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M L-F-5577B
27 MAY 1959

SUPERSEDI NG
M L- F- 5577A( ASG)
10 APRIL 1957

M LI TARY SPECI FI CATI ON

FI TTINGS, TANK, POMNERPLANT FLU D, REMOVABLE,
GENERAL SPECI FI CATI ON FOR

1. SCOPE

1.1 Scope. This specification covers gen-
eral requirenent for fittings to be used on or
with removabl e powerplant fluid tanks, inter-
nal and external, to make a conplete fitting in-
stallation.

1.2 Cassification. The fittings shall be of
the following general types, classes, and styles,
to be furnished as specified by the procuring
activity.

Type |-Suitable for use with powerplant
fluids as specified in 3.4.

Type Il1-Suitable for use with power-
plant fluids as specified in 3.4,

Cass AFully nolded fittings of which
all nonnetallic parts are of nolded syn-
thetic rubber. These fittings are for use
with self-sealing and non-self-sealing
cells.

Class BFabric flange fittings enploying
a nolded synthetic rubber or synthetic
rubber and fabric sealing surface and
rubberized fabric flanges. These fittings
are for use with non-self-sealing cells.

Cass C-Mtallic fittings including all
tank fittings fabricated from netal; and
attached to the fluid cell hy holts, screws,
cement, or a nolding process; and using
“0" rings or gaskets to acconplish a seal.
These fittings are for use with self-seal-
ing and non-self-sealing cells.

Style |Fittings suitable for installation
by the service field activities.

Style 2—Fittings suitable for installation
by tank manufacturers.

2. APPLI CABLE DOCUMENTS

2.1 The following docunents, of the issue in
effect on date of invitation for hids, forma
part of this specification:

512301-59

SPEC!I FI CATI ONS

FEDERAL
W- M 561-Gasol i ne, Aut onot i ve/ Mot or
Fuel M

NN- P- 515- Pl ywood, Contai ner G ade

PPP- B- 566- Boxes, Fol di ng, Paperboard

PPP- B- 585—Boxes, Wbod, W rebound

PPP- B-591-Boxes, Fiberboard, Wod-
O eated

PPP- B- 601—Boxes, Wod, O eated-Ply-
wood

PPP- B- 621- Boxes, Wod, Nailed and
Lock- Cor ner

PPP- B- 636- Boxes, Fi ber

PPP- B- 676- Boxes,  Set-Up, Paper -
boar d

M it ARy

JAN- P- 100- Packagi ng and Packing for
Overseas Shi prent - General Specifica-
tion

M L- P-116-Preservation, Methods of

M L-B-121-Barrier Material, G ease-
proofed, Flexible (Wterproofed)

M L-B-130-Barrier-Material, Paper,
Noncorr osi ve

M L- B- 138- Boxes, Wbod, Fi berboard-
Lined for Overseas Shipnent (for
\%ight of Contents not Exceeding 500
Pounds)

M L- A- 148- Al um nnmum  Foi |

M L- G 3056- Gasol i ne, Autonotive,
Conbat

M L-S-3136-Standard Test Fluids, Hy-
drocarbon and |so-Cctane

M L- P-4185- Paper, Tissue, Wapping

M L- B-4229- Boxes; Paperboard, Metal -
St ayed

M L-D-5028-Drawi ngs and Data Lists:
Preparation of Manufacturers
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M LI TARY- Cont i nued

M L-J-5624 Jet
JP-4, and JP-5.

M L- G-5572- Gasol i ne,
80/87, 91/96

ML-0-6081-€Q I,
gine

M L-L-6082 Lubticating G, Aircraft
Reci procating (piston) Engine

M L- A-6091- Al cohol ; Ethyl, Specially
Denatured, Aircraft

MLL- C- 6529- Corr osi on- Preventive Com
pound, Aircraft Engine

Fuel , G ades JP-3,

Aviation: G ades

Lubrication, Jet En-

M L-S-7742-Screw Threads, Standard,
Aeronauti cal

M L- N-8056- Nuts, Self-Locking, Free
spinning, 1200° F

M L-T-9107- Test Reports, Preparation
of

M L- B-10377- Box, Wod, C eated, Ve-
neer, Paper Qverlaid

M L-L-10547-Liners, Case, Waterproof

M L- N-25027-Nut's, Sel f-Locking, 250°
F, 550° F, and 800° F

STANDARDS
FEDERAL
FED. TEST METHOD STD. NO

601—Rubber, Sanpling and Testi ng.
M LI TARY

M L- STD- 10- Surface Roughness Wavi -
ness and Lay

M L- STD- 105- Sanpl i ng Procedures
and Tables for Inspection by Attributes

M L- STD- Marking for Shi pnent
and Storage

M L-STD- 130- I dentification Mrking of
US Mlitary Property

M L- STD- 276- | npregnation of Porous
Nonferrous Metal Castings
M L- STD- 801- Accept ance St andar ds

for Powerplant Fluid Tank Fittings

See Supplement 1 for list of applicable MI-
itary Standards.

PUBLI CATI ONS

Air FORCE-NAVY AERONAUTI CAL BULLETI NS
No. 143-Specifications and Standards;
Use of

No. 405-Storage Life-Aeronautical Ar-
ticles
(Copies of specifications, standards, drawi ngs, and
publications required by contractors in connection with
specific procurenent functions should be obtained from

the procuring activity or as directed by the contracting
officer.)

2.2 Qther publications. The follow ng
documents forma part of this specification.
Unl ess ot herwi se indicated, the issue in effect
on data of invitation for hids shall apply.

