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1 December 1981
SUPERSEDING
MIL-F-8789B(uSAF)
20 my 1964

MILITARY SPECIFICATION

FITTING END, ATTACHABLE HYDRAULIC HIGH-PRESSURE HOSE

This specification is approved for use by all Departments and Agenciee of
the Department of Defense.

1. SCOPE.

1.1 =. This specification covers high-pressure hydraulic and pneumatic
hose attachable fitting ends (see 6.1).

1.2 Classification. The attachable end ffttings are of the types to be used
with hose conforming to MIL-H-8788, for fabricating.hose,,assemblies fOr use
in hydraulic and pneumatic system f}exible l$nes with operating pressures of
3,000 pounds per square inch (FSI) maximum and shall be of the sizes and
tYPes specified on ‘MSZB760,

(.

2. GOVERNMENT DOCUhlNTS.

2.1 Government Documents.

MS28761, MS28780, and MS28781 (ace 6.2).

2.1.1 SPECIFICATIONS, STANDARDS AND HANDBOORS

Federal Specifications

* QQ-A-225/6D Aluminum A11oY Bar, Rod and Wire, Rolled, Drawn,
or Cold Finished, 2024

QQ-A-22519D Aluminum Alloy Bar, Rod, Wire,
Shapes, Rolled, Drawn, or Cold

QQ-A-367 Aluminum M1OY Forgings

And Special

Finished, 7075.

QQ-S-624 Steel Bar, Alloy, Hot Rolled and Cold Finished,
(General Purpose)

QQ-S-633 Steel Bars, Carbon, Cold Finished and Hot Rolled
(General Purpose)

Beneficial comments (recommendations,additions, deletions) and any pert inent

data which may be of use in improving this document ehould be addressed to:

HQ AFLC CASO/LODS, Federal Center, Battle Creek MI 49016 by using the self-
addreased Standardization Document Proposal (DD Form 1426) appearing at the
end of this document or by letter.

FSC 4730
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Federal Specifications

1.IMM-A-260

Military Specifications

* MIL-P-775

MIL-S-862

MIL-F-5509

MIL-H-5606

MIL-H-6049

MIL-S-6050

MIL-L-6082

MIL-S-6758

MIL-H-8788

MIL-F-18280

Federal Standards

FED-STD-601

Military Standards

MIL-STD-105

MIL-STD-129

* M2L-STD-453

MS28760

:Cont)

Adhesive, Water-Hesistant, (For Sesling

Waterproofed Paper) .

Hose, Rubber, Plastic, FabKic, or Metal (Inclu-

ding Tubing); and Fittings, NOz~lea and

Strainers, Packaging of

Steel Bar, Corrosion Resisting, and Steel

Billets, Corrosion Resiatin8, Reforging

Application.

Fit ting, Flared Tube., Fluid CO~ectiOn

Hydraulic Fluid, Petroleum Base; ~rcref ts.
Miss ile, and Ordnance

Steel, Chrome-nickel-mo ljbderp& (8740) - Bar;

Rod., and Forging Stock (for Aircraft
Applications)

Steel, Chrome-nickel-molybdenum(8630) Bar.,Rod,.,
and Forging Stock (for Aircraft
Applications)

Lubricating Oil, Aircraft Reclprocat ing Engine

(Piston)

steel, Chrome-molybdenum (4130) Bara and. Ref org-

ing Stock (Aircraft Quallty)

Hose, Hydraulic, High Pressure

Fitting, Flareless Tube, Fluid:.Connection

Rubber, Sampling and Testing

Sampling Procedures and Tables.for~Inspection
by Attributes

Msrkin8 for Shipment and-Storage.

Inspect ion, Rsdiographlc

Fitting End, Attachable, Hyd.caul.i.c.and,Pneumstic
High Pressure Hose (3,000 PSI), Flared Tube

1’..
I

!
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Military Standards

US28761

MS28780

M328781

MS33514

MS33656

(Cent)

Fitting End, Attachable, Hydraulic and Pneumatic
High Pressure Hose (3,000 PSI), Flareless ~be

Elbow, 45 Flared Tube to Hose, Attachable, Hy-
draulic (3,000 PSI)

Elbow, 90 Flared Tube to Hose, Attachable, Hy-
draulic (3,000 PSI)

Fitting End, Standard Dlmensions for Flareless
Tube Connection and Gasket Seal (ASG)

Fitting End, Standard Dimensions for Flared
Tube Connection and Gasket Seal

(Copies of specifications, standards, drawings, and publications required by
centractora in connection with specific procurement functions should be
obtained from the procuring activity or as directed .by $h? .cont:acting
of ficer. )

,, .,.. . . . . .
.,.

