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Superseding AS5420A

(R) Hose Assembly, Heated, 125 psig,
Lined Silicone, Potable Water,
Procurement Specification

RATIONALE

Revise AS542p to update materials, allow ID deviation to AS1708 and NAS#760, and correct
typo errors.

1. SCOPE:

This SAE Aerospace Standard (AS) covers the requirements for a flexible, lightweight, low

pressure, gelf-extinguishing, integrally heated silicone.hose assembly. The hdse has a fully
fluorinated|fluoropolymer inner liner and is primarily inténded for use in aircraff potable water
systems w|th an environmental operating temperature range of -65 °F (-54°C) to
+160 °F (+#71 °C).

2. REFERENCES:
2.1 Applicable Documents:

The following publications form a part of this document to the extent specified herein. The
latest issjue of SAE publications shall apply. The applicable issue of other publications
shall be the issue in effect)on the date of the purchase order. In the event of a conflict
between|the text of this'™document and references cited herein, the text of this document
takes precedence.Nothing in this document, however, supercedes applicable laws and
regulatiohs unless-a specific exemption has been obtained.

2.1.1 SAE Publications: Available from SAE International, 400 Commonwealth Drive,
Warrendaler PA45096-0004Tek-877-606-7323{inside USA-and-Canadal or 724-776-

4970 (outside USA), www.sae.org

AMS-QQ-A-225 Aluminum and Aluminum Alloy Bar, Rod, Wire, or special shapes,
Rolled, Drawn or Cold Finished General Specification For

AMS-QQ-S-763 Steel, Corrosion Resistant, Bars, Wire, Shapes, and Forgings

SAE Technical Standards Board Rules provide that: “This report is published by SAE to advance the state of technical and engineering sciences. The use of this report is
entirely voluntary, and its applicability and suitability for any particular use, including any patent infringement arising therefrom, is the sole responsibility of the user.”

SAE reviews each technical report at least every five years at which time it may be reaffirmed, revised, or cancelled. SAE invites your written comments and suggestions.
Copyright © 2006 SAE International

All rights reserved. No part of this publication may be reproduced, stored in a retrieval system or transmitted, in any form or by any means, electronic, mechanical, photocopying,
recording, or otherwise, without the prior written permission of SAE.

TO PLACE A DOCUMENT ORDER: Tel: 877-606-7323 (inside USA and Canada)
Tel:  724-776-4970 (outside USA)
Fax: 724-776-0790
Email: custsvc@sae.org

SAE WEB ADDRESS: http://www.sae.org
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AMS-STD-2219

Fusion Welding for Aerospace Applications

AMS 2700 Passivation of Corrosion Resistant Steels

AMS 2472 Anodic Treatment of Aluminum Alloys, Sulfuric Acid Process, Dyed

AMS 4124 Aluminum Alloy, Rolled or Cold Finish Bars, Rods and Wire, 5.6Zn
2.5Mg 1.6Cu 0.23Cr (7075-T651) Solution and Precipitation Heat
Treated

AMS 4771 Silver Alloy Brazing Filler Metal, 50Ag 16Cd 15.5Zn\4%.5Cu 3.0Ni
(BAg-3), 1170 to 1270 °F Solidus-Liquidus Range

AMS 4772 Silver Alloy Brazing Filler Metal, 54Ag 40Cu/5.0Zn 1.0Ni (BAg-13),
1325 to 1575 °F Solidus-Liquidus Range

AMS 4y 77 Nickel Alloy Brazing Filler Metal, 82Ni'4.5Si 7.0Cr 3.1B 3.0Fe
(BNi-2), 1780 to 1830 °F Solidus:Liquidus Range

AMS 4778 Nickel Alloy Brazing Filler.Megtal, 92Ni 4.5Si 3.1B (BNit3), 1800 to
1900 °F Solidus-Liquidus Range

AMS 5556 Steel, Corrosion and*Heat Resistant, Seamless or Welded Tubing,
18Cr 11Ni 0.70Ch;"Solution Heat Treated (S34700)

AMS 5p57 Steel, Corrosion and Heat Resistant, Seamless or Wellded Hydraulic
Tubing, 18.5Cr 10.5Ni 0.40Ti, Solution Heat Treated (532100)

AMS 5567 Steel/Corrosion and Heat Resistant, Seamless or Wellded Hydraulic
Tubing, 19Cr 10 Ni, Annealed (S30400)

AMS 5570 Steel, Corrosion and Heat Resistant, Seamless Tubing, 18Cr 11Ni
0.40Ti, Solution Heat Treated (S32100)

AMS 5574 Steel, Corrosion and Heat Resistant, Seamless Tubing, 18Cr 10.5Ni
0.70(Cb+Ta), Solution Heat Treated (S34700)

AMS 5575 Steel, Corrosion and Heat Resistant, Welded Tubing, 18Cr 10.5 Ni
0.70(Cb+Ta), Solution Heat Treated (S34700)

AMS 5636 Steel, Corrosion Resistant, Bars and Wire, 18Cr 9.0Ni, Solution
Heat Treated and Cold Drawn, 100 ksi UTS (S30200)

AMS 5637 Steel, Corrosion Resistant, Bars and Wire, 18Cr 9.0Ni, Solution

Heat Treated and Cold Drawn, 125 ksi UTS (S30200)
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AMS 5638

AMS 5639

AMS 5640

AMS 5

AMS 5

AMS 5

AMS 5

AMS 5

AMS 5

AMS 5

AMS 5

AMS 5

AS478

AS611

Steel, Corrosion Resistant, Bars and Forgings, 0.14S

18Cr 9.5Ni

0.50Mo 0.80Al, Free Machining, Solution Heat Treated, (S30345)

Steel, Corrosion Resistant, Bars, Wire, Forgings, Tubi
19Cr 10Ni, Solution Heat Treated, (S30400)

Steel, Corrosion Resistant, Bars, Wire, and Forgings,
Free Machining (S30300, S30310 and S30323)

ng and Rings,

18Cr 9N,

D40

546

547

548

6585

588

589

590

597

Steet, Corrosion and Heat Resistant, Bars, WIire, Forg
and Rings, 18Cr 10Ni 0.40Ti, Solution Heat Treated(§

Steel, Corrosion and Heat Resistant, Bars, Wife, Forg
and Rings, 18Cr 11Ni 0.60Cb, Solution Heat Treated

Steel, Corrosion and Heat Resistant,Bars, Wire, Forg
and Rings, 19Cr 9.5Ni, Solution Heat'Treated (S3040

Steel, Corrosion and Heat Resistant, Bars, Wire, Forg
and Rings, 17Cr 12Ni 2.5Mo{’Solution Heat Treated (§

Steel, Corrosion Resistant, Safety Wire, 18Cr 11.5Ni
Solution Heat Treated, Cold Finish

Steel, CorrosionResistant, Wire, 18Cr 9.0Ni, Spring T|
(S30200)

Steels€orrosion Resistant, Wire, 18Cr 10.5Ni 0.40Ti,
Treated (S32100)

Steel, Corrosion Resistant, Wire, 17Cr 12Ni 2.5Mo, S¢
Treated (S31600)

Steel, Corrosion Resistant, Wire, 19Cr 9.5Ni, Solution

ngs, Tubing
532100)

ngs, Tubing
S34700)

ngs, Tubing
B)

ngs, Tubing
531600)

S 30500)
emper
Solution Heat

blution Heat

Heat Treated

(S30400)

AS1073

AS1650

Identification Marking Methods

Hose Assembly and Tubing, Polytetrafluoroethylene, Cleaning

Methods For

Sleeve Hose Assembly, Heat Shrinkable

Coupling Assembly, Threadless, Flexible, Fixed Cavity
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21.2

AS1656

AS1708

AS1791

AS4370

Fitting End Threadless Coupling - Ferrule or Sleeve, Design

Standard
Fitting End, Internal Flare Design Standard
Wire, Retainer - Tube Coupling Nut

