Click on fhe Items Below fo be Taken to That Page

1.0 HOSE STORAGE RECOMMENDATIONS Q2 — 1
2.0 STANDARDS & METHODS OF USE ‘\‘
2.2 Fail-safe design & consequences of failure Q3

2.3 Distribution of information Q3 ﬁ .\ b
2.4 User responsibility Q3 Z : b
2.5 Additional information Q3 -\\
2.6 Pre-assembly checks Q3

2.7 Handling Q3

2.8 Pressure & seal test Q3

2.9 Suction Q3

2.10 Size (Diameter) Q3

2.11 Temperature Q3

2.12 Fluid compatibility of conveyed products Q4

2.13 Environment Q4

2.14 - 2.18 Routing (bend radius, twist, traction, vibration, kinking) Q4

2.19 Couplings Q4

2.20 Electrical conductivity / non-conductivity / aerospace Q4

2.21 - 2.22 Permanent installation / mobile installations Q5

2.23 Diffusion (Permeation) Q5

2.24 |dentification Q5

3.0 MAINTENANCE

3.1 General Q5

3.2 Repairs Q5

3.3 Cleaning Q5

3.4 Visual inspection of hose and fitting Q5

3.5 Visual inspection all other Q5

3.6 Functional test Q5

3.7 Replacement intervals Q6 \
3.8 Risk of injury - high pressure injection Q6

3.9 Elastomeric seals Q6

3.10 Refrigerant gases Q6

3.11 Compressed natural gas Q6

3.12 Oil & oxygen Q8

4.0 HOSE SAFETY - SPECIFIC CONCERNS

Aircraft & automotive refueling Q7

L.P. Gas & Anhydrous ammonia NH, Q7

Natural Gas & Welding hose Q7

Steam Hose Q8

Dangers of Whiplash Q7

5.0 SAFETY ACCESSORIES Q8

6.0 REFERENCE DATA

Properties of Saturated Steam Q9

Hose Construction Tolerances Q10

Vacuum Conversion QN

% Concentration of Acids QN

Temperature Conversions Q12-13

Useful Conversion Formulae & Fluid Power Theory Q 14-19

Hose Elastomers & Chemical Compatibility Charts Q 20-31

Product Enquiry Form Q 33-34

O /)=
(\ Dl

fluid transfer solutions

This page is part of a complete catalogue containing technical and safety data.
All data must be reviewed when selecting a product.
Pirtek reserve the right to change technical specifications without notice.

Rev. C

-]
m
@)
L
=
Q)
>
—
>
—]
>

X3dNI

1
Q



—
JL
@
L
<
O
>
—
=
>

NOILVINHOLNI

Q

TECHNICAL DATA
HOSE STORAGE RECOMMENDATIONS

1.0 Storage

(With acknowledgements to “Recommendation regarding choice, storing,
use and maintenance of rubber hoses” printed by Assogomma, January
1994 to which additional material has been added)

1. Recommendations for correct storage

Rubber is subjected, by nature, to changes in physical properties. These
changes, which normally occur over the course of time, according to
the kind of rubber used, can be accelerated by one particular factor
or by a combination of these. Reinforcement materials are also
adversely affected by unsuitable conditions of storage. The following
recommendations give some precautions to be taken to ensure the
minimum deterioration to stored articles.

1.1. Storage life

Storage time should be reduced to the minimum through programmed
rotation. When it is not possible to avoid long term storage and when
the recommendations in the points below have not been respected it is
necessary to check the hose carefully prior to use.

1.2. Temperature and humidity

The best temperature for the storage of rubber hoses varies from 10
to 25 degrees centigrade. Hoses should not be stored at temperatures
above 40°C or below 0°C. When the temperature is below -15°C it is
necessary to take precautions when handling. Hoses should not be
stored near sources of heat nor in conditions of high or low humidity. A
humidity level of a maximum of 65% is recommended.

1.3. Light

Hoses must be stored in dark places, avoiding direct sun light or strong
artificial light. Should store rooms have windows or glass openings, these
must be screened.

1.4. Oxygen and ozone

Hoses should be protected from circulating air by suitable packing or by
storage in air-tight containers. As ozone has a particularly aggressive
action on all rubber products, the store house must not contain materials
producing ozone like devices under high electrical tension, electric
engines or other materials provoking sparks or electric arcs.

1.5. Contact with other materials

Hoses should not come into contact with solvents, fuels, oils, grease,
volatile chemical mixtures, acids, disinfectants and other organic liquids
in general. Furthermore direct contact with some metals (for example
manganese, iron, copper and its alloys) and relative mixtures exercise
harmful effects on some types of rubber. Contact with PVC and creosote
impregnated timber or fabrics should be avoided.
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1.6. Heat sources

The temperature limits given in point 2.2. must be respected. When this
is impossible, it is necessary to use a thermal shield

1.7. Electric or magnetic, field

Variation in electric or magnetic fields must be eliminated in storehouses
as these could provoke currents in metal couplings, heating them.
Similar fields could be caused by high-tension cables or high frequency
generators

1.8. Storage conditions

Hoses must be stored in a relaxed condition free from tension,
compression or other deformation and contact with objects that could
pierce or cut must be avoided. It is preferable to store hoses on special
shelves or on dry surfaces. Coiled hoses must be stored horizontally
avoiding piling. When this is not possible the height of the piles must
be such to avoid permanent deformation of hoses stored underneath.
The inside diameter of the coil must never be lower than twice the
minimum bend radius stated by the manufacturer according to technical
standards. It is advisable to avoid storing coiled hoses on poles or
hooks. Furthermore it is advisable to store hoses to be delivered straight,
horizontally, without bending.

1.9. Rodents and insects

Hoses must be protected from rodents and insects. When such a risk is
probable adequate precautions must be taken

1.10. Marking of packaged items

It is advisable that hoses are always easy to identify even if packaged.
1.11. Exit from storage

Prior to delivery hoses must be checked for integrity and must
correspond to the required use. After long storage if couplings are not
clipped, swaged or built-in, it is necessary to check that locking collars
are tight.

1.12. Return to storage

Hoses that have been used must be freed from all substances prior to
storage. Particular attention must be paid when chemical, explosive
inflammable, abrasive and corrosive substances have been conveyed.
After cleaning, check whether the hose is suitable for use again.

This page is part of a complete catalogue containing technical and safety data.
All data must be reviewed when selecting a product.
Pirtek reserve the right to change technical specifications without notice.



TECHNICAL DATA
STANDARDS AND METHOD OF USE

2.0 Standards and method of use

2.1 Scope

Many situations encountered in the daily work environment can be
satisfied by the use of several types of hose with no deleterious effects
manifesting themselves. However there exist conversely many situations
in modern industrial applications that require the use of a hose with
specific design and performance characteristics to ensure an economical
solution that will not endanger personnel or equipment.

These notes for selecting and using (including assembling, installing, and
maintaining) hose and tube products are intended to supplement specific
documentation and publications relating to Pirtek hose and tubing
products. They are intended to alert the reader to the more commonly
encountered situations that require an informed and intelligent choice
of hose, together with sound principles of hose use and installation.
They should not be taken in isolation when considering products for
specific applications. It is recommended that the user consult Pirtek for
assistance with making sound choices of hose and fittings combinations
for specific applications where safety issues may be present.

2.2 Fail-safe & consequences of failure

Hose, fittings, and assembly failures can occur without warning for many
reasons. A fail-safe design is recommended so that any failure will not
endanger persons or property. The hose assembly should be routed in
such a manner that if a failure does occur, the escaping media will not
cause personal injury or property damage. In addition, if fluid media
comes in contact with hot surfaces, open flame, or sparks, a fire or
explosion may occur. See sections 2.11 and 4.0

2.3 Distribution

These guidelines should be made available to each person that is
responsible for selecting or using hose related products. Never select or
use Pirtek hose or fittings products without thoroughly researching this
guide as well as the specific Pirtek recommendations for the products
being considered

2.4 User responsibility

Due to the wide variety of operating conditions and applications for
hydraulic and industrial hose assemblies Pirtek and its distributors do
not represent or warrant that any particular hose or fitting is suitable for
any specific end use application. This safety guide does not analyse all
technical parameters that must be considered in selecting a product. The
user, through analysis and testing, is solely responsible for:

+ Making the final hose and fitting selection

+ Assuring that the user’s requirements are met and that the application
presents no health or safety hazard

+ Providing all appropriate health and safety warnings on the equipment
on which the hose and fittings are used

+ Assuring compliance with all applicable government and industry
standards

2.5 Additional questions

Call the appropriate Pirtek Service Centre if you have any questions or
require any additional information. Consult the Pirtek publication for the
product being considered or used

2.6 Preassembly checks

Prior to installation it is necessary to check the characteristics of the hose
carefully to verify that type, diameter and length conform to the required
specifications. Moreover a visual check must be effected to make sure
that there are no obstructions, cuts, damaged cover or any other evident
imperfections.

2.7 Handling
Hoses must be moved with care avoiding knocks, dragging over abrasive
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surfaces and compression. Hoses must not be pulled violently when
twisted or knotted. Heavy hoses, normally delivered in a straight line,
must be laid on special supports for transport. Should wood supports be
used these must not be treated with creosote or painted with substances
which could damage the rubber. Care must be taken to protect hose
from wear, snagging, kinking, bending smaller than the minimum bend
radius, and cutting, any of which can cause premature hose failure. Any
hose that has been kinked or bent to a radius smaller than the minimum
bend radius, and any hose that has been cut or is cracked or is otherwise
damaged, should be removed and discarded

2.8 Pressure and seal test

The working pressure generally indicated on hoses must be respected.
Published burst pressure ratings for hose are for manufacturing test
purposes only and do not infer that a product can be safely used in
applications exceeding the published maximum recommended working
pressure.

Surge pressures or peak transient pressures in a system must always be
below the maximum working pressure for the hose. Surge pressures and
peak pressures can usually only be determined by sensitive electrical
instrumentation that measures and indicates pressures at millisecond
intervals. Conventional Bourdon tube mechanical pressure gauges
indicate only average pressures and cannot be used to determine surge
pressures or peak transient pressures.

Following installation, all air entrapment must be eliminated and the
system pressurised gradually to the maximum system pressure (at or
below the hose maximum working pressure) and checked for proper
function and freedom from leaks. This test must be appropriately carried
out and under conditions that will avoid potential hazards to personnel
and equipment

2.9 Suction

Hoses used for suction applications must withstand the vacuum and
pressure of the system. Improperly selected hose may collapse in
suction application, causing failure of supply to the pump and resultant
danger to machinery and / or personnel. Suction lines should be routed
to provide a gradual rise along the hose towards the pump to prevent air
entrapment at high spots

2.10 Size (Diameter)

The amount of power transmitted by means of pressurised fluid varies
proportionally with pressure and flow rate. The size of the components
must be adequate to keep pressure losses to a minimum and avoid
damage due to heat generation or excessive fluid velocity. Flow velocity
guidelines for specific products are provided at relevant parts of the
Pirtek Catalogue, and should be adhered to. Examples are to be found
in the Industrial Hose Section | (convoluted metallic hoses) and Section
E (Tube and Pipe). A Flow Nomograph for hydraulic hoses appears
on page Q 19. Where provided, always follow specific manufacturer’s
guidelines regarding the size of flow conduits

2.11 Temperature

Hoses must always be used within the temperature limits generally
indicated in product specifications. Fluid and ambient temperatures,
both steady and transient, must not exceed the published limitations of
the hose. Temperatures below and above the recommended limits can
degrade hose to a point where a failure may occur and release fluid.
Properly insulate and protect any hose assembly when routing near hot
objects (e.g. manifolds or splashing liquids). Do not use any hose in any
application where failure of the hose could result in the conveyed fluids
(or vapours or mist from the conveyed fluids) contacting any open flame,
molten metal, or other potential fire ignition source that could cause
burning or explosion of the conveyed fluids or vapours. In case of doubt
refer to Pirtek

This page is part of a complete catalogue containing technical and safety data.

All data must be reviewed when selecting a product.

Pirtek reserve the right to change technical specifications without notice.
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TECHNICAL DATA
STANDARDS AND METHOD OF USE

2.12 Conveyed products

Hoses must be used exclusively to convey substances for which they
were manufactured. In case of doubt it is always advisable to contact
Pirtek. As far as possible, hoses must not remain under strain when not
in use. Where any risks are involved special precautions must be taken
to avoid bursts. Hose assembly selection must assure compatibility of the
hose tube, cover, reinforcement, and fittings with the fluid media used, as
well as the external environment. This Technical Section incorporates a
comprehensive chemical compatibility chart for a wide range of chemical
and material combinations commonly encountered by hose and fittings
supplied by Pirtek. This information is offered only as a guide. Actual
service life can only be determined by the end user by testing under
all extreme conditions and other analysis. Hose that is chemically
compatible with a particular fluid must be assembled using fittings and
adapters containing likewise compatible seals

2.13 Environment

Hoses must be used exclusively in the environment conditions for which
they were manufactured. Care must be taken to insure that the hose and
fittings are either compatible with or protected from the environment (that
is, surrounding conditions) to which they are exposed. Environmental
influences such as ultraviolet radiation, sunlight, heat, ozone, moisture,
water, salt water, chemicals, and air pollutants can cause degradation
and premature failure

2.14 Bending radius

Installations that violate the minimum bending radius will reduce the life
of the hose considerably. Moreover it is necessary to avoid bending at
fitting ends.

2.15 Twist (Torsion)

Hoses are not manufactured to work in torsion, except for specific
purposes

2.16 Tensile Load

The tensile load must be within limits specified by the manufacturer.
Consult Pirtek when tensile load may be a factor of importance

2.17 Vibration

Vibrations subject hoses to stress from heat and fatigue, particularly
near couplings. Premature bursting may occur. It is therefore advisable
to check that hoses have been manufactured to resist such stresses

2.18 Kinking

Some users tend to obstruct the flow of liquids by kinking the hose. This
system is not advised by manufacturers because the reinforcement is
subjected to excessive stress and could lead to bursting

2.19 Choice and application of couplings

Provided that the manufacturer’s instructions are met, it is always
necessary to check the compatibility between the working pressure
of couplings and hoses. Couplings with too large diameters cause
abnormal stress which can split the hose reinforcement, whilst too small
dimensions can create clamping difficulties and leakage. Furthermore
couplings must be free from sharp and cutting edges which could
damage the hose. Water or soap and water can be used to fit couplings.
Do not use products containing oils or solvents except for the kind of
hoses destined to be used with the latter. Softening hoses with mallet
or similar tools is forbidden. Take care to avoid external collars or
other tightening tools. The use of makeshift collars (for example wire)
with sharp edges or too tight clamping leads to damage of cover and
reinforcement

2.20 Electrical conductivity properties

Some applications require that electrical conductivity or non-conductivity
be taken into account. The conduit may need to be non-conductive to
prevent current flow, or sufficiently conductive to safely dissipate static
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electricity generated as a result of fluid within the hose. In these cases,
manufacturers instructions must be met, and tests (for example “Quick
Test”) must be performed to check the continuity between the coupling
and the assembly. Extreme care must be exercised when selecting
hose and fittings for these or any other applications in which electrical
conductivity or non conductivity is a factor. The electrical conductivity or
non conductivity of hose and fittings is dependent upon many factors and
may be susceptible to change. These factors include but are not limited
to the various materials used to make the hose and the fittings, type
of corrosion protection (some fitting finishes are electrically conductive
while others are non conductive), manufacturing methods (including
moisture control), how the fittings engage with the hose, age and amount
of deterioration or damage or other changes, moisture content of the
hose at any particular time, and other factors. Following are application
examples where electrically non conductive or conductive hose may be
called for. Industry regulatory requirements and specific hose technical
data will provide more examples of where electrical conductivity or
otherwise is to be heeded.

