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MIL-F-8788D

9 _May 1994
SUPERSEDING
MIL-F-8789C
1 December 1981

MILITARY SPECIFICATION
FITTING END, ATTACHABLE HYDRAULIC HIGH-PRESSURE HOSE

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

1. SCOPE

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

1.2 Clasgification. The attachable end fittings are of the types to be
used with hose conforming to MIL-H-B788, for fabricating hose assemblies for
use in hydraulic and pneumatic system flexible lines with operating pressures
of 3,000 pounds per square inch (Psi) maximum and shall be of the sizes and

types specified on MS 28760, MS 28761, MS 28780, and MS 28781 (see 6.2).

2. APPLICARLE DOCTMENTS

— A ey -

2.1 Government documents.

2.1.1 Specifications, and standards. The following specifications, and
standards form a part of this document to the extent specified herein. Unless
otherwise specified, the issues of these documents are those listed in the
issue of the Department of Defense Index of Specifications and Standards
(DODISS) and supplement thereto, cited in the solicitation (see 6.2).

SPECIFICATIONS
FEDERAL
QQ-A-225/6 Aluminum Alloy 2024 Bar, Rod and Wire, Rolled,
Drawn, or Cold Finished
QO-A-225/9 Aluminum Alloy 7075, Bar, Rod, Wire, and Special
Shapes, Rolled, Drawn, or Cold Finished
QQ-A-367 Aluminum Alloy Forgings
MILITARY
MIL-H-775 Hose, Hose Assemblies, Rubber, Plastic, Fabric,
or Metal {including Tubing)} and Associated
Hardware, Packaging of
MIL-F-5509 Fitting, Flared Tube, Fluid Connection

Beneficial comments (recommendations, additions, deletions) and any pertinent data
which may be of use in improving this document should be addressed to: the
Resources and Logistics Services Division, SA-ALC/TILDD, Bldg 171, Post C-12,

485 Quentin Roosevelt Rd., Kelly AFB, TX 78241-6425 by using the self-addressed
Standardization Document Improvement Proposal (DD Form 1426) appearing at the end
of this document or by letter.

AMSC N/A FSC 4730
RISTRIBUTION STATEMENT A. Approved for public release; distribution is unlimited.
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MIL-H-5606 Hydraulic Fluid, Petroleum Base, Aircraft,
Migsile, and Ordnance

MIL-S-6049 Steel, Chrome—nickel-molybdenum (8740) Bars, Rods,
and Forging Stock (Aircraft Quality)

MIL-S-6050 Steel, Chrome-nickel-molybdenum (8630} Bars and
Reforging Stock (Aircraft Quality)

MIL-L-6082 Lubricating 0il, Aircraft Piston Engine
(Non-Dispersant Mineral Oils)

MIL-S-6758 Steel, Chrome-molybdenum (4130) Bars and
Reforging Stock (ARircraft Quality)

MIL-H-8788 Hose, Hydraulic, High Pressure

MIL-F-18280 Fittings, Flareless Tube, Fluid Connection

DOD-F-24668/6 Forgings and Forging Stock Bars and Billets
Corrosion Resisting for Reforging (Metric)

STANDARDS
MILITARY

MIL-STD-105 Sampling Procedures and Tables
for Inspection by Attributes

MIL-STD-129 Marking for Shipment and Storage

MIL-STD-453 Inspection, Radiographic

MS 28760 Fitting End, Attachable, Hydraulic and Pneumati
High Pressure Hose (3,000 Psx) Flared Tube

MS 28761 Fitting End, Attachable, Hydraulic High Pressure
Hose (3,000 Psi), Flareless Tube

MS 28780 Elbow, 45 Deg Flared Tube to Hose, Attachable,
Hydraulic (3,000 Psi)

MS 28781 Elbow, 90 Plared Tube to Hose, Attachable,
Hydraulic (3,000 Psi)

MS 33514 Fitting End, Standard Dimensions for Flareless
Tube Connection and Gasket Seal

MS 33656 Fitting End, Standard Dimensions for Flared

Tube Connection and Gasket Seal

(Unless otherwise indicated, copies of the federal and military
Dyinting CQartri

spec:.tlcatlons and standards are available from the Defense r;.;nu..;uv Service,
Detachment Office, 700 Robbins Ave., Bldg 4D, Philadelphia, PA 19111- 5094.)
2.2 Non-Government publications. The following document (s) form a part
of this document to the extent specified herein. Unless otherwise specified,
the issues of the documents which are DoD adopted are those listed in the
issue of the DODISS cited in the solicitation. Unless otherwise speczfled
the issues of documents not listed in the DODISS are the issues of the
1t ad

Anmuimanta in the sgolicitation

accumentcts 1 the goliliCcitation.

