& JA = e Engincering AEROSPACE | ARP 1658
"AdvancmgMobmty RECOMMENDED

400 COMMONWEALTH DRIVE. WARRENDALE. PA 15096 PRACT'CE Issued 3-1-82

Revised

VISUAL INSPECTION GUIDE FOR INSTALLED HOSE ASSEMBLIES

1. SCOPE: This recommended practice covers visible surface defects on aerospace
hose assi:blies which have been installed and are functioningqgithin a
working environment at the time of wvisual inspection. Q)<O

11 Purposef: This recommended practice is intended to he]&those who are
conductling periodic visual inspections of hose asse ies used in aerospace
systems| and ground servicing equipment to determiné)time for feplacement by
conditipn of hose assemblies at time of inspec « This pracfice is
intendeE to augment existing procedures for r cement of hoge assemblies
based op service time. §

" ‘\

1.1.1 A consftant surveillance of all hose a lies for visible wpkar, defects,
and/or| damage shall be routine at all™times of maintenance. | When wear,
defectp, or damage to installed ho ssemblies is detected,| the hose
assembllies shall be tagged or repgpced in accordance with pafra. 4
(Classfification of Defects) ofxgyis recommended practice.

2. APPLICABLE DOCUMENTS: C)\\O

241 Federal| Standards: Feda Std. l62a, Hose, Rubber, Visual Inspgction Guide

. C)O

2.2 Military Standard®~

MIL-STDf166 - @sual Inspection Guide for Rubber Hose.
MIL-STD-l??@ubber Products, Terms for Visible Defects Of.
MIL-STD} 4 Visual Inspection Guide for Rubber Molded Produfts.

SAE Technical Board rules provide that: “All technical reports, including standards approved and practices recom-
mended, are advisory only. Their use by anyone engaged in industry or trade or their use by governmental agencies
is entirely voluntary. There is no agreement to adhere to any SAE standard or recommended practice, and no com-
mitment to conform to or be guided by any technical report. In formulating and approving technical reports, the
Board and its Committees will not investigate or consider patents which may apply to the subject matter. Prospe(I:'-
tive users of the report are responsible for protecting themselves against liability for infringement of patents.

Copyright 1982 Society of Automotive Engineers, Inc.
All rights reserved Printed in U.S.A.
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3. REQUIREMENTS: The following inspection procedure shall be in effect
commencing with the receipt of equipment, containing hose assemblies, by the
USer.

3l Inspection Records: Appropriate work orders, job sheets, T.O.'s and
maintenance service records shall contain requirements for visual hose
inspection and sign-off indicating that the inspections were made.

3.2 Frequency of Inspections:

3.2.1 Routine Visual Inspection: Shall be made on all exposed hose assemblies
each| time the equipment is serviced. Q§b

3.2.2 Compllete Visual Inspection: Shall be made at user's bgBroved schedule
(Recpmmend inspection twice annually.) Q§

3.3 Inspeftion Procedures: @)

N4
3.3.1 Routline Visual Inspection: Shall consist (?:2 constant sufveillance of
thosp hose assemblies exposed during routdneé servicing of the equipment.
The pperator or mechanic is to look forg\ sible evidence of leakage, wear,
damage or abuse and replace in accorqﬁgte with classificatjon of defects

(see| para. 4]. 4$

3.3.2 Complete Visual Inspection: Shd$? consist of a thorough examination of
all hose assemblies on the eg@ipment. The operator or mechanic shall
tracE through the entire s em examining the hose assembljes for evidence

of l¢akage, wear, damag abuse and replace in accordanc¢ with
clasgification of defec (see para. 4).

3.3.3 Disppsition of Def{éég;e Assemblies: When leaky, worn, dajpaged or abused
hose|assemblies diﬁ“found, they shall be tagged or replacedl if necessary
and the cause 11 be corrected or eliminated. A full report shall be
made| so thaEf%&milar equipment may likewise be corrected.

4s CLASSIFECAT{& OF DEFECTS: Defects observed shall fall into two
classif L% ns, minor and major.

