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1. SCOPE:

1.1 Scope:

This specificTtion covers a series of iron-nickel, iron-nickel-cobalt, and iron-nickel-chromium alloys
used for sealing/to glasses and ceramics in electronic applications (see 6.1).

1.2 Classification:

The alloys shall be of the following classes, forms, finishes, and conditions, as specified (see 6.2):
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1.2.1 Classes: Classes shall be as follows:

Class 1 Iron-nickel-cobalt alloy (29% Ni, 17% Co, remainder Fe)
Class 2  Iron-nickel-alloy (50.5% Ni, remainder Fe)

Class 3  Iron-nickel-alloy (48% Ni, remainder Fe)

Class 4 Iron-nickel-alloy (46% Ni, remainder Fe)

Class 5 Iron-nickel-alloy (41% Ni, remainder Fe)

Class 6 ron-nickel-chromitim-alloy{419%-Ni-5-5%-Cr—+remainderte)

Class 7 ron-nickel alloy (36% Ni, remainder Fe)

1.2.2 Forms: Allgys shall be in the form specified in Table I.

TABLE I. Availability of forms

Class

F

oxmne 1 2 3 4 5 6 7
Bar X X X X X —_— X
Rods X X X X X —— X
Ribbon X X —— X X X ——
Strip X X X X X - X
Tubing X ——- - - - ——= ———
Wire X X X X X X X

1.2.3 Finishes: F|nishes shall be as follows:
Hot rolled or forged Cold drawn or rolled
Centerless ground Belt polished

1.2.4 Condition gnd temper:‘Condition and temper shall be as follows (see Tables IV and V):

Annealed

/A Hard (one quarter hard temper)
172 Hard (one half hard temper)
Hard (full hard temper)
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2. APPLICABLE DOCUMENTS:

2.1 U.S. Government Publications:

2.2

3. REQUIREMEN

3.1 Condition an

The following documents, of the issue in effect on date of invitation for bids or request for proposal,
form a part of this specification to the extent specified herein.

Available fromm-BODBSSR-Subseription-Servces-Desk—Building4B—+700-Rebbins-Avenue,
Philadelphia,[PA 19111-5094.

MIL-C-16173 Corrosion Preventive Compound, Solvent Cutback, Cold-Application
FED-STD-48] Tolerances for Steel and Iron Wrought Products

FED-STD-15 Metal; Test Methods

MIL-STD-108 Sampling Procedures and Tables for Inspection by-Attributes
MIL-STD-163  Steel Mill Products; Preparation for Shipment and Storage

ASTM Publicgtions:

Available fromm ASTM, 100 Barr Harbor Drive, West Cofishohocken, PA 19428-2959.

ASTM E 8
ASTM E 18

ASTM E 112
ASTM E 228

TS:

| temper:

Unless other
bright anneal

vise specified in the contract or purchase order, rod, ribbon, tubing, an
|ed. Strip shall be annealed properly to have deep drawing or spinning

Methods of Tension Testing of Metallic Material

Methods of Test for Rockwell Hardness and Rockwell Superficial Har@iness of Metallic

Materials

Methods for Estimating theAverage Grain Size of Metals
Method of Test for Linear Thermal Expansion of Rigid Solids with a \
Dilatometer

6.2).

itreous Silica

d wire shall be

properties (see

3.1.1 Drawing and forming: Compounds and lubricants used in drawing and forming operations and
during cold working shall be capable of being completely removed by vapor degreasing.

3.2 Chemical composition:

The chemical composition of the iron-nickel alloys shall be as specified in Table Il (see 4.5.1).



https://saenorm.com/api/?name=e2510c6ba6c2a47b9e12f6b438ff4307

AMS-1-23011 SAE AMS-1-23011

3.3

3.4

3.5

3.6

3.7

3.8

Linear coefficient of thermal expansion:

The linear coefficient of thermal expansion shall conform to the values for the applicable class as
listed in Table Ill (see 4.5.2).

