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28 June 1972
Civnawrwanding
VUPNTL DUWALLE,
MIL-C-22263A (ASG)
27 July 1964

MILITARY SPECIFICATION
LINGS FUEL LINE, FLEXIBLE, 125 PSI,
GENERAL SPECIFICATION FOR

This specification is approved for use by all Departments
and Agencies of the Department ot Uefense.

s - This specification covers flexible couplings for joining

ystems.

Sizes

Class

G

@)

ication - The couplings shall be of the following types and

For connecting

Couplings shall be of_ the foliowing

nominal sizes: 0.75, 1.00; 1.25~
1.50, 1.75, 2.00, 2.50, 3.00, 3.50,
4,00, 5.00, 5.50, 6.00

All aluminum

Aluminum body end nut, CRES
steel retainer

All steel (CRES)
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2. APPLICABLE DOCUMENTS
2.1

tent specified herein:

5 SPECIFICATIONS
5 QQ-P-416

#

g TT-S-735

#

d Military
MIL-P-116

E MIL-D-1000

The following documents, of the issue in effect on date of invita-
tion for bids or request for proposal, form a part of this specification to the ex-

Plating, Cadmium (Electrodeposited)

Standard Test Fluids, Hydrocarbon

Preservation, Methods of

Drawrinoce Fnoineerine and associated data
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Anodic Coatings, for Aluminum and Aluminum
Alloys
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Screw Threads, Controlled Radius Root with
Increased Minor Diameter, General Specifi-
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ratinon for
cation ior
Ruhher Silicone 11 and Tuel Registan
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STANDARDS

Military

MIL~-STD-130

MIL~-STD-143

MS20995

MS33540
MS33660

MS33784

SPECIFICATIONS SHEETS

MIL~C-22263B

Identification Marking of US Military

Drmarty

& A vpvaA vy

Specifications and Standards, Order of
Precedence for the Selection of

______ -d 2

Parts and Equipment, Aeronautical,
Preparation for Delivery

Matalg. Definiti

AraeVmal; t1E RS AY

n of Dissimilar

Wire, Safety or Lock

Safety Wiring and Cotter Pinning, Gen-

o SRR

eral Practices for

Tubing End, Hose Connection, Standard

Dimensions for

Wrenching Features for Cylindrical Nut,
Design Standard for

Coupling, Fluid Line, Flexible, Maximum
Envelope and Weight
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SPECIFICATION SHEETS (Continued)

MIL~C-22263/2 Coupling, Fluid Line, Swaged Ferrule
Connecting, Max. Envelope and Weight

r ~ 0oo0npna /n I P I S et 1 ~ .
A~ =44400/ D owageu 1una rerruile, 4aridple ud y
Air Force-Navy Aeronautical
AND10104 Tubing, Steel, Corrosion-Resistant,

Round, Standard Dim :nsiong for

(When requesting applicable documents, refer to both title and number. Copies
of unclassified documents may be obtained from the Commanding Officer, Naval
Publications and Forms Center, 5801 Tabor Avenue, Philadelphia, Penna.,
19120, Requests for copies of classified documents should be addressed to the
Naval Publications and Forms Center, via the cognizant Government representa-
tive. )

Q NPITOTITREMENTS
Je AVISIQE U AL VIS ATAIS AN A L
n 1 QranifinafiAan Thanta Mha tnAditidival 3o “Al\lviﬂlmnv;\nﬂ‘-n ohlall lha
J, 4 IPTLILIVALIUVIL DIITGLD & 41T diudviuuail 4LTlil ([ THWITILIITCULD Dliall UCe
ao aronifiad howrain and in annnndanns grth +ha arnnlinahla amanifaadiam ahantdo
aD bpu_.u.lcu IITLClll allu asiouvuliuaiagvc 1UL11 L11IC apyubwuxc opeLliivalluil dUCceLs,
a n | v LS Y NI, Pl o e V0 o Lt L LY o X 4L S o e a8 __
9, & LLIISL ariicie = ine Ccoup g5 LUriiusieu unuaer umus Specliicdiion
L T | T VISR, S R LI U PR, b PRSI R, S [ IRPE I, B I DU . A SRR I I S
she e products which have been inspected and have passed the first article
inspection specified herein.
a o ~ e ry .1 %3 3 : 3, e o o i= -
3.3 Selection of specifications and standards -~ Specifications and

standards for all materials, parts, and Government certification and approval
of processes and equipment, which are specifically designated herein and which
are necessary for the execution of this specification, shall be selected in ac-
cordance with MI1-STD-143, except as provided in the following paragraph.