2.2 Other Publications. The following doctiment forms a part of this specif i-
.cation to the extent specified herein. The issues of this. which are indicated

P as DoD adopted shall be the issue listed in the current DoDISS and the aupple-

<
i

c;

ment thereto, if applicable.

NATIONAL AEROSPACE STANDARDS COMMITTEE

* NAS 1760 Fitting End Flareless Acorn, Standard Dimensions
for

(Application for copies of the above publication should be addreaaed to the
Aerospace Industries Association of America, Inc. 1725 De Sales Street, N.W.,
Washington, D.C. 20036)

3. REQUIREMENTS.

3.1 Qualification. Items fumfahed under this specification shall be’ products

which are qualified for listing on the applicable qualified products list at

the time set for opening of bids (sac 4. and 6) .

3.2 Data. Unlese otherwise specified in the contract or order, no data (other
than~orts and drawings accompanying qualification samples) are required by
this specification or any of the documents referenced in section 2 herein
(see 6.2).

3.3 General Provisions.

3.3.1 Fittings shall be suitable for use with hose conforming to MIL-H-8788
to form flexible aasamblies for use in hydraulic systems with operating
pressure of 3,000 psi maximum.

3.3.2 Fittings shall conform to the applicable requirements of M2L-F-5509 for
flared fittings or MIL-F-18280 for flareless fittings. Whan the requirements

3
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of MIL-F-5509 or MIL-F-18280 and this specification conf Iict, :)tltfs
specif i cat ion shall govern.

3.3.3 Material certification. Cartlf icates showing conformance awfth~the rnp-
plicable material specification shall be available .to ~the,~rocum~ ,activity.

3.2 Material..Hoaeand end fitting components..shall conform$to .tone:.sf &be
following materials:

(a) Nipples and nuts, .&teel:

MIL-S-6758

MIL-S-6050

QQ-S-633 (C1137, C1141 only)
QQ-S-624

MIL-S-6049

(b) Bodies, aluminum:
QQ-A-22516D Temper T6 or T851 .- :..:-.
QQ-A-225/9D Temper T73 ,....
QQ-A-367 (71349)Tamper T73, T6 or T851

(c) Lock rings (when used), steel,: ,.‘.“’”“: ~
MIL-s-862, class 7,. I ......

3.2 Design and construction. The design and dimensions.,shall::fellwi$AAn the
envelope limits shown on MS28760, MS28761, MS28780,,and MS28781.

3.4 Finieh. End Fittings shall be f ~nished ~” accOrd~ce with the eppl~ceble
stan~and drawings listed in eection 2 and M2L-F-5509 and MIL-F-18280.

3.4.1 Brazin~. Fittings requiring brazing operations ehall be brazed as
specified-on.the applicable MS drawing. The requirements of parqgraphe:titled
“Detailed D&ta” and “Retention of Radiographs” ofWIL-S~453 .&hallnot: apply

to brazed steel parts.

3.5 Performance. When asee.mbledwith the speciffed hoes, fittir@ ;ahall
satisfy the performance requirements specified in-section4.whatIca@@cgad ;to
the following tests:

(a) PrOOf pressure.. . . . . . . . . . .(4.7.1)
(b) Leabge . . . . . . . . . . . . .. (4.7.2)
(c) Burst preesure . . . . . . . . . . .(4.7.3)
(d) Coupling . . . . . . . . . . ... . .(4.7.4)
(e) Hydraulic fluid impulse . . . . . . (4.7.5)
(f) hertightening torque . . . . . . . (4.7.6)
(g) COldt~eerature . . .. . . . . . .(4.7.7)

#

3.6 Identificationof product.

3.6.1 Sach,end fitting asaembly shall be identified as specifiedonthe
applicableMS standard.

3.6.1.1 Swivel nuts and fittings nipples shall be colormarka-in:attokdance
with MIL-F-5509 for flared ,fittlngs and M2L-F-18280 for .flarelaes’:fltt@e.

4
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3.6.2 Use of MS or MIL designations. MS or MZL designations shall not be
armlied to a tmoduct. exceDt for qualification test samvles. nor referred to

l;correspond~nce or”sales”matter ”until notification ha: been received from
the activity responsible for qualification that the product has been granted
qualification approval.

3.7 Workmanship. Workmanship shall conform to MIL-F-5509 for flared fittings
and MIL-F-18280 for flareless fittings.

4..QUALITY ASSURANCE PROVISIONS.