2.20.1 Electrically non-conductive hose

An application (as an example, but not limited to, hoses designed to
supply hydraulic tools in use near high voltage power lines) may require
that the hose be non conductive to prevent electrical current flow or to
maintain electrical isolation. For these applications requiring hose to be
electrically non conductive, only special non conductive hose can be
used. The manufacturer of the equipment in which the non conductive
hose is to be used must be consulted to be certain that the hose and
fittings that are selected are proper for the application. Do not use any
Pirtek hose or fitting for any such application requiring non conductive
hose, including but not limited to applications near high voltage electric
lines, unless:

+ the application is expressly approved in the Pirtek technical data for
the product

+ the hose is marked “non-conductive”
+ the manufacturer of the equipment on which the hose is to be used
specifically approves the particular Pirtek hose and fitting for such use

2.20.2 Electrically conductive hose (Anti-static hose)

Pirtek distributes special hose for some applications that require
electrically conductive hose, including but not limited to hose for
conveying paint in airless paint spraying applications. Airless paint spray
hose is labelled “Airless Paint Spray Hose” on its lay line and packaging.
Only qualified personnel are to manufacture Airless Paint Spray hose
assemblies using appropriate fittings and test and reporting procedures
to provide proper earthing for dissipation of dangerous static charge
build-up. Do not use any other hose type for airless paint spraying, even
if electrically conductive. Use of any other hose or failure to properly
assemble the fittings can cause a fire or an explosion resulting in death,
personal injury, and property damage

Pirtek also supply a special thermoplastic hose for certain liquid
petroleum gas (‘LPG’) applications where static electricity build-up
may occur. Pirtek LPG hose assemblies comply with AS 1869 Class
D requirements, and are so identified on the lay line. This hose must
be properly connected to the appropriate Pirtek fittings. Use of other
hoses in LPG applications or failure to properly connect or ground this
hose can cause a fire or an explosion resulting in death, personal injury,
and property damage. Care must also be taken to protect against gas
permeation through the hose wall. See section 2.23, Diffusion, for more
information

2.20.3 Aerospace hoses

Pirtek have currently no hoses in their product range approved for
aerospace in-flight applications. Such applications employing hose to
transmit fuel, lubricating fluids and hydraulic fluids require a special

This page is part of a complete catalogue containing technical and safety data.
All data must be reviewed when selecting a product.
Pirtek reserve the right to change technical specifications without notice.
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STANDARDS AND METHOD OF USE - MAINTENANCE

design incorporating an electrically
conductive inner tube, which is
available only from suppliers
catering to the aviation industry.
Such hose assemblies for
in-flight applications must meet
all applicable aerospace industry,
aircraft engine, and aircraft
requirements. Substitution of other
hoses for in-flight applications or failure to properly connect or ground
these hose can cause a fire or an explosion resulting in death, personal
injury, and property damage.

2.21 Permanent installation

The hoses must be supported in a suitable way, so as the normal
movement when the hose is under pressure (variation in length, diameter
etc.) is allowed. Optimum routing in accordance with the requirements
of SAE J1273 (hydraulic hoses) and Section A of this Catalogue must
be employed

2.22 Mobile installations & mechanical loads

When the hose connects to non-static equipment, it is necessary to
check that the length of the hose is sufficient and that the movement
does not subject the hose to shock or chafing and that abnormal stress,
bending, traction or torsion does not occur. SAE J1273 and Section A
routing provisions again apply.

External forces can significantly reduce hose life or cause failure.
Mechanical loads which must be considered include excessive flexing,
twist, kinking, tensile or side loads, bend radius, and vibration. Use of
swivel type fittings or adapters may be required to insure no twist is put
into the hose. Unusual applications may require special testing prior
to hose selection. Hoses suspended vertically should be supported by
means of a cable or other means

2.23 Diffusion (Permeation)

Diffusion (that is, seepage through the hose liner) will occur from inside
the hose to outside when hose is used with gases, liquid and gas fuels,
and refrigerants (including but not limited to such materials as helium,
diesel fuel, gasoline, natural gas, or LPG). This diffusion may result
in high concentrations of vapours which are potentially flammable,
explosive, or toxic, and in loss of fluid. Dangerous explosions, fires,
and other hazards can result when using the wrong hose for such
applications. The system designer must take into account the fact
that this diffusion will take place and must not use hose if it could
be hazardous. The system designer must take into account all legal,
government, insurance, or any other special regulations which govern
the use of fuels and refrigerants. Never use a hose even though the fluid
compatibility is acceptable without considering the potential hazardous
effects that can result from diffusion through the walls of the hose
assembly. Diffusion of moisture from outside the hose to inside the hose
will also occur in hose assemblies, regardless of internal pressure. If this
moisture penetration would have detrimental effects (particularly, but
not limited to refrigeration and air conditioning systems), incorporation
of sufficient drying capacity in the system or other appropriate system
safeguards should be selected and used.

Not all diffusion is necessarily hazardous. Some loss of air from
pneumatic systems as a result of diffusion may create no more harm
than a blistering of the outer cover of the hose as the entrapped air
seeks to escape, and the use of pin-pricking of the outer cover is a valid
manufacturing ploy to avoid unsightly blisters on the cover

2.24 Identification

If further marking is necessary, self-adhesive tape may be used. When
the use of paint is unavoidable check compatibility of the cover with
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Pirtek.

3.0 Maintenance
3.1 Maintenance

Even with proper selection and installation, hose life may be significantly
reduced without a continuing maintenance program. The severity of the
application, risk potential from a possible hose failure, and the history
of any hose failures in the application or in similar applications should
determine the frequency of the inspection and the replacement for the
products so that products are replaced before any failure occurs.. A
maintenance program must be established and followed by the user and,
at minimum, must include instructions 3.2 through 3.9

During regular checks special attention must be paid to couplings and to
the appearance of the following irregularities which show deterioration
of hose:

» cracks, cuts, or abrasions to the cover

* cover or liner separation

« tears in cover revealing reinforcement

« deformity, bubbles, local swelling under pressure

« sticky or soft or in any way degraded areas of the hose (either liner or
cover)

* leaks at either the fitting or from the hose

« fitting slippage on hose

* hard, stiff, heat cracked, or charred hose

« cracked, damaged, or badly corroded fittings
+ flattened or twisted hose

Such irregularities justify hose replacement. When the cover bears date
of expiry this must be adhered to even if the hose shows no apparent
sign of wear.

3.2 Repairs

Hose repairs are not advisable. However when deterioration occurs at
an end section, and if the full length allows for such, the worn section
may be eliminated

3.3 Cleaning

If cleaning instructions are not supplied by the manufacturer clean, if
necessary, with soap and water avoiding use of solvents (petrol, paraffin,
etc.) or detergents. Never use abrasive, pointed or cutting tools (eg wire
brushes)

3.4 Visual inspection hose / fitting

Any of the following conditions require immediate shut down and
replacement of the hose assembly:

* Fitting slippage on hose

+ Damaged, cracked, cut or abraded cover (any reinforcement exposed)
* Hard, stiff, heat cracked, or charred hose

* Cracked, damaged, or badly corroded fittings

* Leaks at fitting or in hose

» Kinked, crushed, flattened or twisted hose

« Blistered, soft, degraded, or loose cover

3.5 Visual inspection all other

The following items must be tightened, repaired, corrected or replaced
as required:

* Leaking port conditions

* Excess dirt build-up

+ Worn clamps, guards or shields

+ System fluid level, fluid type, and any air entrapment
3.6 Functional test

This page is part of a complete catalogue containing technical and safety data.

All data must be reviewed when selecting a product.

Pirtek reserve the right to change technical specifications without notice.
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Operate the system at maximum operating pressure and check for
possible malfunctions and leaks. Personnel must avoid potential
hazardous areas while testing and using the system. See section 2.8

3.7 Replacement intervals

Hose assemblies and elastomeric seals used on hose fittings and
adapters will eventually age, harden, wear and deteriorate under thermal
cycling and compression set. They should be inspected and replaced
at specific replacement intervals, based on previous service life,
government or industry recommendations, or when failures could result
in unacceptable downtime, damage, or injury risk.

3.8 Hose inspection- risk of injury through injection

Hydraulic power is accomplished by utilizing high-pressure fluids to
transfer energy and do work. Hoses, fittings, and hose assemblies all
contribute to this by transmitting fluids at high pressures. Fluids under
pressure can be dangerous and potentially lethal and, therefore, extreme
caution must be exercised when working with fluids under pressure
and handling the hoses transporting the fluids. From time to time, hose
assemblies will fail if they are not replaced at proper time intervals.
Usually these failures are the result of some form of misapplication,
abuse, wear, or failure to perform proper maintenance. When hoses fail,
generally the high-pressure fluids inside escape in a stream which may
or may not be visible to the user. Under no circumstances should the user
attempt to locate the leak by “feeling” with their hands or any other part of
their body. High-pressure fluids can and will penetrate the skin and cause
severe tissue damage and possibly loss of limb. Even seemingly minor
hydraulic fluid injection injuries
must be treated immediately by
a physician with knowledge of
the tissue damaging properties
of hydraulic fluid.

In the event of failure,
immediately shut down the
equipment and leave the
area until pressure has been
completely released from the hose assembly. Simply shutting down
the hydraulic pump may or may not eliminate the pressure in the hose
assembly. Many times check valves, etc., are employed in a system and
can cause pressure to remain in a hose assembly even when pumps
or equipment are not operating. Tiny holes in the hose, commonly
known as pinholes, can eject small, dangerously powerful but hard
to see streams of hydraulic fluid. It may take several minutes or even
hours for the pressure to be relieved so that the hose assembly may be
examined safely. Once the pressure has been reduced to zero, the hose
assembly may be taken off the equipment and examined. It must always
be replaced if a failure has occurred. Never attempt to patch or repair a
hose assembly that has failed. Consult the nearest Pirtek Centre for hose
assembly replacement information. Never touch or examine a failed hose
assembly unless it is obvious that the hose no longer contains fluid under
pressure. The high-pressure fluid is extremely dangerous and can cause
serious and potentially fatal injury.

Treatment of fluid injection injuries

Treatment must be started as a matter of urgency, and generally involves
surgical intervention. For more information, refer to New South Wales
Department of Primary Industry Draft Publication ‘Guideline for Fluid
Power System Safety at Mines — August 2006'. It is recommended that

N
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an action plan be prepared for use in cases of fluid injection injuries
3.9 Elastomeric seals

Elastomeric seals will eventually age, harden, wear and deteriorate
under thermal cycling and compression set. Elastomeric seals should be
inspected and replaced.

When overhauling a machine that has been fire damaged, any fire-
affected Viton® seals will be toxic if touched. Always use protective
gloves when working with fire damaged machinery

3.10 Refrigerant gases

Special care should be taken when working with refrigeration systems.
Sudden escape of refrigerant gases can cause blindness if the escaping
gases contact the eye and can cause freezing or other severe injuries if
it contacts any other portion of the body.

3.11 Compressed natural gas (CNG):

Pirtek currently have no hoses suited to use with compressed natural gas.
Do not use LPG hose for fuel hose in vehicles using CNG (Compressed
Natural Gas) The recommended procedure is to pressurise the hose and
check for leaks and to visually inspect the hose for damage. Caution:
Matches, candles, open flame or other sources of ignition shall not be
used for hose inspection. Leak check solutions should be rinsed off after
use.

3.12 Oil and Oxygen

Qil in the presence of pure oxygen can ignite spontaneously, creating a
potentially dangerous situation. DO NOT use oil as part of the assembly
process when manufacturing hose assemblies for use with oxygen, or
when performing maintenance work on oxygen hoses

This page is part of a complete catalogue containing technical and safety data.
All data must be reviewed when selecting a product.
Pirtek reserve the right to change technical specifications without notice.
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4.0 Hose safety - some specific concerns

Safety in the application and use of industrial hose is a major concern
because of the many potentially dangerous products conveyed, and
because so many people are involved. Handling these products can be
accomplished safely if a few simple precautions are strictly observed.
Some of the most important of these are:

+ All operators must be thoroughly trained
* The correct hose must be selected to handle the application

+ The couplings must be correct for the application and also must be
securely attached using standardised operating procedures

+ Both hose and couplings should be well maintained and inspected
regularly.

Critical Items:

While many industrial hose applications are potentially dangerous, a few
are of particular concern because their danger is not always so obvious
or generally understood. This is particularly true for non-industrial
applications where there is greater potential for operation by untrained
personnel. A discussion of some of the more common of these follows.

Aircraft Refueling Hose

The critical nature of flexible hose used to refuel aircraft is obvious. Care
should be taken that the hose is not kinked, dragged, run over by vehicles
or otherwise abused. Frequent inspections for cover cuts, gouges, braid
exposure, coupling movement or leakage should be regularly scheduled.
Hydrostatic pressure testing at twice the normal working pressure should
also be performed on a regular basis. Any leakage or damage to the
hose reinforcement is cause for immediate replacement. DO NOT USE
PETROL PUMP HOSE FOR REFUELING OF AIRCRAFT.

Petrol Pump Hose

Pirtek currently have no hoses suited to use with petrol as a
bowser hose. The proliferation of self-service petrol stations has created
a situation where millions of consumers are daily operators of petrol
bowsers. This has greatly increased the concern of service station
operators and suppliers for equipment safety. Petrol pump hoses in
particular are subject to frequent abuse by daily wear and accidents.
Hose selection must include consideration of the amount of use and
abuse it must withstand during its service life. The proper hose plus
constant inspection is the best protection against user accidents. DO
NOT USE PETROL PUMP HOSE FOR FUELING OF AIRCRAFT

LP Gas Hose

Liquid Petroleum Gas has volatile characteristics that require
special hose construction. The rubber compounds must be designed to
handle LP Gas, and the cover must be perforated to prevent gas build-up
among the various layers of the hose. Use of the wrong hose may lead
to early and sudden failure. IN PARTICULAR, ANHYDROUS AMMONIA
HOSE IS NOT RECOMMENDED FOR LP GAS SERVICE. This is
important to emphasise because both types of hose are often used in
the same area and care must be taken they do not become accidentally
switched. Couplings are also a concern in this service; permanent crimp
steel couplings are mandatory on Pirtek supplied assemblies, and only
accredited people are to manufacture LP Gas hose assemblies within
Pirtek. DO NOT USE WITH SCREW-TOGETHER FIELD ATTACHABLE
FITTINGS

Anhydrous Ammonia (NH3 ) Hose

Contact with Anhydrous Ammonia will burn skin, and is especially
damaging to the eyes and lungs. This is true for its liquid and gaseous
(vapour) state. Many accidents involving NH3 have occurred through
use of the wrong hose. NH3 hose must be specially compounded
and constructed to handle the material, and other hoses may fail very
quickly and suddenly. It is, therefore, especially important to make sure
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that only Anhydrous Ammonia hose is recommended and used for this
service. In particular, LP Gas hose is not recommended for anhydrous
ammonia service, and since the two are often used in close proximity,
special care must be taken to ensure that the hoses are not accidentally
interchanged. DO NOT USE ANHYDROUS AMMONIA HOSE FOR LP
GAS OR REFRIGERATION SERVICE

Natural Gas

Pirtek currently have no hoses suited to use with natural gas. The
molecules of natural gas are small, enhancing its ability to permeate
through standard rubber or PVC hose constructions. The permeation
process is more rapid as the working pressure increases, and natural
gas accumulates with potentially dangerous consequences. Use pipe,
non-permeable tubing or hose with barrier constructions to convey
natural gas.

