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                                                                                                 SELECTING THE PROPER HOSE

There are many different types of hose available on the market, including metal, rubber, composite, PTFE, and fabric� 
The decision of which hose type to buy depends on the application for which the hose is being used� Generally, there 
are eight factors that should alert you to consider using metal hose:

1�  TEMPERATURE EXTREMES  
                  If either the temperature of the media going through the hose or the surrounding atmospheric temperature 
      is very cold or hot, metal may be the only material that can withstand such temperature extremes�  

2�  CHEMICAL COMPATIBILITY  
                  Metal hose can handle a wider variety of chemicals than most other hose types� If the hose will be  
      exposed to aggressive chemicals (either internally or externally), metal hose should be considered�

3�  PERMEATION CONCERNS  
                  Non-metal hose is susceptible to gas permeation through the hose wall and into the atmosphere�  
      Metal hose, on the other hand, does not allow permeation� If containing the gases inside the hose is  
      important, metal hose may be required�

4�  POTENTIAL FOR CATASTROPHIC FAILURE 
                  When a metal hose fails, it usually develops small holes or cracks� Other hose types tend to develop 
      larger cracks or come apart completely� If a sudden hose failure is potentially catastrophic, a metal hose 
      may help minimize the effects of a failure by leaking product at a slower rate�

5�  ABRASION AND OVERBENDING CONCERNS  
                  To prevent abrasion and overbending, a metal hose can be used as a protective cover over wires or  
      even other hoses� 

6�  FIRE SAFETY 
                  Other hose types will melt when exposed to fire, while metal hose maintains its integrity up to 1300° F.  

7�  ACHIEVING FULL VACUUM 
                  Under full vacuum, metal hose maintains its shape while other hose types may collapse�

8�  FLEXIBILITY IN FITTING CONFIGURATION  
                  Virtually any type of fitting can be attached to metal hose, while other hose types require special shanks  
      and collars� 

WHEN TO USE METAL HOSE
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             S�T�A�M�P�E�D�         
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To properly design a metal hose assembly for a particular application, the following design parameters must be  
determined�  To help remember them, they have been arranged to form the acronym “S�T�A�M�P�E�D�”

1�  SIZE 
                 The diameter of the connections to which the assembly will be installed is needed to provide a proper fit.   

2�  TEMPERATURE 
                  As the temperature to which the assembly is exposed (internally and externally) increases, the strength  
      of the assembly’s components decreases�  Also, the coldest temperature to which the hose will be  
      exposed can affect the assembly procedure and/or fitting materials.  If you do not provide this information, 
      it will be assumed that the temperatures are 70° F. 

3�   APPLICATION 
                  This refers to the configuration in which the assembly is installed.  This includes both the dimensions of  
      the assembly, as well as the details of any movement that the assembly will experience�  This information 
      is necessary to determine assembly length and required flexibility.

4�  MEDIA 
                  Identify all chemicals to which the assembly will be exposed, both internally and externally�  This is  
      important since you must be sure the assembly’s components are chemically compatible with the media  
      going through the hose, as well as the environment in which the hose is to be installed�  If no media is  
      given, it will be assumed that both the media and the external environment are compatible with all of the  
      available materials for each component�

5�  PRESSURE 
                  Identify the internal pressure to which the assembly will be exposed�  Also, determine if the pressure is  
      constant or if there are cycles or spikes�  This information is important to determine if the assembly is 
      strong enough for the application�  If no pressure is given it will be assumed that the pressure is low and  
      there are no pressure surges/spikes�  

6�  END FITTINGS
                  Identify the necessary end fittings. This is required since fittings for the assembly must be chosen to  
      properly fit the mating connections.

7�  DYNAMICS 
                  Identify the velocity at which the media will flow through the assembly.  Since corrugated metal hose does 
      not have a smooth interior, rapid media flow can create a resonant frequency that will cause the hose to  
      vibrate and prematurely fail�  If no velocity is given, it will be assumed that the velocity is not fast enough  
      to affect the assembly’s performance�

S.T.A.M.P.E.D.



Length Considerations 
Technical Charts

Common Causes of Metal Hose Failure
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         LENGTH CONSIDERATIONS

Live Length

Overall Length

To calculate the proper length of a hose assembly, you need to:
  
 1�  Verify that the installation is properly designed (refer to Do’s & Don’ts on page 13-14 in  
                   Technical Section)

    •  Do not torque the hose
    •  Do not overbend the hose
    •  Do not compress the hose

 2�  Calculate the live length of the assembly - The live length of the assembly is the                   
                   amount of active (flexible) hose in an assembly; that is, the hose between the braid collars   
                   (refer to page 6 for formulas to help calculate live length for a variety of common  
                   hose installations)�

 3�  Calculate the overall length of the assembly - Overall length is equal to the live length  
                   plus the lengths of the braid collars and fittings.  When adding fitting lengths, be aware 
                   that the points from which measurements should be taken vary for different fitting  
                   types.  When calculating overall length for assemblies with threaded fittings, remember 
                   to account for the length of thread that is lost by threading into the mating connection 
          