Tensile strength or hardness:

The tensile s
condition ang
of tensile spe
may be subs

Grain size:

The average

rength-for-the-applicable-class-of-materals-in-the-finished-form-and-inthe specified
temper shall conform to Table IV (see 4.5.3). If the size of product,prevents the cutting

cimens as defined by ASTM E 8, conformance to hardness requirements of Table V
ituted.

grain size of annealed strip materials to be used forldeep drawing or spinning purposes

shall be no larger than No. 5 and no more than 10 percent of the.individual grains may be larger than

No. 5 (see 4.
in thickness,
the short trar
Phase transf
No phase tra
(see 4.5.6), €
transformatiq

Porosity:

When specifi
helium leak d

Permissible

6.5). However, for material of Classes 2 to 6inclusive, which are less|than 0.005 inch
the grain size shall be such that there are ng\less than 9 grains across|the thickness in
sverse direction.

Drmation:
nsformation shall occur in the finished forms of the Class 1 alloy from 1,100°C to -80°C

xcept that material having a-thickness or diameter exceeding 0.75 inch, some localized
n may be tolerated if it does not exceed 1 percent of the cross section

bd in the contract or order (see 6.2), material shall show no leakage, when tested with a
etector (see-4.5.7).

ariations in dimensions:

The permissi

ple-variations in dimensions shall be as shown in applicable paragraphland table for the

various forms of material (see 4.4.1).

3.8.1 Bars, rods, and wire diameter, thickness, or width: Bars, rods, and wire, measured on their
diameters or between parallel faces, shall not vary at any point from the specified dimensions by
more than the amounts shown in Tables VI, VII, VIII, and IX.

3.8.1.1 Straightness: The permissible variation in straightness of rods and bars as determined by the
departure from true straightness (thrown in one revolution for rods or depth of chord for bars)
shall be as specified in Table X.

3.8.2 Ribbon width: The permissible variation in width of ribbon shall be as specified in Table XI.
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Chemical compositions

TABLE I1.
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TABLE Ill. Linear coefficients of thermal expansions
Linear coefficient of thermal expansion
Temperature cm, per cm. per °C x 10 ~
range - °C Class
1 2 4 5 6 7
30-100 — —— ——— -— —— 0.8-1.6
30-200 === === = == —— = 1.3-2.1
30-300 — —— — 4,0-4,7 ——— —_—
30-350 -— —— 7.1-7.8 — 8.5-9.2" [ 6.2~7.0
30"'400 4 . 6"5 . 2 ——— 8 . 2-9 . 2 — —— e W4 o——
30-425 o —— —— —— 9,7<10.4 ——
30-450 5.1-5.5 -| 9.6-10.1 ——— 6.7-7.4 — 8.5-9,2
30-500 ———— ——— 8.2-8.9 e ——— -
30-550 —— 10.2-10.7 {9.6-10.3 — - —_— —-—
TABLE IV. Tensile strength (1,000 psi)
Condition All classes
Annealed 85 max.
1/4 Hard 90 to 115
1/2 Harxd 105 to 125
Hard 120 min.
TABLE V. Hardness, Rockwell B
Class
Condition
1 2,3,4,5,7 6
Annealed 85 max. 1/ 70 max. 1/ 70 max. £/
1/4 ‘Hard 90 to 93 78 to 83 78 to 83
1/2 Hard 94 Eo 96 84 Tto 88 84—to 88

1/ Hardness for deep drawing strip material less than 0.100 inch shall be
Rockwell B82 maximum and Rockwell B85 maximum for material over 0.100

inch.

2/ The maximum hardness for deep drawing strip material shall be Rockwell

B90.
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3.8.2.1 Ribbon thickness: The permissible variation in thickness of ribbon shall be the same as those
applicable to wire in Table VI.

3.8.3 Strip dimensions: The strip dimensions and allowable variation shall conform to Tables XIlI, XIlII,

and XIV.

3.8.3.1 Thickness: Permissible variation in thickness of cold rolled strip shall be as specified in Table XII.

3.8.3.2 Strip crov
variation
and Tablg

3.8.3.3 Strip widt
Table XIV

vendor amd procuring activity, and permissible variations in width shall be as sp¢

FED-STO

3.8.4 Tubing dim
or welded,

3.9 Identification

Material shal
number, finis

3.10 Workmanship:

All forms shall have uniform surface finishes. The surfaces shall be commercially s

scale, corros
would impair

4. QUALITY ASS

At the middle of the strip to the permissible variation at the edge-as)spé
b X1, shall be as specified in Table XIII.

h: Permissible variation in width of cold rolled slit edge strip shall be as

ensions: Permissible variation in dimensions of cold drawn tubing, eith
shall be as specified in Table XV.

h, manufacturer’s alloy designation, name or symbol of supplier, melt 1

URANCE PROVISIONS:

n tolerance: Permissible variation in crown tolerance, which is a permissible additive

. The dimensions for strip, other than slit edge, shall be.as negotiated

-48 for low alloy steel strip.

bcified in 3.8.3.1

specified in
between the

beified in

er as seamless

be furnished in lots which shall-be identified by this specification number, class

on, cracks, scratches, seams, laps or folds, slivers and other injurious
its serviceability for the use intended.