Do not use LPG hose for fuel hose in vehicles using CNG (Compressed
Natural Gas)

In Natural Gas applications, copper, brass, or other copper-containing
fitings should be in accordance to the AGA rating of the particular
apparatus

Hose used with Natural Gas should be subjected to the same rigorous
tests and inspection as if it were being used with LPG.

Welding Hose

Due to the extreme volatility of gases and the rough environment of many
welding applications, selection of an appropriate welding hose is critical.
The hose must be compatible with the fuel gas used to avoid hose
degradation and eventual failure.

Pirtek currently have no hoses suited to use as welding hose.

Steam Hose

See pages Q8-Q9

Danger of Whiplash

High pressure gaseous systems are very hazardous. Pressurised air
expands when released to atmosphere by a factor equating to the original
pressure in bar (air at 350 bar expands 350 times its initial volume), and
releases energy in the process (see Table below). Hose lines should be
adequately protected from external shock and mechanical or chemical
damage, and should also be suitably protected to prevent whiplash
action in the event of failure for any reasons.

It is recommended to increase the safety factor when dealing with
gaseous fluid systems.

Initial restrained Energy release from 45 litres of compressed
pressure fluid (Nm)
bar air oil
1 0 0
6 230 0
34 1505 1
68 3254 4
136 7050 15
204 10711 33
340 18981 87
680 37963 312

t By way of comparison, this figure corresponds to the energy released by
detonation of a stick of dynamite

Braided or spiral hoses used to conduct compressed air above 17
bar (250 psi) should be pin pricked on the external cover unless the
hose cover is specifically designed to be permeable. Additionally, the
maximum permissible working temperature of the hose must be reduced
for use with air (typically around 70°C.)

This page is part of a complete catalogue containing technical and safety data.

All data must be reviewed when selecting a product.

Pirtek reserve the right to change technical specifications without notice.
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TECHNICAL DATA
STEAM HOSE / SAFETY ACCESSORIES

Steam Hose

The potential danger from steam in industrial hose applications is due to
the great heat and pressures involved.

Warning

Water changes to hot water and phases of steam when subjected to
heat and pressure. The greater the pressure, the higher temperature
required to achieve and maintain a steam phase. If the steam escapes,
dangerous quantities of heat are released very suddenly, and pose
extreme danger to operators. Use only steam hose and fittings designed
for the application. Be sure to select a hose identified as a saturated
steam hose construction. Steam hose identification should be in the form
of permanent branding on the hose outer cover, not just on the packaging

You must identify the type of service the steam hose is being asked to
accomplish

+ What is the actual pressure of the steam service?

* Is it subject to peak pressures?

+ What is the temperature of the steam?

+ Saturated (wet) or super heated (dry) steam?

+ What is the anticipated frequency of use?

+ What are the external conditions in the area where the hose will be
used? Spillage or accumulation of corrosive chemicals or petroleum
based materials externally can damage the hose cover

Steam hose installation & storage

Be certain to use hose couplings designed for steam hose service.
Steam hose couplings use a bolt-on outside clamp which can be
retightened as necessary over the service life of the hose. Follow the
coupling manufacturer’s instructions for coupling attachment.

+ Check tightness with each use
+ Avoid extreme bending of the hose near the coupling
* Provide a suitable means of storing the hose when not in use

+ A permanent rack or tray will minimize the damage to the hose in
storage

+ Do not hang the hose on a hook, nail, or other device which could cut
or damage the hose

Periodic maintenance and control of steam hose

All steam hoses are expected to wear out in time. It is important to
continually be on the look-out for hose that has deteriorated to the point
where it can no longer provide safe service. The operator should be
aware of the following signs of trouble:

« Cover blisters or lumps
+ Cuts in the outside of the hose which expose the reinforcement

+ Steam leakages at the coupling ends or anywhere along the length of
the hose

* Flattened or kinked areas which have damaged the hose

+ A reduction of steam flow indicating that the tube is swelling

When any of the above abnormalities appear it is good safe practice to
immediately remove the hose from service. Once removed, the hose can
be carefully inspected before further use.

Safety with steam hose

* Provide operators with adequate safety clothing. Include gloves, rubber
boots, full length protective clothing, and eye protection. The objective is
to provide protection from scalding burns resulting from splash-back of
steam or hot water

* Ensure that the work area is free of hazards and other clutter

* Do not allow the hose to remain pressurized when not in service.
Relieving pressure can dramatically increase hose service life
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5.0 Safety Accessories

Pirtek offer a range of products designed to provide a greater degree
of safety when personnel need to work in close proximity to hoses and
fittings.

5.1 Pir-Chek

Pir-Chek cables are custom made for each application to prevent
uncontrolled whipping of hose ends in the event of accidental
disconnection while pressurised

5.2 Diffusion Abrasion Sleeve (DAS)

DAS is applied as a sleeve to dissipate the energy inherent in pressurised
fluid in the event of its accidental escape. Can greatly reduce (but not
eliminate) the risk of fluid injection into the body

PIRTEK DAS-28 MSHA IC-171/1

5.3 Spiral-Guard (SSG)

Helps prevent chafing of hoses and aids in bundling assemblies together
to provide a better working environment and longer service life of hoses.
Can be added subsequent to hose installation if needed

5.4 Grip-Chek

The latest safety development from Pirtek involves the use of braided
stainless steel stockings to fully envelop the hose and act like a Chinese
Finger-Trap to grip the hose instantly and safely in the event of fitting
blow off. Must be affixed to a secure mounting point

This page is part of a complete catalogue containing technical and safety data.
All data must be reviewed when selecting a product.
Pirtek reserve the right to change technical specifications without notice.



TECHNICAL DATA

PROPERTIES OF SATURATED STEAM

Properties of Saturated Steam (at Sea Level)

Temperature Gauge Pressure Temperature Gauge Pressure Temperature Gauge Pressure
°C °F bar psi °C °F bar psi °C °F bar psi
212 100.0 0.00 0.0 286 141.1 272 394 336 168.9 6.70 97.1
214 101.1 0.04 0.6 287 141.7 2.78 40.3 337 169.4 6.81 98.7
216 102.2 0.08 12 288 142.2 2.83 411 338 170.0 6.91 100.2
218 103.3 0.12 18 289 142.8 290 42,0 339 170.6 7.02 101.8
220 104.4 017 25 290 143.3 2.96 429 340 1714 712 103.3
222 105.6 0.22 32 291 143.9 3.02 438 34 1717 7.24 105.0
224 106.7 027 39 292 144.4 3.08 4.7 342 172.2 7.34 106.5
226 107.8 0.32 46 293 145.0 314 456 343 172.8 7.46 108.2
228 108.9 0.37 53 294 145.6 321 46.5 344 173.3 7.57 109.8
230 110.0 0.42 6.1 295 146.1 328 475 345 173.9 7.69 1115
232 1.4 0.48 6.9 296 146.7 334 484 346 174.4 7.80 113.1
234 112.2 0.53 7.7 297 147.2 341 49.4 347 175.0 7.92 114.8
236 1133 0.59 8.5 298 147.8 347 50.3 348 175.6 8.03 1165
238 1144 0.65 9.4 299 148.3 354 51.3 349 176.1 8.15 118.2
240 115.6 0.71 10.3 300 148.9 3.61 52.3 350 176.7 8.27 119.9
242 116.7 077 1.2 301 149.4 3.68 534 352 177.8 8.52 1235
244 117.8 0.83 12.1 302 150.0 3.75 54.4 354 178.9 8.77 127.1
246 1189 0.90 13.1 303 150.6 3.82 55.4 356 180.0 9.02 130.8
248 120.0 097 14.1 304 151.1 3.89 56.4 358 181.1 9.28 134.5
250 1214 1.04 15.1 305 151.7 397 575 360 182.2 9.54 138.3
252 122.2 1.12 16.2 306 152.2 4.04 58.6 362 183.3 9.81 142.3
254 123.3 1.19 173 307 152.8 412 59.7 364 184.4 10.08 146.2
256 124.4 1.27 18.4 308 153.3 4.19 60.7 366 185.6 10.37 150.3
258 125.6 1.35 19.6 309 153.9 421 61.9 368 186.7 10.65 154.4
260 126.7 1.43 207 310 154.4 434 63.0 370 187.8 10.94 158.7
261 127.2 1.48 214 311 155.0 443 64.2 372 188.9 11.24 163.0
262 127.8 1.52 22,0 312 155.6 450 65.3 374 190.0 11.54 167.4
263 128.3 1.56 226 313 156.1 459 66.5 376 191.1 11.86 171.9
264 128.9 1.60 232 314 156.7 4,66 67.6 378 192.2 1247 176.4
265 129.4 1.65 239 315 157.2 474 68.8 380 193.3 12.49 181.1
266 130.0 1.69 245 316 157.8 4.83 70.0 382 194.4 12.81 185.8
267 130.6 1.74 25.2 317 158.3 492 713 384 195.6 13.14 190.6
268 131.1 1.78 2538 318 158.9 5.00 725 386 196.7 13.49 195.6
269 131.7 1.83 265 319 159.4 5.08 73.7 388 197.8 13.83 200.6
270 132.2 1.88 27.2 320 160.0 517 75.0 390 198.9 14.19 205.7
271 132.8 1.92 27.9 321 160.6 5.26 76.3 392 200.0 14.54 2109
272 133.3 1.97 28.6 322 161.1 5.34 775 394 2011 14.91 2162
273 133.9 202 29.3 323 161.7 543 788 396 202.2 15.28 215
274 134.4 207 30.0 324 162.2 5.52 80.1 398 2033 15.66 227.0
275 135.0 212 308 325 162.8 5.69 825 400 204.4 16.04 2326
276 135.6 217 315 326 163.3 5.71 82.8 402 205.6 16.41 238.0
217 136.1 223 323 327 163.9 5.81 84.2 404 206.7 16.83 244.0
278 136.7 228 33.0 328 164.4 5.90 85.6 406 207.8 17.24 250.0
279 137.2 233 338 329 165.0 6.00 87.0 408 208.9 17.66 256.0
280 137.8 238 345 330 165.6 6.10 88.4 410 210.0 18.07 262.0
281 138.3 243 35.3 331 166.1 6.19 89.8 412 2111 18.48 268.0
282 138.9 249 36.1 332 166.7 6.29 91.2 414 2122 18.97 275.0
283 139.4 254 36.9 333 167.2 6.39 9.7 416 2133 19.38 281.0
284 140.0 260 377 334 167.8 6.49 94.1 418 2144 19.86 288.0
285 140.6 266 386 335 168.3 6.59 95.6 420 2156 20.28 294.0
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This page is part of a complete catalogue containing technical and safety data.
All data must be reviewed when selecting a product.
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=) TECHNICAL DATA
INDUSTRIAL RUBBER HOSE CONSTRUCTION TOLERANCES

Tolerances on Internal Diameter

v1va TvOINHO4

10

ID Tolerance ID Tolerance

mm ins mm ins mm ins mm ins
10 25164 +0.40 £0.015 63.5 2112 +1.20 +0.047
13 112 +0.60 +0.024 80 35132 +1.40 +0.055
16 5/8 +0.60 +0.024 102 4 +1.60 +0.063
19 3/4 +0.60 +0.024 127 5 +1.60 +0.063
25 1 +0.80 £0.030 152 6 +2.00 +0.079
32 1.1/4 +1.00 +0.040 203 8 +250 +0.098
40 1.37/64 +1.00 +0.040 254 10 +3.00 +0.118
51 2 +1.20 +0.047 315 12.13/32 +3.00 +0.118

Z Tolerances on Wall Thickness

I X

O Wall Thickness (mm)

Tolerance

;U from to

Z 0 3 0.5 mm

:E' 3.1 6 £0.6 mm

—_ 6.1 10 +0.8 mm

% >10.1 +10%

This page is part of a complete catalogue containing technical and safety data.
All data must be reviewed when selecting a product.
Pirtek reserve the right to change technical specifications without notice.
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TECHNICAL DATA
USEFUL CONVERSIONS

Vacuum Conversion Table
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Water Mercury
ATM PSI : : Percentage
metres feet & ins mm ins
01 14 1 3'3-3/8" 736 2.9 10
02 28 2 6' 6-3/4" 1471 5.80 20
03 42 3 9'10-1/8” 2207 8.70 30
04 57 4 13 1-1/2" 294.2 16 40
05 7.1 5 16' 4-13/16" 367.8 145 50
06 85 6 19' 8-3/16" 4413 174 60
07 10.0 7 22 11-9/16” 514.9 203 70
0.8 14 8 26' 2-15/16” 588.4 232 80
09 12.8 9 29' 6-3/8” 662 26.0 90
1.0 14.2 10 32 9-11/16” 7355 29.0 100

Conversion of degrees Baumé to % of concentration by weight for Sulphuric, Nitric and Hydrochloric acids 'IZ'I
de0rees | g 1150, | %HNO, | %HCI 0e0reES | o 50, | %HNO, | %HC degress | g yso, | whno, | %Ho | O
Baumeé T 3 Baumé e 3 Baumé 2 g

1 1.02 - 14 25.112 - - 434 49 60.75 - - m
2 2.08 - 2.82 26 29.53 34.94 - 50 62.18 - - Z
3 313 - 4.25 27 30.79 36.48 - 51 63.66 - - >
4 421 - 5.69 28 32.05 38.06 - 52 65.13 - - _I
5 5.28 - 715 29 33.33 39.66 - 53 66.63 - - 6
6 6.37 - 8.64 30 34.63 413 - 54 68.13 -