Nut, Tube Coupling - Swivel

AS437p

AS439b

AS4468

AS527p

AS542(l

AS700B

AS711p

AS887p

AS219p1

AS390p9/31

AS390p9/32

U.S. Gpvernment Publications: Available from the Document Automation

Fitting End - External Thread, Flareless Design Stand
Fitting End - Flared Tube Connection, Design Standar
Hose Assembly, 125 psi, Lined Silicone, Potable Watg
Lubricant, Solid Film, Heat Cured, Cerfosion Inhibiting

Hose Assembly, Lined Silicone,-Heated, Flareless, 12
Water

National Aerospace and:Defense Contractors Accredi
Program (NADCAP)-Rrogram Operation

National Aerospace and Defense Contractors Accredi
Program Requirements for Fluid System Components

Screw Threads - UNJ Profile, Inch
Nut, Sleeve Coupling, Flareless
Contacts, Electrical Connector, Pin, Crimp Removablg

Contacts, Electrical Connector, Socket, Crimp Remov

hrd

o

5PSI, Potable

tation

tation

able

nd

Production Service (DAPS), Building 4/D, 700 Robbins Avenue, Philadelphia, PA 19111-
5094, Tel: 215-697-6257, http://assist.daps.dla.mil/quicksearch/

MIL-A-8625

MIL-STD-129

MIL-STD-810

Anodic Coating for Aluminum and Aluminum Alloys

Military Marking for Shipment and Storage

Environmental Engineering Considerations and Laboratory Tests
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2.1.3 ASTM Publications: Available from ASTM International, 100 Barr Harbor Drive, West
Conshohocken, PA 19428-2959, Tel: 610-832-9585, www.astm.org

21.5

ASTM A 269 Seamless and Welded Austenitic Stainless Steel Tubing for
General Service

ASTM A 313/A 313M Chromium Nickel Stainless and Heat Resisting Steel Spring
Wire

ASTM KZ797AZATIOM Stainiess Steelr Bars and shapes tor Use in Boigrs and Other
Pressure Vessels

ASTM D 570 Standard Method of Test for Water Absofption of Plastics

ASTM A 580/A 580M Stainless and Heat Resisting Steel(Wire, Conditipn A

ASTM A 582/A 582M Specification for Free Machining Stainless and Heat Resistant
Steel Bars, Hot Rolled and\€old Finished (S30300, S30310,
S30323 and S30345)

ASTM A 632 Seamless and Welded Austentic Stainless Steel| Tubing (Small
Diameter) for General Service

ASTM E 1417 Standard Practice for Liquid Penetrant Examination

NAS Ppblications: Available from-Aerospace Industries Association, 1000|Wilson

Boulevprd, Suite 1700, Arlington, VA 22209-3928, Tel: 703-358-1000, ww\v.aia-

aerosppce.org

NAS847 €aps and Plugs, Protective, Dust and Moisture Seal

NAS1760 Fitting End, Flareless Acorn, Standard Dimension for

AWS Hublications: Available from American Welding Society, 550 NW LeJeune Road,

Miami,|FL233126, Tel: 1-800-443-9353, www.aws.org

AWS A5.8/A5.8M

AWS A5.9

AWS A5.14/A5.14M

AWS C3.6

AWS D17.1

Filler Metals for Brazing and Braze Welding

Rods and Wire, Welding, Corrosion and Heat Resistant Alloys

Rods and Wire, Welding, Corrosion Resistant Alloys

Specification for Furnace Brazing

Specification for Fusion Welding for Aerospace Applications
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2.1.6 RTCA Publications: Available from Radio Technical Commission for Aeronautics Inc.,
1828 L Street NW, Suite 805, Washington, DC 20036, Tel: 202-833-9339, www.rtca.org

217

21.8

RTCA/

DO-160 Environmental Conditions and Test Procedures for Ai
Equipment, Section 4 and 8

rborne

PRI Publications: Available from Performance Review Institute, 161 Thornhill Road,
Warrendale, PA 15086-7527, Tel: 724-772-1616, www.pri-network.org

PD200

PD210

Public

Qualifled Product management Council Procedures |
Products Group

Procedures, Fluid Systems

Human Services, 200 Independence Avenue, Washington, DC 20201, Tel
6775, www.os.dhhs.gov

r Qualified

( Aerospace Quality Assurance, Product Standard, Qualification

Health Service Publication: Available from U.S. Department of Health and

877-696-

USPH$ No. 308 Handbook of Sanitation of Airlines (United States Public Health

3. REQUIRE

3.1

3.1.1

3.1.2

Qualifica

Hose as

MENTS:

tion:

Service, Department of Health Education and Welfare

semblies supplied in accordance with this procurement specification] shall be

representative of products which have been subjected to and which have sugcessfully

passed t

Manufa
procur:

he qualification tests specified in this specification.

ment specification shall be accredited in accordance with the requi

cturer Qualification: A manufacturer producing a product in conforfnance to this

rements of

PD2101, AS7003 and AS7112, and shall be listed in a Performance Review Institute

(PRI)

ualified Manufacturers List (QML). See www.eAuditnet.com.

Product Qualification: All products shall conform to the requirements of this procurement
specification and shall be approved in accordance with the requirements of PD2001 and
PD2101 for listing in a Performance Review Institute (PRI) Qualified Parts List (QPL).

See www.eAuditnet.com.



https://saenorm.com/api/?name=d0bceebd023a25dab996e875948dd45f

SAE AS5420 Revision B

3.2 Materials:
The hose assembly materials shall be uniform in quality, free from defects, suitable for the
intended use, consistent with good manufacturing practices and shall conform to the
applicable specifications and the requirements specified herein.

Materials used in these hose assemblies shall be selected from those listed in Table 1.

3.3 Design and Construction:

The hosé assembly shall consist of an integrally heated smooth inner tubewith
reinforcement braid or covering to meet the requirements of this document gnd as
required ffor its intended use. Unless other fittings are specified, hos&assemblies may
have flargd fittings per AS1708 or AS4395, flareless fittings per NAS1760 orfAS4375
fitting ends or fixed cavity ends per AS1656-1 or AS1656-3. Hose end fittings shall be
permangntly attached to the hose.

3.3.1 End Fitting:
3.3.1.1 Insert Fitting (Nipple and Elbow): Inserts (nipples and elbows) shall be made of

corrosion- resistant steel. They may be one-piece, welded or brazed copstruction
assemblies. Only fusion welded butt joints*or brazed lap joints shall be Used.

3.3.1.2 Cougling Nuts: Coupling nuts shallbe corrosion resistant steel or aluminum alloy as
specified on part standard or drawing. Fitting nuts shall be dimensionally equivalent to
AS21921 or AS4370. The nut threads and internal surfaces shall be solid film
lubrigated in accordance with AS5272, Type |. Solid film lubricant on external nut
surfages shall not be cause for rejection.

3.3.1.3 Sockets (Collars): «The sockets shall be corrosion resistant steel or aluminum alloy as
specified on the-part standard or drawing. Sockets shall be attached by crimping or
swading.

3.3.1.4 Screy Threads: All end fittings with threads shall be in accordance with |AS8879,
Clasg 3A'or 3B as applicable. A 10% increase to the maximum thread tolerances is
permissible after proof test.
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TABLE 1 - Assembly Materials

Component

Material
Designation

Material
Specification

Material
Finish

Nut (Coupling)
AS21921, AS4370,
or Equivalent

Hose (Inner Tube)

Heater Wire

Hose (Wire
Reinforcement)

Hose (Nonmetallic
Braid, Reinforcement
and/or Covering)

Thermostat

Insert Fitting
(Nipple or Elbow)

Socket (Collar)

Band (ldentification)