AMVERI CAN SCCI ETY FOR TESTI NG MATERI ALS

STANDARD DESI GNATI ONS

ASTM D429-55T-Tentative Methods of
Test for Adhesion of Vul canized Rub-
ber to Metal

ASTM D1149-55T—Fentative Method of
Test for Accel erated OZone Cracking of
Vul cani zed Rubber

(Applications for copies should be addressed to the

Anerican Society for Testing Matrials, 1916 Race
Street, Philadelphia 3, Pennsylvania.)

3. REQUI REMENTS

3.1 Preproduction. The fittings supplied
under this specification shall be products which
have net the requirements of the Preproduction
tests specified herein.

3.2 Component parts. Assenblies of the
tank fittings shall consist of one or nore of the
fol lowing parts:

(a) A molded-rubber or rubber-coated
flange attached to the tank wall by
nol ding or cementing.

(b) A sealing surface attached to the
tank-fitting flange or tank wall con-
sisting of the following:

(1) A netal surface where sealing is
acconpl i shed by a flat gasket or
an "0" ring, or

(2) A nolded rubber surface rein-
forced with netal or rubber-
coated fabric, or both.

(c) A mating sealing surface or other
conponents necessary to conplete the
fitting assenbly.

3.3 Selection of specifications and stand-
ards. Unless otherwise specified by the procur-
ing activity, specifications and standards for all
materials, parts, and Governnent certification
and approval of processes and equi pnent,
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which are riot specifically designate herein
and which are necessary for the execution of
this specification shall be selected in accord-
ance with ANA Bulletin No. 143, except as pro-
vided in the follow ng paragraph.

3.3.1 M5 Standard parts. M5 Standard
parts shall be used wherever they are suitable
for the purpose, and shall be identified on the
drawing by their part nunbers

3.4 Materials. Al mterials used in the
tank fittings shall be sufficiently resistant to
fluids listed in table I, to assure satisfactory
performance throughout the specified tenpera-
ture range.

TasLE I

Fluid specification

Fitting type Tempe{gtzl‘xr)e range

I MIL-J-5624...... ]
MIL~G-5572.....
VV-M=561.c ..
MIL-G-3056.._..

MIL-A-6091.. ...

—65 to +160

MIL-0-6081.....

MIL_L_6082______} —65 to 4215

I MIL~-0-6081.....
MIL-L-6082. . ... } 65 to -+275

3.4.1 Fungusproof. Mterials that are nu-
trients for fungi shall not be used where it is
practicable to avoid them Were used and
not hermetically sealed, they shall be treated
with a fungicidal agent acceptable to the pro-
curing activity.

3.4.2 Metals. Metals shall be of the corros-
ion-resistant type or suitably treated to resist
corrosion fromfuels, oils, salt spray, and at-
mospheric conditions likely to bhe met in stor-
age and normal service. Magnesium shall not
he used in the construction of these fittings.

3.4.2.1 Dissimlar netals. \Wen practi-
cable, dissimlar netals shall not be used in in-
timte contact with each other.

3.4.2.2 Castings. All netallic castings used
in tank-fitting assenblies shall be so fabricated
that the tank fluid cannot permeate the casting
and permt fluid leakage. If necessary to pre-
vent porosity, parts shall be treated in accord-
ance with Standard M L-STD- 276.

M L-F-5577B

3.5 Design and construction. The fittings
shal | be designed and constructed in accordance
with the applicable M5 standards and specifi-
cations in conjunction with the fluid tank and
conponent parts to insure that fluid |eakage
fromthe fitting shall not occur during normal
service life. Cass A fittings shall conform
to Standard MS33595, MS33596, Ms529550
t hrough MS29557, and MS29572 t hrough
M529582, as applicable. The assembly, con-
sisting of the cell fitting and attaching parts,
shal | be of the necessary strength to provide
adequately for the stresses caused by the
fol | ow ng:

(a) Flexing resulting from vibration.

(b) Inpact loads incident to takeoff,
taxiing, and |anding (including
catapulting and arresting, where
applicable).

(c) Hydraulic surge of fluid incident to all
dynanic conditions of flight.

(d) Hydraulic surge of fluid incident to
gunfire, where applicable.

(e) Pressure loads resulting froma hydro-
static head of fluid during level flight
or maneuvers, plus resulting differen-
tial venting pressure, or resulting
fromany neutral gases used to pres-
surize the cells.

(f) The fitting assenbly shall be designed
in conjunction with the containing
structure to avoid concentration of ex-
ternal loads on the fitting assembly or
fluid tank.

3.5.1 Through-bolt fittings. Through-bolt
fittings may be utilized only in connections
where no seal around the bolt is required to pre-
vent fluid |eakage.

3.6 Cass A fittings.

3.6.1 Sealing surface (class A). The thick-
ness of the nolded sealing surface of the fitting
and the total thickness variation at the sealing
surf ace shall be as specified on the applicable
M5 standard.

3.6.2 Sealing-surface flatness (class A).
Vhen a transparent acrylic plate of I-inch mn-
imum thickness is placed on the surface, and
the bolts torqued to 60 percent of the nomi nal
installation torque, 75 percent of the sealing-
surface width shall be in contact with the plate.
The plate shall be flat to within 0.0005 inch

3
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total indicator reading (TIR. Aternate pro-
cedures of equivalent sensitivity may be used if
approved by the procuring activity.

3.6.3 Sealing pressure (class A). Fittings
shal | be designed to effect a satisfactory seal
when a mininum pressure of 600 psi is applied
to the sealing surface. To prevent cold-flow,
the maximum sealing pressure shall be not

greater than 1,000 psi. The bolts shall be so
selected that when the torque required to effect
the maxinmum pressure is applied, 75 percent
of the maxinmum al | owabl e torque specified in
table Il shall not be exceeded. Miltibolt fit-
tings utilizing %28 bolts shall be designed to
be torqued between 25 and 35 inch-pounds, ex-
cept when self-locking inserts are utilized.