7 745 - 10.17 31 35.93 43 - 55 69.65 - Z
8 8.55 - 1.7 32 37.26 44.78 - 56 .17

9 9.66 - 13.26 33 38.58 46.58 - 57 72.75

10 10.77 12.86 14.83 34 39.92 48.42 - 58 74.38

1" 11.89 1413 16.41 35 41.27 50.32 - 59 75.99 - -

12 13.01 15.41 18.01 36 42.63 54.36 - 60 77.67 - -

13 1413 16.72 19.63 37 43.99 54.36 - 61 79.43 - -

14 15.25 18.04 21.27 38 45.35 56.52 - 62 81.3 - -

15 16.38 19.36 22.92 39 46.72 58.82 - 63 83.34 - -

16 17.53 20.69 24.57 40 48.1 61.38 - 64 85.66 -

17 18.71 22.04 26.22 41 4947 64.2 - 64.1/4 86.33 -

18 19.89 23.42 27.92 42 50.87 67.18 - 64.112 81.04

19 21.07 24.82 29.65 43 52.26 70.33 - 64.3/4 87.81

20 22.25 26.24 31.45 44 53.66 73.67 - 65 88.65 - -

21 23.43 27.67 33.31 45 55.07 747 - 65.1/4 89.55 - -

22 24.61 29.07 35.21 46 56.48 81.08 - 65.112 90.6 - -

23 25.81 30.49 37.14 47 57.9 85.7 - 65.3/4 91.8 - -

24 27.03 31.94 39.41 48 59.32 91.35 - 65 93.19 - -

25 28.28 33.42 41.72 48112 - 95.11

11
‘ r r)- —~ /) This page is part of a complete catalogue containing technical and safety data.
_,_) ' '_l_f All data must be reviewed when selecting a product. Rev. 0 Q
— Pirtek reserve the right to change technical specifications without notice.
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TECHNICAL DATA

TEMPERATURE CONVERSION TABLES

Temperature Conversion Table

°C °F °K
27315 459,67 0

-273 -459.4 0.15

-270 454 315

-265 445 8.15

-260 -436 13.15
-255 427 18.15
-250 418 23.15
-245 -409 28.15
-240 -400 33.15
-235 -391 38.15
-230 -382 4315
-225 -373 4815
-220 -364 53.15
215 -355 58.15
210 -346 63.15
-205 -337 68.15
-200 -328 73.15
195 -319 78.15
-190 -310 83.15
185 -301 88.15
-180 -292 93.15
75 -283 98.15
70 -274 103.15
165 -265 108.15
-160 -256 113.45
155 247 118.15
150 -238 123.15
145 -229 128.15
-140 -220 133.15
135 211 138.15
130 -202 143.15
125 193 148.15
-120 184 153.15
115 75 158.15
110 -166 163.15
-105 157 168.15
-100 -148 173.15
-95 -139 178.15
-90 -130 183.15
-85 121 188.15
-80 A2 193.15
75 -103 198.15
70 -94 203.15
-65 -85 208.15
-60 76 213.15
-55 -67 218.15
-50 -58 22315
45 -49 228.15
40 40 233.15
-35 -31 238.15

fluid transfer solutions

O9® )/
‘.‘\y/ﬂ e

°C °F °K
-30 -22 243.15
-25 -13 248.15
-20 -4 253.15
-15 5 258.15
-10 14 263.15
-5 23 268.15
0 32 273.15
5 Ly 278.15
10 50 283.15
15 59 288.15
20 68 293.15
25 7 298.15
30 86 303.15
35 95 308.15
40 104 313.15
45 13 318.15
50 122 323.15
55 131 328.15
60 140 333.15
65 149 338.15
70 158 343.15
75 167 348.15
80 176 353.15
85 185 358.15
90 194 363.15
95 203 368.15
100 212 373.15
105 221 378.15
10 230 383.15
115 239 388.15
120 248 393.15
125 257 398.15
130 266 403.15
135 275 408.15
140 284 413.15
145 293 418.15
150 302 423.15
155 311 428.15
160 320 433.15
165 329 438.15
170 338 44315
175 347 448.15
180 356 453.15
185 365 458.15
190 374 463.15
195 383 468.15
200 392 473.15
205 401 478.15
210 410 483.15
215 419 488.15

°C °F °K
220 428 49315
225 437 498.15
230 446 503.15
235 455 508.15
240 464 513.15
25 473 518.15
250 482 523.15
255 491 528.15
260 500 533.15
265 509 538.15
270 518 54315
275 527 548.15
280 536 553.15
285 545 558.15
290 554 563.15
205 563 568.15
300 572 573.15
305 581 578.15
310 590 583.15
315 599 588.15
320 608 593.15
325 617 598.15
330 626 603.15
335 635 608.15
340 644 613.15
345 653 618.15
350 662 623.15
355 671 628.15
360 680 633.15
365 689 638.15
370 698 643.15
375 707 648.15
380 716 653.15
385 725 658.15
390 734 663.15
395 743 668.15
400 752 673.15
405 761 678.15
410 770 683.15
415 779 688.15
420 788 693.15
425 797 698.15
430 806 703.15
435 815 708.15
440 824 713.15
445 833 718.15
450 842 723.15
455 851 728.15
460 860 733.15
465 869 738.15

This page is part of a complete catalogue containing technical and safety data.
All data must be reviewed when selecting a product.

Pirtek reserve the right to change technical specifications without notice.




TECHNICAL DATA
TEMPERATURE CONVERSION TABLES

Temperature Conversion Table

°C °F °K °C °F °K

470 878 743.15 720 1328 993.15
475 887 748.15 725 1337 998.15
480 896 753.15 730 1346 1003.15
485 905 758.15 735 1355 1008.15
490 914 763.15 740 1364 1013.15
495 923 768.15 745 1373 1018.15
500 932 773.15 750 1382 1023.15
505 941 778.15 755 1391 1028.15
510 950 783.15 760 1400 1033.15
515 959 788.15 765 1409 1038.15
520 968 793.15 770 1418 1043.15
525 977 798.15 775 1427 1048.15
530 986 803.15 780 1436 1053.15
535 995 808.15 785 1445 1058.15
540 1004 813.15 790 1454 1063.15
545 1013 818.15 795 1463 1068.15
550 1022 823.15 800 1472 1073.15
555 1031 828.15 805 1481 1078.15
560 1040 833.15 810 1490 1083.15
565 1049 838.15 815 1499 1088.15
570 1058 843.15 820 1508 1093.15
575 1067 848.15 825 1517 1098.15
580 1076 853.15 830 1526 1103.15
585 1085 858.15 835 1535 1108.15
590 1094 863.15 840 1544 1113.15
595 1103 868.15 845 1553 1118.15
600 112 873.15 850 1562 1123.15
605 121 878.15 855 1571 1128.15
610 1130 883.15 860 1580 1133.15
615 1139 888.15 865 1589 1138.15
620 1148 893.15 870 1598 1143.15
625 157 898.15 875 1607 1148.15
630 1166 903.15 880 1616 1153.15
635 175 908.15 885 1625 1158.15
640 1184 913.15 890 1634 1163.15
645 1193 918.15 895 1643 1168.15
650 1202 923.15 900 1652 1173.15
655 1211 928.15 905 1661 1178.15
660 1220 933.15 910 1670 1183.15
665 1229 938.15 915 1679 1188.15
670 1238 943.15 920 1688 1193.15
675 1247 948.15 925 1697 1198.15
680 1256 953.15 930 1706 1203.15
685 1265 958.15 935 1715 1208.15
690 1274 963.15 940 1724 1213.15
695 1283 968.15 945 1733 1218.15
700 1292 973.15 950 1742 1223.15
705 1301 978.15 955 1751 1228.15
710 1310 983.15 960 1760 1233.15
715 1319 988.15 965 1769 1238.15

O9® /)=
‘.‘v/ﬂ e

fluid transfer solutions

This page is part of a complete catalogue containing technical and safety data.
All data must be reviewed when selecting a product.
Pirtek reserve the right to change technical specifications without notice.

°C °F °K

970 1778 1243.15
975 1787 1248.15
980 1796 1253.15
985 1805 1258.15
990 1814 1263.15
995 1823 1268.15
1000 1832 1273.15
1005 1841 1278.15
1010 1850 1283.15
1015 1859 1288.15
1020 1868 1293.15
1025 1877 1298.15
1030 1886 1303.15
1035 1895 1308.15
1040 1904 1313.15
1045 1913 1318.15
1050 1922 1323.15
1055 1931 1328.15
1060 1940 1333.15
1065 1949 1338.15
1070 1958 1343.15
1075 1967 1348.15
1080 1976 1353.15
1085 1985 1358.15
1090 1994 1363.15
1095 2003 1368.15
1100 2012 1373.15
1105 2021 1378.15
110 2030 1383.15
115 2039 1388.15
1120 2048 1393.15
1125 2057 1398.15
1130 2066 1403.15
1135 2075 1408.15
1140 2084 1413.15
1145 2093 1418.15
1150 2102 1423.15
1155 2111 1428.15
1160 2120 1433.15
1165 2129 1438.15
1170 2138 1443.15
175 2147 1448.15
1180 2156 1453.15
1185 2165 1458.15
1190 2174 1463.15
1195 2183 1468.15
1200 2192 1473.15
1205 2201 1478.15
1210 2210 1483.15
1215 2219 1488.15
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9] USEFUL CONVERSIONS

L
% ‘ To Convert ‘ Into Multiply by To Convert Into Multiply by
> Acceleration Distance
. ft/sec? metres/sec? 0.3048 cm inch 0.3937
D ft/sec? g (free fall) 0.0311 feet metres 0.3048
> g (free fall) metres/sec? 9.8067 feet inch 12
_I g (free fall) ft/sec? 32.1742 inch cm 2.5400
> metres/sec? ft/sec? 3.2809 inch feet 0.0833
metres/sec? g (free fall) 0.1020 metres feet 3.2808
metres inch 39.370
Angle Energy / Heat
degrees minutes 60 BTU joule 1055.0560
degrees grads 1.1111 calorie kilojoule 0.0042
= degrees revolution 0.0028 joule kilojoule 1000
Z grads degrees 0.9000 kilocalorie kilojoule 4.1868
Tl minutes degrees 0.0167 kilowatt hour kilojoule 3600
O revolution degrees 360 kilowatt hour kilocalorie 859.8452
m minutes seconds 60 newton metre kilojoule 0.0010
Z seconds minutes 0.0167
>
_|
O Area Flow Rate
Z cm? inch? 0.1550 cm®/sec ftmin 0.00212
cm? mm? 100 ft/min ft¥/sec 0.0167
inch? cm? 6.4516 ft¥lsec ftmin 60
mm? cm? 0.0100 galls/min (Imp) I/'sec 0.0758
feet? inch? 144 galls/min (US) I/sec 0.0631
I/'sec galls/min (US) 15.8503
I/sec galls/min (Imp) 13.1982
m¥min ftmin 35.3147
m?min ftlhour 2118.88
Concentration Force
micromole/cm® micromole/cm® 1 pounds force kilonewton 0.00445
micromole/cm® millimole/cm® 0.0010 kilograms force kilonewton 0.00981
millimole/cm® micromole/cm® 1000 newton pounds force 0.22481
pounds force kilogram force 0.4536
kilogram force pounds force 2.2046
pounds force newton 44482
kilonewton kilogram force 101.9716
kilonewton pounds force 224.8089
Density Mass
grams/cm? ozs/gall 133.5265 gram kilograms 0.001
kg/m® pounds/ft® 0.0624 pound (avoirdupois) | kilograms 0.453592909
ozs/gall grams/cm? 0.0075 kilograms pound (avoirdupois) | 2.20462
pounds/ft® kg/m? 16.0185 pound (avoirdupois) | ozs (avoirdupois) 16
metric tonne Kilograms 1000
metric tonne pound (avoirdupois) | 2204.623
ton (long) pound (avoirdupois) | 2240

This page is part of a complete catalogue containing technical and safety data.

All data must be reviewed when selecting a product.
Pirtek reserve the right to change technical specifications without notice.
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TECHNICAL DATA

USEFUL CONVERSIONS

‘ To Convert ‘ Into Multiply by To Convert Into Multiply by
Power Torque
Kilowatt Horsepower 0.7457 foot pounds force Newton metre 1.3558
Horsepower Kilowatt 1.3410 kgf metre Newton metre 9.8100
Horsepower Torque (ft Ib/ min) 33000
Kilowatt Torque (ft Ib / min) 44253.73
Pressure Velocity
cm Mercury (Hg) inches Mercury (Hg) | 0.3937008 feet/min metres/sec 0.0051
kglcm? bar 0.980665 feet/sec metres/sec 0.3048
bar atmospheres 0.986923267 metres/sec feet/min 196.8504
atmospheres bar 1.01325
bar kglcm? 1.019716213
inches Mercury (Hg) | cm Mercury (Hg) 2.539999919
Temperature Volume
°c °F (9/5) and add 32 ins® litres 0.0164
°F € deduct 32 then *(5/9) litres ftt 0.0353
°c °K +273 ounces pint 0.0625
°K °C 273 pints (UK) Gallon (UK) 0.1250
litres Galls (US) 0.2642
pints litres 0.5683
Gallons (US) Gallons (UK) 0.8327
Gallons (UK) Gallons (US) 1.20096
litres pints (UK) 1.7598
Gallons (US) litres 3.7854
pints UK ounces 16
. ftd litres 28.3168
Time ltres ins? 61.0237
millisecond second 0.0010 litres = 1000.0000
fniniie: Soonds &b lires millitres 1000
hours minutes 60 P ins? 1728.0000
second millisecond 1000
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This page is part of a complete catalogue containing technical and safety data.
All data must be reviewed when selecting a product.
Pirtek reserve the right to change technical specifications without notice.
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TECHNICAL DATA
VISCOSITY

The internal resistance to flow of a liquid is measured by a fluid characteristic termed viscosity. More precisely absolute viscosity (1) is defined in terms of the force
between two parallel layers of fluid for a certain slip velocity between them. This is expressed by Newton’s equation:

=1 %}1 where T = shear sress, 1 = coefficient of viscosity % = velocity gradient

The equation expresses that for straight, parallel and uniform flow, the shear stress, 7, between layers is proportional to the velocity gradient, in the direction
perpendicular to the layers.

Very often a hydraulic fluid will be selected on the basis of its viscosity and the operating temperature of the system. A low viscosity fluid will flow more easily, since
less energy is required to overcome the internal frictional forces, but any saving in energy must be balanced against an increase in fluid leakage due to the lower fluid
viscosity.

There are two measures of viscosity: absolute (also known as dynamic) and kinematic. The S.I. unit for absolute viscosity is N s m? or Pas.
The non-S.L unit is the poise (P), which is equivalent to 0.1 N's m? (not to be confused with the poiseuille (P1), used in France, and equal to 10 poise) though the
centipoise (cP) is more commonly used.

In the hydraulics industry, kinematic viscosity is more frequently used. Kinematic viscosity is the dynamic viscosity adjusted for differences in the fluid density. Thus:

Kinematic Viscosity (v) = Wipoerimie izectiy ()

Density (p)

The S.I. unit for kinematic viscosity (v) is mm?s” which corresponds to the older but still commonly used unit the centistoke (cSt).

Past measures of viscosity using arbitrary scales like Redwood No 1 seconds, Saybolt Universal Seconds (SUS), or degrees Engler should no longer be used. These
units have been superseded by the empirical measures mentioned above. Whilst conversion tables do exist, they are only true at a fixed temperature.