NATIONAL AEROSPACE STANDARDS COMMITTEE

NAS 1760 Fitting End, Flareless Acorn, Standards Dimensions

lﬂ!

(Application for copies should be addressed to the Aerospace Industr
Association of America, Inc., 1250 Eye St, Washington, D.C. 20005.)

SOCIETY OF AUTOMOTIVE ENGINEERS, INC., (SAE)

ARP-603 Impulse Testing of Hydraulic Hose, Tubing
and Fitting Assemblies
(Application for copies should be addressed to the Society of Automctive
Englneers' 400 anmonwoal;h D:ive, Warrendale, PA 15096.)

2.3 oQrder of precedence. In the event of a conflict between the text of
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this document and the references cited herein (except for related associated

thig document and cite
detail specifications, specification sheets, or MsS standards), the text of
this document takes precedence. Nothing in this document however, supersedes

applicable laws and regulations unliess a specific

3. REQUIREMENTS

3.1 Oualification. Items furnished under this specification shall be
products which are gqualified for listing on the applicable qualified products
list at the time set for opening of bids (see 4.4 and 6.3).

specified in the t or order, no data

3.2 Data. Unless otherwise specified in the contrac ) o
ther than reports and drawings accompanying qualification samples) are
i this specification or any of the documents referenced in section 2

herein (see 6.2).

3.3 G@General provigions.

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

3.2 Fittings shall conform to the applicable requirements of
a firtings or MIL-F-18280 for flareless fittings. When the

1
- asiy S Mads AaTLTY L0OL LloalCTSS

requirements of MIL-F-5509 or MIL-F-18280 and this specification conflict,
this specification shall govern.

3.3.3 Material gertification. Certificates showing conformance with the

applicable material specification shall be available to the procuring
activity.
3.4 Marerial Hggg and end fitting components shall conform to one of

- - e ] o -~ -~
a. NlppilLes audu

b. Bodies, aluminum:

QQ ~A- 225/9 Temper T73
QQ-A-367 (7049) Temper T73, T6 or T851

¢. Lock rings (when used), steel:
DOD-F-24669/6 (303) S30300
3.4.1 Desigan and construction. The design and dimensions shall fall

within the envelope limits shown on MS 28760, MS 28761, MS 28780, and MS
28781.

3.4.2 Fipish. End fittings shall be finished in accordance with the
applicable standards and drawings listed in MIL-F-5509 and MIL-F-18280.

3.4.3 Brazing. ttings requiring brazing operations shall be brazed as

=4
specified on the appllcable MS drawing. The requirements of paragraphs titled
"Detailed Data" and "Retention of Radiographs" of MIL-STD-453 shall not apply

to brazed steel parts.

- g
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3.5 Pperformance. When assembled with the specified hose, fittings shall

W
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a. Proof pressure ....... {(4.7.1)
b. Leakage .............. (4.7.2)
c Burst pressure ..... . (4.7.3)
d Coupling ......... .o (4.7.4)
e Hydraulic fluid jimpulse {(4.7.5)
£ Over tightening torque . (4.7.6)
g Cold temperature ....... {4.7.7)

3.6.1.1 Swivel nuts and fitting nipples shall be color marked in
dance with MIL-F-5§ for flared fittings and MIL-F-1828B0 for flareless

|69 4 [ B EN=F4-2%
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2 IL ue:s.xguaLJ.uus shall not be
applied to a product, except for qualification test samples, nor referred to

in correspondence or sales matter unt11 notlflcatlon has been received from
the actlvxty respon51ble for qualification that the product has been granted

qudL .L .L lLﬂLlUXl appruvcu.

3.7 Horkmanghip. 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
ract, the contractor is responsible for the performance of all inspection

------ < S22

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 perronnance of the lnspecc:l.on quu.lxeméut.s
specified herein, unless disapproved by the Government. The Government

(=) SA S E A8 ) (=2 0} wriiLes Jdi=2ad

reserves the rlght to perform any of the inspections set forth in the
specification where such inspections are deemed necessary to assure supplies

e A emma g o ——— w4 3 e e om e

and services conform to p.r.::ut.:.;ucu regquirements.