Nut Retaining Wire
AS1791 or Equivalent

Type 300 Series
Corrosion Resistant Steel

Type 2024 Aluminum Alloy

AMS 5636, AMS 5637,
AMS 5639, AMS 5645,
AMS 5646, ASTM A 479 or
AMS-QQ-S-763

AMS-QQ-A-226/6

Passivate per AMS 2700,
Type 6 or 7 and Solid Film
Lubricate per AS5272, Type |

Anodize per AMS 2472 or

MIL-A-8625, Type Il, Class 2,

Color Optional and Solid Film Lubricate
per AS5272, Type |

Type 7075 Aluminum Alloy

Fully Fluorinated
Fluoropolymer Lined
Silicone Inner Tube

Alloyed Metal

Type 300 Series
Corrosion Resistant Steel

Aramid Fiber, Nylon, Polyester,

Fire
Resistant Composite Fiber
Fiberglass or Similar Yarns

Bi-Metal Type

Type 303 Series, 304,
304L, 316, 321 or 347
Corrosion Resistant-Steel

Type-303"Series, 304,
304L,316, 321 or 347
Corrosion Resistant Steel

AMS 4124 or
AMS-QQ-A-225/9

Commercial

ASTM A 313/A 313M,
ASTM A 580/A 580M;
AMS 5688, AMS 5689,
AMS 5690 or AMS 5697

Commercial

AMS 5648, AMS 5556,

AMS 5557, AMS 5567,

AMS 5570, AMS 5571,

AMS 5575, AMS 5638,

AMS 5640, AMS-QQ-S-763,
ASTM A 582/A 582M,

ASTM A 269 or ASTM A 632

AMS 5648, AMS 5556,
AMS 5557, AMS 5567,
AMS 5570, AMS 5571,
AMS 5575, AMS 5638,

Anodize per AMS 3472 or

MIL-A-8625, Type’ll, Class 2,

Brown Color and Splid Film Lubricate per
AS5272; Tiype |

As Manufactured

As Manufactured

As manufactured

Dark

As Manufactured

Passivate per AMS 2700,
Type 2, 6 or 7 as applicable

Passivate per AMS 2700,
Type 6 7 as applicgble

Type 6061 Aluminum Alloy

Polyester Film or Polyolefin
with Permanent Marking or
Corrosion Resistant Steel

Type 302, 304 or 305
Corrosion Resistant Steel,
Condition A

AMO LOAN ARG AN O 200
ANVTIS JOFU, AIVIO-GIG o= 1 OO

or ASTM A 582/A 582M

AMS-QQ-A-225/8

ASTM A 313/A 313M,
ASTM A 580/A 580M,
AMS 5688, AMS 5689,
AMS 5690, AMS 5697
AMS 5697 or AMS 5685

Anodize per AMS 2472 or
MIL-A-8625, Type Il, Class 2,
Color Optional

As Manufactured

Passivate per AMS 2700,
Type 2, 6 or 7as applicable and Solid Film
Lubricate per AS5272, Type |
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3.3.1.5

3.3.1.6

3.3.1.7

3.3.2 Hose:

3.3.21

3.3.2.1.1

3.3.2.2

Joining of End Fittings: Fusion welds shall be per AWS D17.1 Class C with 100%
penetration. Filler wire, if required, shall be Type 347 per AWS A5.9 or AWS
A5.14/A5.14M. Welds shall be penetrant inpsected per ASTM E 1417. Brazed joints
shall be per AWS C3.6, Class C, using a brazing alloy BNi12 per AWS A5.8/A 5.8M.

Brazing alloys AMS 4777, AMS 4778, AMS 4772 and AMS 4771 are optional. Brazing
shall be accomplished without flux in a vacuum, inert or dry hydrogen atmosphere. All
welds shall be penetrant inspected per ASTM E 1417 (water washable).

Fixed Cavity End Fittngs—Hose assemblies with fixed cavity (threadfesy coupling) end
fittings per AS1650 series standards shall have insert ends per AS1656-(1 or
AS1656-3.

The maximum allowable ID of AS1708 and NAS1760 style fittings may be in
accofdance with Table 2.

TABLE 2 -Maximum Fitting |.D»

Size I.D.
06 319
08 440
10 .567
12 .676
16 927

Innen Tube: The inner tube shall be fully fluorinated fluoropolymer lined gilicone of
seamnyless construction.—-t shall have a smooth inner surface, be free of dracks, and
shall|be nonshedding or particle producing. Only virgin materials shall bg used for the
inner|tube.

Inner Tube.Liner: The inner liner shall be a fully fluorinated fluoropolymer. It shall be
freg of'splits or holes. There shall be no leakage during a 2 psig pneurnatic proof
pregsure test of the fully fluorinated fluoropolymer inner liner, or visible|defects when
visually inspected against a light source. No rerun or reclaimed materials shall be
used. The inner liner shall be clear, without carbon particles added. No material or
combination of materials that are known to produce toxic effects when in contact with
potable water, or after contact with mild cleaning agents shall be used. The hose
shall not cause an objectionable odor or taste in potable water.

Reinforcement and Covering: The inner tube shall be reinforced with plies of
nonmetallic material and/or metallic wires of sufficient number to meet the
requirements of this document. The heating element shall be an integral part of the
reinforcement and shall be sealed from the external environment. A nonmetallic
reinforcement braid may be utilized as the hose outer cover.
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3.3.3 Electrical Power Requirements: The required electrical power for each heated hose
assembly configuration shall be determined by the following empirical equation:

3.3.3.1

3.3.3.2

3.3.4

3.3.5

3.3.6

where:
a
b

c

Resid
follov

Currg
follow

Service
require]
degrad

P = Power (Watts) = (4a + 8.5) * b/12 + ca’ + 10%

= Hose size in inches

(Eq. 1)

= ASSsembly fength in inches

= 15 (when both end fittings are flared or flareless)

= 10 (when one end fitting is flared or flareless and the other is fixe
= 7.5 (when both end fittings are fixed cavity)

tance Values: The resistance (R) values shall\be calculated based
ing equation:

R MIN = 115%/1.1.P
R MAX = 115%0.9 P

ent Draw Values: The current (A) draw values shall be calculated b
ing equation:

A MIN = 115/R MAX
A MAX = 115/R MIN

ments, of this document. Expected service life (no age limit or envirg
ation)'is 20 years.

i cavity)

on the

(Eq. 2)
(Eq. 3)

hsed on the

(Eq. 4)

(Eq. 9)

Life: The)hose assembly shall be designed such that it will meet gll the

nmental

Corrosion Resistance: Materials (see Table 1) used shall not corrode or have
detrimental effect on each other when the hose assembly is exposed to conditions
normally encountered in service.

Public Health Service Compliance: All hose assembly materials (see Table 1) that are
normally in contact with potable water shall comply with Public Health Service
Publication 308. The supplier shall obtain Public Health Service approval for any
material not already approved.

-10 -
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3.3.7 Temperature Compliance: Each hose assembly type shall be capable of operating at
the environmental operating temperature range of -65 to +160 °F.

3.3.8 Lead Wire Terminations: The black lead wire shall terminate with a pin contact in
accordance with AS39029/31-229 and a plug connector in accordance with TBD. The
white lead wire shall terminate with a socket contact in accordance with AS39029/32-
248 and a socket connector in accordance with TBD.

3.4 Dimensions and Weights:

3.4.1 Hose Dimensions: Minimum hose inside diameters, maximum outsidediameters and
bend radii shall be in accordance with Table 3.

TABLE 3 - Hose Data, Dimensions, and Performance/Ratings

Minimum Operating Proof Burst Nominal
Hose Hopge Hose Inside Pressure Pressure  Pressure Weight
Size D oD Bend Radius psig psig Psig Ib/in
Code MIN MAX Inch MAX MIN MIN REF
06 0.3p5 0.66 1.13 125 250 500 0.0097
08 0.4y5 0.79 1.50 125 250 500 0.0122
10 0.6p0  0.94 1.88 125 250 500 0.0161
12 0.7pR5 1.07 2.25 125 250 500 0.0194
16 0.9/5 1.32 3.00 125 250 500 0.0253

3.4.2 Fitting Dimensions: The basic(fitting dimensions shall be as specified on the applicable
standafd or drawing.

3.4.3 Assemply Length: Hoserassembly length designations shall be as specifigd on the
applicgble standard or drawing. Flareless hose assemblies with NAS1760 ends shall be
measufed from sealing gage point to sealing gage point. Flareless hose assemblies
with combinations of NAS1760 to AS4375 end terminations shall be meastred from the
NAS1760 sealing gage point to the end of AS4375. Hose assemblies with AS1656 fixed
cavity fjtting-ends shall be measured to the end of the fitting.