TasLe II. Torque Values

[Inch-pounds]
Locking device
Thread size alﬁli‘?rgil:?gglt Fren spiuuing Prevalling torque
torque
Breakawsy torque
‘Tightening Maximum in- Minimum
torgue stallation Breakaway
Minimum Maximum
[V S 100 60 30 90 30 3.5
[P 225 120 60 180 60 6.5
Y24 e 390 175 85 260 80 9.5
1 840 475 240 715 100 14.0
O | 1,100 585 290 875 150 18.0
3.7 Oass B fittings. 3.8 Cass Cfittings.
3.7.1 Wcking (class B). Fittings shall be 3.8.1 Assenbly fittings (not cell mounted).
so designed and constructed that fluid wickage See 6.3.1.
will not occur into the tank construction. 3.8.1.1 Sealing surface flatness.
3.7.2 Sealing surface flatness (class B). 3.8.1.1.1 Sealing surface flatness (free state).
Sane requirement as 3.6.2. Surface shall be so designed that the variation

3.7.3 Sealing pressure (class B). Fittings
utilizing rubberized fabric sealing surfaces
shal | be designed to effect a satisfactory seal
when a minimm pressure of 1,200 psi is ap-
plied to the sealing surface. To prevent cold-
flow, the maximum sealing pressure shall be
not greater than 1,500 psi. However, fittings
utilizing a rubber surface to effect a seal shall
be designed for nininum and maxinmm pres-
sures of 600 and 1,000 psi, respectively. Bolts
shall be so selected that when the torque re-
quired to effect the maxi mum pressure is ap-
plied, 75 percent of the maximum al |l owabl e
torque specified in table | shall not be exceeded.
Miltibolt fittings utilizing %28 bolts shall be
designed to be torqued between 45 and 55 inch-
pounds when rubberized fabric is used to effect
a seal, and between 25 and 35 inch-pounds when
a rubber surface is utilized, except when self-
locking inserts are utilized.

4

in flatness of the sealing surface in a free state
shal | not exceed 0.001 inch TIR The surface
shall be normal to the centerline of the fitting
within 1 degree.

3.8.1.1.2 Sealing surface flatness (gasket in-
stalled). Wen a transparent acrylic plate of
1 inch mininumthickness is placed on the sur-
face with the appropriate gasket installed, and
the bolts torqued to 60 percent of the noninal
installation torque, 75 percent of the sealing-
surf ace width (mininum surf ace across which
fuel nust travel to reach atmosphere) shall be
in contact with the plate. The plate shall be
flat to within 0.0005 inch TIR Alternate pro-
cedures of equivalent sensitivity may be used
if approved by the procuring activity.

3.8.1.2 “0" ring groove depth. \en at-
tached to a rigid plate that is flat and paral el
within 0.0005 inch TIR the depth of the groove
shall be within the tolerances specified in the
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applicable M5 standard as neasured fromthe
plate. The attaching |oad shall not exceed 50
percent of the mnimumfitting installation
torque.

3.8.1.3 Deflection. No permanent set of the
interconnectors shall occur when 150 percent
of the maxinuminstallation torque or maxi-
mum al | owabl e torque per table 11, whichever
is smaller, is applied.

3.8.1.4 Sealing torque (“0" ring seals).
Threaded menbers in fittings shall be so se-
lected that the installation torque will be be-
tween 50 and 75 percent of the maxinum al -
lowabl e torque specified in table II.

3.8.2 Cell nounted fitting. See 6.3.2.

3.8.2.1 "0 ring fitting. See 6.3.3.

3.8.2.1.1 “0” ring groove depth. Require-
ments the same as 3.8.1.2.

3.8.2.1.2 Sealing surface flatness ("0" ring
or "O' ring sections bonded). Flat sealing
surfaces on fittings that are to be used with "C'
ring or gaskets consisting of partial “0" ring
sections honded to netal shall be nmeasured as
described in 3.8.1,2 and shall be flat to within
0.001 inch TIR

3.8.2.1.3 Deflection.  Sane requirenments as
3.8.1.3

3.8.2.1.4 Sealing torgue. Same requirenents
as 3.8.1.4

3.8.2.2 Casket fittings. See 6.3.4.

3.8.2.2.1 Sealing surface flatness. Flat seal-
ing surfaces on fittings using compressible, un-
attached fittings shall be flat within 0.015 inch
TIR when neasured while manual |y restrained
on a plate which is flat within 0.001 inch TIR
The gasket fitting nust also meet the require-
ments of 3,8.1.1.2

3.8.2.2.2 Deflection.  Same requirements as
3813

3.8.2.2.3 Sealing pressure. These fittings
shall also meet the requirenents of 3.7.3.

3.8.3 Wcking. Fittings shrill be designed
and constructed so that fluid wickage will not
occur into the tank construction.

3.9 Bol thol es.

3.9.1 Alinement. The centerline through
the boltholes shall be normal to the plane of the
sealing surface of the fitting within 1 degree.
If inserts are used, the axis of the insert holt-

M L-F-5577B

hol e shall he normal to the plane of the sealing
surface of the fitting within 1 degree.

3.9.2 Threaded holes. Al threaded bolt-
hol es shall be blind and shall include tapped
steel inserts or equivalent except where no seal
around bolt is required to prevent fluid |eakage.

3.10 Inserts.

3.10.1 Bottomi ng. Inserts shall be so de-
signed that when a bolt which is of sufficient
threaded length to prevent shanking and is |u-
bricated with test fluid, is in contact with the
bottom of the insert, and the maxinum al | ow
able torque, as specified in table Il, is applied,
the bolt shall not damage, rotate, breakthrough,
or push out the bottom

3.10.2 Shanking. The insert shall be so de-
signed that it wll not be damaged beyond re-
pair when the bolt is shanked out against the
top thread of the insert when torqued to the
maxi mum al | owabl e torque values of table I1.