4.1 Responsibilit

far inspection:

umber and size.

mooth, free from

defects which

Unless otherwise specified in the contract or purchase order, the supplier is responsible for the
performance of all inspection requirements as specified herein. Except as otherwise specified, in the
contract or order, the supplier may use his own or any other facilities suitable for the performance of
the inspection requirements specified herein, unless disapproved by the Government. The
Government reserves the right to perform any of the inspections set forth in the specification where
such inspections are deemed necessary to assure supplies and services conform to prescribed
requirements.
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TABLE VI. Permissible variation in diameter of cold drawn wire and rods

Specified diameter,
inch

Permissible variation
plus or minus, inch

Undexr 0.008
Over 0.008 to 0.015, inel.
Over 0,015 to 0.020, incl.

0.030 0.040,

r
Over 0.040 0.060, incl.
Over 0,060 to 0.080, incl.
Over 0.080 to 0.125, inel.
Over 0.125 to 0.156, incl.
Over 0,156 to 0.188, incl.
Over 0,188 to 0.250, incl.
Over 0.250 to 0.500, incl.
Over 0.500 to 1.000, incl.

0.00025
0.0003
0.0004

0.0006
0.0007
0.0008

0.001,
0.0025

0.002
0.005
0.010
0.020

———————— 0.0005—

TABLE VII.

Permissible variation in distance between parallel surfaces of cold drawn bars

Specified dim7n310n,
inch L1

Permissible variation under
specified dimension|, inch

0.P043 and under 0.0002
0.0044 to 0.0079, 1inci, 0.00025
0.008 to 0149, incl. 0.0003
0.Pp150 to 0.0199, inecl. 0.0004
0.p20 to 0,031,-1ncl, * 0.0005
0.D032 to 0.045, incl. 0.0006
0.p46 to 0.079, incl. 0.0007
0.080 to 0.1875, incl. 0.001
0.1876 to.0.406, incl. 0.002
over 04406 0.002
1/ Dimen squares

and separately to width and thickness of rectangles.
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TABLE VIII. Permissible variation in diameter of hot rolled rods

inch

Specified diameter,

Permissible variation from
specified diameter plus
or minus, inch

0.250 to 0.750, incl.
Over 0.750 to 1.250, incl.

0.010
0.015
0.025

Over 1.250 to 3.500, incl.

TABLE IX. Permissible variation in diameter of centerless gfound rogs

Specified diameter, Permissible/wariation,
inch inch

Plus Minus
0.835 and under 0.000 0.002
0.836 to 1.125, incl. 0.002 0.002
U.126 to 1.750, incl. 0.0025 0.0025
1.751 to 2.000, incl. 0.004 0.004
2.001 to 3.000, incl. 0.005 0.005

TABLE X. Permissible yariation in straightness of rods and bars

inch =

Spedified diameter or, distance
bgtween parallf} surfaces,

Permissible variation in
given lengths,
inch

Rodg - cold drawn:
0./500 and_dnder

Rodd - ‘hot rolled:
Allsizes

Over 0.500 to 1.000, inecl.

Throw in one revolution:
0.003 in 18 inches of 1emgth
0.005 in 42 inches of lenjgth

Throw in one revolution:
0.150 in 36 inches .of length

Bars - cold drawn:
All sizes =

Depth of chord:
0.150 in 36 inches of length

Dimensions apply to the diameter of rods, distance between parallel flats

for hexagons and squares, and separately to width and thickness of

rectangles.

