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MIL-H-27301D(USAF)
17 June 1970
Superseding
MIL-H-27301C (USAF)
18 December 1969

MILITARY SPECIFICATION

HOSE ASSEMBLY, METAL, CRYOCGENIC LIQUID, TRANSFER

1. SCOFPE

transferring cryocgenic

1.1 This specification covers a nonvacuum insulated metal hose assembly for

liquids.

2. APPLICABLE DOCUMENTS

2.1 The following documents, of the issue in effect on date of invitation for
bids or request for proposal, form & part of this specification to the extent

specified herein:
SPECIFICATIONS
Federal
L-P-378
EB-N-411
QQ-8-561
PPP-B-636
Military
. MIL-0-27210
STANDAFRDS
Military

MIL-STD-129
MIL-STD-120

MIL-STD-831
MIL-STD-1186
DRAWING
Al Force

59C66T1

Plastic Film (Polyethylene Thin Gage)
RNitrogen

Solder, Silver
Boxes, Fiberboard

4

Oxygen, Aviatora' Breathing, Liquid and Gas

Marking for Shipment and Storage

Identification Marking of US Military Property
Test Reports, Preparation of

Cushioning, Anchoring, Blocking, and Waterproofing,

vith Appropriate Test Methods

Hose, Transfer, Cryogenic Liquid, Assembly of

(Copies of specifications, standards, drawings, and publications
required by suppliers in connection with specific procurement
functions should be obtained from the procuring activity or as
directed by the contracting officer.)

FSC 3655
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3. REQUIREMENTS

3.1 Preproduction. This specification makes provisions for preproduction
testing.

3.2 Design and construction. The hose assembly shall be designed and
constructed in accordance with Drawing 59C6671 and as specified herein for

use with fluids such as type IT liquid oxygen conforming to MIL-0-27210 and
type IT 'I'Inn'it’l nitrogen conforming to BB-N- 411, (See 6.2 3}

SPLlla iy U LTI VST Weile

3.2.1 Quter braid. The outer diamond lay or basket braid shall be permanent-
ly fastened. The braid shall not work loose during tests spec¢ified herein.

3.2.2 BSpiral guard. The hose shall be provided with a spiral wire guard

designed as shown on figure 1. The maximum spacing between each spiral in

the guard shall not exceed 1 inch. The guard shall be s0 constructed that

it can be easily replaced when it bhas worn to the extent that it fails to

protect the outer hose braid against abrasion. The guard shall be sc retained
nd 4

+hn+ it 1r-11'| not wvork loose when subiected to th
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3-2.21 Guard retainer, A split guard retainer shall bhe provided as shown on
figure 2 and Drawing S9C6671.

3.2.3 Silver soldering. The inner corrugated hose and braid shall be silver-
soldered to connectors at each end of the hose. The outer corrugated hose

and braid shall be silver-soldered to the sleeve at each end of the hose.
Silver soldering operations shall be accomplished with class 5 silver sclder
in accordance with QQ-S-561.

3.2.4 Retaiper nut. A nut having & minimum width of 3/16 inch shall be
provided on each end of the hose to secure the spiral gusrd and insulation
retainer.

3.2.5 Retaining ring slot. Each insulation retaining ring shall be designed
to facilitate tightening during assembly. The -2, l-inch ID and -3, 2-inch
ID retainers shall have i+-inch holes as shown on Drawing 59C6671

3.3 Performance.

3.3.1 Bend radius. The hose assembly, including spiral guard, shall have
a bend radius equal to or less than the value specified in table I for the
slze hose specified.

TABLE I. Bend Radii

Hose ID Size Mandrel Maxdmum Bend Radius

1 Inch |22-Inch Diameter | 20 Inch/15 ft length
2 Inch | 30-Inch Diameter | 30 Inch/15 ft length

3.3.2 Proof pressures. The outer corrugated hose shall withstand a proof
pressure of at least 75 psig without leakage. The inner corrugated hose sub-
assembly shall wlthstand & proof pressure of at least 150 psig without leakage.
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Frcuns 1. Spiral Wire Guard.
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Fxumm 2. Split Guard Retainer, g
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Burst _pressure. The hose essembly shall withstand a hydrasulic or
~ pressure of at least 500 psig without bursting or otherwise breaking

deam or Junction.

.4 Identification of product. The hose assembly shall be marked for-
identification in accordance with MIL-STD-130 as specified for parts.
The marking shall be mede in raised or stamped lettering on the retainer
sleeve.