3.4.4 Weights: Nominal hose weights shall be in accordance with Table 3. Nominal weights
of hose assemblies with standard end fittings shall be determined as shown in the
applicable standard or drawing. Nominal weights of hose assemblies with nonstandard
end fittings shall be listed on the supplier's drawing when submitted to purchaser for
approval. Deviations from Nominal Weights shall not be cause for rejection.

3.5 Performance:

The hose assembly dimensions and ratings, shown in Table 3, shall be verified by meeting
or exceeding the requirements and quality assurance provisions specified herein.

-11 -



https://saenorm.com/api/?name=d0bceebd023a25dab996e875948dd45f

SAE AS5420 Revision B

3.5.1

Proof Pressure: The hose assembly shall withstand a room temperature proof pressure

of 250 psig minimum for 1 min minimum, 5 min maximum without wetting, leakage or
evidence of permanent deformation or malfunction when tested in accordance with

4.6.2.

3.5.2

Electrical Connections: The hose assembly shall be capable of meeting the operational

requirements of 3.5.4 after the lead wires are subjected to a 12 Ib pull test when tested
in accordance with 4.6.3.

3.5.3 Elecitrid

3.5.3.1 Lines

than

3.5.3.2 Insul

Al Requirements:

r Resistance: The linear resistance of the hose assembly shall.not
0.9 Q per linear foot when tested in accordance with 4.6.4 Y.

btion Resistance: The insulation resistance of the hosg assembly s

less {han 200 MQ when tested in accordance with 4.6.4.2.

3.5.3.3 Dielg
of 2.(

20 ft

ctric Strength: There shall be no arcing, sparking or leakage of cur

insulation resistance requirements of 3.5.3.2.

3.5.4 Operat

3.5.4.1 Ther

onal Requirements:

ostat Closing Temperature,"Heater Wire Resistance and Current [

thermostat contacts shall close,;on the temperature fall at +40 °F minimu
measgured resistance and.current draw value shall be capable of generating the
required power (see 3.3:3) with an applied 115 VAC input, when tested i
with 4.6.5.1.

3.54.2

Thermostat Opening Temperature: The thermostat contacts shall open

temperature rise ‘at +65 °F maximum when tested in accordance with 4.4

The temperature differential between opening and closing temperatures

mini

um.

mA for hose assemblies under 20 ft long or.3.0 mA for hose asser
ong when tested in accordance with 4.6:4-3, and the specimen shall pass the

be greater

hall be not

ent in excess
hblies over

Draw: The
m and the

h accordance
bn the
5.2.

shall be +7 °F

3.5.5 Hose Length and Diameter Change: The hose assembly shall not change length or
diameter by more than plus or minus the percentage values shown in Table 4 when
subjected to 125 psig £ 5 psig operating pressure for 30 min minimum. The hose
assembly shall be tested in accordance with 4.6.6.

-12 -
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3.5.6

3.5.7

3.5.8

3.5.9

3.5.10

3.5.11

TABLE 4 - Percent Change in Hose Length, Diameter, and Flattening

Hose Length Diameter Flattening
Size Code * percent 1 percent percent Max
06 20 4.0 11
08 20 4.0 12
10 25 4.0 13
12 3.0 4.0 13
16 5.0 5.0 14

Repealed Freezing: The hose assembly shall pass the proof pressure(tes

being g
with 4.4
-65 °F

Bend R
around
in Tabl
flatteni
diamet
operati

Hose [
in acco

Vacuum Strength: The hose assembly shall be capable of withstanding 22

(Hg) va
10 min
of 10%)
hose o

Tensile
tensile
when t

ubjected to a minimum of 20 repeated freezing cycles when tested
5.7 and shall pass the electrical tests of 3.5.3 after 20 repeated free

a mandrel having a diameter equal to two times)thé minimum bend
e 3, without cracking or flattening of the hose €ross section in exces
ng percentage of Table 4 of the original unbent and unpressurized |
er. The test shall be conducted at both the’-20 and +160 °F enviror
hg temperature in accordance with 4.6.8:

roop: The hose assembly shall net droop more than 0.25inin 20 i
rdance with 4.6.9.

cuum at +160 °F while at the minimum bend radius per Table 3 for
without evidence of:collapse and/or flattening of the hose cross sed
of the flattening-pefrcentage of Table 4 of the original unbent and u
Litside diameter wWhen tested in accordance with 4.6.10.

Strength:) The hose assembly end fittings shall be capable of withs
load specified in Table 5 without the end fitting pulling off or the hog
bsted-in accordance with 4.6.11.

I of 3.5.1 after
in accordance
re cycles at

ladius: The hose assembly shall be capable of being bent a minimym of 180°

radius given
s of the

ose outside
mental

N when tested

 in of mercury
a minimum of
tion in excess
npressurized

standing the
e parting

TABLE 5 - Tensile Loads

06
75

08
100

10
125

12
160

16
250

Hose Size Code
Load (Ib) + 2%

High Temperature Compliance: The hose assembly shall be capable of withstanding
+160 °F high environmental operating temperature and remain functional when tested in
accordance with 4.6.12.
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3.5.12

3.5.13

3.5.14

3.5.15

3.5.16

3.5.17

3.5.18

3.5.19

3.5.20

3.5.21

Low Temperature Compliance: There shall be no evidence of ice formation inside of the
hose assembly at -40 °F when tested in accordance with 4.6.13. Upon completion of the
low temperature test, the hose assembly shall meet the electrical requirements of 3.5.3.

Altitude: The hose assembly shall not fail or malfunction when tested in accordance with
4.6.14. Upon completion of the altitude test, the hose assembly shall meet the electrical
requirements of 3.5.3 (Reference - Altitude and decompression requirements of
RTCA/DO-160 Section 4).

Heatin [o] . i o st embly at
-40 °F Bs evidenced by thermocouple readings when tested in accordancel with 4.6.15.
Upon dompletion of the low temperature test, the hose assembly shallimegt the electrical

Thermostat Electrical Function Verification: The electrical function of the Hose assembly
tat shall be verified when tested in accordance with’4.6.16. Upon fompletion of
the thefmostat electrical function test, the hose assembly.shall meet the electrical

irements of 3.5.3.

Maximum Normal Operating Temperature: The-hose assembly thermostat operation
shall o¢cur above the +40 °F minimum thermostat closing temperature whén tested in
accordgnce with 4.6.17.

Fail Safe: The dry hose assembly shalPnot fail or produce an inside tempgrature in
excess|of +400 °F with a disabled thermostat when tested in accordance with 4.6.18.
Upon dompletion of the fail safe-test, the hose assembly shall meet the prgof pressure
test requirement of 3.5.1.

Thermgstat Endurance:\The thermostat manufacturer shall certify that the thermostat
has begn tested andishall be capable of 124,000 cycles of opening and closing (see
4.6.19),

Heater|Element*Endurance: The hose assembly shall be capable of contifuous
operatipn for4800 h at maximum normal operating temperature when tested in
accordgnce with 4.6.20.

Vibration: The hose assembly shall not fail or malfunction during preliminary frequency
response and random vibration in two axes when tested in accordance with 4.6.21.
Upon completion of the vibration test, the hose assembly shall meet the electrical
requirements of 3.5.3 (Reference - Robust vibration requirements of RTCA/DO-160,
Section 8).

Odor and Taste: The hose assembly shall not cause any objectionable odor or taste to
potable water when tested in accordance with 4.6.22.
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accordance with 4.6.23.

Humidity Resistance: The hose assembly shall not fail or malfunction when tested in

Fungus Resistance: The hose assembly inner tube shall not show microscopic evidence

of fungus growth that would affect performance of intended purpose when tested in
accordance with 4.6.24.

Burst Pressure: The hose assembly shall not rupture and shall not show evidence of

leakage at any pressure up to the minimum burst pressure specified in Table 3 and

a. Avegrage self-extinguishing time: 15 s maximum
b. Avgrage burn length: 8 in maximum

c. Avegrage extinguishing time for drippings:* 5 s maximum

from thie silicone inner tube when tested in accordance with 4.6.27. Shear]

Hose assemblies shallkhave permanent identification marking on a permane

3.5.22
3.5.23
3.5.24
during
3.5.25 Flamm
Design
Self E
meet th
3.5.26 Adhesi
of the
3.6 Identificq
steel or (
be 0.06 i
prevent i
removal
shall be

bn: There shall be no evidence-of lifting or separation of the inner t

bility: Flammability tests may be witnessed by the purchaser, FAA
ted Engineering Representative (DER) as applicable.

inguishing: The hose material section, when tested vertically per 4
e self-extinguishing requirements:

ilicone inner tube shall beracceptable.

tion of Hose Assembly:

lastic band).not more than 1.0 in wide, or on the end fitting. The ch

be with 4.6.25.