4.1.1 Responsibility for compliance. All items shall meet all
requirements of section 3 and 5. The inspection set forth in this

~— : a1l W ' : :
specification shall become part of the contractor's coverall inspection system

or quality program. The absence of any inspection requirements in the
specification shall not relieve the contractor of the responsibility of
ensuring that all products or supplies submitted to the Government for

acceptance comply with all requlrements of the contract. Sampling inspection,

as part of manufacturing operations, is an acceptable practice to ascertain
conformance to requirements, however, this does not authorize submission of

known defective material, either indicated or actual, nor does it commit the
Government to accent defective material

(AP 91 =203 8 K-y fmCathvvaVs SRS st

4.2 Lot. A lot shall consist of all hose end fittings of one type and

[ VR U e R, U W
T

size made from the same batch of material and submitted for inspection at
an

came t i me

»
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4.3 Claggification 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 Oualifi . . L on .

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 MIL-H-8788.
Samples shall be identified as required, and forwarded to the activity
responsible for qualification, designated in the letter of authorization from

that 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-H-8788 and of the
same size as listed in Q

4.5 Quality conformance ingpection. 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 and fittings shall be visually

examined to determine conformance with this inspection with respect to
workmanship, marking and finish.

- P PG

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

4.5.2 Sampling tests. A sample shall be selected from each lot in

accordance with MIL-STD-105, inspection level I, with a minimum sample of 10
fitting ends for the following tests. Samples shall conform to the

LdLLdily TIUHUDS LUL LUl A WaauUTeay oo ila l

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 design upon which qualification

test approval was based.

a. Coupling ........00.... (4.7.4)

b. Proof pressure ......... (4.7.1)

c. Leakage ............... (4.7.2)

d. Over tightening torque .. (4.7.6)

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

4.5.3 Redection 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 causes 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 assembled with

samples 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.

.. - Y L I Y
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For qualification tests, sufficient hose end fittings shall be supplied to the
activity responsible for gqualification to permit the fabrication of 10
assemblies of each size from each manufacturer's hose qualified in accordance
with MIL-H-8788. Lengths shall be as shown in table I.
Table I. Performance characteristics.
Hose Size Proot Burst Operating Bend radius | Free length
No. pressure | pressure pressure inside inch | of hose
psi (min) psi (min) psi (min) between
fittings
-4 8,000 16,000 3,000 3.00 12.00
-5 7,000 14,000 3,000 3.375 12.58
-6 7,000 14,000 3,000 5.00 19.00
-8 7,000 14,000 3,000 5.75 21.5
-10 6,000 12,000 3,000 6.5 25.00
-12 €,000 12,000 3,000 7.75 29.00
-16 5,000 10,000 3,000 9.625 16.00
a £ » ALY st e In all £il aging tests in which hvdraulic fluid

“%.0.4 Sddde A ALLY - 4l @4z Cls AGADNG LCOLE 4l whlich Yy

conforming to MIL-H-5606 is specified, the fluid and hose samples shall be put
into a non-pressurized closed-type container or a reflux-type condenser to

Y

prevent distillation of the volatile matter in the fluid. A batch of fluid
8

ghall not be used for more than 10 aging tests. In each case, the volume of
fluid used shall be sufficient to completely cover the hose. The hose shall
be immersed in hydraullc fluid 7 daye at a temperature of 1589 32© All air
must be excluded from the bore of the tube during this aging yruuess Cil-
aged specimens shall be used in conducting the applicable tests, 4.7.1, 4.7.4
4.7.5 and 4.7.7.

4.6.3 Air aging. Air aged samples shall be kept in air at a temperature
of 158° +2°F 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

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 mlnutes, and there shall be no .Leaxage or Gafﬂage to the hose
or end fittings The air and oil aged sampleg prepared for the test spe ified

(-2 IOUNBER RELEPE ¢ 12 -0 4i1C 8L

in 4.7.5 shall be subjected to the hydraullc proof pressure test befor and
after aging.

he hydraulic burst pressure specified in table I for 5 minutes. Test fluid
shall be water or hydraulic fluid conformlng to MIL-H-5606. The pressure

=2a1Yl o adoaA TN oavrman nf

4.7.2 Leakage. Two unaged assemblies shall be subjected to 70 percent of

shall then be reduced to zero, after which it shall be raised to 70 percent
the specified burst pressure for a final 5 minute check. The fitting 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 test on these samples, they shall be
subjected to the test specified in 4.7.3 and these pressures recorded.