4.1 Minor Defects: Minor defects, when observed, should be tagged for future
observations and/or replacement.

4.1.1 ILeakers: BAny leakers should be replaced when the leak is determined not
to be caused by a loose coupling connection.

4.2 Major Defects: Major defects should be replaced immediately.

5. IDENTIFICATION OF DEFECTS:

5.1 Kinked: Minor in body of low pressure hose.

Major if near fitting, indicating possible heavy stress, or in high
pressure hose assemblies.
2 I
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Broken Wires: Minor if isolated random occurrence.
Major if two or more wires in one plait broken (ref. 6.3],

or if breakage of several wires is concentrated in one
section.

Abrasion: Minor if confined to no more than two wires.
Major if extended throughout one plait or from one plait to
another.
Minor for rubber covered hose if confined to rubber cover of
hose.

e z . 31 T ; ]

Corrosilon: Major if any detectable corrosion of wire. FS§3

Twisted: Major if wires are broken or liner cannot bs’&?ounded out .
Major on all spirally reinforced hose. %\

@)
Cracked Firesleeve: Minor unless exposed to d ing or splashing which
might goak sleeve or fiberglass/asbestos is yed.

D
Soaked |Firesleeve: Minor. (Locate and %éirect source of flufid.)

. . &
Torn Fijresleeve: Minor 4&

@
xO

Broken [Clamps: Minor

DEFINITI(N OF TERMS: The follqﬁ#ng terms defining types of visfible defects

on installled hose assembliesc%ﬁall apply specifically to this specification.

reinforjcement which nce damage, fraying, etc., due to rupbing or

Abrasign: The wearin §§yéy by friction, especially hose covefr or
vibrating againsiéi her hose or permanent fixture in an insftallation.

Broken [Clamps: <%Bose, broken, or damaged firesleeve clamps which evidence
a failgre to‘ggzperly secure firesleeving to a hose assembly.

Broken [Wi
or multh
two due to abrasion, flexing or stress fatigue.

S: On hose with wire-braided jacket or cover, a skrand of wire,
: : : 3 3 or broken in

Chalking: The formation of a powdery surface condition due to
disintegration of firesleeving or hose cover material by weathering or
other destructive environments.

Checking: Short, shallow cracks on the surface of an elastomeric hose
cover material resulting from damaging action of environmental conditions.

Corrosion: A physical discoloration of hose cover or reinforcement

indicative of material degradation due to extreme heat, chemical attack,
weathering, oxidation, etc.
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6.7 Cover Blisters: Raised areas or spots on an elastomeric hose cover surface
usually forming a void or air-filled space in the material.

6.8 Cracked Sleeve: A firesleeve which evidences surface cracks or fissures
caused by strain and environmental conditions.

6.9 Crazing: A surface effect on elastomeric hose cover material characterized
by multitudinous minute cracks.

6.10 Heat Damage: Charring, chalking, or hardening and cracking of hose cover
caused by excessive or prolonged exposure to heat. Other evidence may
inclyde fluid leakage from socket where fitting or couply%g is attached to

hose { Q§3

6.11 Kinking: A temporary or permanent distortion of aq§% ; irjduced by winding
or ddubling upon itself and consequently exceedi e reccmmended minimum
bend |radius established for that hose. Q

6.12 TLeakgr: (L) A crack or hole in the tube <;% allows fluilds to escape.
(2) A hose assembly which allows fluids QS escape at the flittings or
couplings. <>

%

6.13 Ioosg¢ Cover: A separation of the Sg r from the carcass oy reinforcements.

6.14 Soakgd Sleeve: A firesleeve, SQ&@%turated with fluid convgyed by the hose
assenfbly the sleeve is mount to that sweating or permeation of the fluid
throygh the firesleeve res Se (A soaked sleeve is usually indicative of
a dajaged or faulty hos%:?égembly or spillage of fluid from a nearby port.