Effect of temperature on viscosity

The temperature and viscosity of hydraulic oil are inversely related; as temperature increases, viscosity decreases. In order to define the kinematic viscosity of oil, its
viscosity is quoted at a set temperature (40°C for the ISO standard) and the oil is given a value according to the viscosity index (V.L). For example an oil quoted as
conforming to ISO 22 will have a viscosity of 22 mm?s''/ cSt at 40°C.

Viscosity Index

The viscosity index is a single number representation of the viscosity temperature characteristics of a fluid. The greater the value of the V.I. the smaller the change

in viscosity for a given change in temperature, and vice-versa. Oils with a V.I. of 80 or more are said to have a high V.I. value. Oils with a V.I. between 80 and 40 are
said to have a medium value and those below 40 a low value. If temperature and kinematic viscosity are plotted to give a linear relationship (using logarithmic scales)
then the V.I is a measure of the gradient of the line. As the V.I is increased the gradient is reduced. A typical temperature-viscosity curve for ISO oils of various
viscosity gradients (VG) can be seen below.

In Australia, ISO 68 is the most commonly encountered grade of hydraulic oil, whilst ISO 46 is more the norm in Europe. A study of the temperature ranges
over which the 2 grades fall within the recommended parameters
should explain why that is the case.

10000
If a hydraulic system is operating within a small temperature
range, the viscosity index will be of little significance, but if
the operating parameters are such that the temperature range is
1000 difficult to control (a forklift operating either in a coldroom or
outdoors, for example) then close attention to the chosen viscosity
Y is needed.
9
= N A too low viscosity can result in:
g
= \ . Lower film strength, and more wear on moving parts
g 100
; . More leakage
"y . More pressure loss
> ded ‘\ i i
g Reec i N . Lower volumetric efficiency of pumps and motors
g Hydraulic Oil l .
o C Less precise and slower responses
= Viscosity Range X
=~ 20 . Lower overall efficiency
z
g \\ A too high viscosity can result in:
2 12 9 g9
- " . Higher pressure drop due to friction
z AV e Excessive heat generation
- “po O 1
o 2 ST . More pressure loss
¢ 40,504 . Higher r consumption
s .0 % gher power consumptio
O, OY@ % . Lower mechanical efficiency
4 s s Pumpinl o o ] ot
~ ump inlet starvation and associated cavitation
% | o
5 ARA) Pressure and Viscosity
% Varying pressure can lead to significant variations in viscosity. In a
40 20 - 2 7 7 10011 L .
D <0 DO 0 0D D OO DD D D WV KD closed flow circuit at a fixed temperature, a change in pressure of
) ) Temperature°C 40 MPa (400 bar) can lead to a change of up to 8% in viscosity.
Graph Courtesy Webtec Products ISO Reference Temp.

‘ r r)- — This page is part of a complete catalogue containing technical and safety data.
_['J '] ’_l_f ) All data must be reviewed when selecting a product.
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TECHNICAL DATA
FLUID POWER CALCULATIONS

The distribution of hydraulic power in a circuit involves the use of pipe, tubing, and hose assemblies. What combinations of these to use in any given system is
largely a matter of economics in conjunction with the operating conditions and relative motion between the connected components.

Catalogue Scction E (pages 2 through 6 ) details the strength calculations (using Barlow’s formula) and recommended flow data associated with tube and pipe, but
the underlying theory of flow rates and pressure drops merits greater discussion.

Pressure Drop

The energy capacity of a hydraulic system is determined by the combination of the flow rate and pressure of the hydraulic fluid. Bernoulli is credited as being first
to document the main principles in the equation:
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g. +gb + lpf = constant

where:

u is the fluid velocity at a point on a streamline

¢ is the acceleration due to gravity

b is the height of the point above a reference plane
 is the pressure at the point

p is the density of the fluid at all points in the fluid

If we ignore the relatively small changes in height that normally occur in a system, and assume that the density of the fluid remains constant throughout, then it can
be derived that the pressure at any point in a fluid will be inversely proportional to the square of the flow velocity.

As work is done at various points in the system, the pressure and velocity components of the system’s energy are converted into other forms of energy - mainly
kinetic energy - through the function of components like cylinders and hydraulic motors. By the time the fluid returns to the hydraulic oil reservoir, it has
surrendered its total energy (both flow velocity and pressure) and awaits a new injection of energy from the external source (hydraulic pump) to begin a new cycle.
But other losses occur as well. As the fluid flows through the various connectors and regulating devices, the resistance of the fluid to flow (due to viscous drag) is
manifested as frictional losses in the form of heat and/or small pressure losses.

Choosing a Conductor Diameter

The frictional losses above can be significant if a too small conductor diameter is chosen. The Pipe Friction Equation is generally used to evaluate the expected
pressure loss (usually expressed as an equivalent head loss in meters). It draws on Bernoulli’s and Newton’s work , but makes an allowance for varying degrees of
roughness in the conduit wall lining by incorporating a friction factor which is determined by experiment. The formula is generally attributed to Darcy, Weisbach
and Fanning, and is sometimes termed the Darcy Formula. It applies to both laminar and turbulent flow, and continues to be widely used in fluid mechanics. More
discussion of the Darcy Formula is given overleaf.

NOILVINHOSNI

Laminar vs Turbulent Flow

Experiments by Osborne Rcynolds determined that the head loss genctatcd in a fluid is ditectiy proportional to its Vclocity when the vciocity does not exceed a
critical point. If that point is exceeded, the flow changes from a smooth and stcady state to a turbulent condition, and the head loss then becomes proportional to
a relationship approaching the square of the vciocity. The point at which turbulence bcgins was also found to be depcndcnt on the diameter of the pipe and the
kinematic viscosity of the fluid. His work is enshrined in the dimensionless value termed Reynolds Number (N,).

N,= du where d = Diameter # = Velocity v = Kinematic Viscosity
v

A Reynolds Number N, of 2000 is considered generally to be the upper limit of laminar flow. If heat losses due to friction are to be minimised, it can be seen from
Reynolds’ work that designing a system to exhibit laminar flow would be very desirable, and especially so in the parts of the circuit where available head is limited
(suction and return lines). The accepted ideal temperature in a static hydraulic system (eg a machine tool environment), is 50°- 60°C, at which point the Kinematic
Viscosity of a VG 68 (VG = Viscosity Grade) oil from the graph opposite is around 45 mm?s. The two Tables below show the fluid velocity and the corresponding
Reynolds Number over a wide range of flow rates and conductor diameters using a kinematic viscosity of 45 as a basis:

[min| 3277 | 163.9 | 147.5 [ 131.1 | 114.7 | 983 | 819 | 655 | 49.2 | 32.8 | 164 | 147 | 131 [ 115 | 98 | 82 | 66 | 49 | 33 | 16

@ mm
6.25 | 178.0 | 89.0 | 801 | 712 | 623 | 534 | 445 | 356 | 267 | 178 | 89 | 80 | 7.1 62 | 53 | 45 | 36 | 27 | 18 | 09
80 [108.7 | 543 | 489 | 435 | 380 | 326 | 272 | 21.7 | 163 | 109 | 54 | 49 | 43 | 38 | 33 | 27 | 22 16 | 1.1 0.5
95 | 76.7 | 384 | 345 | 30.7 | 269 | 230 | 192 | 153 | 115 | 77 | 38 | 35 | 31 27 | 23 19 | 15 12 | 08 | 04
127 | 43.0 | 215 | 193 | 172 | 150 | 129 | 107 | 86 | 64 | 43 | 21 19 | 1.7 | 15 | 13 | 141 09 | 06 | 04 | 02
159 | 276 | 138 | 124 | 110 | 97 | 83 | 69 | 55 | 41 2.8 14 | 1.2 1.1 1.0 | 08 | 07 | 06 | 04 | 03 | 0.1
191 1192 | 96 | 86 | 77 | 67 | 57 | 48 | 38 | 29 | 19 1.0 1 09 | 08 | 07 | 06 | 05 | 04 | 03 | 02 | 0.1
254 | 108 | 54 | 49 | 43 | 38 | 32 | 27 | 22 1.6 1.1 05 | 05 | 04 | 04 | 03 | 03 | 02 | 02 | 0.1 0.1
312 | 69 | 34 | 31 28 | 24 | 21 1.7 14 | 10 | 07 | 03 [ 03 | 03 | 02 | 02 | 02 | 0.1 0.1 0.1 0.0
381 | 48 | 24 | 22 19 | 17 14 | 1.2 10 | 07 | 05 | 02 [ 02 | 02 | 02 | 0.1 0.1 0.1 0.1 00 | 0.0
508 | 2.7 13 | 1.2 1.1 09 [ 08 | 07 [ 05 | 04 | 03 | 01 0.1 0.1 0.1 0.1 0.1 0.1 00 | 00 | 00
Flow Velocities (m/sec) at various Flow Rates and Conductor Diameters. The shaded boxes represent < 9 m/sec. Velocities of < 5 m/sec allow better control of heat

min| 327.7 | 163.9 | 147.5 | 131.1 | 114.7 | 983 | 819 | 655 | 492 | 32.8 | 164 | 147 | 131 | 115 | 98 | 82 66 | 49 33 1.6
@ mm
6.25 | 24728 | 12364 | 11127 | 9891 | 8655 | 7418 | 6182 | 4946 | 3709 | 2473 | 1236 | 1113 | 989 | 865 | 742 | 618 | 495 | 371 | 247 | 124
8.0 |19318 | 9659 | 8693 | 7727 | 6761 | 5796 | 4830 | 3864 | 2898 | 1932 | 966 | 869 | 773 | 676 | 580 | 483 | 386 | 290 | 193 97
9.5 16234 | 8117 | 7305 | 6494 | 5682 | 4870 | 4058 | 3247 | 2435 | 1623 | 812 | 731 | 649 | 568 | 487 | 406 | 325 | 244 | 162 81
12.7 12150 | 6075 | 5467 | 4860 | 4252 | 3645 | 3037 | 2430 | 1822 | 1215 | 607 | 547 | 486 | 425 | 364 | 304 | 243 | 182 | 121 61
15.9 | 9735 | 4868 | 4381 | 3894 | 3407 | 2921 | 2434 | 1947 | 1460 | 974 | 487 | 438 | 389 | 341 | 292 | 243 | 195 | 146 97 49
19.1 | 8113 | 4056 | 3651 | 3245 | 2839 | 2434 | 2028 | 1623 | 1217 | 811 | 406 | 365 | 325 | 284 | 243 | 203 | 162 | 122 | 81 41
254 | 6085 | 3042 | 2738 | 2434 | 2130 | 1825 | 1521 | 1217 | 913 | 608 | 304 | 274 | 243 | 213 | 183 | 152 | 122 N 61 30
31.2 | 4868 | 2434 | 2190 | 1947 | 1704 | 1460 | 1217 | 974 | 730 | 487 | 243 | 219 | 195 | 170 | 146 | 122 97 73 49 24
38.1 | 4056 | 2028 | 1825 | 1623 | 1420 | 1217 | 1014 | 811 | 608 | 406 | 203 | 183 | 162 | 142 | 122 | 101 81 61 41 20
50.8 | 3042 | 1521 | 1369 | 1217 | 1065 | 913 | 761 | 608 | 456 | 304 | 152 | 137 | 122 | 106 9N 76 61 46 30 15
Corresponding Reynolds Number (N.,) using a Kinematic Viscosity of 45 mm?s™". Shaded boxes (N.< 2000) represent laminar flow conditions

17
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TECHNICAL DATA
PIPE FRICTION EQUATION

Darcy, Weisbach et al showed that for the special case of a pipe flowing full, the head loss due to viscous friction can be expressed as :

hllzf. L.u2
d. 2g

where :

h, = head loss

f = adimensionless friction factor

L = length of pipe section being assessed

d = diameter of pipe

u = average fluid velocity across the pipe

g= gravitational acceleration

Any set of consistent mathematical units can be used with the equation

To determine what friction factor to apply, various empirical formulae have been developed, but they all fall back to a need to define the roughness of the pipe
walls as well as having some dependence on the applicable Reynolds Number. Two charts prepared by Moody take these formulae into account and plot the various
roughness factors for commercially available conduits. The graph for relative roughness is not reproduced here, since it covers a wide range of conduits not related
to oil hydraulics applications. Suffice to say that the relative roughness for hydraulic type conduits ranges from .00003 to .00006 in the sizes up to 50 mm diameter.
This range of values for relative roughness can be utilised in the Moody Diagram shown below to determine the relevant friction factor for the conduit in question.

Remember that our goal is to choose a viscosity and design parameters that will allow laminar flow or close to it. Reference to the Moody Diagram will soon show
that the friction factor for hydraulic type conduits in the lower Reynolds Number ranges will vary only over a small range at about /= 0.04 to .06

— 0100
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Example Calculation:

Determine friction loss per 100 metres of conductor when internal diameter () is 25mm and flow rate is 65 liters / minute

Calculation: Average velocity « is Flow rate / cross-sectional area of the conductor. ie 65,000 cm? per minute/ (r x 2.5 x 2.5 / 4) . This equals 2.21 m / sec and
would yield a Reynolds Number of about 1220 for a Viscosity Index of 45 and conductor diameter (#) of 25 mm. Moody’s graph above gives = 0.050 under
these conditions

Use g = 9.81m/sec’ and a length (L) of 100 metres. Z/Diameter = 100m /.025m = 4000

Substitution in the Pipe Friction Equation with a friction factor of .05 yields 4, = 0.05 x 4000 x (2.21 x2.21) / (2 x 9.81) = 49.8 metres per 100 metres loss
corresponding to about 4.18 bar pressure loss per 100 metres of conductor (assuming oil of specific gravity 0.87)

fluid transfer solutions
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TECHNICAL DATA
FLOW NOMOGRAPH & MINOR LOSSES

To avoid the tedium of constantly calculating optimum conductor size, third variable when two of the variables are known. Z
industry practice generally resorts to the use of a flow nomograph as shown Care should be exercised in its use, because it applies only to a restricted —
below. It works by utilising standard recommended flow velocity ranges for range of temperatures and viscosities, and as evidenced on page 17, does not @)
both pressure and intake lines. The flow relationship between velocity and always preclude the possibility of undesirable turbulent flow conditions. A >
conductor cross-sectional area allows a simple derivation of any unknown flow velocity greater than 10 metres per second can cause hose liner damage. =
C—100 R dations for oil >
350 —F ecommendations for oi
I— % s s _I
300 —F— 80 of VG 100 and operating in
+ 70 an ambient temperature range >
20— of 18°C-35°C
+— 60
200 —F
— 50
E Based on Formula
150 —E— 40
E 5 (127) — ,.  0.1667 x Flow Rate (Litres/min)
E 457 (115) Area (em®) =
F— 30 g Velocity (metres / sec)
100 —£ 47(102) —
F 31" (89)
75 —F— 20 3"(76) —
—| 257 (63) —
=4 s Z
50— — ) — -
e 134" (45) — O
B 10 14" (38)
35—— — 061 m
—~ 1432 L
30 —— 8 B
— 7\ N ) RECOMMENDED K g
95 R 17 (25.4) —| VELOCITY RANGE
E_ ¢ S i FOR INTAKE LINES — ot >
20 —_ > N 34" -
r_ w9 - L —
— NI C— 121 —
— N -
. ] 3 O
BT e F— 152
— ~
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r 1 >« = o 8
—_F F 213 5
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~ & =in _ FOR REDUCED |
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= “ z g —9.14
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152
Minor pressure loss in pipe and tube systems can be Component Loss Minor Loss
expressed as: coefficient Ratio
K L/d
. =K*v/(2*g
minor_loss
Where: Ball Valve fully open 0.05 1.75
= minor head loss (m) Globe Valve fully open 10 350
minor_loss
K = minor loss coefficient (dimension-less) Tee, through side outlet 2 70
v = flow velocity (m/s) Tee (Run) 0.9 315
g = acceleration of gravity (m/s?) - use 9.806 m/s’ Elbow - medium radius L5 52.5
Elbow - long radius 0.7 24.5
The ratio L/d is used where the designer wishes to Elbow 45° 0.4 14
express the losses as an equivalent length of pipe.
Multiply the tabulated L/d ratio by the internal - - . -
. . The term ‘minor loss’ is applied to friction losses
diameter of the component to determine the . . . .
. . caused by minor disturbances in a fluid system from
equivalent length of conduit that the component .
items such as valves, bends, etc. They are usually
represents allowed for in either of two ways (see at left)