, or FAA

.6.26, shall

Lbe lining

ng or tearing

nt stainless
aracters shall

N high minimum. The band shall be so designed as to remain tight
elative'movement and resultant chafing, and be of sufficient streng

on the hose to
to prevent

by hand. After band installation, a 2.0 in length of clear polyolefin per AS1073
peat shrunk to a tight fit over the band. Optional band material withput the

;

polyolefin is plastic (polyester or equivalent). The identification marking shall show the

following

a.

as a minimum:

“SUITABLE FOR DRINKING WATER”

b. Manufacturer's name or trademark

c. Complete manufacturer's CAGE number and part number

d. Complete "AS" Standard number
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e. Operating pressure 125 psig

f. Pressure test symbol “PT” or “FT”

g. Mont

h and year of hose assembly manufacture

h. Serial Number

i. 115VAC (Wattage)

Items (f)fand (g) may be electro-etched on one hose end fitting socket (collafr

The hos¢ assembly shall be constructed and finished to produce a product f
defects that would affect functioning in service. Particular attention shall be
thoroughness of assembly, alignment of parts, protective finish and removal

Dimengions and Tolerances: All pertinent dimensions and tolerances, whe
interchangeability, operation or performance_of‘the hose assembly may be
be as gpecified on the applicable standardcor drawing.

Cleaning: All hose assemblies shall be’clean for use in potable water syst

g methods may be in accordance with AS611, Class |, except dryin
pt exceed +250 °F, or equivalent.

ASSURANCE PROMISIONS:
5 Responsibility:
lier shall be responsible for performance of all quality assurance pr

ns specified herein. Accurate records of the testing shall be kept in
ier'and shall be available to the purchaser on request. The supplie

~—

ree from all
given to
of burrs and

bre
affected shall

eMS.
g temperature

pvisions and
definitely by
I's test data,

b purchaser approval, shall be considered adequate for product qua

lification. The

purchaser reserves the right to perform any of the inspections and tests set forth in this
document to ensure conformance to this document.

3.7 Workmanpship:
sharp edges.
3.7.1
3.7.2
Cleani
shall n
4. QUALITY
4.1 Suppliers
The supy
inspectio
the supp
subject t
4.1.1

Rejection and Retest: Rejected hose or hose assemblies shall not be submitted for
reinspection without furnishing full particulars concerning the previous rejection and
measures taken to overcome the defects.
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4.1.2 Defects on ltems Already Accepted: If the investigation of the rejection indicates that the
defect or defects causing the rejection may exist in hose assemblies previously supplied
to the purchaser, the supplier shall advise the purchaser of this condition, the method for
identifying these parts, and the recommended corrective action or disposition of the
defective parts.

4.2 Purchaser's Responsibility:

The purchaser shall establish adequate inspection procedures to ensure that all
requirements of thisdocumentare met. Emphasis shattbe ptaced o the following
aspects:
a. Dimgnsional conformance

b. Material, finish and workmanship

c. Markjng

d. Pressgure test

e. Electrical test

4.3 Classification of Inspections:

The exarnining and testing of the hose assemblies are classified as follows:
a. Qualification inspections
b. Quality conformance-inspections

4.4 Qualification Inspections:

The qualffication.inspections outlined herein are intended to qualify a manufacturer's hose
constructiontand end fitting attachment method only. The configuration of the outlet ports
shall be as-described on the applicable standard or drawing. A number shall be assigned
for each attachment method and hose construction used for qualification. The attachment
method and hose shall be fully described in the test report by design standard drawings.

All other end connections shall also be considered qualified, provided the hose and hose
attachment method have not been altered.
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4.4.1

Test Specimens: Seven hose assemblies of each hose size shall be used for qualifying

performance of the manufacturer's product except size code 08 shall have eight hose
assemblies. Using flareless end fitting configurations, the Table 6 standard "AS series"
hose assemblies shall be used for qualifying hose assemblies to this document.

TABLE 6 - Test Specimen Configurations

Basic
Specimen Part Size Code Size Code Size Code Size Code Size Code
Number Number 06 08 T0 T2 16
1 (STR-45°) AS5421 G0180B2 H0180B2 J0180B2 K0220B2 M0290B2
2 (STR-90°) AS5421 G0180C2 H0180C2 J0180C2 K0220Cc2 M0290C2
3 (STR-STR) AS5421 GO0180A1 HO200A1 JO200A1 K0240A1 MO0240A1
4 (STR-STR) AS5421 GO0180A1 HO0200A1 J0200A1 K0240A1 MO0240A1
5 (STR-STR) AS5421 G0480A1 HO480A1 JO480A1 K0480A1 MO0480A1
6 (STR-STR) AS5421 G0480A1 HO0480A1 JO480A1 K0480A1 MO480A1
7 (STR-90°) AS5421 G0700C2 HO700C2 JO7Q0C2 K0700C2 MOQ700C2
8 (STR-STR) AS5421 - HO480A1 - - -
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4.4.2 Test Schedule and Sequence: The test specimens shall be subjected to qualification
tests in the order indicated in Table 7.

TABLE 7 - Test Schedule and Sequence

Specimen Specimen Specimen Specimen Specimen Specimen Specimen Specimen
Number Number Number Number Number Number Number Number

Paragraph /11141 /11141 /11141 11174/ 1174/ 1174/ 1114/ 111141
Test Title Number 1 2 3 4 5 6 7 8
1. Examination of Product 46.1 X X X X X X X X
2. Proof Pressure Test 4.6.2 X X X X X X X X
3. Electrical Connectio 46.3 X X X X X X X X
Test
4. Electrical Tests 46.4 X X X X X X X X
5. Operational Test 4.6.5 X X X X X X X X
6. Length and Diametef 4.6.6 X - - - - - - -
Change Test
7. Repeated Freeze Tegst 46.7 - X - - - - - -
8. Bend Radius Test 4.6.8 - - - - X - - -
9. Hose Droop Test 46.9 - - - - - - X -
10. Vacuum Strength Tgst 4.6.10 - - X - - - - -
11. Tensile Strength Tegt 4.6.11 - - - X - - - -
12. High Temperature 4.6.12 - - - - - X - -
Compliance Test
13. Low Temperature 4.6.13 - - - B - X - -
Compliance Test
14. Altitude Test 4.6.14 - - - - X - - -
15. Heating Efficiency Test 4.6.15 - - - - X - - -
16. Thermostat Elec. 4.6.16 - - X - - - - -
Function Test
17. Max. Normal Operating 4.6.17 - - - - - X - -
Temp. Test
18. Fail Safe Test 4.6.18 - - - - X - - -
19. Thermostat Enduranice 4.6.19 - < - - - - - -
12/
20. Heating Element 4.6.20 - - - - - - - X
Endurance Test /4/
21. Vibration Test 4.6.21 = X 15/ - - - - - -
22. Odor and Taste Tes 4.6.22 3 - X X - - - -
23. Humidity Resistanceg 4.6.23 X - - - - - - -
Test
24. Fungus Resistance 4.6.24 - - - - - - - -
Test /3/
25. Burst Pressure Test 4.6.25 - - X - - X X -
26. Flammability Test /3 4.6.26 - - - - - - - -
27. Adhesion Test /3/ 4.6.27 - - - - - - - -

/1/ See Table 6 for hose part number

/2/ Test to be performed by the thermostat manufacturer.

/3/ Bulk hose or specimen cut from hose assembly, lengths as specified by applicable test procedure.
/4/ Only size code 08 has 8 specimens.

