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ABOUT THE COURSE
This is a two day course and is carried out in both a
classroom environment for the theoretical element and
shop floor environment for practical element. The
training programme is designed to bring the attendee
up to a sound level of appreciation to enable them to
development into a quality hydraulic hose technician.
The Hose Assembly Skills training course also includes
anassessment of the candidates skills and
understanding. A high quality personalised course book,
certification of skills achievement and registration on the
BFPA National data base, give both the attendee and
employer confidence that the correct methods and
culture are being adopted and used. 

WHY SHOULD YOU ATTEND THE COURSE
“I just wanted to convey our thanks for a well received and
incredibly informative most useful course for us. All
attendees were extremely happy with the content &
information gained in which will be applied in future 
when identifying, manufacturing, fitting & using hoses. 
Your knowledge & experience on the subject was clear. I
simply want to extend our thanks to you for an excellent
couple of days training.”

Mr David Quigley
Engineering Manager, 
Hydac Technology Limited

CHAPTER ONE

�  understanding how to correctly identify an end 
   termination by following 8 steps
�  use a range of measuring instruments and gauges in 
   conjunction with tabulated data to positively identify a 
   range of end terminations
�  understand the main characteristics and geometry of 
   the male and female end termination along with how 
   it seals for a range of end terminations including BSP, 
   (60o cone ‘o’ ring and non ‘o’ ring, elastomeric and 
   metal to metal sealing), BSPT, JIC, SAE 45o flare, 
   Flange, ORFS, Metric, (light and heavy), Metric port/
   stud end, French GAZ, NPT/NPTF, BSP – Japanese, 
   SAE port/stud end, Metric – Komatsu and Staple 
   type connectors
�  discuss the various positive and negative features 
   (both technical and commercial) for each end 
   termination

Thread Awareness

CHAPTER TWO

�  understand the production equipment and their 
   associated requirements (including calibration) for the
   successful production of quality hose assemblies
�  selecting and cutting the hose to length – the 
   importance of a good, clean cut
�  the industry standard method of measuring hose 
   assembly overall length
�  coupling selection
�  work through the theoretical and practical aspects of 
   manufacturing hydraulic hose assemblies using a 
   combination of verbal and written instructions
�  skiving – internal and external
�  preassembly of one piece and two piece couplings, 
   pros and cons of each coupling type
�  angular orientation and hose bias when the hose 
   assembly has two angled connectors
�  crimping/swaging – covering all aspects from correct 
   die selection, machine setting, correct positioning of 
   the hose assembly within the machine, measuring the 
   crimp diameter, reducing the crimp diameter if 
   necessary and ensuring that the operation has been 
   completed correctly
�  pressure testing of hose assemblies – ratios based on 
   working pressure and application
�  cleaning and protecting hose assemblies prior to 
   supplying to the customer

Hose Assembly

ntifica
tion of common end

minations and where

plicable their ISO maximum

ecommended working pressures.

his chapter is su
pported by a practical element which

will involve the Candidate having to correctly id
entify

several different end terminations from a range of

representative samples. The thread identification

equipment required to undertake this task shall be

provided by the Tutor.

Steps to identify a threaded 

end termination:

1) Is the thread Female or Male? If Female go to Step 2, 

if Male go to Step 3

2) Is the Female thread fixed, or swivel?

3) Is the thread Parallel or Taper?

4) What is th
e thread diameter – outside, (major) 

diameter for a male thread, inside, (tap drill) d
iameter 

for a female thread?

5) Does the termination seal on a conical, or spherical 

surface? If Yes go to Step 6, if N
o go to Step 8

6) Is the sealing cone concave, (female), convex, (m
ale), 

or spherical?

7) What is th
e cone, (not inclusive) angle?

8) Using thread gauges what is th
e thread form and 

pitch / TPI?

Is th
e thread parallel or taper? 
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What is t
he cone angle?

What is th
e thread form and pitch / TPI?

How to measure the thread form and pitch / TPI

The edges of the measuring gauge and component should be parallel,

there should be no gaps at the cone angle / gauge interface.

d termination identifica
tion
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BSP ‘O’ Ring Sealing 60° Cone

THREAD AWARENESS

thread awareness
THREAD SIZE

THREAD IDENTIFICATION
MAXIMUM WP IN MPa (BAR)#

MALE O.D.
FEMALE I.D.