JIC/SAE-type fittings are measured from the  
seat of the fitting

Elbows and other fittings with a radius are  
measured from the centerline of the fitting

Flanges are measured from the flange face  
or from the face of the stub end if one is used

Threaded fittings are measured to the end of  
the fitting

For assistance in making any calculation or for dimensional information on fittings, please contact 
Hose Master’s Inside Sales Department�

X

X

X
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         LENGTH CONSIDERATIONS

For the following formulas:
   L = Live length of hose (inches)
   T = Travel (inches)
   S = Hose outside diameter

   Verify that the installed radius is greater than the stated Minimum Bend Radius for 
                                                 the hose at the required working pressure�

   Verify that the centerline of the hose remains in the same plane during cycling to  
                                                 prevent twisting the assembly�

CONSTANT RADIUS TRAVELING LOOP (A-Loop)     

 Formula:  L = 4R + 1/2T

VARIABLE RADIUS TRAVELING LOOP (B-Loop)     

 Formula:  L = 4R + 1.57T

R = Installation radius in this formula

R = Installation radius in this formula

                           LENGTH CONSIDERATIONS

LATERAL OFFSET

Formula:  L = √ 20R x T             Lp = √ L2  - T2

R = Hose minimum bend radius in this formula

ANGULAR DEFLECTION

Formula:  L = 2S + (0/57�3)R
R = Hose minimum bend radius in this formula

VERTICAL LOOP WITH MOVEMENT IN TWO DIRECTIONS (Combination Loop)

Formula:  L = 4R + 1�57T1 + (T2/2)
R = Hose installation radius in this formula 

935
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       TECHNICAL CHARTS                                                                      

Pressure drop in a piping system is often a concern for the designer�  Compared to rigid pipe, there is always a greater pres-
sure drop in corrugated metal hose�  The following graphs are offered as aids in estimating pressure drop in corrugated hose 
conveying water and air.  The values derived are approximate and apply only to straight-line installations.  Bends and fittings 
can increase the pressure drop�
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Pressure Drop Graph for Water Pressure Drop Graph for Air

Fluid Velocity (Gals� Per Minute) Water at 70° F. Cubic Feet Per Minute of Free Air at 60° F.

For Air Inlet Pressures Other Than 100 PSIG:    P�D� = P�D� @ 100 PSIG  (      )100 + 14�7
   P + 14�7

When calculating the overall length (OAL) of a hose assembly that has a pipe thread as one or both 
end connection(s), consideration must be given to thread engagement�  For example, using the chart 
below, a hose assembly with a 1” male pipe on one end would have 0�66” added to the OAL to  
compensate for the length of thread that will be engaged during installation�

Nominal Pipe Size 
(in.) 1/4 3/8 1/2 3/4 1 1 1/4 1 1/2 2 2 1/2 3 4 5 6

Thread  Allowance (in�)
(Dim “A”) 0�40 0�41 0�53 0�55 0�66 0�68 0�68 0�70 0�93 1�01 1�09 1�18 1�20

PRESSURE DROP

THREAD ALLOWANCE
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       TECHNICAL CHARTS                                                                      
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                                                                                                                 TECHNICAL CHARTS

C
yc

le
s 

pe
r S

ec
on

d 
(H

2)

Amplitude (inches)
The above graph is representative and should only be used as a guide for estimation purposes�  If there are any  
questions, or your application is near the “Consult Factory” region, please contact Hose Master Inside Sales�

When installing a hose  
assembly in a vibration  
application, make sure to 
install it so the axis of the  
hose is perpendicular to the 
direction of the vibration�

If there is vibration in more 
than one direction, either  
install a longer hose bent at 
90° or install a “Dog Leg”  
assembly�

VIBRATION
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           TECHNICAL CHARTS

To calculate a working pressure derated for elevated temperature, you must first obtain the derating factors for all of the  
assembly components (i.e. hose, braid, fittings, etc.) from the following chart.  Multiply the hose working pressure shown in  
the catalog by the lowest rating obtained below to determine the derated working pressure� Note:  The working pressure of  
an assembly at elevated temperatures may be affected by fitting type, material, and method of attachment.