6.15 Tearg: A sharp brea or fissure in the surface of a hose dqover, generally
caus¢d by strain a@ ervice conditions.

6.16 Torn|Sleeve: lresleeve which evidences surface tear, of which has been
stretched in or fissured to the degree that it will no|longer provide
adeghate fi protection to the hose assembly.

6.17 Twist: %ose or hose assembly subjected to internal presgures or
impre ly installed so that each end of the hose is turnei awkwardly about

the hose axis in opposing directions.

6.18 Weathering: The surface deterioration of a hose cover during outdoor
exposure, such as checking, cracking, crazing or chalking.

6.19 Wire Throw-Out: In braided hose, a broken end or ends in the wire
reinforcements protruding from the surface of the braid.

PREPARED BY
SAE COMMITTEE G-3
AEROSPACE FITTINGS, HOSE AND TUBING ASSEMBLIES
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PICTORAL REFERENCE BY HOSE TYPE AND DEFECTS

MEDIUM MEDIUM HIGH
PRESSURE |PRESSURE |PRESSURE LOW &
LOW RUBBER RUBBER RUBBER MEDIUM HIGH
PRESSURE HOSE HOSE HOSE PRESSURE|PRESSURE FIRE-
RUBBER (FABRIC | (SS RE- (RUBBER TEFLON TEFLON SLEEVED
HOSE COVERED) |[INFORCED)|COVERED) HOSE HOSE HOSE
a b c (d (e) (£)
NOTE: Figure in (a) 0 (c) )
Minor or Major L ] 4 i @ ) a
Column indicates 0 e} ) 0 3 .'5' | ':6'
o) 0} ™ 5] @ | [
plate number. |No 0 3} 3] 3] 3] cq Q
E= T I TN (R e (U (RO e PO NP U (U (T RPN Dlu| ulA|l u| o
number means go |71 | 8181718181788 1818 58 seBls) 517 5| 5
i 3 : : : i
phnte availabile. (2| E2|H ||| |22 ES1&E 25|82
o/
Kinked Assemblies | X |1 |2 |X|3|4|X |5 |6 ,X(;)\7 8
Abrasion X9 (10| X |11|12] X |13]|14|X 15é€>x 17118 X (19|20
%\
Weathering % [20)] 22 xg@ 24
K%,
Heat Cracking X |25(26 \\'Q
O
Leaker X |27|28]| X |29(30[ X | 38¥32| X (33|34 x |35]36] X [}7[38] X |39]40
Tears X [41]42 \I:\Q X 43|44
N
Twist X 45(}6 X |47|48] X [49|50] X 41|52
» ‘ i
Corrosion -ANP53(54] X [55|56] X [57]58] X [59|60] X |41]62
)
Heat Damage \C X |63|64] X|65|66| X [67168
Broken Wires (plys) X Q~ X |69(70] X |71|72 X|73174]1 X |15|76
Cover Blistersg é’? X |77 78
(‘O\
Cover Cracks X 79180
Cracked Sleeve X 81
Torn Sleeve X |82
Broken Clamps X (83
Soaked Sleeve X |84
(a) MIL-H-5593
(b) MIL-H-8794C
(c) MIL-H-83797
(d) MIL-H-8788B
(e) MIL-H-25579C & MIL-H-27267A
(f) MIL-H-38360 5
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Kinked Assemblies — Minor and Major.

_'l Hose (MIL-H-5593).
6

Low Pressure Rubber

PLATE 1

PLATE 2
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PLATE 3

PLATE 4

Kinked Assemblies - Minor and Major. Medium Pressure Rubber
Hose with Fabric Cover.

(MIL-H-8794C)
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Kinked Assemblies — Minor and Major. Medium Pressure Rubber

Hose with Stainless Steel Reinforcement
(Mil-H-83797).

PLATE 5

PLATE 6
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PLATE 7

PLATE 8

Kinked Assemblies — Minor and Major. Low and Medium Pressure
Teflon Hose (MIL-H-25579/MIL-H-27267).



https://saenorm.com/api/?name=2deeda822249470d710eee1f9867e55b

Abrasion - Minor and Major.