Bars are available with square, rectangular, and hexangular Cross-—

sectional areas.
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TABLE Xl. Permissible variation in width of ribbon or flattened round wire

Specified width, Permissible variation in
inch width, plus or minus, inch
0.0156 and under 0.0015
0.0157 to 0.0468, incl. 0.002
0.0469 to 0.0781, incl. 0.0025
0.0782 to 0.1875, incl. 0.003
Over 0.1875 0005

TABLE XIlI. Permissible variation in thickness of cold rolléd'strip 1

Permissible variation in thickness, plus
or minus, for given width, inch
Speciffied thickness, Over Over Ovdr
inch Less than 3to6 6 to 12 12 to 16
3 inches inches inches indhes
Under 0,006 0.0005 0.0005 - -
0,006 to 0.009, incl. 0.00075 0.00075 —— -
0.0091] to 0.010, incl. 0.001 0.001 0.001 0.041
0.0101 to 0.011, inecl. 0.001 0.001 0.001 0.0Q15
0.012 fto 0.016, incl. 0.001 0.001 0.0015 0.0Q15
\ 0.017 [to 0.019, incl. 0.00% 0.001 0.0015 0.002
0.020 [to 0.025, incl. 0.001 0.0015 0.002 0.002
0.026 [to 0.028, incl. 0.0015 0.0015 0.002 0.002
0.029 |to 0.034, incl. 0.0015 0.002 0.0025 0.0025
0.035 [to 0.049, incl, 0.002 0.0025 0.003 0.0403
0.050 [to 0.068, incil: 0.002 0.003 0.003 0.043
0.069 [to 0.099, imncl. 0.002 0.003 0.003 0.004
0.100 |to 0.160,~incl, 0.002 0.003 0.004 0.004 I

1/ MeasuremenEs shall be made at least 3/8 inch from the edge of gtrips
over [L inch wide.

-10 -
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TABLE XIll. Permissible crown in cold rolled strip

Permissible additional thickness at middle of
strip over that provided for in Table XI for

edge measurements, for given widths, inch

Over Over
Specified thickness, To 5 to.12 12 to 24
inch ' 5 inches inches inches
I inel- inel, incl.
0.010 apd under 0.00075 -0.001 0.0015
Over 0.010 to 0.025, incl. 0.001 0.0015 0.002
Over 0.025 to 0.065, incl. 0.0015 0.002- 0.0025
Over 0.065 to 0.188, incl. . 0.002 0.0025 .0.003

TABLE XIV. Permissible variation in width of<old rolled strip

Specifigd thickness,

Specified widthy

Permissible
tion in widt

varia-
h, plus

inch inches or minus, |[inch
Under 0.125 Over 0.750 €£o 5, incl. 0.005
0.125 tq 0.188, incl. Over 5 to:l6, incl. 0.010

TABLE XV. Permissible variation,in dimensions of seamless or welded cold-dfawn tubing
Permissible variation
Outside Inside Wall
. diameter, - diameter, thickness,
Sgi:;i&:i o:giide inch - " inch perctnt
ter, , A
Plus Minus Plus Minus Plus or Minus
Less than~and '

excluding 3732 0.002 0.000 0. 000—0.002 10
3/32 to 3/16, excl. | 0.003 0.000 | 0:000 0.003 10
3/16 to 1/2, excl. 0.004 | 0.000 | 0.000 0.004 10
1/2 to 1-1/2, excl. 0.005 0.000 |- 0.000 0.005 10

4.2 Lot:

Unless otherwise specified in the contract or purchase order (see 6.2), a lot shall consist of material

of the same class, of one form, of the same cross-sectional area, condition, temper, and finish
produced under the same conditions and submitted for delivery at one time.

-11 -
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4.3 Sampling:

4.3.1 Chemical test:

4311

43.1.2

4.3.2

43.2.1

4.3.2.2

4.3.3

4.3.4

4.3.5

4.3.6

Ingot sampling: At least one sample shall be taken from each group of ingots of the same alloy
poured simultaneously from the same source of molten metal by the supplier for the test of 4.5.1.
Complete ingot analysis record shall be available to the procuring activity.

Finished
individua
sample fa

taken from each length.

Linear ther

Ingot sampling: At least one sample from 6 to 10 inches in letxgth and over 1/4 i
bken from each group or prepared from each greup’of ingots of the same alloy poured

shall be t
simultane
sample s
tests may
dimensio

Finished
and rods
4.3.2.1, a
specimer

Tensile test
random fro
each length

Hardness t
random fro
each length

nroduct camnlina- \Whan camnlina hac nat haoan mada in accardancay
oo TP gy e oo e T g oo o T P e T o T o o o oroa o Ty

lengths shall be selected at random from each lot of material to provig
r the test of 4.5.1. If the lot consists of less than 4 lengths, a sample

mal expansion test:

ously from the same source of molten metal by the supplier for test of
nall then be worked down to small rounds fortesting. Specimens for th
be taken from the same sample as the _specimens for chemical analy
NS permit.

broduct sampling: Finished produets need not be sampled unless in th
over 1/4 inch in diameter. Wher’sampling has not been made in acco
sample over 6 inches in lepgth shall be selected at random from each
for the test of 4.5.2.