Technical Section A page A 08 offers a Table of expected pipe friction losses under varying conditions

‘ r r)- — This page is part of a complete catalogue containing technical and safety data.
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TECHNICAL DATA

SUMMARY OF PIRTEK INDUSTRIAL HOSE ELASTOMERS

Product Code Description Liner Composition Cover Composition
IPAF Air-Flex PVC PVC
IPCF Clear-Flex PVC PVC
IPHB Helix-Blue PVC PVC
IPHG Helix-Grey PVC PVC
IPML Layflat PVC PVC
IPSF Spring-Flex PVC PVvC
IRAW Air Water SBR EPDM
IRBD Beverage Delivery NR EPDM
IRBF Blue-Flex Synthetic NBR
IRCOSD Corrugated Oil Suction NBR CR
IRC Concrete SBR/INR SBR/NR
IRCS Concrete Steel 80 SBR/NR SBR/NR
IRDM Dry Materials NR/SBR NR / SBR
IRFAW FRAS Air Water NBR CR
IRFC Pirtekflex XLPE Synthetic
IRHAB Hot Air Blower EPR EPDM
IRLF Liquid Food NR NR
IRME Marine Exhaust CR CR
IROFSD Oil Fuel Suction & Delivery NBR SBR
IRPAW PremiumAir Water SBR EPDM
IRPC Premium Chemical UHMWPE EPDM
IRPF Premium Food IR IR
IRPWD Premium Wash Down IR PVC / NBR
IRR Radiator Hose Synthetic EPDM
IRRF Red-Flex Synthetic NBR
IRSA Steel Air SBR EPDM
IRSB Sandblast SBR/NR SBR/NR
IRSS Steel Steam EPDM EPDM
IRWD Water Delivery SBR EPDM
IRWDR Wash Down Red EPDM EPDM
IRWDW Wash Down White EPDM EPDM
IRWSD Water Suction & Delivery SBR EPDM
1S1000 Code 1000 Polypropylene PVC
IRYCAW Yellow Air Water Synthetic Synthetic
1S1003 Code 1003 Polypropylene PVC
1S901 Code 901 Polypropylene PVC
1S951 Code 951 Polypropylene PVC
1S952 Code 952 Polypropylene PVC
1S969 Code 969 Polypropylene PVC
ISAVION Aviation Refuelling Polypropylene PVC
ISCHEMSS Chemical Polypropylene PVC
ISVAP Vapor Recovery Polypropylene PVC
MPH Multipurpose Hose Synthetic Synthetic

O9® )/
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TECHNICAL DATA
CHEMICAL RESISTANCE TABLE

BEEE S CALTION

The data in the following pages has been compiled from generally available sources and should not
be relied upon without consulting and following the specific recommendations of the manufacturers of
particular products

The data is considered valid at 20°C (70°F) except where specified otherwise. Chemical compatibility
can vary greatly with temperature

A good rating does not necessarily indicate the suitability of a particular hose and fitting combination

due to variables such as improper clamp and coupling application, special hose construction, gasket
material etc
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SOLVENT INFORMATION

Aromatic solvents: benzene, cumene, p-cumene, naphthalene, toluene, xylene, cresol, styrene, cyclohexane
and combinations

Aliphatic solvents: propane, butane, pentane, hexane, heptane, dipetene, tripropylene

Halogenous solvents: chloroform, dichorobenzene, dichloroethylene, methylen bromide, methylen chloride,
benzyl chloride, carbon tetrachloride, trichloroethylene, carbon disulphite, turpentine, perchloroethylene,

dichloroethane m
Ketonic solvents: acetone, methyl ketone, isobutyl ketone, methyl ethyl ketone, methyl isobutyl ketone >
Esters solvents: butyl acetate, methyl acetate, anyl acetate, isobutyl acetate (@))
Amines: aniline, ethylene diamine , diethanol amine, triethanolamine, dimethyl amine, monoethanolamine —|
Alcohols: methanol, ethanol, propanol, butanol, glycerol O
Common ASTM Composition General Properties m
Elastomers Designation Py
brominated butyl | BIR bromo isobutene-isoprene | excellent weathering resistance, low permeability to (0))]
chlorinated butyl | CIIR chloro isobutene-isoprene | air and gases, good physical properties, resistant to heat
poor resistance to petroleum based fluids, good resistance to fat
chlorinated CM (CPE) chloro polyethylene excellent ozone and weathering resistance, good oil and chemical
polyethylene resistance, excellent flame resistance
cross-linked XLPE polyethylene excellent for a very wide range of solvents, chemicals,
polyethylene UHMWPE and cross linking agent | acids and oils
ethylene EPDM ethylene propylene excellent ozone, chemical and ageing resistance, poor resistance to
propylene diene-terpolymer petroleum based fluids, very good steam resistance
ethylene EPM (EPR) ethylene propylene excellent ozone, weathering, heat, chemical and aging resistance,
propylene copolymer poor resistance to petroleum products, very good steam resistance
hypalon ® CSM chloro-sulfonyl- excellent weathering, ozone and acid resistance, good heat and
polyethylene abrasion resistance, fair resistance to petroleum based fluids
natural NR isoprene natural excellent physical properties, very good abrasion resistance, poor
resistance to petroleum based fluids
neoprene CR chloroprene good weathering and flame retardant resistance,
good oil reistance, good physical properties
nitrile (buna-n) | NBR Acrylonitrile-butadiene excellent petroleum products resistance, moderate resistance to
aromatics, good physical properties
buna-n / PVC / NBR acrylonitrile-butadiene / excellent petroleum products and weathering resistance,
polyvinyl chloride polyvinyl-chloride both for tube and cover
polyacrylic ACM acrylic monomer excellent oil and tar resistance at high temperatures
sbr SBR styrene butadiene good physical properties, good abrasion resistance,
poor resistance to petroleum based fluids
viton ® FKM fluorocarbon rubber excellent high temperature resistance, particularly in air and oil, very
good chemical resistance
pA |

‘ r r)- — This page is part of a complete catalogue containing technical and safety data.
_,_) ' '_l_f All data must be reviewed when selecting a product. Q
— Pirtek reserve the right to change technical specifications without notice.
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TECHNICAL DATA
CHEMICAL RESISTANCE TABLE

AGENT

Legend:

G = Good

C = Conditional

U = Unsatisfactory
No Data

RUBBER COMPOSITION

PVC

METALS

GASKET MATERIALS

SBR
NR

EPDM
EPR
IR

CR
NBR
CPE
HYP
VITON

XLPE

UHMW PE

20°C

60° C

316L St. Steel

304 /321 St. Steel

Carbon Steel

Bronze

Aluminium

Ductile Iron

Viton

Teflon

Delrin

Ryton

1-Chloro 1-Nitro Ethane

Acetaldehyde

(@)
@
(@)
(@)
c
o
c
c

@

@

@

c

o

c

@

@

Acetarnide

Acetic Acid 30%

® |0 | O || Neoprene
O |®| < || Fluuorosilicon

Acetic Acid 50%

Acetic Acid, Glacial

o|lo|o|®|c|c| Buna

®
olo|e|e|e|c| EPT
o|o|o|e|c|c| Nitle
o|lo|e|®|e|c| EPDM

(e
c

Acetic Anhydride

Acetone

clc|c|c

clc|lc|c

DIOIO|IO
QOO0
cljlc|lc|O
cl|lc|c|c
OO
clolc|o
c|lc|jc|o

DO

c|lc|lc|®

cljlc|lc|O

DO

[oRKo)

c|cC
QcCclo|c

Acetophenone

Acetyl Chloride

c

c

c
c
c

o

o

®|Cc|Cc

Acetylene

@

@

@

Acrylonitrile

(¢}
@
D NON®
@
O

OO
®cC|O

Clocoe
Olo|jc|jc|o
CoOc® e

Adipic Acid

Air - < 300°F & < 290 psi or 2000 kPa

@

Air - > 300°F

[=SE R Ne]

c

OO0 |Ic|l®|O
OO0 |cleo|o
OO0
cl®
OO
@
c|l®|:

COOOONo

Alkazene

'
c|c|O
c|lc|O
c|lc|O
OO0 ®|c

Allyl Alcohol

@

@

@
@
@
@
@
@

@

Allyl Chloride

(@)

[elie)

@

Aluminium Acetate

Aluminium Chloride

c

Aluminium Fluoride 20%

CcClO® OO

clcl®

Aluminium Nitrate

OO0

[oXielkoRKe]

OO0
[oRoREolie]
DOOO0
DO oc
DOOOOO0®
OO0
[oXielio]

OO0 ON®

Aluminium Phosphate

Aluminium Sulphate

@
@
@
@
@
@
@
@

@

Alum-NH3-Cr-K

DO 0

Ammonia sol'n. 10%

@®
c

Ammonia sol'n. 50%

[oRKo)
[oRKo)

[oRKo)

@
c

Ammonia, Gas, Cold

Ammonia, Gas, Hot

Ammonia, Liquid (Anhydrous)

c
c
c
=
=
(@]
c
'

@

Ammonium Carbonate

Ammonium Chloride

OOHOO®

Ammonium Hydroxide, 34%

OO0

OO0

cClO®|c

DN OO0

Ammonium Hydroxide, Conc.

c|lc|O

Ammonium Nitrate

OO0 ®

OO0 ®

DO
DOO®

OO0

OOOO 0O cC

OO0

cC|loO00|0|®|cC
c|lc|lcjc|lc|®|c

@

Ammonium Nitrite

Ammonium Persulphate Solution

Ammonium Phosphate

o

@
@
@

@

(@]
c

Ammonium Sulphate

o

c
c

@D

Ammonium Sulphide

Amyl Acetate (Banana Oil)

c
c
(@]
(@]

@

Amyl Alcohol

o|cC

[eXKe]
@

@

Amyl Borate

QOoCclo|®d|®|clo|o|clclocloclo|00|®|ole|e|eeoloeoleo|clclo®|c|lo|jc|c|c

Ololclo|eo|oclo|eojclclo|clo|lc|lojolo|le|eoleoeo|le|e|oleo|e|clclo|e|clo|lc|lc|c

Amyl Chloride

(e
(@]

Amyl Chloronapthalene

Amyl Napthalene

Anhydrous Ammonia

Aniline

Aniline Dyes

Aniline Hydrochloride

Aniline Oil

Animal Fats

Animal Oil (Lard Oil)

Ansul Ether

Aqua Regia

Aroclor,1248

Aroclor,1254

OO0 0O0|I0|0|0|0®|Cc|lcc|lc|l®®®®dd oo e ddd o dde oo @
OO0 |0|0|0|0j0|0o|e|c|lclc|lc|l®|®|® @@ OO OO0 O OO oo e @

Aroclor,1260

Arsenic Acid

oliolieolieolielielioliolielile ool ioe]

Arsenic Trichloride

Olo|olcloclo|l®|®|ciolc|lc|lo|lc|c

OlO|o|lclcjlc|lc|OoO|Ciclo|lc|leo|c|lc|lc®|®|Cc®® a0 @

OIOO|ICcoCcOoO|®|®ciolclclo|lc|c

O9® )/
‘.‘\y/ﬂ e

fluid transfer solutions

This page is part of a complete catalogue containing technical and safety data.

All data must be reviewed when selecting a product.
Pirtek reserve the right to change technical specifications with

out notice.




TECHNICAL DATA
CHEMICAL RESISTANCE TABLE

AGENT

Legend:

G = Good

C = Conditional

U = Unsatisfactory
- NoData

RUBBER COMPOSITION

PVC METALS

GASKET MATERIALS

SBR
NR

HYPALON - CSM

EPDM
EPR
IR
NBR
CPE
VITON
XLPE

CR

304 /321 St. Steel

UHMW PE
20°C

60° C

316L St. Steel
Carbon Steel
Bronze

Aluminium

Ductile Iron

Viton

Teflon

Delrin

Ryton

Askarel

Asphalt up to 80°C

Asphalt up to 130°C

@ @D
@

[elie)

O|O|:!

D @D

ASTM Qil No. 1

c
|
c

ASTM Qil, No. 2

ASTM Qil, No. 3

cl|c|cC|:

cl|lc|c|:

c|c

c|C

[

cC|lOoO|®|:
OO C®|:
OO O
OO0
OO

OO cCc|ic

OO

ASTM Oil, No. 4

O|e|®|e|o|o|o] Fluuorosiicon

cl|lc|lc|c|c|c|c| EPT

Automatic Transmission Fluid (ATF)

@

®|c|c|o|e|o|o|=| Neoprene

@

Barium Carbonate

(@)

(@)

® OO0 e 0|00 Buna

@

OO0 |00 0| Nitile
o|c|lc|c|c|c|c|c|c| EPDM

@
@

Barium Chloride

Barium Hydroxide

OO o c

O OO c

O OO cC
DO ®

O OO cC
OO
DOOO|:
QOO0
DO
OO0

DO

OO

Barium Sulphate

Barium Sulphide

@ |

DO 0!

Beer

Beet Sugar Liquors

OO |® |
OO |® |
OO0 |®|
[elie)

DO G|

Benzaldehyde

ClO0|®]:

Cl®OO @

OO|O|®|.
DIOO|®|:
OO O O
ClOO0|®]|:

DOOOOOO0 ]!
DIOo|0oCciojlojcle| el
DO ooCooo0e®|:!

OOe|clc|lc

o|lo|o|o|lo|o]|:

ClOOO O e|:!

o eloe ool
o eloe ool
cleoloe ool
cleoloeolol:
oleloe el ol
cleoloee|lal:

OO0 6!

Benzene Sulfonic Acid 10%

Benzene, Benzol

c

c

@
ol
@

Benzoic Acid

(e

(e

Benzyl Alcohol

cl|c|c
o|c|c
c|c|Cc

c

c

c
DO

DO OD D@D

OO0 W]
c
(e

O® O|:
@
@
(@]

OO O|:!