3.5 Workmenship. The hose assembly shall be assembled and finished in a
thoroughly workmanlike manner. Particular attention shall be given to freedom
from blemishes, defects, burrs, and sharp edges, and to thoroughness of solder-
ing. Loose, spattered, or excess silver solder shall be removed from sub-
assemblies prior to-degreasing and final assembly.

3.5.1 Cleaning. All metal parts, plastic retainers, and subassemblies shall
be degreased by use of an oxygen-safe solvent such as trichloroethylene. The
hose shall be cleaned sufficiently to remove hydrocarbons and limit the
particulate material contained in a flushing fluid to the following:

a. No particle with any dimension greater than 1,000 microns.

t. No fibrous pariicle (see 6.3.1) with a length greater than 6,000
microns.

c. The total of solids collected by a LO-micron absolute filter, both
fibrous and particulate, shall not exceed the weight specified in table II.

TABLE II. Allowable Weight, Total Solids Per Ft.

Hose Length
Hose 1D Weight Per Linear Foot]
1 Inch 0.2 Milligram
2 Inch 0.5 M1ligram

L. QUALTTY 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 ins-
pection requirements as specified herein. Except as otherwise specified, the
supplier may utilize his own facilities or any commercial labeoratory acceptable
to the Government. The Government reserves the right to perform any of the
inspections set forth in the specification where such inspections are deemed
necessary to asspure supplies and services conform to prescribed requirements.

4.2 Classification of tests. The inspection and testing of the hose assembly
shall be classified as follows:

a. Preproduction testing----------- -See h.4
b. Acceptance test8--e-cecmecacaoao. See 4.5

4.3 Test condition.
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k.3.1 Tolerances on pressures. Tolerances on pressure data shall be within
2 percent of actual values based on units of pounds per square inch gage.

4.4, Preproduction testing (see 6.2).

4.4.1 Test samples. One of each size hose being procured shall be subjected
to the preproduction tests specified in L.L.3.

L.h.2 Test report. Upon completion of the preproduction tests, a preproduction
test report in accordance with MIL-STD-831 shall be prepared.

h.4.3 Preproduction tests. The prepfoduction tests shall consist of all the
tests described under L.6.

4.5 Acceptance tests. The acceptance tests shall consist of the individual
tests described under 4.5.1.

}.5.1 Individual tests. FEach hose assembly shall be subjected to the
following tests as described under 4.6:

a. Examination of product--------—---- See L4.6.1
b. Bend radius test----c--o-ooooea_o See k.6.2
c. Proof pressure tests--—----co————_ See 4.6.3.1 and %.6.3.2

4.6 Test methods.

4.6.1 Examination of product. The hose assembly-shall be inspected to determine
compliance with the requirements specified herein with respect to the drawings,
materials, workmanship, and marking. The hose overall length shall be check
egainst nominal length as specified by the procuring sctivity (see 6.2).

4.6.1.1 The specific parameters delineated in table III shall be determined
and recorded for the preproduction article. The tabulation shall be included
in the preproduction test report.

4.6.2 Bend redius test. The hose assembly shall be subjected to & bend redius
test as shown on figure 3. The bend radius shall be measured and shall not
exceed that specified in table I for the hose ID beling tested on a mandrel of
at least the size specified. The hose shall be subjected to no force other
than its own weight. The host shall then be rotated 180° as shown on figure 3.
The bend radius shall be measured and shall not exceed that specified. Felilure
to comply with the specified bend radius shall be cause for rejection of the
hose.

4.6.3 Proof pressure iests.
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TABLE Il
TABULATION OF HOSE EXAMINATION

PARAMETER RESULT

1.

13.

. Type and class of solder used

. Spirol wire guard dimensions of figure 1

Dimensions of 59C56671

AVZECAR-TIOMMON® >

Inspect inner end outer braids where affixed to end
firtings to dotermine whether joint is smooth and
continuous.

Two loyars 1-1/2-pound density 1-inch-thick
fiberglas mat

Polyken No. 320, or equal, wrapped over the entire
length 1o hold insulation

Spacing batween cach spiral shall not excoel 1-inch

Spira} wire guard material

Connector stoeve and nut material

Retainer ring material

Corrugated hose materiol

Secl matericl used between connoctor and retaining

ring, ond rotaining ring ond sleeve

B.

c.