/5/ Vibration test only on size -12.
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4.5 Quality Conformance Inspections:
Quality conformance inspections shall consist of the following:
a. Individual tests (100% inspection)
b. Periodic control tests

4.5.1 Individual Tests (Acceptance Tests): Each production hose assembly shall be subjected
to the fpllowing:

a. Examination of product in accordance with 4.6.1
b. Prgof pressure test in accordance with 4.6.2, except 1 min duration
c. Eleptrical connection test in accordance with 4.6.3
d. Elegtrical tests in accordance with 4.6.4
e. Thermostat closing, resistance and current.draw tests of 4.6.5.1.1 and|4.6.5.2.1

4.5.2 Periodic Control Tests: The following tests’shall be performed on three hose assemblies
per siz¢ code selected at random from a-production run. Periodic testing ghall be
performed every two years on each size of hose.
a. Indlvidual tests of 4.5.1 (all(hose assemblies)
b. Repeated freeze testper4.6.7 (one hose assembly)

c. Bend radius test per4.6.8 (one hose assembly)

d. Tensile test'per 4.6.11 (one hose assembly)

e. AdTesion test per 4.6.27 (bulk hose only)

4.6 Test Methods:

4.6.1 Examination of Product: All test specimens shall be examined to verify dimensional and
material compliance with the applicable hose assembly standards or drawing.

4.6.2 Proof Pressure Test: All test specimens shall be subjected to a room temperature proof
pressure test with clean tap water or compressed air while immersed under water to a
proof pressure of 250 psig minimum. Pressure shall be maintained for a minimum of
5 min (see 3.5.1).

-20 -



https://saenorm.com/api/?name=d0bceebd023a25dab996e875948dd45f

SAE AS5420 Revision B

4.6.3 Electrical Connection Test: All test specimens shall be subjected to a lead wire pull test
by applying a 12 Ib load to the ends of the lead wire normal to the hose. Upon
completion of the test, the test specimen shall be subject to examination of product in
accordance with 4.6.1 and electrical test in accordance with 4.6.4 (see 3.5.2).

4.6.4 Electrical Tests: All test specimens except bulk hose specimens.

4.6.4.1

Linear Resistance Test: The test specimen shall have the lead wires of an ohmmeter

connected to each end fitting and the fitting to fitting resistance measured.

4.6.4.2

Insul@tion Resistance Test: The lead wires of the test specimen shall-bg connected

together and attached to one lead of a high range megohmmeter. The other lead from

the
instru
divisi
insul

Com
elect

Diele
toget
conn
50V

4.6.4.3

resis
diele
level

4.6.5 Operat
4.6.5.1

shall
cond

¢

egohmmeter shall be connected to one of the fittings on the fest unit. The

ment shall have an output voltage of 500 VDC. The instrument shall have scale
pns which will permit an accuracy of £10% at the minimum specifiedl value of
htion resistance.

ponents or parts which are subject to possible damage from test vo
ically isolated before performing insulation-resistance tests (see 3.1

ctric Strength Test: The lead wires of thetest specimen shall be cg
her and attached to one lead of a hypet. The other lead from the hy
ected to one of the fittings on the test specimen. A voltage of 1500
\C 60 Hz shall be applied at the-uniform rate of 250 to 500 VAC pe
duration of 60 s maximum and the leakage current recorded. The insula

ctric strength test the voltage level shall be 80% of the previously us

h
D .

Thermostat Closing Temperature and Heater Wire Resistance: The test
be completely filled with tap water and both ends capped in an unp

ance test of 4.6.4.2 shall.thien be repeated (see 3.5.3.3). On any rq

onal Tests: All(test specimens except bulk hose specimens.

ther

tion.CAs shown in Figure 1, provisions shall be made for using thre

ages shall be

5.3.2).

nnected
pot shall be

VAC RMS *

second for a

kion

-run of the
ed voltage

specimen
fessurized

a)
=

ocouples for measuring the inside water temperature Two thermo

couples shall
ch end of the

hose assembly The third thermocouple shaII be placed |nS|de of the test specimen

within 1 in of the middle of the hose. A fourth thermocouple shall be attached onto the
housing of the controlling thermostat on the test specimen to monitor the opening and
closing temperatures.

The test specimen shall be placed into an environmental test chamber, as shown in
Figure 1, and the test chamber temperature reduced at an approximate rate of 1 °F
per minute to +35 °F £ 5 °F. The closing temperature of the controlling thermostat and
the water temperature shall be shall be recorded at the moment a digital ohmmeter
connected to the two leads of the test specimen registers a finite resistance value.
The measured resistance of the test specimen shall be recorded (see 3.5.4.1).
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4.6.5.1.1 Acceptance Test Method: The production hose assembly shall be placed in a cold
chamber set at a maximum of +35 °F as shown in Figure 1, except no
thermocouples shall be attached. After the thermostat closes, the measured
resistance value of the hose assembly shall be recorded.

CONTROLL ING
THERMOSTAT

4X THERMOCOUPLE 7

(QHMMETER

J

o

RS =TT
= 'A"'A ALe

TEST SPECIMEN

ENV|RONMENTAL TEST .CHAMBER

TEMPERATURE
METER

FIGURE 1 - Test Set-up for Thermostat Closing Temperature and
Heater Wire Resistance Tests

4.6.5.2 Thermostat Opening Temperature: While still maintaining a test chamber temperature
of +35 °F = 5 °F the electrical leads of the test specimen shall be connected to a
115 VAC 60 Hz power supply with an ammeter connected in series as shown in the
test setup on Figure 2. The test specimen shall be energized and the current draw
shall be recorded. The test specimen shall then be de-energized and stabilized at
+35 °F £ 5 °F. The lead wires of the test specimen shall be connected to a digital
ohmmeter. The test chamber temperature shall be raised at an approximate rate of
1 °F per minute until the thermostat opens as evidenced by the resistance reading
change shown by the ohmmeter. The thermocouple temperatures at the moment of
change shall be recorded (see 3.5.4.2).
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4.6.5.2.1 Acceptance Test Method: While still in the cold chamber of 4.6.5.1.1, the electrical

4.6.6

4.6.7

leads of the hose assembly shall be connected to a 115 VAC 60 Hz power supply
with an ammeter connected in series as shown in Figure 2. The hose assembly
shall be energized and the current draw measured and recorded. The hose
assembly shall be removed from the cold chamber and allowed to stabilize at
ambient temperature and a digital ohmmeter connected to the hose assembly lead
wires. The resistance reading shall be “OL” () indicating that the thermostat has
opened.

Hose Lengthand Diameter Change Test: Test specimen No. 1 of each size code shall
be plaged in a straight unpressurized position. A standard 10.000 in £0.015 gage
length shall be marked off on each hose and the actual length recorded. The hose
diameter shall be measured at three locations randomly selected within the 10.000 in
gage length and the measurements averaged.

The tegt specimens shall then be pressurized to 125 psig-%5 psig with either tap water
or compressed air for 30 min minimum after which, white‘pressurized, the hose diameter
and gape length shall again be measured and the diameters averaged in the same
locations as were the first measurements (see 3.5:5).

Repeated Freeze Test: Test specimen No. 2 of each size code shall be completely filled
with tapp water and both ends capped in ansunpressurized condition. Thermocouples
shall b¢ placed inside the test specimen-as shown in Figure 2. The test specimen shall
be pladed into an environmental test chamber set at 0 °F and cooled until the highest
inside femperature is +25 °F. The specimen shall then be energized with {15.0 VAC
RMS /0.5 VAC 60 Hz until theowest inside temperature is +40 °F. The gpecimen shall
be de-¢nergized and the above sequence shall be repeated, without the adldition of any
make-yp water, for a total ©f 20 freeze/thaw cycles.

