in-area

rior to conditioning; After conditioning, a specimen shall be transferred
as rapidly as possible to a tared weighing bottle of suitable dimensions
and weighed to the nearest milligram. The specimen shall then be
removed and measured. for thickness accordmg to paragraph on Thick-
ness. The specimen shall then be immersed in the test medium for the
specified length of time. A container of convenient size shall be used so
as to provide a-minimum of 10 mi of test fluid per sample. Light wire
screens may be used, if necessary, to keep spemmens immersed or
separated from each other.

Upon removal, the specimen shall’ be blotted as rapldly as possible
with sheets of Whatman No. 1 filter paper, or paper of similar texture,
to remove excess liquid from the surface. Care must be exercised to
remove all of the surface excess but not to exert any squeezing. action

thickness shall also be

pressxbxhty and Recover
immersion.
Thlckness and welght

y and shall be basedon the thickness after

change specimens sha.ll be 1 x 2 in. in size.

Thickness before and af

r.immersion shall be measured according ta

paragraph on Thxckness nd determined in the same areas of the sped

men. The change shall
thlckness We:ght meas!

calculated as a peroentage of the original
ments before and after immersion shall be

made to the nearest milligram in a sealed, tared container and the

change calculated as a pet

2—Specimens for
with ASTM D 471-62T,
Elastomeric Vulcanizates

centage of the original weight.

volume change shall be tested in accordance
Method of Test for Change in Properties of
Resulting from Immersion in Liquids.

For materials having a| specific gravity of less than 1.00, the followm
g ]‘Pe gravity g

procedure shall be used
(a) The Jolly B3
and zeroed.

to the weigh

a Jolly Balance is employed;
lance, properly shxelded from drafts, is leveled

g hook so that it is totally immersed in water.

(b) A small mefl sinker (5 g is usually suﬂicnent) is attached

(c) The specim
SR, is recor
(d) The specimg
ing SR, is re
(€) V; then equ

n is then weighed in air and the scale reading
fled. . ]

n is then weighed in water and the scale read:
corded.

il (SR,—SR,).

(f) After removing the specimen from the test medium, steps

blotted on the edges

The specimen shall then be placed 1mmed1ate]y in the tared weighing

hottle and reweighed to the nearest miljigram.

"shall be calculated as a percentage of the initial

The change in weight

weight of the specimen.

The specimen shall then be removed.frem the w¢ighing bottle and meas-

ured for thickness in the same areas as the init]

according to the paragraph on(Fhickness. Botl

lal set of measurements
h sets of measurements

shall be averaged to the nearest 0.0001 in. and the change calculated as

a percentage of the initial‘thickness.
Loss on Ignition (Type 1 Only)—A specxmen

shall be disintegrated, conditioned as in parag

cooled in a desiccator and weighed. It shall be
1500 F for not_less'than 1 hr, cooled in a desic
loss on ignition shall be calculated as a percenta;

Oven“Aging (Type 2 Only)—Specimens shal
with ASTM D 573-53, Standard Method of Tes
of Vaulcanized Rubber by the Oven Method.

Flexibility shall be determined in accordan
Flexibility (Type 2 only) after conditioning th
for 24 +1 hr at 70-85 F at 50-55%, relative hum|

Flexibility (Type 2 Only)—Specimens shal

weighing from5to 10 g
raph on Conditioning,
ignited in a crucible at
or and reweighed. The
of the original weight.

be ‘aged in accordance
for Accelerated Aging
v .

ce with paragraph on
e oven aged specimens
idity. )

be 14 in. wide, 6 in.

long, and 3¢ in. maximum thickness. The mpterial shall not crack,

break, or separate when bent slowly 180 deg aroy

nd a mandrel of appro-

priate diametet. The diameter of the mandrel
tiplying the thickness of the material by its fle

is determined by mul-
ibility factor “F.”

Density (Type 2 Only)—Specimens shall haye an area of at least 2~‘/

¢, d, and ¢ are repeated. (Caution: Use~same sinker
throughout.} This gives V.. The distilled water used in the
test must bel changed frequently.
V.-V,
= Zx100=%V
vy

where: V, is origipal volume.
' V, is volune after removal from liquid.
%V is peljncent volume-change.
Specimens for flexibility shall be\immerséd according to ASTM D
471-62T, Method of Test for Chafige*in Properties of Elastomeric Vul-

sq in. Thickness shall be measured according to paragraph on Thickness.
Length and width shall be measured to an accjracy of 0.01 in. Weight ;
shall be determined to an accuracy of *19%,. Depsity shall be calculated:’
by dividing the weight of the specimen by ifs volume and shall be
expressed in pounds per cubic foot.
Flotation (Type 2 Only)—-Specimens of not less than 1 sq in. in area.
shall be floated in liquids under the condition§ specified and shall be-
examined for evidence of disintegration upon donclusion of the test.

(Table 3 gppears on next page)
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