3.10.3 Pulling out. [Inserts shall be so ins-
talled in the netallic casting or stanped ring
that when the insert is bridged by washers or
suitable means, a bolt engaged 1 dianeter, and
the maxinum al | owabl e torque, as specfied in

table I'l, is applied, the insert shall not pull
out or rotate, nor shall the insert threads be
damaged.

3.10.4 Locking devices. Self-locking inserts
shall be used in all "O ring fittings. Self-
| ocki ng devices maybe used in fitting bolts and
fitting inserts for other types of fittings. Free
spinning devices shall not be used with sealing
surf aces subject to cold flow The follow ng
requirements shall be nmet.

3.10.4.1 Location. The locking device shall
start to function not nore than the equival ent
of ¥%of the diameter of the bolt fromthe first
thread. It shall be possible to turn the. bolt a
mninum of 2 turns in the insert hefore the
hol t becones finger-tight.

3.10.4.2 Endurance life and torque variation.
Locking devices used with “O ring fittings
shall have suficient endurance life to withstand
50 removal and installation cycles wthout the
nomnal friction torque value varying by more
than + 50 percent. Locking devices used with
all other fittings shall have sufficient endurance
life towthstand a total of 15 removal and in-
stallation cycles without the frictional torque

5
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val ue varying by nore than + 3 inch-pounds.
Locking devices of the prevailing torque type
shall, in addition to the above requirenents,
be within the applicable values of table II.

3,10.4.3 Inserts. Bolts or inserts incorpo-
rating self-locking devices shall, in addition to
neeting the above requirenents, neet the ap-
plicable requirements of 3,10.1, 3.10.2, and
3.10.3.

3.10.5 Repl acenent. [Inserts shall be so fab-
ricated that it will be practicable, in the event
of damaged insert threads, to replace the
threaded portion of the insert or the entire
insert. This repair shall not reduce the seal-
ing-surface area, change the thread size, or,
when applicable, affect the self-locking charac-
teristics.

3.11 Screw threads. Screw threads shall
conformto Specification ML-S-7742, class
UNF-2B, or 3B. This requirement is not ap-
plicable to the locking portion of self-locking
inserts.

3.12 Bolt size, Bolts utilized in Wngs
shall be no smaller than Y% 28.

3.13 Studs. The use of studs shall
allowed on multibolt fittings.

3.14 Interchangeability. Al fittings hav-
ing the same manufacturer's part nunber shall
be directly and conpletely interchangeabl e
with each other with respect to installation and
performance. Al fittings bearing different
manuf acturer’s part nunbers, but manufact-
ured to the same M5 standard shall be di-
rectly and conpletely interchangeable with
gach other with respect to installation and per-
formance, and shall be suitably marked with
the applicable M5 part number. Unless other-
wise specified by the procuring activity,
changes in manufacturers' part numbers shall
be governed by the drawi ng nunber require-
nments of Specification ML-D 5028.

3.15 Performance. The fittings shall be
satisfactory when subjected to the applicable
tests of section 4. (See 4.5.3.)

3.16 Finish and condition of cure.

3.16.1 Style 1. The fittings shall be buffed
and suitable for installation in tanks in the
field without any further cure. In addition,
access-door cover fittings shall he treated with

not be

6

a conpound, approved by the procuring activ-
ity, to prevent the cover fittings from cohering
to their frames.

3.16.2 Style 2. The fittings shall be buffed
and cured to the extent specified by the tank
manuf acturer. In addition, access-door cover
fittings shall be treated with a conpound, ap-
proved by the procuring activity, to prevent the
cover fittings from cohering to their frames.

3.17 Manufacturer’s drawi ngs. Manufac-
turer's detailed drawings shall be subnitted to
the procuring activity for approval prior to
starting the construction of fittings to be sub-
mtted for Preproduction testing. The re-
quirements of the approved manufacturer's
drawings or of the procuring activity's draw
ings are applicable as requirenents of this
speci fication,

3.18 Marking.

3.18.1 MS part nunber. The M5 part num
ber and the type of fittings shall be legibly
nol ded or stanped in characters at least 0.12
inch high in the surface of the fittings in the
position shown on the applicable MS standard.

3.18.2 Identification of product. The fit-
tings shall be marked for identification in ac-
cordance with Standard ML-STD-130. Style
| fittings shall include the date of manufacture.

3.18.3 Handhol e covers and access doors.
The exterior surface of all covers shall be dur-
ably and legibly marked “OQUTSIDE. "

4. QUALITY ASSURANCE PROVI -
SI ONS

4.1 Unless otherwi se specified herein, the
supplier is responsible for the performance of
all inspection requirements prior to submission
for Government inspection and acceptance.
Except as otherwise specified, the supplier may
utilize his own facilities or any comercial
| aboratory acceptable to the Governnent. In-
spection records of the exanminations and tests
shal | be kept conplete and available to the
Government as specified in the contract or
order.

4,1.1 Cassification of tests. The inspec-
tion and testing of fittings shall be classified as
foll ows:

(a) Preproduction tests: (See 4.2.)
(b) Acceptance tests: (See 4.3.)
4.2 Preproduction testing.
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4,2.1 Preproduction test sanples. The Pre-
production test sanples shall consist of fittings
representative of production items. They
shall be tested at a laboratory designated hy the
procuring activity or, when so stated in the con-
tract, at the contractor's plant under the super-
vision of the procuring activity. The Prepro-
duction test sanples shall consist of the
fol | owing:

Cass A and class B fittings:

(a) Six test slabs, rubber-stock, 0.75 + 0.005
by 6 by 6 inches.