@O

OO

OO

DO O

Benzyl Benzoate

Benzyl Chloride

(@)

@

Black Sulphate Liquors

(ol e]
|
@
@

@

@® O

Blast Furnace Gas

Bleach (2-12% Chlorine)

'
(@)
'
'
(@)

@

Borax

(@]

'
c
®|C
c
(@]

Bordeaux Mixture

Boric Acid

DO 00OO®O OO

Brine

QOO
QOO
@
o) '
@
DO

OO

QOO
@
c
o

O OoOo0Ccilc|lo|lc|lc|c|c|c

OO clolclojo|lc|c
OO0 l0o|c|lc|lo|jc|lc|c|c|c
QOOOIO|Ic|lo|lc|lo|o|c|c

Bromine Anhydrous

Bromine Trifluoride

Bromine Water

Bromobenzene

Bunker Oil

Butadiene

Butane

Butanol (Butyl Alcohol)

Q| Cc|lc|jc|c]|

Q| Cc|lc|c|c]|

@ o|c|jc|jc|
@ o|c|jc|jc|
@ o|cjojc|:
QO oOCcoic|:
@ o|lc|jo|c|:
DODIO|®O|:"

OO |cC):

OO |cC|:
@
OO0 @

Butter

Butyl Acetate

= g

= g

'
(@]
O
(@]
c

@

@
c
c
|
@®
(@]
(@]

Butyl Acetyl Ricinoleate

Butyl Acrylate

c

c
c

Butyl Alcohol, Butanol

@

OCcloclOloleolclo|lc|lc|c

QCcCloCclOoo|olcleo|lc|lc|c

Butyl Amine

O ®
@
@

O ® 0
@
@

[oREolie]
|
@
o
(@]

Butyl Benzoate

Butyl Carbitol

Butyl Cellosolve

OO
OO0 cC
c |
(=¥ oRNol

o
o
()

Butyl Ether

DO
@
@
@

Butyl Oleate

Butyl Stearate

c|lcic|jc|c |

c|lclc|jc|c|

| O

OOOOOOO OO

@

Butylene

Butyraldehyde

o|c|c:
(@]

cClo|lo|lojolclc|le|lcleo|c|lo|lcleo|o|o|loeo|e|olc|o]:

Butyric Acid

c
Clclojojc|jc|c|
(=@
c
olCcio|lc|l®|:

DO
cle|eol|:

ciclojojcjlolo|o|c

olcle|:

clCclojclclc|lojo|lcjlcl@|cloCclOoOo|ojlclclolccl®@®Oo®oc|olcjlc|lo|c|c

@
oO|l0o|lclolo|lo|lele|eo|c|lojlcleo|lo|®|lojlclo|lc|lc|lc|c
clclolo|c|lo|ojo|c
olo|lclolololeo|o|eo|c|lo|lc|leo|o|®|o|clo|lc|lclc|c

DD

Cadmium Acetate

Calcium Acetate

Calcium Bisulphite

Calcium Carbonate

Calcium Chloride

OO0
DO

O|®|!

Calcium Hydroxide

OO o cC
DIOO|cC

Calcium Hypochlorite

o

Calcium Nitrate

@
@

DIOOIOOO|IO
D000 o cC

Calcium Sulphate

OIO|CO|®|6O|®|c|lclcCc|ic

OO CO|O®|O| O |Cc|lclc|ic

OO DO |clc|O]|:

DO OO0 O
OO OO0
DOOODOD DD O

@
[oRE NN

DO OOO OO

OO0 OO O o

@
D000 O]
c|loclo|lcl®
DOO|0O

Oojclo|jc|c

o|ojcjo|c

OO0 O ®

OO0

OO0

OO0 OcC®
OO0 oo
DOOOOOOIcC®

DO OCcCO®

fluid transfer solutions

O9® /)=
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This page is part of a complete catalogue containing technical and safety data.

All data must be reviewed when selecting a product.

Pirtek reserve the right to change technical specifications without notice.
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TECHNICAL DATA
CHEMICAL RESISTANCE TABLE

AGENT

Legend:

G = Good

C = Conditional

U = Unsatisfactory
No Data

RUBBER COMPOSITION

PVC

METALS

GASKET MATERIALS

NR

IR
NBR

20°C
60° C

316L St. Steel

304 /321 St. Steel

Carbon Steel

Bronze

Aluminium

Ductile Iron

Viton

Teflon

Delrin

Ryton

Calcium Sulphide

®| SBR

® | EPDM
®| EPR
®| CR

®| CPE
®| HYP
® | VITON
® | XLPE

® | UHMW PE

Cane Sugar Liquors

® | ® | Neoprene
® | ® | Fluuorosilicon

Caprylic Acid

c |

'
(@}

'

'

'
(@]

@

@

(@]

c
O

c |

@

@

Carbamate

Carbitol

Carbolic Acid (Phenols)

(@)

O @
OO
(@)
D@D

@

D@D

@

@

DO

D@D

Carbon Bisulphide

Carbon Dioxide, Dry

Carbon Dioxide, Wet

@

@ @D
@ @D
@ @D
@
@

Carbon Disulphide

c

CcCl® @
CcCl® o]
@®

O® |

OO e

[oREo RN

OO |

DOO|!

DO O

Carbon Monoxide Gas

Carbon Tetrachloride

(e
c

ClOC® O
CcClOCcC® O]

Carbonic Add

Castor Oil

Caustic Soda (Sodium Hydroxide)

O0|®|c

Cellosolve

(@}
@

Cellosolve Acetate

c

@

@
OOI®I0|®|c

(@)

(@)

@

DOOOOo

DOOOOO

DO O OO OO G :

O OO Co0oOea0c|®|:
OO0 OCoO o0 e :

®DOCO® o0

DOOOO0

cClclOoO® O ®

DOOOOO

Cellulube AB0 ( Fyrquel)

Chlorine Dioxide

Chlorine Trifluoride

Chlorine, Dry

Chlorine. Wet

cl|c|cC|
c|lc|cC|!
c

c
c

clc|lc|lcjlclc|c|lO®0|0|e|lc|lo|a|o|c|o|0|0|®|O| Buna

clc|lc|lc|c|lc|lc|o|e|o|0o|e|clo|o|o|c|o|o|o|e|o] Nitrle

OO0 |0|0|CCclO®® oo a|o|a]:

Chloroacetic Acid

Chloroacetone

Chlorobenzene

clc|lc|c|lc|c|:

clc|lc|c|lc|c|:

CcClOe|cic|c|:

coo|jcjc|c|:
(e

DCciclO|®| O]

Chlorobromo Methane

[olfolioliol el el Nl

DO |O|O|O)|

Chlorobutadiene

Chlorododecane

Chloroform

(]

Chlorosulphonic Acid

=
c
c
c

c|c|:
c

@
O|®| !

o|c|:

(@)

@

Chlorotoluene

Chrome Plating Solutions

Chromic Acid

cljlc|jc|jlc|cC|

c|clc|jc|c|

'

ojojc|c
(e

c c

c| |C

(@] c

O B Nl Y '

QO OC®|:"

DIOIOIO|O|!

@ oOocCc|clO|:

Citric Acid

c|c|:
c|c|:

o|c|:

c|c|:

oO|lc|lc|lc|lc|lc|c|c|c|C|c

O|o|clcjclc|lclc|lo|Cc|e|o|o|o|c|lo|e|0o|0o|®0|®|Cclao|lc|lo|jojlc|lo|jo|o|o|e | e EPT
o|lo|clclclc|lclc|lo|c|lo|oo|le|c|lo|lo|o|o@|o|e|c|leo|lclo|lo|jc|lojo|jo|o|e|®| EPDM

Qlc|lc|lclc|lc|lc|lc|lc|lCclo|lo|lclo|lcjlclc|lclc|lOoO®O|®|Cclo|lclo|olcjlo|o|O|!

®O|Cc|lc|c|lc|c|c|c|c|Cc|c
Ooo|oclOoO®|Oo00|c

Cobalt (Aq)

Coconut Oil

c

|

o
o

Cod Liver Oil

@O

(= NI

DNOOO®| !

Coke Oven Gas

c

=S

S
c
(e
(e
(@]
c
@

CcClolol:

Copper Acetate

Copper Chloride

@

Copper Cyanide

QOO |IClo|lol:

OO0 |Colo|:
OO0 |IClo|ol:
OO |Colol:
O O|CcCOoOlo|ol:

@

Copper Nitrate 5-50%

Copper Sulphate

OO0
OO0

Corn Ol

Cottonseed Oil

Creosote

c|lclcl®@®|O|O|:

cjlciclOO0O| O

clclcl®O®® o :
clclclO®® o|:
cClclOOod o d|:
ODIODO|OO|O O

ODIOO|OO|O O

DOOOOOO]|

DIOOIOIO O|cC

O oOoO|cjc|c|c

oOoo0|o|c|:

ojoo|jcjc|:

QOO

DO O]

Creosote Coal Tar

DNOOO @

c|lcjo|0O|®|:
O|0|0|0|® |
DIOO|O| O]
c|lcjlo|Oo|®|:
ODOOO O

Cresols

c |

Cresylic Acid

c

Cumene

c
(e

Cutting Oil

c
ojc|ic|jc|:
DO

Cyclohexane

Clc|lc|c|c|:
DIolo|:

DD

DO

DD

DOl

DO

QOO

Cyclohexanol

Cyclohexanone

c
c
c
c

c
(@]

(@}

Decalin

c|c|lc|Clc|c|c|c|:

c|clcjclic|c|c|c]|:

c
c|lo0O|Clc|lc|lc|c]|:
ClO® @

@ C®|

DO OO O

DOIOOOOO !

Decane

OCcCiclOoO®O|®|c

!
c|lc|o|c|c|C|c
c|lc|jc|lo|c|O|c
o|lcilclOoO®O|®|c
clclo|c|c|C|c
DOICOOOO|:

Decyl Alcohol

@
@
@

@

@

@

Denatured Alcohol

@D

@D

@D
@
@
@
@
@
(@}

@D

|

|

Detergent Solutions

Developing Fluids (Photo)

@

OO ®|:!
DIO|®|!
OO O
@
@

fluid transfer solutions
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This page is part of a complete catalogue containing technical and safety data.
All data must be reviewed when selecting a product.
Pirtek reserve the right to change technical specifications without notice.




TECHNICAL DATA
CHEMICAL RESISTANCE TABLE

AGENT RUBBER COMPOSITION PVC METALS GASKET MATERIALS
B

Legend: _|&

G = Good 2l S

C = Condtional & 21213 |gl8 @ <

U = Unsatisfactory o =1 ol w|a|B|w o082 é SE| 2 s|s| 5| q‘gi 2l2|s|els

- NoData 31253 2/85/285x5(235%885 8848232 E 52252 8¢%
Diacetone -] - - EEE N R -|U|-|-|G|JUjJU|G|U|-| -
Diacetone Alcohol cC|C|-|G|G G|C|C|G|G G c|c|g|Cc|jUjuU|G|G|UjU|G|U G
Dibenzyl Ether ujujujcj|c -l -1-1-16 E I I U cjuju|c
Dibenzyl Sebacate e - - uj-|-jcjujujc|c -
Dibutyl Amine uju|-yCcju|u GlU| -] -] -|-]- L T I L T I
Dibutyl Ether uju c|C G|-|-|G|G EO N T u cjujujc|c
Dibutyl Phthalate uju c|C|-jU|-|U G| G -|G|-|Cc|C|CcC|C|U|C|G|G|U|jU|lG|C G
Dibutyl Sebacate ulu G| C|-|]-|]G|U G| G| -|-]|-|- uj-y-|jcyujujcycy|-| -
Dichloroethyl Ether ujuju|-jUujuju|jc|u|-|G6|G|-|-]|G G|G|G|G|U|C|G|C ujc|-|-|-
Dichlorohexylamine - - Uj -1 -1-1- EO I I C Glujujcju|u
Dichloro-Isopropyl Ether - Uyl - | - o N B u,-|-|CcCjujujc|c -
Diesel Ol ujujujujuju|jG|cC G| G|G|G|G G|-|-|U G|U|G -
Diethanol Amine c|c|G|G|G|C|C|G|C G|G|-|-]|G G|U|G|G|C|U|G|C C|C|-|-]-
Diethyl Ether u|u C| - G G| G|U|U R ujcjujujc|ac| -
Diethyl Ketone ujujc|Gc|Cc|uU -|-|JU|G|G G|-|G|G|G|G|U|U|G|G|-|U|G|-]-]|G
Diethyl Sebacate uju G|C|U|-|C|-]-|]G|G EO R T u cjuju|c|c
Diethyl Sulphate C|-|-|-]6G G -] -|G|-|G|G|G|G|G|G|G|-|-]|GC -
Diethylamine c|c|c|G|C| - G G|G| -] - -l -]C|-|-|Cc|C|C|C|U|-]-
Diethylene Glycol G|IG|G|G|G|G|[G|G|G|G|G|G G| -|G|G|G|G|G|G|G|G|G|G|G|G G
Di-Isobutyl Ketone - C|G - - G| G G|-|G|G|G|G|U|U|G|G|-|U|G G
Diisobutylene ER N I - - - C|-|-fujujcyujcy -\ -
Diisopropyl Benzene ER I I ER I I -l -] -1U vujujuyu|cy -
Diisopropyl Ketone - - ER I R G| -|G|G|G|GIU|JU|G|G|UIU|G|U G
Dimethyl Aniline (Xylidine) ER N R ER N R -l -] -]C|U c|u -
Dimethyl Formamide -| -] Cc|C| - c G| G|-|-|G|-|G|JUujUu|G|C|C|G|C|U|C|C|U|G|G
Dimethyl Phthalate uju|-Jjc|Ccj- G C|G|G| -] - -|(Uu|-|-|Ccjujujc|cy|-| -
Dinitro Toluene -] - N -] - -1 U ujujujuju
Di-octyl Adipate uju G|G|-|C|-|-]C|G|G G|-|G|lUjU|G|lU|C|G|C|-|U|C G
Dioctyl Phthalate u|lu G|G|-]|-]- c|G|G|-|-|G|]-|]C|G|jCc|C|lU|jCc|G|C|UjU|C|C G
Dioctyl Sebacate - - -] - -l U - ciujujc|cy| - -
Dioxane ujujc|c|c Uuj|C|-|U|G|G]| - G G|G|C|G|lU|U|G|C|U|JU|C|U|G|G
Dioxolane ujuju|lclu -/ C|-|U|G|G EO N T u cjujujc|u
Dipentene uju -l -] -|C|-]|G -|-]G|-|G|G|G|G|C|G|G|UjU|lC|U|C G
Diphenyl (Phenylbenzene) E N R E I - -l U ujujuvujuicy| - -
Diphenyl Oxides EO I I N e -l - -] -]-1G UujujGlu|cC
Dipropylene Glycol G| G|G|G|G G| G|G|G|G|G -|C|-|G|G|G|G|G|G|G|G G| G G
Dodecyl Benzene vjvujuvujuvjuvjuvjuvuyuvjuvu|G|G|G|-|-|G|-]G|GIG|G|UIG|GU uju -1 G
Dowtherm A or E ujujujujujujuju G| G|G|-|-|G|]-|C|G|G|C|U|G|G|U|U|U|U]|C -
Dowtherm Oil O e O e N uju|-|U|G|-| -
Dry Cleaning Fluids - - - C|-|-16G]| - EEN N R C ujujcjuj|c
Epichlorohydrin - R R uj-|-|CcCjujujcjuf|-|-
Ethane - - - - - - G G|G|G|G|G|G|G|U|C|G|U|C|-]|GC
Ethanol G|G|G|G|G|G|G|G|G|C|G|G -l - -]-]-]C G|G|C|G|G|G
Ethanol Amine - R -|C|-|CcjUu|jG|jCc|Cc|jUu|G|C|C|C|C|U G
Ethyl Acetate ujuj-fcjcjUuju|jcjuju|G|G|U|U|G|IG|C|G R N - -
Ethyl Acetoacetate uyu;-jcycjuyujcjuyuv|c| G| - - -] -|U ciujujcjiuy -
Ethyl Acrylate ujlu c|cjujujcjuju|c|c G|-|G|G|G|G|U|jU|G|C|U|jU|lC|U G
Ethyl Alcohol E N R -/ -]G|-|C|CcC|C|C|C|C|G|IG|G|C|G|G G
Ethyl Amine G| G -1 G G| G| -|-]|C cjujGc|cjcju|lG|cC c|C -| G
Ethyl Benzene ujujujufujujuju|lUu|G|G|G]| - c G| C|G|C|U|G|G|U|U|U|U|G|-|G
Ethyl Benzoate - - - - - o N -|uU| -} -jUjuUjulu |G| -] -
Ethyl Bromide ujujujuvuju|uju G|G|G| - -|-|-1]C UujujCc|U|G]| -
Ethyl Cellosolve - - L I A L I A u -/cjujujclu
Ethyl Cellulose c|c|cC C|-|C|C|U|G|G|-]|-1]-]- -l -]-]C]|C cC|uU -
Ethyl Chloride ujvujuvujuju| - U C|G|G|-|-|]G|G|C|C|-|-|G|-|]-|G|C|G|G|G| -] -
Ethyl Chloride (Dry) -] - - - G c|c|c|C|G|G|G|GC G| G| - G
Ethyl Chloride (Wet) - - N -|C|-|U|C|U|U|G|G|G|G G| G G
Ethyl Chlorocarbonate ER I I E R -] -|-jujfujyuvjujcy - -
Ethyl Chloroformate ER I T I ER I T I - - -1 -] -] U ujujuvuju|cy -
Ethyl Ether ulu c -|C|-|]U|G|G G|-|G6|C|jCc|Cc|Cc|Cc|G|Cc|Uu|jCc|C|C G