Working Pressure Derating Factor

Temp. in  
Degrees F

T304
T301* T304L T316 T316L T321 C276

Monel  
400 & 
C22

Inco-
nel
600

Inconel
625

Car-
bon 

Steel**

Alum.
3003
H14

Bronze Copper

70 1�00 1�00 1�00 1�00 1�00 1�00 1�00 1�00 1�00 1�00 1�00 1�00 1�00

100 1�00 1�00 1�00 1�00 1�00 1�00 1�00 1�00 1�00 1�00 1�00 0�97 1�00

200 1�00 1�00 1�00 1�00 1�00 1�00 0�88 1�00 1�00 1�00 1�00 0�89 0�80

300 1�00 1�00 1�00 1�00 1�00 1�00 0�82 1�00 1�00 1�00 0�64 0�83 0�78

400 0�94 0�93 0�97 0�93 1�00 1�00 0�79 1�00 1�00 1�00 0�34 0�78 0�50

500 0�88 0�86 0�90 0�86 0�96 0�99 0�79 1�00 0�97 0�95 0�13

600 0�82 0�81 0�85 0�81 0�91 0�93 0�79 1�00 0�95 0�87

650 0�81 0�79 0�84 0�79 0�89 0�90 0�79 1�00 0�94 0�85

700 0�80 0�77 0�82 0�77 0�87 0�88 0�79 1�00 0�93 0�83

750 0�78 0�75 0�81 0�75 0�86 0�86 0�79 1�00 0�93 0�65

800 0�76 0�74 0�80 0�74 0�84 0�84 0�79 1�00 0�93 0�54

850 0�75 0�72 0�79 0�72 0�84 0�83 0�79 0�99 0�93 0�44

900 0�73 0�71 0�78 0�71 0�83 0�82 0�76 0�95 0�93 0�33

950 0�72 0�69 0�77 0�69 0�81 0�81 0�71 0�95 0�93 0�23

1000 0�69 0�67 0�77 0�67 0�81 0�80 0�48 0�42 0�93

1050 0�61 0�65 0�73 0�65 0�70 0�68 0�27 0�93

1100 0�49 0�62 0�62 0�61 0�55 0�55 0�20 0�69

1150 0�39 0�53 0�49 0�52 0�41 0�47 0�57

1200 0�30 0�38 0�37 0�38 0�32 0�36 0�36

1250 0�24 0�28 0�28 0�28 0�25 0�29

1300 0�21 0�21 0�21

When gas or liquid being conveyed in a corrugated metal hose exceeds certain limits, resonant vibration can occur�   
Resonance may cause very rapid failure of the assembly�  In those applications where product velocities exceed the limits 
shown in the chart below, a revision of the assembly design might include:

1�  Addition of an interlocked metal hose liner
2�  An increase in the corrugated hose I�D�
3�  A combination of the above

Velocity in Metal Hose

Installation 
Configuration

Maximum Product Velocity (Feet/Second)

Unbraided Braided
Dry Gas Liquid Dry Gas Liquid

Straight Run 100 50 150 75
45 Degree Bend 75 40 115 60
90 Degree Bend 50 25 75 40
180 Degree Bend 25 12 38 19

* T301 is not listed in B31�1, but its tensile and yields are identical to T304 per ASM Metals Reference book 3rd Ed� Page 364
**Do not use for temperatures lower than 32°F

WORKING PRESSURE DERATING FACTOR

VELOCITY
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                                                                                        TECHNICAL CHARTS

Absolute 
Pressure

(PSIA)

Gauge
Pressure

(PSIG)

Temp. 
Degrees

Fahrenheit

Temp. 
Degrees

Centigrade

Specific
Volume
(cu. ft.  
per lb.)

15 0�3 213 101 26�3
20 5�3 228 109 20�1
25 10�3 240 116 16�3
30 15�3 250 121 13�7
35 20�3 259 126 11�9
40 25�3 267 130 10�5
45 30�3 274 134 9�4
50 35�3 281 138 8�5
55 40�3 287 142 7�8
60 45�3 293 145 7�2
65 50�3 298 148 6�7
70 55�3 303 151 6�2
75 60�3 308 153 5�8
80 65�3 312 156 5�5
85 70�3 316 158 5�2
90 75�3 320 160 4�9
95 80�3 324 164 4�7

100 85�3 328 164 4�4
105 90�3 331 166 4�2
110 95�3 335 168 4�0
115 100�3 338 170 3�9
120 105�3 341 172 3�7
125 110�3 344 173 3�6
130 115�3 347 175 3�5
135 120�3 350 177 3�3
140 125�3 353 178 3�2
145 130�3 356 180 3�1
150 135�3 358 181 3�0
160 145�3 364 184 2�8
170 155�3 368 187 2�7

Material Fº
(Cº)

70
(21)

200
(93)

300
(149)

400
(205)

500
(260)

600
(316)

700
(371)

800
(427)

900
(482)

1000
(538)

1100
(593)

1200
(649)

1300
(705)

1400
(760)

Carbon Steel: carbon-moly steel  
low-chrome steels (through 3% Cr)

A 6.38 6.60 6.82 7.02 7.23 7.44 7.65 7.84 7.97 8.12 8.19 8.28 8.36
B 0 0.99 1.82 2.70 3.62 4.60 5.63 6.70 7.81 8.89 10.04 11.10 12.22 13.34

Intermediate alloy steels:
5 Cr Mo-9 Cr Mo

A 6.04 6.19 6.34 6.50 6.66 6.80 6.96 7.10 7.22 7.32 7.41 7.49 7.55
B 0 0.94 1.71 2.50 3.35 4.24 5.14 6.10 7.07 8.06 9.05 10.00 11.06 12.05