WITH 
‘O’ RING WITHOUT‘O’ RING

mm

mm

G 1/8" - 28
9.6

8.8

–
35 (350)

G 1/4" - 19
13.0

11.8
40 (400)

35 (350)

G 3/8" - 19
16.5

15.3
40 (400)

35 (350)

G 1/2" - 14
20.8

19.0
35 (350)

31,5 (315)

G 5/8" - 14
22.7

21.0
35 (350)

31,5 (315)

G 3/4" - 14
26.3

24.6
31,5 (315)

25 (250)

G 1" - 11
33.0

31.0
25 (250)

20 (200)

G 1.1/4" - 11
41.7

39.7
20 (200)

16 (160)

G 1.1/2" - 11
47.6

45.5
16 (160)

12,5 (125)

G 2" - 11
59.4

57.2
12,5 (125)

8 (80)

# AS SPECIFIED IN BS ISO 8434-6BSP Metal to Metal 60° Cone

BSP parallel, BS ISO 8434-6



CHAPTER THREE

�  cleanliness – why it is important?
�  hose cutting
�  visually compare samples of cut and cleaned hose    
�  cleaning a hose assembly by flushing
�  using a projectile to clean a hose
�  storage and handling to reduce contamination
�  understand the 3 principle methods established by 
   ISO to measure contamination levels 

CHAPTER FOUR

�  tightening of adjustable style adaptors
�  tightening of hose connectors – straights and elbows
�  understand some of the common methods used within 
   the industry to ensure connectors are correctly tightened

CHAPTER FIVE

�  hose assembly routing, good and bad practice 
   considering ISO and BFPA recommendations
�  protecting hoses in service 
�  typical installation and application problems

CHAPTER SIX

�  recommended storage life for bulk hose, hose 
   assemblies and stored equipment
�  understand how long a hose should last in service 
   considering the application, the environment, 
   damage, application history and hose management 
   schemes
�  maintenance and reworking of hose assemblies
�  examples of actual failure resulting from improper 
   use classifications, symptoms, mode of and 
   cause         of failure

The spiral bound course book is supported by 
a worksheet which is completed by the
candidate. This worksheet forms the basis of 
the assessment.

Contamination

Tightening of Connectors

Hose Assembly Routing 
& Installation

Hose Management
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hose assembly

The above are the maximum periods when the equipment

should be calibrated; customers may require that the

frequency should be increased or the results may also

indicate that the periods should be changed. The above

is based on normal usage; if any of the above is

subjected to abnormal use, e.g. micrometer dropped on

floor or crimper jammed, then the equipment must be

calibrated before reusing.

All equipment requiring calibration shall be issued with a

unique number and the information recorded on a

master list.

Each piece of equipment on the master list s
hall be

checked and calibrated in accordance with the laid down

EQUIPMENT

METHOD

FREQUENCY

1) Micrometer

Mic. Check Slips

BS 870

3 months

2) Verniers

Mic. Check Slips

BS 870

3 months

3) Mic. Check Slips

Manufacturer or

Test House

Every 2 years

4)
Crimping / Swaging

Machines

Calibration crimp

shell + mic.

Service

12 monthly max. or

period laid down in

operating manual.

5) Pressure Test Equipment
Manufacturer or Test

House

Service Contract

(12 monthly). If u
sed

frequently, the standby

gauge to be changed at

regular intervals and

spare calibrated by

manufacturer

frequency within this Policy. Information obtained during

the calibration of equipment should be recorded onto an

individual calibration sheet. Any adjustments or repairs

carried out should be recorded on the sheet.

All reports on servicing or calibration carried out

externally should be retained to enable demonstration to

external parties that the maintenance of equipment is an

ongoing practice by the Distributor. External services must

be to a recognised and approved National or

International standard.

HOSE ASSEMBLY

CONTAMINATION
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contamination

Typical cut surface and contaminant of an aramid 

fibre reinforced thermoplastic hose

Wet cutting uses either water or other liquid lubricant.