. A total of three speeimens shall be taken from three individual length
m each lot. If the loet consists of less than three lengths, a specimen sh
(see 4.5.3).

bst: A tatalof three specimens shall be taken from three individual leng
m each'lot. If the lot consists of less than three lengths, a specimen sh
(see-4.5.4).

/ith 4.3.1.1, four
e a composite
iece shall be

hch in diameter

4.5.2. The
brmal expansion
5is when

e form of bars
rdance with
lot to provide a

5, selected at
bl be taken from

ths selected at
bl be taken from

Grain size: Sampling shall be performed only on sheet and strip materials to be used for deep
drawing purposes. A total of three specimens shall be taken from three individual lengths selected
at random from each lot. If the lot consists of less than three lengths, a specimen shall be taken

from each |

ength (see 4.5.5).

Phase transformation test: Unless otherwise specified, one specimen 1/2 inch in length shall be
taken from one individual length selected at random from each lot. The specimen shall be taken
only from materials whose minimum cross-sectional dimension is less than 7/8 inch. The
specimen shall include the entire cross-sectional area of the material if possible (see 4.5.6.).

-12 -
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4.3.7 Porosity: When specified, one specimen shall be taken from one individual length selected at
random from each lot. The specimen shall be taken only from material which can provide the
dimensional requirements specified for a porosity test specimen in Figure 1 (see 4.5.7).

4.3.8

4.4 Examinationg:

Visual and dimensional: A random sample shall be selected from each lot in accordance with
MIL-STD-105, Inspection Level Il, Acceptable Quality Level 2.5 percent defective for bars, rods,
tubing and flat strip and an Acceptable Quality Level of 2.5 percent defects per 100 feet of coiled

strip, robb
length of st
the lot. Thg

andaira Thao camnla faotaaa of allav matarial chall cancict Aaf annr
ooV resT TC—oTtr T oTe—T Tt Tot o yTrote oo o CoOTToTot oo Pt

rips taken from the outer end of each coil or spool of wire, ribbon, and
 total sample shall consist of a minimum of 50 feet from each Iot!

dimensional examination: Finished material selected incaccordance wi
pected to determine compliance with 3.10 and dime&nsionally examined
fe to dimensional requirements of 3.8.

for delivery: The entire lot shall be visually‘@xamined to assure compl
n requirements of 3.9 and the preservation; packaging, packing, and n

requirements of Section 5.

441 Visual and
visually ins
conformang

4.4.2 Preparation
identificatio

4.5 Tests:

4.5.1 Chemical gnalysis: Specimens shall be-prepared from the samples selected in ac

45.2

4.3.1.10r4
determine

conform to
Table |1, the

Linear ther
product sar
material to

.3.1.2 and tested in accordance with Method 111 or Method 112 of FE
onformance to the chemical requirements of Table Il. If the ingot sam

Table I, the ingot shall be rejected. If the finished product sample failg
lot shall be rejected.

mal expansion: The sample selected as specified in 4.3.2.1 or the bar
hple selécted as specified in 4.3.2.2 shall be used to determine confor
3.3. Dilatometric determination of the linear coefficient of thermal expa

performed
analysis, t

n,accordance with the procedure described in ASTM E 228. Priortot

ximately equal
sheared strip in

h 4.3.8 shall be
to determine

ance with the
narking

cordance with
D-STD-151 to
ple fails to

to conform to

hnd rod finished
mance of the
insion shall be
ne dilatometric

specimen shall be heat treated as specified in 4.5.2.1. The linear th

ermal coefficient

of expansion shall be determined from the cooling curve after heating the specimen 25° to 50°C
above the highest temperature specified for the thermal expansion of the alloy class in Table Il in
the dilatometer.