Split guard retginer dimensions of figure 2:
A.

B.

C.
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MANDREL

SIZE AS SPECIFIED FOR
SIZE OF HOSE BEING TESTED

ARl & L
SEE TA ¢

{ ! ‘ 1 b 1 [= ] Sy =4
<P IR M

.

/
//

BEND RADIUS MEASURED
HERE SHALL NOT EXCEED
SPECIFIED LIMIT

SEE TABLE |

180" HOSE ROTATED

\ y/llao'

FIGURE 3 BEND RADIUS
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4.6.3.1 Quter corrugated hose. Before final assembly and after being
permanently affixed to the sleeve, the outer corrugated hose shall be subjected
t0 an internal air pressure of at least 75 psi. One end of the hose shall be
provided with a leaktight stopper. The other end shall be attached, airtightly,
to the pressurizing device. The hose shall be pubmeérged in water during this
test. Any leakage during this test shall be recorded in detail on the test
data sheet and shall be cause for rejection.

4.6.3.2 Inner hose subassembly. The inner hose subassembly consisting of the
inner corrugated hose (diamond or basket braid) and connector shall be subjected
to an internsl sir pressure of at least 15¢ psig. One end of the hose shall be
provided with a lesktight stopper. The other end shall be attached to the
pressurizing device in an airtight manner. During this test, the hose shall be
submerged in water. Any evidence of leakage during this ‘test shall be cause
for rejection.

L.6.% Servicing test. The hose assembly shall be connected to & source of
liquid oxygen or liquid nitrogen. The hose shall then be subjected to the
followling tests: .

4.6.4.1 The hose assembly shall be subjected to & servicing cycle (see 6.3.2)
and the following operations performed in the order listed:

a. Connect the discharge end of the hose to a container suitable for use
with liquid oxygen or nitrogen.

b. Pressurize the liquid container to at least 50 psig.

c¢. Rapidly open the discharge valve of the liguid vessel and transfer not
less than the following quantity of the cryogenic liquid into the

P xem am e e Ihamsnmir dha aawmed adno hanas

receiving contaimer through the servicing nose:

(1) 1 Inch ID--2 liters
(2) 2 Inch ID--5 liters
4. Close the discharge valve of the liquid vessel.
e. Permit the tank to set with the vent valve fully open until all ice
and frost are gone from the servicing hose assembly. The applica-

tion of external heat to expedite warmup is permissible.

4.6.4.2 The servicing cycle specified in L4.6.4.1 shall be repeated until the
hose has been subjected to not less than fifty such cycles. The liquid con-
tainer shall be filled with additional liquid as necessary for completing the
testing. The hose assembly shall complete the fifty servicing cycles without
leakage or damage, or it shall be considered to have faiied the test.

4.6.5 Burst pressure test. Following the servicing test specified in 4.6.4,
the hose assembly shall be hydraulically or pneumatically pressurized from O

+5 at leas nato
t least 500 psig in approximately 2 minutes. If any component of the hose

assembly bursts or cracks at any Junction at less than 500 psig, it shall be
cause for rejection. After reaching 500 psig, the pressure shall be gradually
increased until failure occurs, and the results shall be recoxded.

4.6.6 Cle ness tests., Prior to delivery, one hose ocut of each lot of ten
or less, cleaned and ready for delivery, shall be tested as follows to verify
compliance with the cleanliness requirements of 3.5.1.
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4.6.6.1 The hose shall be suspended vertically. The discharge from the bottom
of the hose shall be through a multilayer, stainless-steel wire wound, or stain-
less-steel wire mesh, cloth-type filter in which the wires have been fused under
controlled conditions and are capable of retaining all particles whose smallest
dimension is 40 microns. The top of the hose shall be connected to a container
of trichloroethylene or other oxygen-safe hydrocarbon solvent with a volume &%
least 10 times that of the interior of the hose. The liguid shall be pressurized
to 50 psig end then flowed at the maximum flow rate through the hose and filter.
The liquid shall then be transferred to the container at the top of the hose.
This procedure shall be repeated 10 times. The filter shall be thoroughly
cleaned and dried followlng the completion of the 10 cycles. The particulate
matter remaining shall be inspected and shall not exceed the following:

a. No particle with eny dimension greater than 1,000 microns.

b. No fibrous particle with a length greater than 6,000 microns.

c. The total of solids collected, both fobrous and particulate, shall
not exceed the weight listed in table IT for the hose size tested.