9
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3.4 Materials - Materials shall conform to applicable specilfications

and shall be as specified herein. Materials which are not covered by applicable
specifications, or which are not specifically described herein shall be suitable
for the purpose intended and of the lightest practicable weight.

3.4.1 Metals - Metals shall be of a corrosion-resisting type or shall
be suitably treated to resist corrosion when exposed to climatic and environ-
mental conditions encountered during the service life of the equipment, The use
of any protective coating that will crack, chip, or scale with age or extremes of
climatic and environmental conditions shall be avoided.

3.4.2 Aluminum alloy parts - Where practicable, all aluminum alloy
parts shall be anodized in accordance with MIL~A-8625.

3.4.3 Steel parts - Non-corrosion-resistant steel parts shall not be
used.
3.4.4 Fungus-proof materials - Materials which are not nutrients for

fungi shall be used to the greatest extent practicable. In cases where materials
that are nutrients for fungi must be used, such materials shall be treated with
a fungicidal agent as approved by the procuring activity.

3.4.5 Dissimilar metals - Combinations of tubing and all coupling
parts shall be compatible, in accordance with MIL-STD-889,

3.5 Design - The coupling shall be designed to connect lengths of
standard tubing when used in aircraft powerplant fuel systems, Couplings shall
meet the requirements of MIL-C-22263/1 and MIL-C-22263/2 for Types 1
and II respectively. The construction of the coupling shall be such as to with-
stand the strains, jars, vibrations and other conditions incident to aircraft in-
stallations and service usage,

3.5.1 Threads ~ Machine screw threads shall conform to MIL-S-8879
or MIL-5-7742, All external or internal threaded parts shall be securely locked
in such a manner as to prevent loosening under test conditions specified herein
and under normal service usage. Provisions for safety wiring shall be provided.
Safety wires shall be installed in accordance with MS33540 and shall conform to
MS20995,

Wrenching “eatures shall conform to MS33784. Critical torouing is not required.

——————— - 4 L& R | vUualiliiirvailiwv
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3.5.2 Angular misalignment - The coupling shall be capable of being
installed with a maximum tubing or ferrule installation misalignment of 3 de~
grees in any direction.

3.5.3 Flexure - The coupling shall provide for one degree flexure in
any direction from any installed position. The connector shall provide for a
variation in space between tubing or ferrules of 0, 062 to 0, 188 inch.

3.5.4 Permanent deformation - Installation of the coupling on tubing
ends under conditions specified herein shall not produce a permanent deforma-
tion of the tubing or fitting.

3.5.5 Tubing - The couplings shall be capable of joining tubing in ac-
cordance with dimensions shown on AND 10104, for steel tubing, and in ac-

cordance with Table I for aluminum tubing.

TABRLE I. ALUMINUM TUBE SIZE AND WALL THICKNESS
Tube O, D Minimum Wall Thickness
(inches)
3/4" . 035" )

v . 035" et

11/4n . 035"

11/2n . 035"

2“ . 035"

2 1/2" . 042"

3” _ 04_2“

31/2" . 049

4" . 049"

41/2" . 065"

41 085"

51/2" . 085"

6" . 065

3.8 Seal - The seal used for testing purposes shall be in accordance

it _N_92508R «f the annlinahle eize snecified on MTI1.-0-22243 / The
VY AL AVAL AJ AN HVIIVU’ VA wiIw uyyuw—uav T A W MRV A SN L WAL AVAR AL LR e AV A g /i - -
seals shall be readily replaceable with no damage and a2 minimum of disturbance
aw Aienlanarmant Af tha inetallad +unhine nr fitHino o aaale chall nat ha aithe
vi \.ucp.lu\.:vlucuv Ul VLT LHUDWALLLU SUNLALE Vi .LA\-IM.AAB. A XU DU AL MAMMLAL MUV MV WA
2antad +A and TAanAde Af fhinga simdar nracaiira Qan & 92\
JWLGU VU Cliu iV Vi \W.llls WAANAN- 4 “J& WAL e \wv Ve &
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3.7 erformance - The coupling, when i
(attitude), shall meet all the periormance requirem