(MIL-H-5593).

Low Pressure Rubber Hose

PLATE 9

PLATE 10
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Abrasion -

Minor and Major.
with Fabric Cover.

ARP 1658

PLATE 11

PLATE 12

Medium Pressure Rubber Hose

(MIL-H-8794C).

11
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PLATE 13

PLATE 14

Abrasion — Minor and Major. Medium Pressure Rubber Hose
with Stainless Steel Reinforcement.
(MIL-H-83797).

B 121
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PLATE 15

PLATE 16

Abrasion - Minor and Major. High Pressure Rubber Hose with

Rubber Cover. (MIL-H-8788B).



https://saenorm.com/api/?name=2deeda822249470d710eee1f9867e55b

ARP 1658

PLATE 17

PLATE 18

3 ;\ 2 14 /f r __/‘,_,

.,I

X ' BN </ S

Abrasion - Minor and Major. Low and Medium Pressure Teflon Hose.

_.l (MIL-H-25579C/MIL-H-272674).
14
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PLATE 19

PLATE 20

Abrasion - Minor and Major.
(MIL-H-38360).

High Pressure Teflon Hose.

15
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Weathering - Minor and Major.

16

(MIL-H-5593).

Low Pressure Rubber Hose.

PLATE 21

PLATE 22
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Weathering - Minor and Major.
Rubber Covering.

High Pressure Rubber Hose with

(MIL-H-8788B).

ARP 1658

PLATE 23

PLATE 24

17
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PLATE 25

PLATE 26

Heat Cracking - Minor and Major. Low Pressure Rubber Hose.

(MIL-H-5593).
1
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Minor Leaker — Must be correctable to prevent further
leakage. ie.(tightening end fittings).

@
Sample photo not available. Fo atd
candidate reproducible photos Q%?éAE
G-3D, 400 Commonwealth Dr., Wé% endale,
PA 15096 (ATTN: Staff Eng\mer)

&\

&

A’\Qﬁ
O
&
o
&
S

the hoge asse y should be replaced.

D
5

Major Leaker é§§§§ﬁot be corrected to stop leakage therefore

Sample photo not available, Forward

«Q\

Qo)
&P

candidate reproducible photos to SAE
G-3D, 400 Commonwealth Dr., Warrendale,
PA 15096 (ATIN: Staff Engineer)

Leaker —Minor and Major. Low Pressure Rubber Hose,
(MIL-H-5593).

PLATE 27

PLATE 28

1:9



https://saenorm.com/api/?name=2deeda822249470d710eee1f9867e55b

ARP 1658

Minor Leaker - Must be correctable to prevent further

leakage. ie.(tightening end fittings).

Sample photo not available. TForward
candidate reproducible photos to SAE
G=3D_ 400 Commonwealth Dr Warrendale

Major [Leaker - Canno§§§k corrected to stop leakage thereforq,

X

&

‘§;>Samp1e photo not available. Forward

PA 15096 (ATTN: Staff Engineer)

the e assembly should be replaced.

candidate reproducible photos to SAE
G-3D, 400 Commonwealth Dr., Warrendale
PA 15096 (ATTN: Staff Engineer)

Leaker — Minor and Major. Medium Pressure Rubber Hose with
Fabric Cover. (MIL-H-8794C).

20I

PLATE 29

PLATE 30
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Minor Leaker - Must be correctable to prevent further

leakage.

ie.(tightening end fittings).

R
NO

Leaker — Minor and Major.

L

Sample photo not available. Forward [£5)
candidate reproducible photos to SAEé}
G-3D, 400 Commonwealth Dr., Warre le,
PA 15096 (ATIN: Staff Engine

O
&
N
&
S

Majqr Leaker *shénnot be corrected to stop leakage
(§2’therefore, the hose assembly should

be replaced.
3

Q;?~ Sample photo not available. Forward

candidate reproducible photos to SAE
G-3D, 400 Commonwealth Dr., Warrendale,
PA 15096 (ATTN: Staff Engineer)

Stainless Steel Reinforcement. (MIL-H-83797).