The liquid not only suppresses the dust and reduces the

debris movement, thus reducing the amount of

contamination inside the hose but it also increases the

service life of the cutting blade.

A vacuum dust extraction system is aimed at the cutting

site to take dust and debris away from the ends of the

hose. This method also helps to keep the immediate work

areas clean as well as extracting fumes from the blade

contact area.Compressed air can be blown through the hose during

the cutting process, however this method is not preferred

due to the possible issues associated with blowing the

debris back in to the work area.

Cutting thermoplastic hose types introduce a different

type of contaminant i.e. particles of melted plastic. Such

contaminant can be seen on the 2 images below. The

first image shows the end of an aramid fibre reinforced

hose, the second showing the end of a polyester yarn

reinforced hose. 

Typical cut surface and contaminant of a polyester

yarn reinforced thermoplastic hose

QUICKTHOUGHT
Keeping cutting blades 

sharp reduces the amount 

of contamination produced

during the cutting process.

hose cutting

tightening of connectors

Many adaptor / hose connector supplier’s specify a

recommended torque value which should be used to

ensure that optimum tightening is achieved. For some

end terminations, (e.g. ORFS) these torque values are

specified in relevant ISO / SAE specifications. All torque

values are based on ‘mild steel’ components having

‘dry’, (as received) threads, if oil, or thread sealants are

used, the maximum recommended torque values could

be reduced by up to 25%. Threads of ‘stainless steel’

components must be lubricated prior to being assembled.

Correct tightening of hose

connectors – straights

In order to ensure that a consistent method of tightening

is achieved, and also to eliminate hose torsional stress it

is important to gently restrain the hose connector to

prevent it twisting whilst the end termination is being

tightened up.

For hose ends which have a straight insert this can be

achieved by gently restraining the ferrule with a pair of

grips, (or holding the second hexagon on the insert

depending on the insert type). This can be seen below.

Correct tightening of hose

connectors – elbows

For hose assemblies which have an elbow insert, rotation

can be prevented by holding the elbow with either your

hand, or a pair grips. This can be seen below.

Has that connector been

tightened? The ‘Dot’ method.

TIGHTENING OF CONNECTORS
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hose connectors
HOSE ASSEMBLY ROUTING & INSTALLATION
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hose assembly routing 

Hose whip checks are used to prevent as the name suggests, a

whiplash effect in the case of a hose fitting blow off / end

connection separation. When this type of failure occurs the

released hydraulic energy can cause a severe whip lash effect

which is very dangerous and potentially life threatening. They

are therefore fitted to hoses which work in extreme conditions

where the length of free hose could, in the event of a blow off

failure, injure operators / nearby personnel. The illustration

shown above shows hose to hose whiplash containment but,

of course, one end of the hose whip check could be fixed to

the equipment. It is good practice and recommended to install

this type of devise to all hose assemblies that are not

disconnected / reconnected on a regular basis.

Securing Assembled Hoses

Silicone sleeving is supplied in different sizes, usually orange

but grey colour is also available. This sleeving can be fitted

to hoses after manufacture. Consideration should be made

that this type of product also prevents heat escaping from the

hose, this in itself can cause additional problems.

Silicone sleeve for heat protection

Hand grips (also referred to as booth guards) are a

moulded plastic protection sleeve which protects the user

from heat and also provides a comfortable means of using

the equipment for the operator. These handgrips also

support the hose at the fitting / hose interface preventing

the hose kinking under arduous working conditions. They

are used on hydraulic hand tools and pressure washers etc.

Also used on these sorts of equipment are close coiled

spring guards which are a close fit over the hose and an

interference fit on the fitting. The purpose of these close

coiled spring guards is to prevent the hose from kinking at

the end fitting.

Hose burst sleeving is designed to fit over a hose to contain

/ dissipate the released energy of hydraulic fluid in the

event of a pin hole failure thereby protecting personnel

from fluid injection injuries. 