After completion of the'20 freeze/thaw cycles the test specimen shall be sybjected to the
proof pressure test in‘accordance with 4.6.2 (see 3.5.6).
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4.6.8

CONTROLL ING

THERMOSTAT
4X THERHOCOUPLE-7

/

[ g

3 T~
i : J@
AMMETER TEST SPECIMEN

115 VAC RMS 60 Hz.
POWER SUPPLY

The tes

-65 °F

horizor
shall th

assem
compe
times.

pressu

_@_ ENV IRONMENTAL . TEST-.CHAMBER

DIGITAL

THERMOMETER

FIGURE 2 - Test Set-up:fer Thermostat Opening Temperature,
Repeated Freeze and’Normal Operating Temperature Tests

t 5 °F for a mjnimum period of 6 hours. The hose assembly shall b

After completion of the freeze cycles, the hose assembly shall then

t specimen shall then be filled with water and placed in a cold box stabilized at

> held

tally and shallithen be dropped 4 ft onto a concrete floor. The hosg assembly

en be allowed to reach room temperature at which point the water within the hose
bly shall:be checked. Makeup water shall be added where necessary to

hsatédor hose expansion. The entire freeze test sequence shall be[repeated 20

be proof

¥ 4ol A LD al | A ol 4 +lo ] ot L4 Fy £ A o A [
T ICoICTU PTI 7F.U.£ AallU SUUJTUITU TU TTT TITUUTLAl (TOo1o UTH.U.5 (oT

3.5.4).

Bend Radius Test: Test specimen No. 5 of each size code shall have the hose OD
measured in three places and the hose and the average diameter recorded. The test
shall be conducted with the test specimen unpressurized.
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4.6.8.1 The test specimen shall be placed into an environmental test chamber and allowed to
soak for 4 h minimum at +160 °F £ 5 °F . Following the 4 h soak period, the test
specimen shall be removed from the test chamber and, within 15 s of removal, the test
specimen shall be bent a minimum of 180° around a test mandrel having a diameter

equal

to two times the minimum bend radius given in Table 3. The test specimen shall

then be straightened, rotated 180°, and bent in the opposite direction for a minimum of
180° around the test mandrel, still within 15 s of removal. The hose OD shall be

meas

4.6.8.2 The

ured in three places along the hose and the average diameter recorded.

nd allowed to

soak|for 4 h minimum at -20 °F + 5 °F. Following the 4 h soak period;the bend test of

4.6.8

46.9 Hosel

1 and the proof pressure test of 4.6.2 shall be repeated (see;3.5.7)

roop Test: Test specimen No. 7 of each size code shall‘be completely filled with

tap water and both ends capped in an unpressurized condition: The test specimen shall

be mot

nted horizontally and be supported at 20 in £ .25 indntervals with Igop type

support clamps. Without any external axial loads beingyapplied to the test|specimen the
maximum hose droop between supports shall be measured as shown in Figure 3 (see

3.5.8).

r———————— 20 IN i 20 IN ———————-W

3X 1 IN. — HOSE DROOP TEST
SPECIMEN

CLAMP/TTYP)

FIGURE 3 - Hose Droop Test Set-up

4.6.10 Vacuum Strength Test: Test specimen No. 3 of each size code shall be bent to the

minimu

m bend radius specified in Table 3 and shall be maintained in this position during

this test . The test specimen, with one end capped, shall be placed into an
environmental test chamber and conditioned at +160 °F + 5 °F for 10 min minimum . A
suitable vacuum pump shall be used to evacuate the test specimen to a negative
pressure equivalent to 22.00 in £ 0.25 in of mercury (Hg). Negative pressure shall be
maintained for 10 min minimum and after the 10 min period, the hose OD shall be
measured at three locations randomly selected along the hose within the 10.000 in gage
length while maintaining the vacuum and the measurements averaged (see 3.5.9).
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4.6.11 Tensile Strength Test: Test specimen No. 4 of each size code shall be held vertically

4.6.12

4.6.13

from one hose end fitting. The applicable dead weight load of Table 5 sha
for 30 s at the opposite hose end fitting of the test specimen (see 3.5.10).

High Temperature Compliance Test: Test specimen No. 6 in size code 08

Il be applied

only shall be

subjected to this test. The test specimen shall be completely filled with tap water and
both ends capped in an unpressurized condition, and placed into an environmental test
chamber. Two thermocouples shall be used to monitor the temperature of the test

specimen. Provisions shall be made to place one thermocouple inside the

W O C adie O c [105€. cCOTl10 OCOUPIC

test
shall be

placed|outside the test specimen within 1 in of the thermostat. A third thefmocouple

tempe

chamb
compl
tempe
test of

ture stabilization, the thermocouple readings shall\be recorded an
r temperature shall be maintained for a durationyef 48 h minimum.
tion of the 48 h soak duration the test specimeén shall be returned {¢
ature and allowed to stabilize for 1 h minimum' and subjected to the
.6.5. The test specimen shall be non-opgrating throughout the 48

Low Tgmperature Compliance Test: Test'specimen No. 6 in size code 08
subjecfed to this test. The test specinmien shall be connected to an upper 4
assembly. The upper and lower hose connected to the test specimen shal
same hose size and watt density:as the test specimen. The test assembly
arranged in such a way that thetest specimen shall be the middle section
connedted hose assemblies and shall maintain a constant 4° + 1° slope wh
shown fin Figure 4. The hose assemblies shall be completely filled with tag
both ends capped in.an-unpressurized condition, and placed into an envirg
chambgr without being in contact with the walls of the chamber. Provision
made fpr using three thermocouples for measuring the inside water tempe

mber

specimen
i the test
Upon
room
operational
h soak

only shall be
nd lower hose
be of the
shall be

bf the three

ile coiled, as
water and
nmental test
5 shall be
rature. Two

thermocouples-shall be placed inside the test specimen, between 1 and 2
end of the:hose assembly. The third thermocouple shall be placed inside
speci

n from each

he test
en-within 1 in of the middle of the hose. A fourth thermocouple sha}l be placed

near the cenier of the environmental test chamber.

The test chamber temperature shall be lowered to -70 °F + 5 °F. After test

specimen

temperature stabilization is reached, the test chamber temperature shall be maintained
for a duration of 24 h minimum. Upon completion of the 24 h soak duration the test

chamber temperature shall be adjusted to -40 °F + 5 °F and the test specimen stabilized
at -40 °F. The test specimen and the connecting hose assemblies shall then be
energized with 115.0 VAC RMS + 0.5 VAC 60 Hz. The temperature at which the internal
water stabilizes shall be recorded along with the test chamber temperature.
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Upon completion of the low temperature test, the test specimen shall be returned to
room temperature and allowed to stabilize for 1 h minimum and subjected to the
electrical test of 4.6.4 (see 3.5.12).

3X THERMOEOUPLE—\

4.6.14 Altitude
The teg
electrig
variabl
on Figy
inside
betwee
be plag

fMS 60 Hz

[~ | FEMPERATURE

METER

15 VAC

UPPLY I
TYP) ENVIRONMENTAL TESTCEHAMBER

thermo

FIGURE 4 - Low Tempéerature Compliance Test Set-up

Test: Test specimen‘No. 5 in size code 08 only shall be subjected
t specimen shall b&:completely filled with tap water and the ends capped. The
al leads of the test-specimen shall be connected to a 0 to 140 VAC
b power supply. with an ammeter connected in series as shown in the test setup
re 5. Provisions shall be made for using three thermocouples for measuring the
vater temperature. Two thermocouples shall be placed inside the t¢st specimen,
n 1 and.2 in from each end of the hose assembly. The third thermqgcouple shall
ed inside of the test specimen within 1 in of the middle of the hose.
couple shall be attached onto the housing of the controlling thermosgtat on the test

to this test.