●4.1 Responsibility for inspection. Unless otherwise specified in the
contract, the contractor is responsible for the performance of all inspection
requirements as specified herein. Except as otherwise specified in the
contract or purchase order, the contractor 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 neceesary to assure supplies and services
conform to prescribed requirements.

4.2 Lot. A lot shall consist of all hose end fittings of one type and size
made=om the same batch of material and submitted for inspection at the same
time and place.

4.3 Classification of inspections. The inspection and testing of hose end
fittings shall be classified as follows:

(a) Qualification inspections . .,,.,‘:”. ‘. .“. . .(4.4)
(b) Quality conformance inspection . . . . . . . (4.5)

4.4 Qualification Inspection

4.4.1 Test samples. Qualification test samples shall consist of sufficient
hose end fittings to permit fabrication to 10 assemblies of each size from
each manufacturer’s hose qualified in accordance with M2L-H-8788. Samples
shall be identified as required, and forwarded to the activity responsible
for qualification, designated in the letter of authorization from tlwt
activity.

4.4.2 Tests. Qualification tests of fittings shall consist of all the tests
of this specification. The qualification tests shall be made on each size of
fitting with all makes of hose conforming to MIL-E-8788 and of the same size
as listed in QPL-8788.

4.5 Quality conformance inspection. The quality conformance inspection shall

consist of examinations (4.5.1) and sampling tests (4.5.2).

4.5.1 Examinations.

4.5.1.1 Examination of product. All hose end fittings shall be visually
examined to determine conformance with this specification with respect to
workmanship, marking, and finish.

4.5.1.2 Examination of preparation for delivery. Preparation for delivery
shall be examined for conformance to section 5.

5
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4.5.2 SaMpliriBtests. A sample shall be selected from each lot in accordance
with MIL-STO-1O5, inspection Level I, with a minimum sample of 10 fitting
ends for t~e foliowing tests. Samples shall conform to the requirements
specified’for examination of product (4.5.1.1) and shall conform to the
dimensions and tolerances specified on the applicable MS standards and to the
manufacturer’s detail drawings of the &sign upon which qualification test
approval was based.

(a) Coupling. . . . . . . . . . .(4.7.4)
(b) Proof pressure. . . . . . . .(4.7.1)

(c) Leakage . . . . . . . . . .(4.7.2)
(d) Overt ightening torqu; . . . .(4.7.6)

(e) Cold temperature. . . . . , .(4.7.7)

*4.5.3 Rejection and retest. The failure of any sample to conform to the tests

specified in 4.5.2 shall be cause for rejection of the lot. Once a lot (or
part of a lot) has been rejected by the procuring activity (Government or
commercial) before it can be resubmitted for tests, full particulars
concerning the cause of previous rejection and the action taken to correct
the defects in the lot shall be furnished (in writing) by the Contractor.

4.6 Test conditions.

4.6.1 Preparation of specimens. Test samples shall be asse!abl.ed.mithsamples
of all hose of applicable size conforming to MIL-H-8788, and each test shall
be conducted on assemblies fabricated from each type of approved hose. For
qualification tests, sufficient hose end fittings shall Lwsupplied to the
activity responsible for qualification to permit the fabrication’of10
assembliesofeachsizefromeachmanufacturer’;k’homequalifiedinaccordance
withMIL-H-8788.Lengthss6allbe,,aashown‘inTable1.

Table I. Performance UIaraCteriStlC8

Proof Burst Bend Free 2ength
Hose pressure pressure Operating radius of hose

size psi psi pressure inside betveen
No. (rein) (rein) psi inch fittings

(rein)

-4 8,000 16,000 3,000 3 12
-5 7,000 14,000 3,030 3 318 13 112

-6 7,fx)o 14, W0 3,000 5 19
-8 7,CQ0 14,000 3,000 5 31’4

-10 6,030 12,020
21 1/2

3,CQ0 6 1/.2 25
-12 6,000 12, mo 3,000 7 314 29
-16 5,000 10,000 3,000 9 518 16

4.6.2 011 aging. 2n all oil aging tests La which hydraulic fluid conforming
to MIL-H-5606 is speclfled, the fluid and hose samp2es shall be put into a
non-pressurized close+type container or a reflu.x-typecondenser to prevent
distillation of the volatile matter’in”the fluid. A batch of fluid shall not
be used for more than 10 aging test. In each case, the volmte of fluid used
shall be efficient to completely cover the hoes. ‘he imse shall be Immersed
in hydraulic fluid 7 days at a temperature of 15S’ ~2’F. ‘All air must be
excluded from the bore of the tube during this aging procees. Oil-aged
specimens shall be used in conducting the applicable tests, 4.7.1, 4.7.4,
4.7.5, and 4.7.7.