Hand Grips / Closed Coil 

Spring Guard

protecting hoses in service
Polyurethane over sleeving

Polyurethane sleeving is fitted over the hose cover during

the manufacture of the hose assembly. It is a tube with a

wall thickness of approx. 1~1.5mm normally clamped to

the fitting at one end of the hose assembly to hold the

sleeve in place. As well as providing abrasion resistance it

gives a certain amount of protection in the event of hose

failure by providing a limited amount of of energy

dissipation and fluid containment.

Containing pin hole type failures

2

HOSE MANAGEMENT

hose management

4.2 Hose assemblies fitt
ed to stored equipment

The recommendations in Table 3 apply to hose assemblies fitte
d to stored equipment depending on their age.

NOTE 1. It is
 important that hose assemblies fitte

d to

stored equipment should be filled with the operating fluid

with which they will be used on that equipment.

NOTE 2. It is
 highly recommended that hose assemblies

fitted to stored equipment in conditions of extreme

temperature, humidity or ozone concentration should be

tested after 1 year according to the criteria stipulated for

3 to 5 year old assemblies.

Bulk hose and hose assemblies should be stored in a

cool, dark, dry area with the ends capped. Care should

be taken to avoid damage that could reduce hose life.

Manufacturer’s st
orage and shelf life

 instructions should

always be followed.

Below shows example of factors which can reduce the life

of stored bulk hose and hose assemblies:

� temperature

� ozone

� oils

� corrosive liquids and fumes

� rodents

� humidity – should not exceed 70%

� uv lights

� solvents

� insects

� radioactive material

Recommendations For Hose Assemblies Fitted To 

Stored Equipment, (B
S 5244 1986)

Table 3.  Test recommendations for stored equipment

AGE

RECOMMENDATIONS

Up to 3 years Use without further testing

3 to 5 years

Use only after subjecting each

assembly to a pressure test of 1.5 x

design working pressure and

representative samples subjected to a

burst pressure test

Over 5 years
Scrap
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Other Courses Available:

health and safety, 
hydraulic systems

HEALTH, SAFETY AND ENVIRONMENT

BRITISH FLUID POWER ASSOCIATION
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HEALTH, SAFETY AND ENVIRONMENT

Good and Bad Practice
GOOD Follow correct disposal procedures in the case of:

• Spilt oil and any absorbent materials• Waste oil from reservoir oil changes.GOOD Check compatibility and specification of all hydraulic hoses before installation.GOOD Ensure that the pressure gauge used to check the system pressure is of the correct range and connection.
GOOD Check to see that all pipe and hose connectors are compatible with their relevant pipe and hose accordingly.GOOD Check oil type before putting it into a system.GOOD Follow the manufacturers’ recommendations and guidelines when involved in installation, commissioning and testing.GOOD Follow set procedures when carrying out fault diagnosis and rectification.GOOD Know where the emergency ‘stops’ are on any systems you are working on. GOOD Familiarise yourself with the layout of the building in which you are working and the appropriate fire exits.GOOD Ensure that any portable lifting equipment used during maintenance activities have been tested and carry an up to date test certificate.GOOD Ensure your coverage by ‘Employer Liability’ before carrying out any site work.

site safety
Environmental issues
� On arrival at site assess the extent of any oil spillage, and after completing your risk assessment, attempt to contain and minimise the loss of further fluid using: oil granules, oil pads, oil socks/booms etc� Before removing faulty hose place a container or oil spill pads under the work area� Remove hose and plug/cap ends to contain oil� Fit replacement hose and refill system as required with compatible oil and check for any further leaks� Ensure all materials used to contain spillage are collected and removed � Be aware that site conditions can change after you have started working

� Take into consideration, weather conditions, (such as rain, snow, wind), site traffic movements, anyone new arriving on site, any considerable change in working conditions

Always reassess the environment you areworking in and make changes accordingly.For your safety be aware of what is happeningaround you.

Foundation Course 

in Working Safely 

with Hydraulic Hose 

and Connectors

RISK ANALYSIS
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The risk assessment score will determine the suitability ofthe hose assembly and whether any additional riskreduction methods can be applied, e.g. up-rating themaximum working pressure and/or temperature rating ofthe hose, changing to a composite assembly (hoseassembly and rigid pipe combination), changing the hoseassembly to a rigid pipe, increasing theprotection/shrouding around the hose assembly etc.