4.7.3 Burst pregsure. Two unaged 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 be water or hydraulic fluid
conforming to MIL-H-5606. The end fittings shall not leak, burst, loosen, or

blow off the hose at any pressure less than the burst pressure of table I.
£ the rate of 25,000 +0/-10,000 psi per minute

T pressure ahall ha armnmliad
L 25, 49,000 P81 per minuc

il€ pressur€ siaaid O€ app4silel ac the
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until the burst pressure is reached. During this test, one end of the test
assembly shall be free.

4.7.4 Coupling. All samples prepared for tests specified in 4.7.5 shall
be checked for bulging of inner tube and reduction of fitting ni ipple 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 0.001
+0, -0.001 inch under minimum bulge diameter specified in figure 1 and ;able
II. The weight of such gage in ounces shall be equal to the dash nu of

the size hose for which de51gned In taking the measurement, the gage shall

be placed inside the end of the hose assembly at bulge gage inspection point

shown on figure 1, table II 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.

TABLE II. Eitting size.
Fitting A B 1/
Size Dia Dia
({Min) (Min)
-4 .146 146
-5 177 .177
-6 .271 271
-8 .365 365
-10 .455 455
-12 .568 568
-16 778 778
1/ B Dia indicates both the min permissible bulge diameter of the inner
tube and the minimum nipple ID of the fitting, when the fi ng is
assemble with the hose.
HOSE OUTER COVER MAY BE
REMOVED FOR THIS LENGTH
————{ TO FACILITATE ASSEMBLY r—Hose COVER
FITTING I /
SOCKET N ~REINFORCING
N. l / /’eRMD
— > A</’/7/1 / l/' /’ INNER TUBE

It Yo N =TT L AN S AN
C / ¥ [53/7j7>\ <

= / | WML-F__
|

I
e . r L. V. XN AL« e {— HOSE
/] N L. °

!

I

|

L_nose
}o]

l :
/ A [V We He? Ve '-J
FONT

NOTES :
1. B DIA INDICATES BOTH THE MIN PERMISSIBLE BULGE DIAMETER OF THE INNER
TUBE AND THE MINIMUM NIPPLE ID OF THE FITTING, WHEN THE FITTING IS
ASSEMBLED WITH THE HOSE.
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4.7.5 Hydraulic fluid imoulse. For qualification tests, four hose

=./ O guallill

assemblles of lengths specified in table I shall be subjected to the impulse
cycles specified in table III. Two of these samples shall be air aged and two,_
PR W iy s e, RPN o | -

shall be oil aged. All assemblies shall be subjected to the applicable proof
pressure specified in table I prior to impulsing. These assemblies shall be

connected to manifolds installed in a testing machine which will produce
dynamic pressure impulses in the inlet manifold of the magnitudes, frequency,
and number of cycles per ARP-603 and table III. Electronic measuring devices
shall be used to measure and indicate the impulse pressures. When under
impulse, the hose shall be bent to a "U" shape with a bend radius as specified

in table I, and both ends connected to a rigid support with the exception of

o m=lema weld a1l >3 >, 3 3 it 4
the -16 size which shall be tested without surge peaks in a straight posgition

with one end free. The test fluid shall conform to MIL-H-5606, except that up
to 25 percent of o0il conforming to MIL-L-6082 may be added to the test fluid,

and shall be held at a temperature of 120° + 20°F measured in the manifold.

Leakage, burst, or coupling blowoff shall be evident of failure. The minimum

impulse cycles shall be as specified in table III.

. - - - Y

Table ITI. Impulse cycleg.