6
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4.6.3 Air a8in&. Air aged samples shall be kept in air at a temperature of
15ff ~TF for 7 days.

4.6.4 Test fluid. Unless otherwise specified, the test fluid shall be
lubricating oil conforming to MIL-L-6082, Grade 1100, or hydraulic fluid
conforming to MIL-H-5606.

4.7 Test methods.

4. 7.1 Proof pressure. All assemblies shall be subjected to the hydraulic
proof pressure specified in Table I for a period of not less than 30 seconds
nor more than 5 minutes, and there shall be no leakage or damage to the hose
or end fittings. ‘theair-and oil-aged samples prepared for the test
specified in 4.7.5 shall be subjected to the hydraulic proof pressure test
before and after aging.

4.7.2 Leakage. TWO &aged assemblies shall be subjected to 70 percent of the
hydraulic burst pressure specified in Table I for 5 minutes. Test fluid
shall be water or hydraulic fluid conforming to MIL-fl-5606.. ‘lhepressure
shall then be reduced to zero, after which it shall be raised to 70 percent
of the specified burst pressure for a final 5 minute check. ‘lhefitting ends
shall be carefully checked during this period, and there shall be no evidence
of leakage through the fittings, no fitting movement, or other fitting
malfunction. After completion of the teet on these samp2es, they shall be
subjected to the test specified in 4.7.3 and these pressures recorded.

*4.7.3 Burst pressure. TWO uaaged assemblies shall be subjected to the
hydraulic burst pressure specified in Table I within 24 hours after assembly
of the end fittings to the.hose. .Test fluid shall k ~ter Or hydraulic fluid
conforming to MIL-H-5606. ‘he end fittings shall not 2eak, burst, or blow off
the hose at any pressure less than the burst pressure of Table I. The burst
pressure test shall be conducted in accordance with Method 10511 of
FSE-STO-601, except that pressure shall be applied at the rate of 25,000 +0,
-10,000 psi per minute. D.iringthfs teat, one end of the test assembly shall
be free.

4.7.4 Coupling. All samples prepared for test specified in 4.7.5 shall be
checked for bulging of inner tube and reduction of fitting nipple ID caused
by the attachment of the end fitting. The measurement shall be taken on aged
assemblies with a ball-end-type gage. The diameter of the ball shall be O.CO1
to, -0.001 inch under minimum bulge dfameter specified in Figure 1. The
weight of such gage in ounces shall be equal to the dash nur.berof the size
hose for which designed. In taking the measurement, the gage shall be placed
inside the end of the hose assembly at bu2ge gage inspection point “shown on
Figure 1, without lubrication and without pushing it through. The gage shall
fall through the section at the end of the fitting insert in the hose under
its own weight.

4.7.5 Hydraulic fluid Impulse. For qualification tests, four hose assemblies
of lengths specified in Table I shall be subjected to the impulse cycles
specified in Table 11. TWO of these samples shall be air aged and tw shall
be oil aged. All assemblies shall be subjected to the applicable proof
pressure specified in Table I prior to impulsins. ‘Iheseassemblies shall,be
connected to manifolds installed in a testing machine which will produce
dynamic pressure fmpulses in the inlet manifold of the magnitudes, frequency,
and number of cycles as shown by the graph on Figure 2. Electronic measuring
&vices shall be used to measure and indicate the impulse pressures.

7
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When under impulse, the hose shall be bent to a “’U” shape with a bend radius

ts specified in Table I, and both ends connected to a rigid support with the
exception of the -16 size which shall be tested without surge peaks in a
?traight position with one end free. The test fluid shall conform to
MIL-H-5606, except that up to 25 percent:of oil conforming to MIL-L-6082 1M%
‘bsadded to the test fluid, and shall be held,at a temperature of 12@ + 2U’F
measured in the manifold. Leakage, burst, or coupling blowoff shall b=
evider. of failure. The minimum impulse cycles shall be as specified in
“’!ble11.

Table II. Impulse Cycles
r

Maximum impulse
Size Minimum Impulse Minimum average cycles that can

cycles impulse cyclesl be used to com-
pute.avkrage2..

4----- 100,000 ______ - --- —--

5-----
,:,

100,000 —----- . --- —--

6----- 100,000 ------- ---—-

8----- 75,000 100,000 150,000
lo—--- 50,000 75,000 100,000
12—--- 35,000 50,000 70,000
16----- 45,000 55,000 75,000

lAverage of four test assemblies.