Risk assessment should be seen as a continuing process.Thus, the adequacy of control measures should be subjectto continual review and revised if necessary.
The inspection and replacement frequencies for hoseassemblies should be governed by a number of factorsincluding:

� The criticalness of the application
� The consequence of failure
� The environment which the hose assembly is operating in� The service duration/loading cycles
� The period recommended by the manufacturer/standards� The history of previous inspection and replacement frequencies

Analysing the results of the risk assessment

Risk
Measure of risk

Red
Immediate risk reduction measures should be implemented to reduce the consequences

of failure and/or probability of damage. Additional engineering and/or operational
control measures and/or procedures should be put in to place to reduce the 

potential risk. Determine if a hose assembly is the best solution in this application.
Yellow

Risk is acceptable. Additional control measures to be implemented. Current control
measures should be reviewed, objectives and targets should be set if it is deemed that

the impact can be reduced. On-going monitoring should be implemented to determine
if shorter inspection intervals are required.

Green Insignificant risk. No monitoring required unless there is a change to the use 
or operating conditions. Any changes should necessitate the risk assessment being repeated.

risk analysis

BRITISH FLUID POWER ASSOCIATION
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RISK ANALYSIS

risk analysis

Probability
of Failure
Ranking

Probability 
of Failure

Description
A B C D E

2

Isolated occurrence
of hose assemblies
failing inspection
within the same

applications. Historic
records support this

probability of failure.

Green Green Yellow Yellow Red

1
Failure is not

expected. Historic
records support this

probability of failure.
Green Green Green Yellow Yellow

Personnel Safety No injury
Minor injury

absence 
<2 days

Major injury
absence 
>2 days

Single fatality Multiple
fatalities

Environment No pollution

Minor local
effect can 
be easily

cleaned up

Significant
local effect,

will take more
than a one

person week
to clear up

Pollution has
significant

effect upon
the

surrounding
ecosystem

Pollution that
can cause

massive and
irreparable
damage to

the ecosystem

Economic
No downtime

or asset
damage

<£10k
damage or
downtime 
<one shift

<£100k
damage or
downtime 
<4 shifts

<£1m
damage or
downtime

<one month

>£1m
damage or
downtime 
one yearConsequence of 

Failure Ranking A B C D E

Example of a risk matrix (ISO 2000)

Insignificant Risk Risk is Acceptable   Immediate Risk
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Hose Integrity, 

Inspection and 

Management

Foundation Course in Working Safely with
Hydraulic Hose and Connectors
This course has been developed to provide an introduction into
hydraulic hose, connectors and the safe assembly of these
components for industry use. The course is classroom based,
during the day the attendee will gain a knowledge and
understanding of safe hose assembly and if applied will only
enhance the safety within the hydraulic industry and the attendee.

Hose Integrity, Inspection and Management
This is the third BFPA training course in the series with the key
themes covered during the one-day course include: hose life
expectancy; risk analysis; competence by way of a robust
competence assurance system; identify, inspect & record; hose
register – recording of a hose assembly prior to it going into
service; and visual hose assembly (installation) inspection check
list. The attendees will be assessed during the day with the
appropriate level of pass certification being awarded, e.g.
distinction, merit, or pass.

Small Bore Tubing Integrity Course
This course has been developed by BFPA technical experts to give
candidates a valuable understanding of the complexity
surrounding small bore tubing and compression fittings, The
training course covers generic manufacturers twin ferrule
compression fittings, thread awareness, tube and pipe differences
and the preparation process, tube manipulation (bending)
principles, common installation and routing techniques.

IN ASSOCIATION WITH

Course bookings can be made by telephone, email, fax or by using our the
on-line booking course enquiry form:

Tel 01608 647900  
Fax 01608 647919
E-mail enquiries@bfpa.co.uk
www.bfpatrainingacademy.co.uk

To ensure you obtain the course dates that meet your requirements, early
bookings are recommended as many of our courses are in high demand.

The British Fluid Power Association, 
Cheriton House, Cromwell Park, Chipping Norton OX7 5SR 