(b) one test slab, rubber stock, 0.500 +
0.005 by 6 by 6 inches.

(c) Four fittings of the same part number.
Fitting inside diameter shall be with-
in2to 5 inches.

(d) Ten ASTM adhesion test specinens
as specified in ASTM Met hod D429-
55T.

Class C fittings:

(a) Four fittings of the same part num
ber. Fitting inside diameter shall be
within 2 to 5 inches,

Note: The rubber stock used in the test shall be
that which adheres to netal. The method of test, A
or B, of ASTM Method D429-55T shall he report ed.
Each of the above sanples of fittings shall in-
clude all the necessary mating parts, and that
part of the fitting which is tank mounted shall
be mounted in a panel of tank material 24 by 24
inches square to provide a conplete fitting in-
stallation for test purposes.

4.2.2 Preproduction tests. Preproduction
tests shall consist of all the tests of this speci-
fication, as described under 4.5, “Test methods,"
inthe order listed. Fittings shall be subjected
to all applicable Preproduction tests except as
noted in 4.5.3.1.1 and 4.5.3.1.3. Any or all of
the Preproduction tests may be repeated upon
the other fittings if deemed necessary by the
procuring activity.

4,2.3 Preproduction test report. Wen Pre-
production tests are conducted at a contractor’s
plant, a test report shall be prepared in accord-
ance with Specification ML-T-9017. Three
copies of the report shall be furnished to the
procuring activity.

4.3 Acceptance tests. Acceptance tests
shall consist of Individual tests and Sanpling
tests.

M L-F-5577B

4,.3.1 Individual tests. Each fitting shall be
subjected to the following tests, as described
under 4.5, “Test methods,” of this specification:

(a) Inspection (4.5.1)
(b) Surface blemshes (4.5.1.1)

4.3.2 Sanpling tests.

4.3.2.1 Sampling plan A dimensional in-
spection (nondestuctive). Fittings of each
class and type shall be selected at random and
subjected tothe Detailed inspection specified in
4.5.1.2. Dinensional inspection shall be in ac-
cordance with Standard M L-STD 105, and
the classification of characteristics shall be sub-
ject to the approval of the Government repre-
sentative. Acceptable quality levels (AQ) of
1 percent shall be enployed for major char-
acteristics and 2.5 percent for mnor character-
istics.

4,3.2.1.1 Lot (Sanpling plan A). A lot
shall consist of a group of fittings of the same
class and type, manufactured under essentially
the same conditions, and subnitted for accept-
ance at the sane tine.

4.3.2.2 Sanpling plan B, adhesion (destruc-
tive). The number of fittings to be subjected
to the test specified in 4.5.2.6.1.2 shall be as spe-
cified in the appendix of Standard ML-STD
105, inspection level L3, acceptance number of
zero; on lot sizes of 15 or less, inspection |evel
L1 shal |l apply.

4,3.2.2.1 Lot (Sanping plan B). A lot shall
consist of a group of fittings of the same class
and type, manufactured in the same week un-
der essentially the sane conditions, and sub-
nmtted for acceptance at the sane tine.

4.4 Test conditions. If the test methods
specified herein do not truly represent the fit-
ting environment, for exanple, tenperatures
resulting from aerodynamc heating in excess
of +160° F, the test shall be nodified as agreed
upon by the contractor and the procuring ac-
tivity to sinulate operating conditions. The
test conditions shall be as described in Fed.
Test Method Std. No. 601 unless the above con-
ditions are applicable.

4.4.1 Test fluid. Unless otherw se specified,
the test fluids used in conducting tests de-
scribed herein shall conformto the applicable
test nmedia described in Method 6001 of Fed.
Test Method Std. No. 601.
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4.4.2 Methods of tests. Unless otherw se
specified, the methods used in conducting tests
described herein shall conformto the appli-
cable nmethod of Fed. Test Method Std. No.
601.

4.4.3 Test jig. The test setup for the vibra-
tion phase shall be in accordance with figure 1;
however, the setup of figure 2 may be nmodified
for this use if approved by the procuring activ-
ity.

4.5 Test nethods.

4.5.1 Inspection. Each fitting submitted for
acceptance under contract shall be carefully ex-
amned to determine conformance to all the
requirements of this specification for which no
specific tests are described, and to determne
conformance to manufacturer’'s approved ma-
terial, fabrication specifications, and draw ngs.

Al critical dimensional characteristics shall be
i nspect ed.

4.5.1.1 Surface bl enm shes. Surface blem
m shes such as flow cracks, porosity, blisters,
pockmarks, and tears shall be inspected toin-
spection standards approved b-y the procuring
activity.

4.5.1.2 Detailed inspection (for sanples
only). The fittings shall be inspected to deter-
mne conformance to the dinensions of the
appl i cabl e drawi ngs.