3.8 Interchangeability - All parts having the same manufacturer's
part number shaii be directly and compietely interchangeabie with each other
with respect to instailation and performance. Changes in manufacturer‘s pari

- nnoa

3.9 Identification of product - Equipment, assemblies and parts
shall be marked for identification in accordance with MIL-STD-130 and shall
have color identification in accordance with MIL~F-8615. In addition, special
markings shall be added, as follows:

Specification Number
Size
Type

Class

3,10 Workmanship - The couplings shall be made in a thoroughly
workmanlike manner. Particular attention shall be given to neatness and free-
dom from burrs and sharp edges. Where dimensions and tolerances may affect
interchangeability, they shall be held or limited accordingly,

4. QUALITY ASSURANCE PROVISIONS

4.1 Responsibility for inspection - 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 speci-
fied 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 inspec-
tions are deemed necessary to assure supplies and services conform to pre-
scribed requirements.

4.2 Classification of inspection - The inspection and testing of cou-
plings shall be classified as:

(@) Tirst article inspection 4. 3)

(b) Quality conformance inspection 4. 4)

NT Y T
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4.3 First article inspection ~ First article inspection shall consist —
of all the inspections of this specification.

4,3.1 Sampling for first article inspection - Two couplings of each size
and type shall be subjected to the first article tests by the manufacturer. The
tested couplings, together-with-a like -quantity-ef untested samples, shall be sub-
mitted to the procuring activity for final approval, Two complete sets of detail
and assembly drawings and a complete test report showing results of the manu-

facturer's test shall be submitted with the samples.

4.4 Quality conformance inspection - Quality conformance inspection
shall consist of:

(a) Individual inspection . 4.1)

) Samnpling in
7 F ol o

4.4.1 Individual inspection - Each coupling shall be subjected to ex-
amination of product ag specified in 4, 6. Any coupling failing to pass the ex-
amination shall be rejected,

4 4 92 Samnlino ingnaction -« One counling shall he gelected from each ‘

1. 4,4 Sampling mgpection One coupling shall De gselectied Irom each '
1At nf RNN animlinoe ar frarntinn theranf and ceuhiented to the nronf nreggure tegt
AUV Vi UV WwY \/Uu}-’“l&bl{ NJd Al SV VAVEL WAV LA WL BaaLv VWJVUVU\A v wasw y‘. VWA A VM RA Y Vo
4 0 1 9\ 1f +ha anmnle faile +A nace thie tact. the 1ot ranrecantoad hv thic eame-— '
\'.!. Ue Le “" AL LA Du‘lly&\.& ACAL AL WS yuuu CALAND WNII, ViAANs AV W &vy‘.vvvu;vvu v‘y VALAAN Ahasas

L}
nla chall ha »alantad
PJC DAladl VO *\—'JUVWUQ

A B Maat anranAdifiAane

Lo U ACR0UV UVUVLIMAWUVILAD

A 1 b o SO e davrsasentitmnasn - MTha samnoerrrnan and farmnarnatiiwas

Ao de L ILIEDODULT u llc.lllpcl GALULCD — 111T p-l. CTDoOWI TO aliu bcul.ycj. avulr GO
2] 2 ALTA TT A1 i1l nenenler b 01Tl dacndos marmsinnad e $4hda cvmandflandd A
speciiieu 1 14apic 1l Sliail Ply LU ail DLD ITUWITU VY Wid Sposliiivalivil,