Austenitic stainless steels A 9.34 9.47 9.59 9.70 9.82 9.92 10.05 10.16 10.29 10.39 10.48 10.54 10.60
B 0 1.46 2.61 3.80 5.01 6.24 7.50 8.80 10.12 11.48 12.84 14.20 15.56 16.92

Straight chromium stainless steels:
12 Cr, 17 Cr, and 27 Cr

A 5.50 5.66 5.81 5.96 6.13 6.26 6.39 6.52 6.63 6.72 6.78 6.85 6.90
B 0 0.86 1.56 2.30 3.08 3.90 4.73 5.60 6.49 7.40 8.31 9.20 10.11 11.01

25 Cr-20 Ni A 7.76 7.92 8.08 8.22 8.38 8.52 8.68 8.81 8.02 9.00 9.08 9.12 9.18
B 0 1.21 2.18 3.20 4.24 5.33 6.44 7.60 8.78 9.95 11.12 12.31 13.46 14.65

Monel 67: Mi-30 Cu A 7.84 8.02 8.20 8.40 8.58 8.78 8.96 9.16 9.34 9.52 9.70 9.88 10.04
B 0 1.22 2.21 3.25 4.33 5.46 6.64 7.85 9.12 10.42 11.77 13.15 14.58 16.02

Monel 66: Ni-29 CuAl A 7.48 7.68 7.90 8.09 8.30 8.50 8.70 8.90 9.10 9.30 9.50 9.70 9.89
B 0 1.17 2.12 3.13 4,17 5.28 6.43 7.62 8.86 10.16 11.50 13.00 14.32 15.78

Aluminum A 12.95. 13.28 13.60 13.90 14.20
B 0 2.00 3.66 5.39 7.17 9.03

Gray cast iron A 5.75 5.93 6.10 6.28 6.47 6.65 6.83 7.00 7.19
B 0 0.90 1.64 2.42 3.24 4.11 5.03 5.98 6.97 8.02

Bronze A 10.03 10.12 10.23 10/32 10.44 10.52 10.62 10.72 10.80 10.90 11.00
B 0 1.56 2.79 4.05 5.33 6.64 7.95 9.30 10.68 12.05 13.47 14.92

Brass A 9.76 10.00 10.23 10.47 10.69 10.92 11.16 11.40 11.63 11.85 12.09
B 0 1.52 2.76 4.05 5.40 6.80 8.26 9.78 11.35 12.98 14.65 16.39

Wrought iron A 7.32 7.48 7.61 7.33 7.88 8.01 8.13 8.29 8.39
B 0 1.14 2.06 3.01 3.99 5.01 6.06 7.12 8.26 9.36

Copper-nickel (70/30) A 8.54 8.71 8.90
B 0 1.33 2.40 3.52

Absolute 
Pressure

(PSIA)

Gauge
Pressure

(PSIG)

Temp.
Degrees

Fahrenheit

Temp.
Degrees

Centigrade

Specific
Volume
(cu. ft.  
per lb.)

180 165�3 373 189 2�5
190 175�3 378 192 2�4
200 185�3 382 194 2�3
210 195�3 386 197 2�2
220 205�3 390 199 2�1
230 215�3 394 201 2�0
240 225�3 397 203 1�9
250 235�3 401 205 1�8
260 245�3 404 207 1�8
270 255�3 408 209 1,7
280 265�3 411 211 1�7
290 275�3 414 212 1�6
300 285�3 417 214 1�5
350 335�3 432 222 1�3
400 385�3 445 230 1�2
500 485�3 467 242 0�9
550 535�3 477 247 0�8
600 585�3 486 252 0�8
650 635�3 495 257 0�7
700 685�3 503 262 0�7
750 735�3 511 266 0�6
800 785�3 518 270 0�6
850 835�3 525 274 0�5
900 885�3 532 278 0�5
950 935�3 538 281 0�5

1000 985�3 545 285 0�4
1050 1035�3 551 288 0�4
1100 1085�3 556 291 0�4
1150 1135�3 562 294 0�4
1200 1185�3 567 297 0�4

(ANSI B31�1�0-1967)

SATURATED STEAM

THERMAL EXPANSION OF PIPE
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10

A = mean coefficient of thermal expansion x 106, in/in/°F in going from 70°F. (21° C.) to indicated temperature
B = linear thermal expansion, in/100 ft.. going from 70° F. (21° C.) to indicated temperature
Multiply values of A shown by 1.80 to obtain coefficient of expansions in cm/cm/°C.
Multiply values of B shown by 8�33 to obtain linear expansion in cm per 100 m�



Corrosion:  
Residue on hose, corroded wires, pitting in  
hose wall�

COMMON CAUSES FOR METAL HOSE FAILURES

           COMMON CAUSES FOR METAL HOSE FAILURES
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Vibration:  
Braid wear, braid markings on hose exterior, 
fatigue cracks in hose�

Axial Compression: 
Hose “squirms” beneath braid�

Overbending:  
Bulged braid behind fitting, deformed 
corrugations�

Torque:  
Branched, irregular fractures at an angle to the 
hose surface�

Overpressurization:  
Displaced braid beams, deformed corrugations, 
collapsed valleys on hose exterior�

Abrasion:  
Braid wear, hose exterior worn through by braid�

Broken or Loose Braid: 
Braid wires are damaged or bulging away from 
the hose�

Metal hose is used in a variety of applications in the harshest of environments�  Listed below are some common ways a 
metal hose can fail in service, as well as signs to look for when surveying metal hoses to determine whether or not a hose 
has failed�
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Do’s & Don’ts
Hose Inspection Checklist

Testing Options
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           DO’S & DON’TS

DO:  Use longer live length�  
With each corrugation doing less 
work; fatigue is reduced.
Sharp bends are made with  
fittings, not hose.

DON’T: Have a live hose length 
that is too short which puts 
excess stress on the hose�  
Stress is highest behind each 
braid collar�

DON’T:  Have hose movements 
in different planes� Any move-
ments outside of the  same 
plane exert torsional stress on 
hose�

DO:  Modify piping to keep the    
hose and all related move-
ments in the same plane�  This
ensures maximum cycle life 
by eliminating undue stress to 
hose�

DON’T:  Make sharp bends on 
one both hose ends, as this    
accelerates fatigue to the hose
causing stress in a few  
concentrated corrugations�

DO:  Make sharp bends using 
pipe elbows whenever possible� 
This will extend hose life by  
reducing fatigue to the  
corrugations�

DON’T:  Grab the end of a coiled 
hose laying on the ground to 
unwind it� This action applies 
torsional stress to the hose�

DO:  Pick up a coil and roll it 
like a tire to safely unwind the 
coil and eliminate any torsion�

DO:  Use enough hose to permit 
an even, gentle bend�  Having 
more corrugations work together     
to extend hose life by spreading 
out any bending stresses�

DON’T:  Stretch the hose�  
Make sure looped installa-
tions are long enough to avoid 
stretching�  Stretching the hose 
exerts excess fatigue on  
corrugations, leading to  
premature failure�

DO:  Redesign piping to permit    
unrestricted movement�  Support 
hose in horizontal installations 
to prevent sagging, which may 
overbend the hose stresses�

DON’T:  Have hose come in 
contact with other surfaces, 
machinery, etc�  External  
contact may create abrasion  
or hinder movement leading to    
premature failure�

DO:  Install supports where 
needed to eliminate hose  
sagging and prevent  
overbending�  Make sure any 
supports do not  restrict hose 
movement�

DON’T:  Have hose sag�  The 
combined weight of the hose 
and the media conveyed may 
cause the hose to sag beyond 
its designed flexibility limits.  
This could cause abrasion or 
hinder movement leading to 
premature failure�

DO:  Tighten opposing bolt 
holes per gasket manufacturer’s     
recommendations to create an     
even seal�  Other considerations 
may include lubricating bolts and     
tightening in multiple stages�

DON’T:  Tighten flange bolts in     
a clockwise or counterclock-
wise direction�  This will create 
uneven gasket compression 
and promote leakage abrasion 
or hinder movement leading to 
premature failure�

800-221-2319 •  www�hosemaster�com
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                                                                                                 DO’S & DON’TS

DO:  Use two wrenches to  
prevent twisting the hose�  
However, be careful not to put 
the second wrench on the braid 
collar!  Unions or other swivels 
may facilitate installation�

DON’T:  Twist the hose when 
tightening a fitting.  Hose is 
subjected to torsional stress 
when fitting is tightened.  Metal 
hose is vulnerable to torsional 
stress and will fracture during 
installation or shortly after 
start-up�

DO:  Redesign the piping to 
eliminate axial compression or 
elongation of the hose�  Keep-
ing the braid tight against the     
squirm, guarantees maximum 
service life�

DON’T:  Install an assembly 
that applies axial stress to a 
hose� Compressing the as-
sembly may cause the hose to 
fatigue from overbending� The 
braid may relax, leaving the 
hose vulnerable to squirm�

DO:  Redesign piping to permit 
the use of a traveling hose loop 
to safely accommodate the 
required movements�  Follow the 
recommended minimum bend 
radius of the hose in order to     
maximize cycle life�

DON’T:  Overbend or compress 
braid on hose�  If the axial 
movement is too severe, a 
looped hose may be preferred 
to a straight assembly which 
may be subjected to overbend-
ing or braid compression�  This 
can lead to fatigue-induced 
failures�

DO: Install multiple hoses 
(where possible)   to permit 
concurrent movements� Dog 
leg assemblies prevent axial     
stresses commonly found in 
rotary joint applications, etc�

DON’T:  Install one hose to al-
low for movements in  
multiple directions�  Concurrent 
movements may induce axial or 
torsional stresses on hose�

DO    Design the installation to allow for all movement (ground, vibration, etc�) after the installation� 
DO    Keep the hose free from all objects and debris� 
DO    Measure to ensure proper length of assembly has been selected� 
DO     Handle and store the assemblies carefully before an installation�  
DO    Note the minimum bend radius as specified. 
DO    Install flexible assemblies so that the bend is as close to the center of the assembly as possible. 
DO    Use a wrench only on the hex flats. 
DO    Check for leaks before covering the installation�

DON’T     Use a wrench or any other tool on the hose or braid collar� 
DON’T     Twist or torque the hose� 
DON’T     Over-bend a flexible assembly beyond its minimum bend radius. 
DON’T     Install a flexible assembly with the bend next to the end fittings. 
DON’T     Attempt to stretch or compress a flexible assembly to fit an installation. 
DON’T     Restrict flexibility by allowing a assembly to come into contact with other components or equipment during an installation.

800-221-2319 •  www�hosemaster�com
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           INSPECTION CHECKLIST & TESTING OPTIONS
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•  Broken or missing braid wires
•  Torque
•  Over bending of hose directly behind the braid collar
•  Excessive bending stress
•  Axial compression
•  Sagging or unsupported hose installations
•  O.D. appearance; corroding braid wires, residue, mechanical impact, leakage of product in the area 
   around the assembly, etc�
•  Deformed or twisted braid
•  Braid is excessively loose on the hose
•  Damage to fitting threads
•  Nicked or out-of-round sealing surfaces
•  Damaged flange gasket surfaces

•  Incorrect fitting alignment, particularly flanged or elbow fittings

•  Improper fitting orientation

•  Swivels or loose nuts not rotating freely

HOSE INSPECTION CHECKLIST

Check for Damage� Look for:

•  Overall length of the assembly
•  Fitting size
•  Accessories (if applicable):  Guard, Covers, Insulation Jacket, Liners, Tags, Certification Papers

Check Dimensions� Look at:

TESTING OPTIONS

STANDARD LEAK TEST 
   Every corrugated hose assembly is leak tested prior to shipment�  Standard testing consists of  
   pressurizing the assembly with air and then submerging the entire assembly under water�  This  
   method is reliable and sufficient for  the majority of applications. 

HYDROSTATIC TESTING 
   While the standard test is designed to detect leaks, hydrostatic testing is designed to test the  
   assembly’s strength� Testing of an assembly to its full permissible test pressure can be economically  
   and accurately accomplished by filling the assembly with liquid while concurrently evacuating all air. 
   The assembly is then hydrostatically pressurized using high-pressure pumps and the test pressure is 
   maintained for a predetermined period of time�  

HIGH-PRESSURE GAS  
   Testing with air under water, at pressures of up to 2500 psi, is available for specialized applications�   
   For a more sensitive test, the use of gases, such as nitrogen or helium, can be requested�

DYE PENETRANT
   Dye penetrant testing is available for both leak and weld bead inspection, in accordance with Hose 
   Master procedures or to customer-specified standards.

HELIUM MASS SPECTROMETER 
   This is the most sensitive leak detection method generally available�  The standard test method is to  
   attach the assembly to a mass spectrometer and generate a very high vacuum in the assembly�  The 
   exterior of the assembly is then flooded with helium.  The relatively tiny helium atoms penetrate even  
   very small openings and are drawn into the mass spectrometer where they are detected and the leak  
   size is quantified.  Helium Mass Spetrometer testing can be modified to satisfy customer or regulatory  
   agency requirements� 
  



           INSPECTION CHECKLIST & TESTING OPTIONS

Definitions

16



         DEFINITIONS

ABRASION
External damage to a hose assembly caused by its being rubbed on a 
foreign object�

AMBIENT/ATMOSPHERIC CONDITIONS
The surrounding conditions, such as temperature, pressure, and corrosion, 
to which a hose assembly is exposed�

ANGULAR DEFLECTION
The displacement that occurs when an assembly is bent into a single 
curve, expressed as an angle�

ANNULAR
Refers to the convolutions on a hose that are a series of complete circles 
or rings located at right angles to the longitudinal axis of the hose (some-
times referred to as “bellows”)�

APPLICATION
The service conditions that determine how a metal hose  
assembly will be used�

ARMOR GUARD OR CASING
Flexible interlocked or squarelocked tubing placed over the entire length 
of a hose or in short lengths at the end of a metal hose, to protect it from 
physical damage and to limit the bending radius�

ATTACHMENT
The method of fixing end fittings to flexible metal hose, i.e., welding, braz-
ing, soldering, swaging, bonding, or mechanical�

AXIAL MOVEMENT
Compression or elongation along the longitudinal axis�

BEAMED BRAID
Braid construction where the strands of wire in each carrier  
are parallel�

BEND RADIUS
The radius of a bend measured to the hose centerline, as  
recommended by the manufacturer�

BEND RADIUS, DYNAMIC
The radius at which constant or continuous flexing occurs.

BEND RADIUS, MINIMUM
The smallest radius at which a hose can be used�

BEND RADIUS, STATIC
The smallest fixed radius to which a hose can be subjected.