4.5.2 Physical -property test (classes A and
B).
4.5.2.1 Physical properties. Rubber stocks
used for Cass A fittings and the sealing sur-
faces of Class B fittings shall have the physical
properties listed in table 11 when tested in
accordance with the methods indicated in table
[,

Tasre III. Physical properties of rubber stock, as received

Valoe
Property Federsal Test Method Std.
No. 601 Method No. — . ey
1ypel Lype i
Hardness, == Shore A durometer points__ ... o ... 3021 as recd as recd
Moo o)l mbmasoeble  avrien eand 4111 1 RON 1 RN
Lenshie BITEngua, Ml PBlacee e i e e eme e 4111 1,000 1,000
Ultimate elongation, min percent. .o . _______ 4121 300 300
Compression sef, max pereent. . oo oo 3311 40 at 158° | 70 at 212°
+2°F +2°F
ASTM method No.
Adhesion, min P8l oo oo D429-55T Compound | Compound
Method Aor B failure failure
QOzone TesiBtaNCe . - oo o mee e ccccmc e mm e ammm—meeme D1149-55T No No
cracking cracking

4.5.2.2 Fluid aging.

4.5.2.2.1 Fuel aging. Specinmens of rubber
stocks for type | fittings shall be subjected to
imrersion in medium No.6 fluid for 72 hours.
After aging, the specimen shall be tested for the
physical properties listed in table I11, within 3
mnutes after removal. Calculation of tensile
strength and adhesion shall be based on the
cross-section areas of the specimen before
| mer si on.

4.5.2.2.2 A cohol aging. Specimens of rub-
ber stock for type I fittings shall be subjected

8

to inmersion in alcohol conformng to Specifi-
cation ML-A-6091 for 48 hours. After ag-
ing, the specimen shall be tested for the physi-
cal properties listed in table IV within 3 mnu-
tes after removal. Calculation of tensile
strength and adhesion shall be based on the
cross-section areas of the specimen before im
mer si on.

4.5.2.3 O aging. Specinmens of type | and
type Il fitting rubber stocks shall be subjected
to. imersion in mediuun No. 1 oil at tenpera-
tures of 215° F and 275° F, respectively, for 70
hours. After this aging, the specinmens shall
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CELL WALL SUFFICIENT TO
RESIST 190-LB PULL PER
LINEAR INCH OF FITTING
THROAT

1/4 BOLTS
EQUALLY SPACED
30 REQD

| i |

3/4 BOLT THREADED FOR
GRIPPING, CSK FLUSH WITH PLATE
2 REQD

— ALUMINUM PLATE .500 THICK
\ 1 REQD

=\
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]
)

¥

AN

__/\)._15.875 oD

| et |

Z ALUMINUM RING .500
THICK, 1 REQD

ALUMINUM SPACER .750
THICK, 1 REQD
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NUMINAL  LINOAALLALLIUIY LURJUL

1/4 BOLT TORQUED TO
N

ALUMINUM PULL PLATE .500 THICK,

“
4

DIMENSIONS IN INCHES.

NeEAN
REQU

FIGURE 2. Fitting pul lout test setup.

be renoved from the oil, wiped dry,allowed to
stand in fresh oil at roomtenperature for 4
hours, and the physical properties listed in
table V shall be determined.

4.5.2.4 Types | and Il fitting rubber stocks
shall be subjected to a 7-day CGeer oven cycle at
158° + 2° F. After cooling for at least 16 hours
inair, the physical proper-ties listed in table VI
shall be determined.

4.5.2.5 (Qzone resistance. The ozone resist-

10

ance shall be determined in accordance with
ASTM Met hod D1149-55T. The test speci-
nens shall consist of strips 0.075 + .005 by 1.0
by 6.0 inches stretched 10 percent |ongit ud-
nally and held in this condition for the dura-
tion of the test. The sanples shall not crack
when exposed to an ozone concentration of 50
parts per 100 million for 30 ninutes at 100° + 2°

F. A 7-power magnifying glass shall be used
to examne the sanples.
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TasLE 1V. Physical Properties Afier Fluid Aping

Federal test method
standard No. 601 Value

Froperty method No

Hardness, max total | 3021 —20.
change in Shore A
durometer points.

Tensile strength, min | 4111 50.
percent of as-
received value.

Ultimate elongation, | 4121 50.
min percent of

Volume swell in me- | 6211 30.
dium No. 6 ! fluid
by gravimetric de-
termination, max
percent,

Volume change in 6211 —10.
medium No. 4!
fluid after 72 hours
aging and 4 hours
hot-air dryout at
158° F, max per-
cent.
ASTM Method No.
Adhesion, min_._.__.. D429-55T Compound
Method A or B | failure.
! Uss Specification MIL~A-8081 for aleohol aging test in Men of the fuid
specified,

TaBLE V. Physical Properties After Ol Aging.

. Federal test
Property method standard! Value
No. 801 method
No.
Hardness, max Shore A durom-
eter points. oo 3021 a0
Tensile strength, min percent
of as-received value. _._____ 4111 75
Ultimate elongation, min per-
cent of as-received value____ 4121 30
Volume change, max percent. . 6211 +10
-20

4.5.2.6 Adhesion.

4.5.2.6.1 Adhesion to netal.

4.5.2.6.1.1 Fitting stock. The adhesion of
fitting rubber stock to the applicable metals
shal | be determned by ASTM Method D429-
55T Method A or B on specimens as received
and within 5 mnutes after immersion for 7
days in the referenced test fuels.

M L- F-5577B
Tapre VI Physical Properties Afier Oven Aging
I-‘gdgral tegt d Value
oty By B
No.

ardness, max change in 3021 | +20.
Shore A durometer
points.
ensile strength, min per- 4111 | 90.
cent of as-received
value.
ltimate elongation, min 4121 ; 60.
percent of as-received
value.
}0-degree bend over ¥ |..-.- CE No cragking,
in. dia rod.

4.5.2.6.1.2 Fittings. Unless otherw se speci-
fied by the procuring activity, fittings shall be
subjected to adhesion tests in accordance with

_ANA Bulletin No. 439.