MATYY TV TT MYTITAIrfMTIM A TN TIA A AN MO THMAATIm TG
1TADLDL ., 1LIMPELALURID AIND FRVGLOSUNLEDS
[ ¢ o PO -2 n1Y b PO B e 2\
) exnp. (I * oUr) rFressure (o psi)
rr K |
iuia
™M h NI, RPN DI PR . Sy ™. - L TV -l
nuna dandad ammplei operdul 1rooi bDurstL
TT-5-735 :
i I -85 to + 200 125 250 375
Types 1 & 111 .
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4,5.2 Test agsembly - Sea
by the contractor for test purposes. The coupling
The ends shall be mounied so that they are restrain

1.
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w
-
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to accomodaie end loads due to internai pressure,

4,5,3 Vibration test setup - The test assembly shall be mounted to
a vibration table with an anguiar displacement of 3 degrees between tube center
lines. The distance between test assembly table supports, with the coupling
located in the center of the assembly, shall be 20 inches for all sizes. The
major axis of the test assembly shall be perpendicular to the direciion of vibra-
tion and parallel to the vibration table,

The vibration shall be 55 cps with a double amplitude of 0. 060
inches,

4,5,4 Test fluids - The test ﬂuids shall be in accordance with TT-S-
735, Types I and III. :

4,5.5 Tubing wall thickness - The tubing used in testing the coupling
shall have wall thicknesses of the minimum standard values specified in
AND10104 and Table 1.

4.6 Inspection methods -

4.6.1 Examination of product -~ The coupling shall be examined to de-
termine conformance to this specification and MIL~C-22263/1 and MIL-C-
22263/2 with respect to all the requirements not covered by tests specified
herein, '

4,6.1.1 Examination of preparation for delivery ~ The coupling shall be
examined to ascertain that the preparation for delivery conforms to Section 5 of
this specification.

4.6.1.2 Proof pressure ~ The test assembly shall be subjected to the
proof pressure specified in 4. 5. 1 for a period of 6 minutes. Any rupture, per-
manent sei, permanent deformation or damage of any part of the test coupling
shall be cause for rejection.

4.6.:
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4.8 9 1 haca T~ hich teamnarature fuel acgine = Tyvne T tast fluid ghall
Ko Ue e & A AASVMIN A R R ) e Rt e ettt = Sy — ] A P> e TSV SanmilS Saiiea
ha ninanlatad +threaioch tho tact ageamhly at tha ane no nracaaure af 125 nei and
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3 2t 1T Ve md oA e mamcceen A TOLE e e? i o b cmend e L TONOCT? .. £1..23
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compietion of this test, the assembily shail be prooi tested at :
perature of 160°F, to be held for a minimum of one minute,

There shall be no evidence of leakage or deformation of the cou~

pling.

4,6,2,2 Phase II - High temperature fuel aging - Type I test fiuid shail
be circulated for 72 hours while at 160°F and 125 psi. During the final 8 hours
of this test, the assembly shall be vibrated in accordance with 4.5.3. Upon
completion, the assembly shall be proof tested at 250 psi and 160°F with the
pressure to be held for a minimum of one minute. There shall be no evidence
of leakage or deformation of the coupling.

4.6.2.3 Low temperature fuel aging - Type I test fluid shall be circulated
for 72 hours while at 125 psi and -65°F. During the final 8 hours of this test,
the assembly shall be vibrated in accordance with 4, 5.3, Upon completion, the
assemblv shall be proof tested at 250 psi and at -65°F with the pressure to be
held for a minimum one minute. There shall be no evidence of leakage or de-
formation of the coupling, :

4.6.2.4 Air dry out - Upon completion of the low temperature test, the
assembly shall be drained and placed in an air oven for 168 hours at 160°F, The
low temperature test of 4. 6. 2. 3 shall be repeated upon completion of dry out.

4,7 Flexure - The tubing on one side of the coupling shall be rigidly
fixed while the other tube shall be mounted eccentrically on a power driven
spindle. The test setup shall provide 1/2° flexure in any direction with an initial
3° misalignment between the centerlines,
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Type I fluid shall be used at a pressure of 125 psi. The test
fluid temperature shall be 160°F for the first 4 hour test period and -65°F dur-
ing the second 4 hour test period.