Minimum impulse | Minimum average . | Minimum impulse cycles
Size cycles impulse cyclesi/ ] that can be used to
compute ave'r’agezl

4---- 100, 000 pEpp—— Epu——
5e--- 100,000 | ------ 1 eeee---
6---- 100,000 |  ------ | ceee---
8---- 75,000 100, 000 150, 000
10---- 50,000 75,000 100,000
12---- 35,000 50,000 70,000
16---- 45,000 55,000 75,000

1/ Average of four test assemblies.
2/ When test assemblies impulse cycles are averaged the maximum cycles

tnat can be used to compute the average shall not exceed the figures
D

4.7.6 Qver tightening torgue. The flared type and fittings of an
assembly shall be subjected to following test by assembling on & fitting
end of steel construction in ac ce with MS 33656. The fitting shall be

lubricated with oil conforming to MIL- 6082, or hydraulic fluid conforming to
MIL-H-5606 prior to this test. The fltting shall be tightened to the

appropriate over tightening-torque value listed in table IV for each size and

loosened. This sequence shall be repeated 15 times. After this sequence,
there shall be no evidence of failure or deformation of the fitting assembly,

and the swivel nut shall be free enough to permit turning on the nipple by

hand. Over tightening torgue shall alsc be applied to an assembly having the

flareless type end fitting by assembling on a fitting end of steel
construction in accordance with MS 33514 or NAS 1760. Lubrication test

sequence and conditions for the flareless fittings are the same as mentioned
above for the flared-type firrinas Over tightening torque of the flareless

RISV VE LUL LIIT LLsasiCTUT Ly - niig S . Uvel againlilils

fitting will be accomplished by first tightening the nut, finger tight, to the
fitting and then turning the nut an additional one-half turn.

-
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TABLE IV. Qver tightening torque.

Size Over tightening
Torque (in-1b)
-4 160
-5 240
-6 300
-8 560
-10 700
-12 1,000
-16 1,550

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. Both samples shall
he Fillad with hvdraulic fluid conforming to MIL-H-8606 and shall be nlaced in a

DT La4i4aTU WALl LyUiQAUaea™r ravalw Lrieaalostalsy poje RV

cold chamber, the temperature of which can be controlled within -65° ¢2°F and
allowed to remain for 24 hours. The assembly shall be proof tested after removal
from the cold chamber, and any leakage at the end fitting shall be evidence of
failure of the end fitting. The -16 size may be tested at -40°F in lieu of
-65°F.

5. PACKAGING
5.1 Presexvation.

5.1.1 Preservation shall be level A or
accordance with MIL-H-775.

ing shall be level A, B, or C as specified (6.2) in accordance

5.3 Marxking.

5s.3.1 Marking of shipments. Interior packages and exterior shipping
containers shall be marked in accordance with MIL-STD-129.

6. NOTES
(This section contains information of a general or explanatory nature that
may be helpful, but is not mandatcry )

6.1 Intended use. The fitting ends covered by this specification are
intended for use on hose conforming to MIL-H-8788 to fabricate flexible hose
assemblies for use on hydraulic flexible lines. Fittings covered by this
specification may be procured by the Government for fabrication of high-
pressure hose assemblies. These fittings are not intended to be reused.

6.2 A&cquisition requirements. Procurement documents should specify the

following:
a. Title, number, and date of this specification.

b. Sizes (see 1.2).

c Issue of DODISS to be cited in the solicitation and if required, the
specific issue of individual documents referenced (see 2.1.1 and 2 2).
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d. D

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

£ 2 NODualificatrion Wwith respect to preoduct

C.3 jOIST-V S BB R a- 35 RS, S waldd IeREpeLt L=

=]
awards will be made only for products which are at
bids, qualified for inclusion in the applicable Q
whether or not such products have actually been so listed by that date. The
attention of the contractor is called to this requirement and manufacturers
are urged to arrange to have the products that they propose to offer to the

federal government tested for qualification in order that they may be eligible

requiring nuallflcatlon

to be awarded contracts or orders for the products covered by this
certification. The activity responsible for the Qualified Products List is

the San Antonio Air Logistice Center, ATTN: TIRDM, Kelly AFB, TX 78241-5000
and information pertaining to gqualification of products 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. Marginal notations are not used in this
revision to identify changes with respect to the previous issue due to the
extensiveness of the changes.

6.6 Subject texrm (key word) listind.

Elbow
Flexible
Pneumatic
Custodians Preparing activity:
Army - ME Air Force - 82
Navy - AS
Air Force - 99 (Project No. 4730-0145}

Review activities:
Army - MI, AV
DLA - CS
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