Medium Pressure Rubber Hose with

PLATE 31

PLATE 32

21



https://saenorm.com/api/?name=2deeda822249470d710eee1f9867e55b

ARP 1658

Minor Leaker - Must be correctable to prevent further PLATE 33
leakage. ie. (tightening end fittings).

R
NO
@\Q
Sample photo not available. Forward é}
candidate reproducible photos to
G-3D, 400 Commonwealth Dr., War ale,
PA 15096 (ATTN: Staff Engiag T
QO

§$§b

A\Q’$
O
&
@
~
Ko

Major Lepker - C 't be corrected to stop leakage therefore, PLATE 34
hose assembly should be replaced.

X

Sampl 37gd Forward

candidate reproducible photos to SAE
G-3D, 400 Commonwealth Dr., Warrendale,
PA 15096 (ATTN: Staff Engineer)

Leaker — Minor and Major. High Pressure Rubber Hose with
Rubber Cover. (MIL-H-8788B).

—]
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Minor Leaker - Must be correctable to prevent further PLATE 35
leakage. ie.(tightening end fittings).

Sample photo not available. Forward Q§§b
candidate reproducible photos to SAE N
G-3D, 400 Commonwealth Dr., Warrendale,{f?

PA 15096 (ATTN: Staff Engineer) «

Major Tjeaker - C ngbk be corrected to stop leakage thereforel, PLATE 36
&"bose assembly should be replaced.

@?\ Sample photo not available. Forward
candidate reproducible photos to SAE

G-3D, 400 Commonwealth Dr., Warrendale
PA 15096 (ATTN: Staff Engineer)

Leaker - Minor and Major. Low and Medium Pressure Teflon Hose.
(MIL-H-25579C/MIL-H-27267A).

23
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Minor Leaker — Must be correctable to prevent further

Major Leak

leakage. ie.(tightening end fittings).

Sample photo not available. Forward

G-3D, 400 Commonwealth Dr., Warrendale

PA 15096 (ATIN: Staff Engineer) qgfé
S
L
QQ
>
\X\Q
o
Qb
xO

O

:§§§235e assemlby should be replaced.
X

Sample photo not available. Forward

candidate reproducible photos to SAE N

®
Q)‘o

br — Can Ssﬁe corrected to stop leakage therefore,

candidate reproducible photos to SAE
G-3D, 400 Commonwealth Dr., Warrendale
PA 15096 (ATIN: Staff Engineer)

Leaker — Minor and Major. High Pressure Teflon Hose.

24

(MIL-H-38360).

PLATE 37

PLATE 38
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Minor:

Must be correctable to prevent further leakage without PLATE 39
damage to the fire sleeve and the sleeve must not be

saturated with fluid.

Sample photo not available. Forward Q§b
candidate reproducible photos to SAE QD
G-3D, 400 Commonwealth Dr., Warrendale,<sg

PA 15096 (ATTIN: Staff Engineer) s\fb

Major
Cannof be corrgggé;ie to stop leakage therefore the hose PLATE 40
assemply shouk?. e replaced.

Q;?~ Sample photo not available. Forward
candidate reproducible photos to SAE

G-3D, 400 Commonwealth Dr., Warrendale,
PA 15096 (ATIN: Staff Engineer)

Leaker - Minor and Major. Fire Sleeved Hose.

25
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PLATE 41

PLATE 42

Tears — Minor and Major. Low Pressure Rubber Hose.

(MIL-H-5593).
26I
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Tears — Minor and Major.
Rubber Covering.

ARP 1658

PLATE 43

PLATE 44

High Pressure Rubber Hose with
(MIL-H-8788B).

27
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PLATE 45

PLATE 46

Twist — Minor and Major. Medium Pressure Rubber Hose with

_| Fabric Cover. (MIL-H-8794C).
28
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PLATE 47

PLATE 48

Twist — Minor and Major. High Pressure Rubber Hose with

Rubber Cover. (MIL-H-8788B).