4.5.3 Fitting assembly tests.

4.5.3.1 Type | fittings.

4.5.3.1.1 Fluid resistance and extreme tem
perature. That part of the fitting containing
the rubber seal or gasket material shall be as-
senbled to a mating alunminum plate 1/4 inch
thick maxinum having a surface roughness of
90 roughness height rating in accordance with
Standard M L-STD-10 simulating an actual
installation. The bolt or bolts required to
make the assembly shall be lubricated with JP-
4 fuel conformng to Specification ML-J-5624,
and the nominal installation torque specified by
the manufacturer shall be applied. The fitting
assenbly, mounted in a vibration jig Conform
ing to figure 1, shall be subjected to the fuel
resistance and extreme tenperature test de-
scribed in table VI1. A second fitting assenbly
wWll be used for the test described in table VIII.
Any indication of fluid |eakage, deterioration,
or damage shall constitute failure unless it can
be shown that the |eakage was caused by “O
ring failure. In case of “0" ring failure, the
“0 ring may be replaced and the test con-
ti nued.

4.5.3.1.2 Wcking. The system Shall be filled
with JP-4 fuel conforming to Specification
ML-J-5624, shall contain a suitable staining
agent, and be pressurized to 5 psi. The fitting,
with sealing plate, may be renoved from the

11
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TaBLe VIL. Fuel Resistance and Extreme Temperaiure (Type I Fittings Only)
Cycle . Test finid i Temp (F) f Pressure i Time . Vibration i Instractions
t (psig; .
5 I | MIL-8-3136 (Type III)...__. . +135° .. : 0 3days...... No.._.! Fitting asscmbled.
: i 1z00 . f
b S, : AT e el i{_L ‘1,28 """ i] 0 l lday._ . ... No_...: Pitting assembled.
i LS —mmoee . D P
F: S ¢ MIT-S~3136 (Type 11D oo __ l +135° . 5 : 3days...._ No...." Fitting assembled.
: { +158° ... Al ; L
L S Dry air. .. Koo 0 : 20 hours...." No....
2% J ‘
S JP—4 . Room______ 5! 1day.._...i No....
158°. ... 1 - Vibrate for first 24
B DIy 8irc e oo + f . Yes...!
ry air {i2° _______ f 0 : 120 hours__.; Yes __-.{ hrs.
R MIT-8-3136 (Type I)euen___ —85°% .. i 0| 24 hours.._.} No.._.
S MII~S-3136 (Type Ijuunn-- —85°. .. 5 | 48 hours....! Yes._._| Vibrate for last 24
hrs only.
Tarve VIII. Fluid Resisiance and Exzireme Temperature (Types I and II)
Cycle Test fuid Temperature () Pressure Time Vibration Instructions
. . (psig)
Type I fitting | Type II fitting
) I No.loil.oo.... +215°. ... +275° ... 0 3days....__ No..... Fitting assembled.
[~} °
2 Air_ . {I ;ég """ I;‘ZB """ } 0} 1day._-_.__ No..... Fitting assembled.
T, No.1loil..__.. +215° ____ +275°_____ 5| 3days......| No_.... Fitting assembled to
installation torque'
. +158° ___. +158°_____
L S Dry aireceao._. {:i:2° _______ Loo . } 0 | 20 days..... No___._
L TR I () J Room._____!| Room______ 5ilday___.__. No.....
o o
6ceeeena| Dryair.________ {i;‘zg """ I é§8 """ } 0| 120 hours.._| Yes..__| Vibrate for first 24
A O Zese. . 6o 0 | 24 hours_.._| No...._ hrs only.
S (O —65°______ —B65% ... 5 | 48 hours..._| Yes..._| Vibrate for last 24
hrs only.

t Medium No. 1 fiuid diluted 40% with medium No. 4 fluid.

vibration jig to acconplish this test. The sys-
temshal | remain under pressure at anbient tem
peratures for 30 days. Brown paper or talc
shall be used for determination of fitting |eak-
age. There shall be no deterioration, fitting
del anination, or fuel |eakage.

4,5.3.1.3 Pullout test. A fitting shall be huilt
into a flat panel that will sustain at |east 190
I'bs per linear inch. The system shall be
mounted in a test jig and subjected to a ten-
sion load at the rate of 2 inches per mnute. A
mnimum pul | value of 190 pounds per Iinear
inch of the fitting throat shall be applied. The
test setup shall be simlar to figure 2. There
shall be no failure of any portion of the fitting
or its means of attachment to the flat panel.

12

shall be tested to the requirements of 3.10. Six
inserts shall be used for each test. Additional
fittings shall be used if required. Failure shall
hecause for rejection.

4.5.3.2 Type Il fittings.

4.5.3.2.1 Fitting assenbly. That part of the
fitting containing the rubber Seal or gasket ma-
terial shall be assembled to a mating al umnum
plate % inch thick maximum having a surface
roughness of 90 roughness height rating in ac-
cordance with Standard M L-STD-10 sinu-
lating an actual installation. The holt or bolts
required to make the assenbly shall be lubri-
cated with JP-4 fuel confornming to Specifica-
tion ML-J-5624, and the nominal installation
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turque specified by the manufacturer shall be
applied. The fitting assembly, nounted in a
vibration jig conforming to figure 1, shall be
subjected to the applicable fluid resistance test
described in table VII. by indication of fluid
| eakage, deterioration, or damage shall consti-
tute failure unless it can be shown that the
| eakage was caused by “O' ring failure. In case
of “0" ring failure the "0" ring may be re-
placed and the test continued.

4,5.3.2.2 Pullout test. Same procedure and
requirements at 4.5.3.1,3.

4.5.3.2.3 Insert test. Sane procedure and
requirements as 4.5.3.1.4.

4.6 Inspection of preparation for delivery.
The Inspector shall ascertain that the prepara-
tion for delivery of tank fittings conformto
the requirements of section 5 of this specifica-
tion.