4.6.6.1.1 Failure of the hose to meet the cleanliness test specified in 4.6.6.1
shall require recleaning of the lot until a random-selected hose fulfills the
test.

b.7 TInspection of the preservation, packaging, packing, and marking for

shipment and storage. The inspection of the preservation, packaging, packing,

and marking for shipment and storage shall be in accordance with the require-
ments of section 5, or the documents specified therein.

5. PREPARATION FOR DELIVERY

5.1 Cleaning. Prior to packeging, hose assemblies shall complete the clean-
liness tests specified in U4,6.6.

. Y 4 r\'\
r C bt:t: U.2).

5.1.1 Prgservatiog and_packsping. Preservation and packaging shall be level
o

2;

5.1.2 Levels A and C. Each hose assembly shall be encased in a sealed plastic
vag febricated from type II, grade C materisl conforming to L-P-378 having &
minimum thickness of 6 mils (0.006 inch). Each bagged hose assembly shall be
packaged one each in a type I, class 2 fiberboard unit container conforming
to PPP-B-636. Closure and sealing of the container shall be in accordance
with PPP-B-636. Hose assemblies under 10 feet in length shall be packaged
straight (uncoiled). Hose essemblies exceeding 10 feet in length shall be
packaged coiled. Radiil of the colls shall be not less then as specified in
table .I.

5.2 Packing. Packing shall be level A, B, or C (see 6.2).

5.2.1 Level A. Hose assemblies exceeding 10 feet in length, packaged as
specified in 5.1.2 shall not be overboxed for shipment. Such hose assemblies
shall be shipped in the unlt contalner. Hose assemblies under 10 feet in

length, packaged as specified in 5.1.2, shall be overboxed in a type I, class
2 container conforming to PPP-B-636. Closure and sealing shsll meet PPP-B-636.

10 ~
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5.2.2 Level B. Hose assemblies exceeding 10 feet in length, packsged as
specified in 5.1.2 shall not be overboxed for shipment. Such bose assemblies
shall be shipped in the unit container. Hose assemblies under 10 feet in
length shall be overboxed in a typel, class 1 container conforming to PP-B-636.
Closure and sealing shall conform to PPP-B-636.

5.2.3 Level C. Packages that require overpacking for acceptance by the carrier
shall be packed in a manner that will insure safe transportation, at the lowest
rate, to the point of delivery. Containers shall meet applicable carrier rules
and regulations.

b Marking. In eddition to markings required by the contract or order (see
2 unit and shipping containers shall be marked in accordance with MIL-STD-

o LOOLMLILLL 411 £ L

The nomenclature shall be as follows:

HOSE ASSEMBLY, METAL, CRYOGENIC LIQUID, TRANSFER.

5.4.1 Precautionary markings. The following marking shall be included:

DO NOT ALLOW OIL OF ANY KIND TO BE USED ON OR ABOUT HOSE.
6. NOTES
6.1 1Intended use. The bose assembly covered by this specification is intended
for use as an insulated flexible transfer line on cryogenic fluild servicing

amii rmont
COULFICnG.

6.2 Ordering data. Procurement documents should specify the following:

8. Title, number, and date of this specification.

b. In the event it becames necessary to change the drawing(s) to achieve
the performance requirements of the specification, the contractor
shall} immediately notify the contracting officer, with recommenda-
tions for drawing changes to obtsin the required performance. To
the extent approved, such changes shall be processed in accordance
.witl)a the provisions of:sthe changes clause of this contract (8ee
3.2

c. Numinal lengths and part mumber of hose assemblies required (See

d. Location and conditions for preproduction testing (see 4.4).

e. Requ:lred)level of preservation and packaging, and packing (see sec-
tien 5).

f. Special shipment markings {see 5.4).

6.3 Definitions. For the prupose of this specification, the following
definitions will apply.

6.3.1 FPibrous particle. A fibrous particle is defined as a long, slender
particle whose maximum eross-sectional dimension is LO microns.
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6.3.2 Servicing Eyele. A servicing cycle shall be defined as transferring
cryogenic liquid under pressure from one vessel to another.

Custodian: Preparing Activity
Air Force--68 Mr Force--68
Reviewers:

Revievers: Project No. 3655-F053
Alr Force--68

#U.8. GOVERNMENT PRINTING OFFICE:1070-433-688/142
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