The test assembly shall be flexed for-8-hours-at-a-fsequency of

e Ld e ol
pling during any phase of the gpecified test,
A O MNernln ouseoen Nnragaltwa $a —_
Xy O L YULU ODUL U HLUPDWLT WDb
1 not cadii . Moo . .
4,8.1 Test setup - Two 2" couplings shall be assembled with three
T e £ O - n 1t wern1]l Al no o wre - a1l -
lengths of 2" O. D. x, 035" wall thickness, type 6061-T4 tubing to makeup a
U [PV U ~ PRy purly Ny pn Musrn oo ov2m S o n se o a alAa
surge cycile pressure test assembly. Two assemblies shall be used, as shown
e 1
in Figure 1.
o o; NPT, 3. | ISR W RN Jaup SO I N, [ hmn mmm el Ten AL ATT T 2ol
The middie section of each muitiple tube assembily Snaii D€ in
s ~ r o — JE, B SRS, 1 . [ SRR Y JEpRp W gy Ry PRNERpE: PN & T S e |
the 1I0Ym oI & cappea Or piuggeda tee, One end 01 each asSSemply Sndil O&é Capped
. 3 = 1
shi

and ported to provide for filling and pressu
capped and poried to accept a pressure transducer with a response
of 30 miiliseconds. (See Figure 2)

Each assembly shail be filied with Type I test fiuid and mounted
so that movement of tube assemblies shail not be restricied.

4,8.2 Pressurization source - The pressurization source shall be de-
signed to impose a pressure of 0 to 180 to 0 psig in a time period of 60 milli-
seconds, with a rate of cycling of one cycle every two seconds, Means shall
be provided to vary this pressure to each assembly in alternate operation.

The pressurizing system shall algo include means to insure a
constant pressure being delivered to the assemblies at each cycle.

11
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4,8.3 Instrumentation — Each test assembly shall have its pressure
transducer connected to a pressure recorder equipped with a galvanometer and
electronic counter to record the cycling pressure of each assembly.

4,8.4 Test procedure - Coupling assemblies shall be pressurized by
starting the pumping system. The accumulator gate valve shall be adjusted to
control the pressure and rise time in conjunction with the pump pressure regula-
tor and the accumulator nitrogen charge.

The timer on the electrically operated multiport valve shall be
adjusted to produce a pressure surge of 0 to 180 psig to 0 psig in 2 second inter-
vals with the pressure surge peaking to be measured in seconds or fractions of

The assemblies shall be subjected to 500,000 cycles. There
shall be no evidence of leakage or malfunction from any coupling during the
ovele surce nressure test
CYLAl SUL/pT pitoouwl T wWidve

1.9 Disassembly and inspection -~ Upon completion of all tests, the
roaimlinos ghall he digagsembled and each na and tubino end examined
CUUUP LIRS Ddicis o0 RLASQoSTaMATts Sl DAL AL paia sy QL2 VUG Tt Laslllansia,
=4 DRI'D Ty FOR DELIVERY
J A AVATA LALANLR A ANJAY A NJAV ASAIAAL Y AJAw A
[ | Dracervation and narkaocinoe -~
Ve A 4 L VOLOUCAL YEaALAIVIL Al ywl\‘b&“lb
5 1 1 T oval A oo Whan +hic lavel ie anarnifi the roimlinoe chall he
Uy Ao 4 AJT VY COL O YY RALL LIIRAOD AV ) AD t)y\/\d.LL‘\.zu, WA vvuy&mau WIAAA AL RSN
wanlragad in arnardanna with MTT Q' PNN-_704 The methnd of nrotection chall he
pa.\..r\ TU 1ill ALLULUQIIUT WLl AVILlA7T U AAJT t UK. 4 31T AT LAAUU UL A UCL LIV Daadkes VT
wmathnd TIT oF MIT _D_112
IICWIund 111 Ul Ivillo— X A LU
e 1 0 T aval M U ar +hic larral 30 anenifiad +he fnamldirog chall hae
Je Lo & 1AVELY U — Wit Ulld 18Vl 1D D}JUDJ.LIC\J, Wiie L/UUPLLLL O vliall Ve
e mtenmin Y 2 T~ wxrddl mdaseAdnnnd At AT al mmenndian
packaged in accordaance wiin Sitandara commerciadl pracuce.
g b o YO PR
o & acmng -
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5.3 Marking - Marking of interior and exterior shipping containers
shall conform to MIL~-STD-7%4,
6. NOTES
6.1 Intended use - The flexible couplings are intended for use in air-

craft power plant fuel systems to connect tubing outside the aircraft fire zones
where operating temperatures and pressures are within the limits specified in
Table 1.