BRAID
A flexible wire sheath surrounding a metal hose that prevents the hose 
from elongation due to internal pressure�  Braid is composed of a number 
of wires wrapped helically around the hose while at the same time going 
under and over each other in a basket weave fashion�

BRAID SLEEVE/RING/FERRULE/COLLAR
A ring made from tube or metal strip placed over the ends of a braided 
hose to contain the braid wires for attachment of fitting and ferrule, and to 
immobilize heat-affected corrugations�

BRAID WEAR
Motion between the braid and corrugated hose which  
normally causes wear on the outside diameter of the  
corrugation and the inside diameter of the braid�

BRAIDED BRAID
In this braid, the strands of wire on each carrier of the braiding machine 
are braided together, and then braided in normal fashion, hence the term 
“braided braid”�

BRAZING
A process of joining metals using a non-ferrous filler metal with a melting 
point that is lower than the “parent metals” to be joined�

BUTT WELD
A process in which the edges or ends of metal sections are butted together 
and joined by welding�

CASING (See ARMOR)

CONTROLLED FLEXING
Occurs when the hose is being flexed regularly, as in the case of connections 
to moving components�  Examples: platen presses and thermal growth in pipe 
work�

CONVOLUTION/CORRUGATION
The annular or helical flexing member in corrugated or  
stripwound hose�

CORROSION
The chemical or electro-chemical attack of a media upon a hose assembly�

CYCLE LIFE
The number of cycles completed by an assembly before failure�

CYCLE-MOTION
The movement from normal to extreme position and return�

DEVELOPED LENGTH/OVERALL LENGTH
The length of a hose plus fittings required to meet the  
conditions of a specific application.

DOG-LEG ASSEMBLY
Two hose assemblies joined by a common elbow�

DUPLEX ASSEMBLY
An assembly consisting of two hose assemblies - one inside the other, and 
connected at the ends�  Also known as  
“jacketed assemblies�”

EROSION
The wearing away of the inside or outside convolutions of a hose caused by 
the flow of the media conveyed, such as wet steam, abrasive particles, etc.

FATIGUE FAILURE
Failure of the metal structure associated with/due to the  
flexing of metal hose or bellows.

FERRULE (See BRAID SLEEVE)

FITTING/COUPLING
A loose term applied to the nipple, flange, union, etc.,  
attached to the end of a metal hose�

FLOW RATE
Pertains to a volume of media being conveyed in a given time period, e�g�, 
cubic feet per hour, pounds per second, gallons per minute, etc�

FREQUENCY
The rate of vibration or flexure of a hose in a given time period, e.g. cycles per 
second (CPS), cycles per minute (CPM), cycles per day (CPD)�

HELICAL
Used to describe a type of corrugated hose having one continuous convolution 
resembling a screw thread�

HELICAL WIRE ARMOR/SPRING GUARD
To provide additional protection against abrasion�  Metal hoses can be sup-
plied with an external round or oval section wire spiral�

INSIDE DIAMETER (I�D�)
The diameter inside the hose corrugation�

INTERLOCKED/SQUARELOCKED HOSE
Formed from profiled strip and wound into flexible metal  
tubing with no subsequent welding, brazing, or soldering�  May be made 
pressure-tight by winding in strands of packing�
Refer to Stripwound catalog�

LAP WELD (LW)
Type of weld in which the ends or edges of the metal overlap each other�

LATERAL OFFSET
The perpendicular distance between parallel fitting axes of an assembly.

LINER
Flexible sleeve used to line the inside diameter of hose when conveying a 
high-velocity media, also prevents erosion�

LIVE LENGTH
The amount of active (flexible) length of hose in an assembly.  Does not 
include the length of fittings and ferrules.
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         DEFINITIONS                                                                                                                           DEFINITIONS

LOOP INSTALLATION
The assembly is installed in a loop or “U” shape and is most often used 
when frequent and/or large amounts of motion are involved�

MEDIUM, MEDIA
The substance(s) being conveyed through a system�

NOMINAL DIAMETER
Indicates the approximate inside diameter�

OFFSET-LATERAL, PARALLEL
The distance that the ends of a hose assembly are displaced in relation 
to each other as a result of connecting two misaligned terminations in a 
system, or intermittent flexure required in a hose application.