%hen test assemblies impulse cycles are averaged, the maximum cycles
that can be used to compute the average shall not exceed the figures
given in this column.

4.7.6 Overt ightening torque. The flared type end fittings of an asaembly
shall be subjected to the following test by assembling on a fitting end of
steel construction in accordance with MS33656. The fitting shall be
lubricated with oil conforming to MIL-L-6082, or hydraulic fluid conforming
to MIL-H-5606 prior to this test. The fitting shall be tightened to the

appropriate overtightening-torque value listed below for each size and
loosened. Tbia sequence shall be repeated 15 times. After this sequence,
there shall be no evidence of failure or deformation of the fitting asaembly,
and the swivel nut shall be free enough to permit turning on the nipple by
band. Overtightening torque shall also be applied to an aasembly having the
flareleas type end fitting by assembling on a fitting end of ateel
construction in accordance with MS33514 or NAS1760. Imbrication test
sequence and conditions.for the flareleas fittings are the same as mentioned
above for the flared-type fittings. Overtightening torque of the flareless
fitting will be accomplished by first tightening the nut, finger tight, to
the fitting a“ndthen turning the nut an additional one-half turn.

Source: https://assist.dla.mil -- Downloaded: 2016-11-13T05:57Z
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Size Overtightening Torque

-4. . . . . . . . .. ’....160
-5..............240
-6..............300
-8..............560
-10.............700
-12. . . . . . . . . . . .1,000
-16. . . . . . . . . . . .1,550

MIL-F-8789-c

(in-lb) ,

4.7.7 Cold temperature. TWO assemblies of adequate lengths shall be used.
One assembly shall be oil-aged and the other shall be unaged. Seth samples
shall be filled with hydraulic fluid conforming to MIL-s-5606 and shall be
placed in a cold chamber, the temperate of which can be controlled within
-67 +~F and allowed to remain for 24 hours. The assembly shall be proof
tested after removal from the cold chamber, and amy leakage at the end
fitting shall be evidence of failure
tested at -40’F in lieu of -69F.

5. PACPAGING.

5.1 Preservation and packaging .

of the end fitting. ‘2he-16 size may be

*5.1.1 Preservation and packaging shall be Level A or C, as specified (6.2),
in accordance with MIL-P-775.

*5.2 PackinE.

*5.2.1 Packing shall be Level A, B, or C, as specified (6.2), in accordance
with MIL-P-775.

5;3 MarkinS of shipents. Interfor packages and exterior shipping containers
shall be marked in accordance with MIL-STD-129,

6. NoTES.

6.1 Intended use. The fitting ends covered by this specification are intended
for use on hose conformiw to MIL-H-87B8. to fabricate flexible hose
assemblies for use in hyd~aulic flexible ”lines. Fittings covered by this
specification may be procured by the Government for fabrication of
high-pressure hose 8ssemblies. 2hese fittings are not intended to be reused.

6.2 Ordering data. Procurement docments should specify the followfng:

(a) Title, umber, and date of this specification.

(b) Sizes (see 1.2).

(c) Data requirements (see 3.2).

(d) Levels of preservation, packaging, and packing (see 5.1 and 5.2).

11
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6.3. 9ualificatioc. With-respect to products requiriig qualification, awards
will be m.ifi&only for products which ai> at the time set for opening of bids,
qualified ”for inclusion in the applicable Qualified Products List whether or
not such pioducts have actually been”so ‘listed by that date. The attention of
the contractors is called to this requirement, and manufacturers are urged to
arrange to’’havethe products that they propose to Offer to the Federal

Government.tested for qualification in order that they may be eligible to Lm
awarded contracts or orders for the products covered by this specification.
The activity responsible for the Qualified Products List is the San Antonio
Air Materiel Area Service Engineering, ATTN: MMIR Kelly APB, Texas 78241, and
informatioripertaining to qualification of pro&cts may be obtained from that
activity.

*6.4 Reclaimed materials. The use of reclaimed materials shall’be encouraged
to the maximum extent possible.

6.5 Changes from previous issue. The margins of this specification are marked
with an asterisk to indicate where changes (additions, modifications,
corrections, deletions) from the previous issue were made. Tni6’‘was“floneas a
convenience only and the Government assumes no liability whatsoever for any
inaccuracies in these notations. Bidders and contractors are cautioned to
evaluate the requirements of this docunent based on the entire ‘<o’utent
Irrespective.of the marginal notations and relationship to the Last prevtous
issue. ..

‘S.iviewActivity:
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