6.2 Information for contracting officer - Contracts or orders should
specify the following:

(a) Title, number and date of this speciﬁcétion
(b) Size type and class of coupling required

(c) Selection of applicable level of cleaning, preservation,
packaging and packing required (See 5. 0)

(d) Items of data required

6.2.1 Procurement requirements -~ Contracts or orders should
specify the following provisions for first article inspection.

6.2.1.1 Whether first article inspection is required. When a contractor
is in continuous production of couplings from contract to contract, consideration
should be given to waive the first article inspections, If inspection is required,
indicate:

(@) Where the first article inspection is to be conducted (at the
contractor's plant or Government or commercial laboratory).
If first article tests are conducted at the contractor's plant
or a commercial laboratory, sample couplings and a test
report shall be forwarded for verification to the Command-
ing Officer, Naval Air Propulsion Test Center (Attn: Code
AEF-3-AED), Phila., Pa, 19112,

(b) That the approval of first article samples or the waiving of
the first article inspection shall not relieve the contractor

15
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of his obligation to fulfill all other requirements of the
specification and contract.

6.2.2 Contract data requirements - Items of deliverable data required
by this specification are cited in the following paragraphs:
Paracranh Data Requirement : Applicable DID
4.3.1 Drawings and test
report
6.3.1 First article data

Such data will be delivered as described on approved (numbered)
DID's (Data Item Description/DD Form 1664) when specified on DD Form 1423
(Contract Data Requirements List) and incorporated into the applicable con-
tract, '

6.3 Data - For the information of contractors and Contracting
Officers, any of the data specified in (a) subparagraphs below, (b) applicable
documents listed in Section 2 of this specification, or (c) referenced lower-tier
documents need not be prepared for the Government and shall not be furnished
to the Government unless specified in the contract or order. The data to be
furnished shall be listed in DD Form 1423 (Contractor Data Requirements List),
which shall be attached to an made part of the contract or order.

6,3.1 First article data - When first article samples are submitted

(see 6. 2) they should be accompanied by a complete inspection report showing
the results of the contractor's inspections. The inspection report should include
the following:

(a) Report of all inspections graphically presented when possi-
ble, together with a detailed statement indicating com-
pliance or extent of noncompliance with all the requirements
of this specification and applicable specification sheet re-
ferring specifically to paragraph numbers., Whenever a
requirement is considered to be not applicable, the report
should so state,
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Custodians:
Navy-AS
AF-11
Army-AV

Review activities:
Navy-AS
AF-11
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Diagrams of inspection setups. A complete description of
inspection equipment and inspection procedures.

Reproducible outline and description of inspection conditions,
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Where inspections specified in this specification are not
considered applicablz, the reason, and the substituted i
spection should be clearly described.
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Copies of inspection log sheets

Photographs when availabie

Preparing Activity:
Navy-AS

Project No. 4730-1128
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) STANDARDIZATION DOCUMENT IMPROVEMENT PROPOSAL No. 22-R255

to submit comments to the government. Fold on lines on

INSTRUCTIONS: The purpose of this fotm is to solicit beneficidlcomments which will help achieve procurement of
suitable products at reasonable cost and minimum delay, or will otherwise enhance usc of the document. DoD con-
tractors, government activities, or manufacturers/vendors who arc prospective supplicrs of the product are invited

reverse side, staple in corner, and send to preparing activity.

Comments submitted on this form do not constitute or imply authorization to waive any portion of the referenced
document(s) or to amend contractual requirements. Attach any pertinent data which may be of usc in improving this
document. If there are additional papers, attach to form and place both in an envclope addressed to preparing activity.
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