60 Hz

A fourth

specimen to monitor the opening and closing temperatures. The test specimen shall
then be placed inside the environmental test chamber set at -40 °F £ 5 °Fand allowed to
stabilize for 2 h minimum at standard atmospheric pressure. The test shall be
conducted in the following sequence:
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CONTROLL ING

THERMOSTAT
4X THERMOCOUPLE7
/
J a0
o= =k

AMMETER TEST SPECIMEN

_@ ENV |RONMENTAL TEST CHAMBER
S

0-{140 VAC 60Hz
VARIABLE POWER SUPPLY

TEMPERATURE
METER

FIGURE 5 - Test.Set-up for Altitude, Heating Efficiency and
Thefmostat Electrical Function Tests

a. The test specimen shall be energized at 122.0 VAC RMS + 0.5 VAC 60 Hz.
Following a warm- up time not exceeding 15 min, a reading of the curr¢nt draw shall
be recorded;~The test specimen shall be allowed to stabilize for 1 h minimum while
engrgized and with the environmental test chamber temperature maintained at
-40|°F.XThe test specimen temperature shall be recorded.

b. The test chamber pressure shall be reduced to 8.28 psia £ 0.50 psia to simulate an
altitude of 15,000 ft. Upon reaching the chamber pressure of 8.28 psia, the test
specimen current draw shall be recorded. The test chamber pressure shall be
maintained for 2 h minimum. The test specimen temperature shall be recorded.

c. The test specimen shall be de-energized and removed from the test chamber. The
test specimen shall be allowed to stabilize at room temperature for 1 h minimum.
The test specimen shall be subjected to examination of product of 4.6.1 and
electrical test of 4.6.4 (see 3.5.13).
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4.6.15 Heating Efficiency: Test specimen No. 5 of each size code shall be completely filled with
tap water and both ends capped in an unpressurized condition. Provisions shall be
made for using three thermocouples for measuring the inside water temperature. Two
thermocouples shall be placed inside the test specimen, between 1 and 2 in from each
end of the hose assembly. The third thermocouple shall be placed inside of the test
specimen within 1 in of the middle of the hose. A fourth thermocouple shall be attached
onto the housing of the controlling thermostat on the test specimen to monitor the
opening and closing temperatures as shown in Figure 5.

4.6.16

4.6.17

Atfter th
be plag
0.5 VA
test sp
tempen

Therm
be con
Provis
temper
and 2
inside

shall b¢
monito

shall then be placed inside the envirodmental test chamber set at +35 °F 4

The tes
chamb

ed inside the environmental test chamber and energized with 104.0
C 60 Hz. The test chamber temperature shall be lowered to +40-°F
pcimen shall be allowed to stabilize for 1 h minimum. The test spec
atures shall be recorded (see 3.5.14).

pstat Electrical Function Verification: Test specimefNo. 3 of each s
pletely filled with tap water and both ends cappediin an unpressuriz
ons shall be made for using three thermocouples for measuring thg
ature. Two thermocouples shall be placed inside the test specimen
n from each end of the hose assembly.  The third thermocouple sh3
bf the test specimen within 1 in of the middle of the hose. A fourth t
p attached onto the housing of the coentrolling thermostat on the test
r the opening and closing temperatures as shown in Figure 6. The

t specimen shall be energized at 133.5 VAC RMS 1 0.5 VAC 60 Hz
br temperature shall be maintained at +35 °F until the thermostat cl

amoun

raised o the minimum thermostat closing temperature of +40 °F and main{
tempernature for 24 h. The test specimen temperatures shall be recorded.
compldtion of the 24:h test duration the test specimen shall be removed frg
chambeger and allowed to stabilize at room temperature. The test specimen
subjecfed to the electrical test of 4.6.4. The results shall be recorded. Thg
the tesf specimen shall be recorded before and after the electrical power re
test (sge-3.5.15).

of current draw shall\be recorded. The test chamber temperature

en shall then
VAC RMS +
t+ 5 °F. The

imen

5ize code shall

red condition.
inside water

, between 1

Il be placed

hermocouple
specimen to
est specimen
5 °F.

. The test
bses, and the
shall then be
ained at this
Upon

m the test
shall be

b resistance of
bquirement

Maximum Normal Operating Temperature: Test specimen No. 6 of each size code shall
be completely filled with tap water and both ends capped in an unpressurized condition.
Provisions shall be made for using three thermocouples for measuring the inside water
temperature. Two thermocouples shall be placed inside the test specimen, between 1 to
2 in from each end of the hose assembly. The third thermocouple shall be placed inside
of the test specimen within 1 in of the middle of the hose. A fourth thermocouple shall
be attached onto the housing of the controlling thermostat on the test specimen to
monitor the opening and closing temperatures as shown in Figure 2. The test specimen
shall then be placed inside the environmental test chamber set at +35 °F £ 5 °F.
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4.6.18

4.6.19

After the test specimen temperature stabilizes at +35 °F the test specimen shall be
energized at 115.0 VAC RMS + 0.5 VAC 60 Hz. The test chamber temperature shall be
raised at a rate of 5 °F per minute to the minimum thermostat closing temperature of +40
°F. The test specimen thermostat shall be allowed to cycle "on" and "off" for two cycles

before increasing the test chamber temperature by 1 °F over the minimum

thermostat

closing temperature. The sequence shall be repeated until the test specimen fails to
cycle "on" and "off". The maximum test chamber temperature setting at which the
thermostat fails to cycle "on" and "off" shall be recorded along with the maximum test

specimen temperature readings for each cycle at each thermocouple locat

ion (see

3.5.16)

Fail Safe Test: Test specimen No. 5 of each size code shall be subjected
test. Alsection of the controlling thermostat housing shall be removed on ¢
test spgcimens to expose the lead wire connections of the thermostat. Thg¢
leads ghall be connected together disabling the thermostat. The test spec
compldtely dry. Provisions shall be made for using three_thermocouples fq
the inside hose temperature. Two thermocouples shall-be’placed inside th

°F + 5 °F.

After the test specimen temperature stabilizes at +160 °F the test specime
energized at 115.0 VAC RMS % 0.5 VAC 60 Hz until the test specimen ten
stabilizes.

to a fail safe
pach of the

b thermostat
mens shall be
r measuring

e test

hird

middle of the
5t chamber set

n shall be
perature

The theérmocouple readings shall be recorded. The test specimen shall then be allowed

to return to room temperature. Upon completion of the fail safe test, the te
shall bé subjected to the\electrical test of 4.6.4 and the proof pressure test
3.5.17)

The die
subme
section

lectric strength test of 4.6.4.3 shall be performed with the test spec
rged in<98% tap water and 5% sodium chloride solution by weight, &
where’the thermostat housing was removed.

st specimen
of 4.6.2 (see

men
xcept for the

Thermostat Endurance Test: The thermostat manufacturer shall provide test data
demonstrating that the thermostat has been tested and complies with the 124,000 cycles

of opening and closing requirement (see 3.5.18).
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4.6.20 Heater
subject
4800 h

Element Endurance Test: Test specimen No. 8 in size code 08 only shall be
ed to this test. The test specimen shall be subjected to continuous operation for
minimum at maximum normal operating temperature. The heater elements shall

be energized at 115.0 VAC RMS £ 0.5 VAC 60 Hz with an ammeter connected in series,
by-passing the thermostat. The test specimens shall be energized continuously at room
temperature and in an open environment. The test specimen temperatures shall be
monitored using two thermocouples. One thermocouple shall be placed inside of the
test specimen within 1 in of the middle of the hose. The second thermocouple shall
monitor the outside surface temperature of the test specimen and shall be placed within

1 in of fhremiddteof thehose:

The tegt specimen shall be connected to a 90° elbow tube fixture as,shown in Figure 6
and sugpended horizontally. The test specimen and apparatus shall be cgmpletely filled
with tap water prior to being energized. The temperature and current draw of the test
specimen shall be recorded weekly to insure proper operation\of the heating element.
The tegt specimen may be connected in series with a MS.@r AN type unior) or tested

separa
added

The tes
with re

3.5.19),

4.6.21 Vibratiq

4.6.21.1 Gend

ely. The water inside the test specimen may beycirculated or waterl may be
during the 4800 h test.

t unit shall be subjected to examination of/product in accordance wijth 4.6.1 along
sistance readings before and after the heater element endurance tept (see

bn Test: Test specimen No. 2:ifisize code 12 only shall be subjectgd to this test.

ral: The test specimen shall be completely filled with tap water in an

unpressurized condition and shall be non-operating at all times. All vibrgtion testing

shall
Figun
Secti
axes

be performed using.the test fixturing of Figure 7. The test specimenh as shown in
e 7 shall be subjected to the vibration test in accordance with RTCA/DO-160,

pn 8, Robust Vibration for Fuselage mounted equipment, except only the X and Y
shall be used-and the test specimen shall be non-operating.
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POWER SUPPLY

FIGURE 6 - Heating Element Endurance Test Set-up

C—
OUTSIDE THERMOCOUPLE]
1
N ey e e o
/1174
TEST SPECIMEN

AMMETER

TEMPERATURE ‘ )

METER

115 VAC RMS 60 HZ.
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