4.5.2.1 Heat treatment of specimens: Prior to test, specimens for the thermal linear coefficient of
expansion test (see 4.5.2) and phase transformation test (see 4.5.6) shall be heat treated in a
furnace atmosphere of hydrogen as follows: Heat Class 1 alloy specimens for 1 hour at 900°C,
raise temperature to 1100°C and soak specimens for 15 minutes. Between the 900°C and the
1100°C heat-treatment periods, the specimens may be cooled to room temperature. Heat soak
Classes 2 through 5 and Class 7 specimens for 1 hour at 900°C, and Class 6 specimens for 15
minutes at 1100°C. At the end of the soak period, furnace cool to 175°C or less, preferably room
temperature, at a cooling rate not to exceed 5°C per minute before removal from the oven.
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4.5.3 Tensile test: The samples selected in accordance with 4.3.3 shall be tested in accordance with
ASTM E 8 to assure compliance with the condition or temper specified in 3.4 and Table IV.

4.5.4 Hardness test: The samples selected in accordance with 4.3.4 shall be tested in accordance with
ASTM E 18 to assure compliance with the condition or temper specified in Table V.

45,5 Grain size: The specimens selected in accordance with 4.3.5 shall be polished, etched, and
examined at lOO magnlflcatlons on a metallograph to assure compllance with the requirements of
112. The
specified gfain size No. 5 represents grains having dlameters between 0. 060 t0'0{064 mm or 16
grains per @ square inch of image at 100 magnifications.

45.6 Phase trangformation test: The specimen selected in accordance with 453.6 shall be examined for
phase trangformation or the presence of the alpha phase as follows:»Heat treat ag specified in
4.5.2.1. When cool, polish and etch in an etchant, consisting of thtee parts of corjcentrated
hydrochlorig acid and one part of concentrated nitric acid saturated with cupric chloride, prepared
from 20 to 0 minutes prior to etching. Soak the etched specimen at -80°C, produced by an
excess of dry ice in alcohol, for a minimum of 4 hours. Examine microscopically at 150
magnificatipns over the entire surface. The presence 6f\an acicular structure at any point on the
etched surfpce shall be cause for rejection as specifiéd in 3.6.

4.5.7 Porosity test: When required, the specimen selected as specified in 4.3.7 and maghined in
accordance with Figure 1, shall be subjected-to the porosity test using a helium lejak detector
sufficiently sensitive to detect a leak of 1x40™° cc per second at 20°C and one atrosphere
pressure afl a deflection of at least 5 percent of full scale. Prior to performing the actual test, the
specimen ghall be chemically prepared and metallurgically conditioned. Chemical preparation:
The machinged specimen shall be degreased in a solvent, such as acetone, pickled in an agueous
solution of 1 to 1 inhibited hydreehloric acid, rinsed and dried at a temperature fromp 105° to 110°C.
Metallurgical conditioning: [The chemically prepared specimens hall be decarburized in a furnace
at 1100°C for 30 minutestand subsequently furnace cooled to 200°C or room temperature at a
cooling rate not to exeged 5°C per minute. The furnace atmosphere during decarpurization and
cooling shdll have a.controlled hydrogen atmosphere at a dew point from 20° to 3p°C. The
porosity tegt shall be performed upon the decarburized specimen, mounted as illustrated in
Figure 2, upon'the speC|men containing fixture. After the decarburlzmg treatment}, specimens
should onl bulation of the
specimen containing fixture shall be connected to the inlet of a fixed focus mass spectrometer.
The fixture shall then be evacuated and the entire surface of the test specimen probed with a
helium jet in accordance with Method 441 of FED-STD-151. When leakage is detected, the
procedure shall be repeated by first squirting or painting alcohol all around the specimen-to-
neoprene seal and then probing with the helium jet to prove that the leakage is through the
specimen and not at the seal.

4.6 Rejection criteria:

Failure of any specimen to conform to this specification, shall be cause for rejection of the lot
represented.
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Specimen dimensions, inch

A B C D E
1/2 o1 0.090 + 0.005 0,250 .031 to 031 R
I.to 2 0.125 + 0,005 0.250 .047 Max.

FIGURE 1. Porosity test specimen
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MASS——=
SPECTROMETER

- " . -
.250 0.D. _ :f«:::.’a .
| SIS ETTIINEINEL, Iy,
& «~-’ \ .. B V
DIMENSIONS IN INCHES
LEGEND: |[fEuvsroiy SPECIMEN (/X /] NEOPRENE SEAL OR EQUAL

FIGURE 2. Specimen containing fixture for porosity test
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