5. PREPARATI ON FOR DELI VERY.

5.1 Level s of preservation and packagi ng.

5.1.1 Level A Each fitting shall be pre-
served and packaged in accordance with Speci-
fication ML-P-116, Method 1C and over pack-
aged in containers conforming to Specifica-
tion ML-B-4229, PPP-B-566, PPP-B-676
or PPP-B-636. Corrosion preventive com
pound shall conformto Specification ML-C
6529 when its use is approved.

5.1.2 Level B+inited mlitary package
(for domestic shipment with maxinmum storage
of 180 days). Fittings shall be preserved and
packaged in accordance with manufacturer's
comercial practice. Unit quantities shall be
as specified by the procuring activity. Pack-
aging material in direct contact with unpro-
tected surfaces susceptible to damage by cor-
rosion shall conformto Specification ML-B-
121, ML-P-4185, ML-A-148, or ML-B-
130.

5.1.3 Level Cwinimum mlitary package
(for domestic shipment with immediate use at
initial destination). Fittings shall be pre-
served and packaged in accordance with manu-
facturer's comercial practice.

5.2 Level s of packing.

5.2.1 Level A Fitting preserved and pack-
aged as specified in 5.1.1 shall be packed in
overseas type. shipping containers, conformng
to Specifications PPP-B-591, PPP-B-621,

M L- F-5577B

PPP-B- 636, M L-B-138, PPP-B-585, PPP-
B-601 or ML-B-10377. Plywood, when used
shall be Type | or Il, Class 2 conforming to
Specification NN-P-515. Shipping containers
shal | have case liners conforning to Specifica-
tion ML-L-10547 and appendix thereto. Case
liners for boxes conforming to Specification
PPP-B-636 may be omitted, provided all
joints of the boxes are sealed with tape as
specified in the box specification. The gross
weight of each container shall not exceed 200
pounds. The gross weight of fiberboard con-
tainers shall not exceed the weight linmitations
of the applicable container specification. Con-
tainers shall be closed and strapped in accord-
ance with the applicable container specifica-
tion and appendix thereto.

5.2.2 Level B. Fittings, preserved and
packaged as specified in 5.1.1 or 5.1.2 shall be
packed in domestic-type shipping containers
confornming to Specifications PPP-B-636,
PPP- B- 585, PPP-B-591, PPP-B-601, PPP-
B-621 or ML-B-10377. The gross weight of
each shipping container shall not exceed 200
pounds. Fiberboard boxes shall not exceed the
limtations of the applicable hox specification.
(containers shall be closed and strapped in ac-
cordance with the applicable container specifi-
cation and appendix thereto. \Wen fiberboard
containers are used, the fiberboard shall meet
the requirenents of table | of Specification
PPP- B- 636.

5.3 Physical protection. Cushioning,
bl ocking, bracing, and holting as required shall
be in accordance with Specification JANP-
100, except that for domestic shipnents, water-
proofing requirements for cushioning materials
and containers shall be waived. Drop tests of
Specification JAN-P-100 shall be waived for
levels B and C.

5.4 Marking of shipnents. Interior pack-
ages and exterior shipping containers shall be

marked in accordance with Standard M L-
STD-129.

6. NOTES

6.1 Intended use. This specification covers
the requirements for fittings for fluid tanks
used in conjunction with powerplants.

6.2 Ordering data. Requisitions, contracts,
and orders should state the quantity, type,

13
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class, style, and the part nunber of the fitting
desired. If the fittings are to be packed for
overseas shipnent it shall be so stated. The
procuring officer shall state the unit quantities
for packaging. (See 1.2.)

6.2.1 Preproduction tests. The procurenent
document shoul d specify that four fittings will
be required as preproduction sanples and that
these preproduction sanples will be subjected
to the Preproduction tests to determne con-
formance to the requirenments of the specifica-
tion. Contracts, purchase orders, and invita-
tion for bids should specify where the Prepro-
duction test sanples should be sent, the activity
responsible for testing, and instructions con-
cerning the subnittal of the test reports. Ap-
proval of a preproduction sanple of a given
part nunber fitting, which has heen subnitted
for approval as a specific type and class fitting,
will constitute approval for future application
of that fitting and fittings of the same design.

6.3 Definitions. For purposes of this speci-
fication the following definitions are applicable.

6.3.1 Assenmbly fittings. Assembly fittings
are defined as netallic parts used to conplete
the assembly of cell mounted fittings to sur-
rounding structure or other cells.

6.3.2 Cell nounted fittings. Cell nmounted
fittings are defined as those fittings which are

14

attached to the cell wall by bolts, screws, ce-
ment, or a vulcanizing process.

6.3.3 “O ring fittings. Fittings of this type
shal | use seals conforming functionally to the
requi rements of Specification ML-P-5315 and
dinmensional |y to Standard Ms29513. Gaskets
consisting of partial “O" ring sections honded
to netal may be used provided they meet the
requirements of this specification.

6.3.4 Gasket fittings. Fittings of this type
shall use seals of flat sheet configuration utiliz-
ing a combination of synthetic rubber and other
materials conforning to the requirenments of
Specifications ML-G 6183 and M L-A-7021.

Notice: Wen Covernment drawings, specifications,
or other data are used for any purpose other than in
connection with a definitely related Governnent pro-
curenent operation, the United States Government
thereby incurs no responsibility nor any obligation
what soever; and the fact that the Government may
have fornulated, furnished, or in any way supplied
the said drawi ngs, specifications, or other data is not
to be regarded by inplication or otherwise as in any
manner licensing the holder or any other person or
corporation, or conveying any rights or permssion to
manufacture, use, or sell any patented invention that
may in any way be related thereto.

Cust odi ans:
Arnmy—ransportation Corps
Navy-Bureau of Aeronautics
Air Force

Preparing activity:

At Force.
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