29
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PLATE 49

PLATE 50

Twist - Minor and Major. Low and Medium Pressure Teflon Hose.

_I (MIL-H-25579C/MIL-H-27267A).
30
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Twist — Minor and Major.
(MIL-H-38360).

High Pressure Teflon Hose.

ARP 1658

PLATE 51

PLATE 52

33.
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minor.

Any evid
major.

Corrosion -

=l

Any evidence of corrosion of the wire reinforcement is

Sample photo not available. Forward
candidate reproducible photos to SAE
G-3D, 400 Commonwealth Dr., Warrendale,

bnce of cor on of the wire reinforcement is

X

?Sgémple photo not available. Forward

PA 15096 (ATTIN: Staff Engineer) *\Q§
O

o)
\ng
Q

Qb candidate reproducible photos to SAE

G-3D, 400 Commonwealth Dr., Warrendale,
PA 15096 (ATIN: Staff Engineer)

Minor and Major. Medium Pressure Rubber Hose with

Fabric Cover. (MIL-H-8794C).

PLATE 53

PLATE 54
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Any evidence of corrosion of the wire reinforcement is PLATE 55
minor.
3 il i ok W Pt ke e |
odIIpIE PIIULU TIUL o vVallolries—Erweress
candidate reproducible photos to SAE Q§b
G-3D, 400 Commonwealth Dr., Warrendale, ,\(O
PA 15096 (ATTN: Staff Engineer)
Q
;\’b
o)

Corrosion — Minor and Major.

Stainless Steel reinforcement.

PLATE 56

Medium Pressure Rubber Hose with

(MIL-H-83797).

33
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Any evidence of corrosion of the wire reinforcement is minor.

Qo)
&P

Sample photo not available. Forward

candidate reproducible photos to SAE N
G-3D, 400 Commonwealth Dr., Warrendale, Q§$Q
PA 15096 (ATIN: Staff Engineer) 6\
X
N
<
N
N
O

Any evidehce of 6§2rosion of the wire reinforcement is major.

3

q;?~8ample photo not available. Forward

candidate reproducible photos to SAE
G-3D, 400 Commonwealth Dr., Warrendale,
PA 15096 (ATTN: Staff Engineer)

Corrosion - Minor and Major, High Pressure Rubber Hose with
Rubber Cover. (MIL-H-8788B).

34

PLATE 57

PLATE 58
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Any evidence of corrosion of the wire reinforcement is PLATE 59

minor.

Sample photo not available. Forward
candidate reproducible photos to SAE
G-3D, 400 Commonwealth Dr., Warrendale
PA 15096 (ATTN: Staff Engineer)

o)
\ng
@\Q
S

PLATE 60

Corrosion - Minor and Major. Low and Medium Pressure Teflon Hose.

(MIL-H-25579C/MIL-H-27267A).

a5
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Any evidence of corrosion of the wire reinforcement is PLATE 61
minor.

Sample photo not available. Forward

candidate reproducible photos to SAE (Q(b

G-3D, 400 Commonwealth Dr., Warrendale NSD

PA 15096 (ATTN: Staff Engineer) (Q

>
S
$¢5testedsds PLATE 62

High Pressure Teflon Hose.

Corrosion - Minor and Major.

(MIL-H-38360).
36|
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PLATE 63

Heat Damage - Minor and Major.
with Fabric Cover.

Medium Pressure Rubber Hose

(MIL-H-8794C).

PLATE 64

37
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Minor - Any loss of the original flexibility of the hose. PLATE 65

Sample photo not available. Forward

S iGate TEproducible photos to SAE

b-3D, 400 Commonwealth Dr., Warrendale C§b
PA 15096 (ATIN: Staff Engineer) ASD

PLATE 66

Heat Damage - Minor and Major. Medium Pressure Rubber Hose with

Stainless Steel Reinforcement. (MIL-H-83797).
38|
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PLATE 67

PLATE 68

Heat Damage — Minor and Major. High Pressure Rubber Hose with
Rubber Cover. (MIL-H-8788B).
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