OPERATING CONDITIONS
The pressure, temperature, motion, and environment to which a hose 
assembly is subjected�

OUTSIDE DIAMETER (O�D�)
The external diameter of a metal hose, measured at the top of the cor-
rugation or braiding�

PERCENT OF BRAID COVERAGE
The percent of the surface area of a hose that is covered by braid�

PITCH
The distance between the two peaks of adjacent corrugations or convolu-
tions�

PLY, PLIES
The number of individual thicknesses of metal used in the construction of 
a wall of the convoluted hose�

PRESSURE
Usually expressed in pounds per square inch (psi)�

PRESSURE, BURST 
Failure of the hose where the braid fails in tensile, or the hose ruptures, or 
both, due to the internal pressure applied�  

PRESSURE, DEFORMATION
The pressure at which the convolutions of a hose become permanently 
deformed�

PRESSURE, MAXIMUM ALLOWABLE WORKING
The maximum pressure at which a hose or hose assembly is designed to 
be used�

PRESSURE, PULSATING
A rapid change in pressure above and below the normal base pressure, 
usually associated with reciprocating type pumps� This pulsating pressure 
can cause excessive wear between the braid and the tops of the hose 
convolutions�

PRESSURE, SHOCK
A sudden increase of pressure in a hydraulic or pneumatic system which 
produces a shock wave�  This shock can cause severe permanent 
deformation of the hose corrugations, as well as rapid failure due to metal 
fatigue�

PRESSURE, STATIC
A non-changing, constant pressure�

PRESSURE, WORKING
The pressure, usually internal but sometimes external,  
imposed on a hose during operating conditions�

RANDOM MOTION
The uncontrolled motion of a metal hose, such as occurs in manual 
handling�

SAFETY FACTOR
The relationship of working pressure to burst pressure�

SPLICE
A method of joining two sections of hose�

SQUARELOCKED (See INTERLOCKED)
Refer to Stripwound catalog�

SQUIRM
A form of failure in which the hose is deformed into an “S” or “U” bend as 
the result of excessive internal pressure  
being applied to unbraided corrugated hose while its ends  
are restrained, or in a braided corrugated hose which has been axially 
compressed�

STRESS CORROSION
A form of corrosion in stainless steel normally associated with chlorides�

STRIPWOUND (See INTERLOCKED)
Refer to Stripwound catalog�

TIG WELD/GTAW
The gas tungsten arc welding process sometimes referred to as a 
“shielded arc” or “heliarc�”

TRAVELING LOOP
A general classification of bending wherein the hose is  
installed in a U-shaped configuration.

TRAVELING LOOP, CLASS A LOOP
An application wherein the radius remains constant and one end of the 
hose moves parallel to the other end�

TRAVELING LOOP, CLASS B LOOP
A condition wherein a hose is installed in a U-shaped  
configuration and the ends move perpendicular to each  
other so as to enlarge or decrease the width of the loop�

TORQUE (TORSION)
A force that produces, or tends to produce, rotation of or  
torsion about the longitudinal axis of a hose assembly while the other end 
is fixed.

VACUUM
Negative pressure or suction�

VELOCITY
The speed at which the medium flows through the hose.

VELOCITY RESONANCE
The vibration of convolutions due to the buffeting of a high- velocity gas or 
liquid flow.

VIBRATION
Low-amplitude motion occurring at high frequency�

WELDING
The process of localized joining of two or more metallic components by 
means of heating their surfaces to a state of fusion, or by fusion with the 
use of additional filler material.
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Instructions: To place an order or request a quotation, please complete Section I�  If you need assistance in specifying an assembly, complete 
Section II as well as the “End Fittings” portion of Section I�  When completed, fax this form to Hose Master at (216) 481-7557 or email it to  
insidesales@hosemaster�com�

Customer:__________________________________________________________________________________    Date:  _______________________________

Contact: _________________________________________________________________________  Email:  _________________________________________

Phone: ____________________________________    Fax: ______________________________________

Section I - Specification Information
Request Quote:________________________    (or) Place Order P�O�# ______________________________  Quantity:   ________________________________

Date Required: ______________________________

Hose (type and diameter):____________________________   Length  (inches): _______________________    Live Length / Overall Length (circle one)
                      
End Fittings (type and size for both ends)

End #1    Size:_______________________________ Type:__________________________    Material: ___________________________________________

End #2 Size:_______________________________ Type:__________________________    Material:____________________________________________

Liner Required:  Yes / No (circle one)    If “Yes,” Liner Material: ________________________________________________________________________________

Special Fabrication:__________________________________________________________________________________________________________________

Accessories: _______________________________________________________________________________________________________________________

Section II -  Application Information   

Please provide the following information�  Be sure that the answers are in the unit of measure stated on the form�  If necessary, convert from a  
different unit of measure�  Where appropriate, we have included the assumptions that will be made if an answer is not given�

Application Drawing: (sketch the installation and include all dimensions and motions of hose during application)

Size (inches):___________________  (In the event the fittings or hose have different sizes, include all sizes and show on the application drawing)

Temperature:       Media:  Min.__________ °F.     Max.___________ °F.          Environment:  Min.__________°F.     Max.__________ °F.  (Assumption is 70° F. for all)

Media:_______________________________________________________________________________    (Assumption is the media is compatible with all available materials)

Max� Pressure (psi):________________________________  Fluctuations     None / Pulsating / Shock  (Assumption is nominal pressure, no fluctuations) (circle one)                                      
    
Max� Velocity (feet/second):_____________________________________________________________      (Assumption is velocity is too slow to affect performance)
  
Type of Motion (From drawing above):       Static / Constant / Vibration   (Assumption is static) (circle one)        