O9® /)=
‘.‘v/ﬂ e
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TECHNICAL DATA
CHEMICAL RESISTANCE TABLE

AGENT

Legend:
G = Good
> C = Conditional
U = Unsatisfactory
No Data

RUBBER COMPOSITION

PVC

METALS

GASKET MATERIALS

EPDM
IR

R
NBR

20°C

60° C

316L St. Steel

304 /321 St. Steel

Carbon Steel

Bronze

Aluminium

Ductile Iron

Viton

Teflon

Delrin

Ryton

vil

Ethyl Formate

<| SBR
<| NR

ol EPr
o| cpe
<| Hvp
<| VITON
®| XLPE

® | UHMW PE

@ | Fluuorosilicon

Ethyl Mercaptan

ol

o

|

|

Ethyl Oxalate

Ethyl Pentachlorobenzene

Ethyl Silicate

®
o|lc|c|c|o| EPT
®|c|c|O|O| Neoprene
®|c|c|c|o| EPDM

Ethylene

@

@

@

Ethylene Chloride

Ethylene Chlorohydrin

o
o

@

@

Ethylene Diamine

@O

(@]
c

c

@D D

@

Ethylene Dibromide

Ethylene Dichloride

clc|leo|clc|le|®|c|c|c|c| Buna

@

@ |

olole®lo|:

clcl®O@o|c|!
clcleo|clc|eo|e|c|c|c|c| Nitrle
olo|e|lojc|:
olo|lclojlo|eo|e|o|lo]:

@

Ethylene Glycol

@C|Cc|OO]|:

@O Clc|l®|C
@C|iCc|OO

|

Ethylene Oxide

Clolclc|o

CcClolclc|le|o|:
Clolclc®of:!
CcCloooc|®|:

D00 |O|e|:

DIOOO0|O|6|:

DD

Olo|lc
.

o

Ethylene Trichloride

o|c |

Fatty Acids

c

Ferric Chloride

Cc @

cC|c
(e

D@

(0]

Ferric Nitrate

Ferric Sulphate

OIOoo|c|c|:
OO D!

Ferrous Chloride

Ferrous Sulphate

OO0 O CcC

ODOOO O CcC
OO O CcC
OOOO O C
OO

DIOIOOO|O
DOOO OO

DOOO OO

ODOOO OO

c|c|Cc
o|jc|c

OO ICOO|!
OIOOOOICO|O]|:!

Fish Oil

D O|cC®|:

OO0 cCc| c|:!

DOOOO o0 cCc| c|:

DNOO G|

DO

Fluoboric Acid

Fluorinated Cyclic Ethers

Fluorine (Liquid)

Fluorobenzene

Fluorocarbon Oils

Fluorolube

D OcCciolo
&
c | f
O®OIcCo®
o

Fluorosilicic Acid

Formaldehyde

@

c

Formic Acid

DO ®
DO ®
c
c
DNOO
@
(@)

@

DO ®

o

@

Freon 112

Freon 114

dONVLSISId TVOINIHO

Freon 12

c
c
c
ol
'
@
c
(@]

Freon 22

c
c
c
c
c
@
c
c

@ @

[eXieINl

cl|lc|O|:

Freon 502

Fuel Oil

c
c
c
(@]
@®
(@]
c
@

@

@

ClOOOoOoco !
ClOOOoOOCcOl®|:

Fumaric Acid

@ @O

Furan (Furfuran)

Furfural

Furfuryl Alcohol

clCl|c

cl|C|c

Gallic Acid

c|Cc|C|c

Gasoline

c |

c |

clo|lc|lc|c
c|loO|:
c|lO|l0|0|c
®lCc|lc|Cc|c
c|c
®c|lo|c|.

DOIOO o

DOOO O

DOOIG|:

ojc|o|lo|:
DOOI®|!

DOOIO|!

[ol=a oo

O OoO|IcC|:

DO

DOOO|

Gelatin

Glauber's Salt

@

@

OI®OO0CCCo0®Od®d oo ®:!

OOcCco0|0|o
oOcCcio0o|o|oO
OHOOO|cC

@

Gluconic Acid

c
@®

(@]

@

@

Glucose

@ ||

@ C |

o
[olKe)
@

o

o

o
@O

[oRENN]

[oREoNN]

OI®I0
DIOIO

DO ®

OO0

Glue (Depending on type)

Glycerine - Glycerol

Glycols

o
O|®|:

O|®| ;"

c| O

Green Sulphate Liquor

[oREo RN

DO

DNOO| !
(o) '
@

OO ®

OO &

DD

DO

OO D!
@
o

OO D!

DNOO| !

Halowax Oil

Helium

@

DICO|OO O O]
DOOIOOOO|

Heptane

Hexane

@

Hexyl Alcohol

Hexylene Glycol

Hydraulic Oil

DNOOD D

OO O

DNOOO@|

Hydraulic Qil (Petroleum Base)

clclO|®@|Cc|lc|®|:

clclO|®@|c|lc|®|:

cilclO|®|c|lc|®:
clclOo|®@|c|lc|®]:
clclo®|lc|lc®
Vo B
DODDO|OD D]
DO O|D| D
OO0 cC
ODOOIOIOIO O]

ODOOOIOO O] !

ODOOOIOO O

Hydrazine

Hydrobromic Acid

ClOOOOOO O OC oo CceOd oo Ccccoloocodadanoon® ®:

ClO|®O0OO®O0O O OCcCoddeddceddocCcccoooocoad oo ®|:

OO|clclo|o|clclOCcoloalael|:
OlO|clclo|o|clclo|ciolo|aae]|:

cCO|O|:
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TECHNICAL DATA
CHEMICAL RESISTANCE TABLE

AGENT

Legend:

G = Good

C = Conditional

U = Unsatisfactory
No Data

RUBBER COMPOSITION

PVC METALS

GASKET MATERIALS

NBR

IR
CR

Aluminium

Ductile Iron

Buna

Viton

Teflon

EPT
Neoprene
Nitrile

EPDM
Fluuorosilicon

Delrin

Ryton

Hydrochloric Acid 37% (cold)

Hydrochloric Acid 37% (hot)

c|®| EPDM
O |®| EPR
o |®| VITON

Hydrocyanic Acid

c|c|c| SBR

c|c|o| NR

o|lc|o
c|®|®| CPE
c|c|O| HYP

®|®|®| XLPE

o

@
@
(@)
(@}
@
(@}

Hydrofluoric Acid, Concentrated

'
c
c

Hydrofluosilicic Acid

=

®|® | ®| UHMW PE
20°C
v 1 60°C
c|c|®|c|c| 316L St. Steel
c|c|®|c|c| 304/321 St. Steel

c|c|c|c|c| Carbon Steel

o|c|c|c|<| Bronze

Hydrogen Gas, Cold

oO|c

(@]

(¢}
[oRK)
(¢}
c
@
@

D@D

O
@
®|:

Hydrogen Peroxide 90%

Hydrogen Sulphide Wet, Cold

Hydrogen Sulphide Wet, Hot

Hydroquinone

o|lcjlc|lcl®| O

cloO®|ciolo
o|lcjic|lcl®| O
ooo|o|o|c

lodoform

Isobutyl Alcohol

Iso-Octane

Isophorone (Ketone)

Isopropyl Acetate

Isopropyl Alcohol

@

@

®Cclcl®

olcjclo®
OocCcic® o

Isopropyl Amine

0O o cC

(]

@
@
@O0
0O o cC
|
cl®|lc
(¢}

@
@

@

@
o000 ®
O00O|®
CcCO0®®

DOIOON®

O00o®|O

OO0 N®

ODOIOOO

Isopropyl Chloride

Isopropyl Ether

@

(@}

(e

@

Kerosene

@

o

oO|lo|c
@O0

@

Ketone

D NO®
L ®

@O

DO

D NO®

Lacquer Solvents

cl|lc|c|c

c|c|c|Cc

cl®icCc|ic
cl®icCc|c
cl®lc|ic
clcl®|c
D
cl|lc|c|c
clclo|c

OO0

Lacquers

Lactic Acid 10%

@

Lactic Acid 100%

D O

Lactic Acid, Cold

Lactic Acid, Hot

Lard. Animal Fats

D000
o|jc|c|c|c|c
@Cc|Oo|0olole

Lavender Oil

Lead Acetate

cljlc|jc|c|O

ojcjc|jc|O

o|lc|o
OO0 ®
cle®lclc®

DOOO0N®

Lead Nitrate

Lead Sulphamate

Lime Bleach

@
@
@
(@}
@

Lime Sulphur

[« o)

@
@

[oRKo)

Lindol Hydraulic Fluid (Phosphate Ester Type)

OIO|OODCOOOn e o|lc|lc

Linoleic Acid

Linseed Oil

=

c|Cc

@ Oo|Cicl®

()
()
@
@O

[oRKo)

@

Liquid Petroleum Gas (LPG)

(R elie]

Lubricating Qils, Petroleum Base

(@)
@

® OO
D OO0

OO0

OO0

OO0

@

DO O

Lye Solutions

Magnesium Chloride cold

DNOO O

Magnesium Hydroxide

OO0 ®

Magnesium Sulphate

DO ®

Maleic Acid

OO0 ®
ojc|lo|c
OO0

ojo|lc|c

DO

DO

DO

Maleic Anhydride

c|lcl®Oo|®

c

Malic Acid

c|lclc®@O|®| 0| cC

olclcl®|Oo|®| 0| cC

O0I0® O o o|c
Olclcl® O oo

DOOOOOONO

DOOOOOONO

Mercuric Chloride

c
c
c
c
c

Mercury

@

@
(@]
@
c|C

OO CCOOOOOOOIOCICcaOOo®O0O0®CcO®o|lclc|lcloo|cjlclocCcic®|lO

Oleo|lclclclo|o|®d|o|clcloclo|eo|edo|eo|eo|clclc|leo|®|o|lclc|leo|clc|lc|lo|®|0||Cc|®|o|lclo|0oe|e
oleo|clclclo|o|eo|eo|c|lclolc|le|o|e|e|eo|eo|clclc|e|e®|e|lclc|leo|c|lc|lc|le|o|o|o|clo|lo|clo|e|o|e|e

OO CC|O®|O0OOO0|OOOO0IC|cla0o|d0o0oe®|cl®®olc|lclcloo|lclclolcjlc®| O

OOociclolo® o000 Cciclooo@|ocloclo® o|lc|lc

Mesityl Oxide

c®

@
@
@
(@]
o ®
@
@

Methane

Methanol (Methyl Alcohol)

@

Methyl Acetate

c

c

Ol®
®®
Ol®
'@
' ®
®®
@
o

@

@

Methyl Acrylate

Methyl Alcohol, Methanol 100%

®C|C®o

DIOI0O® o
OlCclcl®| o
OcCcicl®|o

Methyl Amyl Acetate

oleleloe|e
olole|lolole
oleloloe|e

OO0 |0® o

c|c|c|c

Methyl Bromide

clcl®

Methyl Butyl Ketone (Propyl Acetone)

Methy! Cellosolve

Methy! Chloride

c|lo|c|Cc
OocCcicl®

Methyl Cyclohexane

clc|lc|lc|lc|c|®

cl|lc|lc|lc|lc|c|®

clc|o|o|c
clcCl®O|®c|lole
c|lclo|0o|c
||
c|lc|ic|:
clc|®|!
c|lc|ic|:
ojlojlclcle®|c|o

OO0 ®

OO0 |0®

cljlc|lo|c|O

OO0 IC|O|®|O 0O | c
DIOI0OI®IC|O|®|O 0| c

cjlc|lo|c|O
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TECHNICAL DATA
CHEMICAL RESISTANCE TABLE

AGENT

Legend:
G = Good
> C = Conditional
U = Unsatisfactory
No Data

RUBBER COMPOSITION

PVC

METALS

GASKET MATERIALS

NBR

IR
CR

304 /321 St. Steel

Methyl Ethyl Ketone (MEK)

vil

<| SBR
<| NR

©| EPDM
®| EPR

<| cpE
<| Hvp
<| VITON
®| XLPE

® | UHMW PE
c| 20°C
< | 60°C

@ | 316L St. Steel

@ | Carbon Steel
@ | Bronze

@ | Aluminium

@ | Ductile Iron

< | Viton

< | Fluuorosilicon

@ | Teflon

O | Delrin

@ | Ryton

Methyl Formate

Methyl Isobutyl Ketone (MISK)

Methyl Methacrylate

c

c
c
c
=
c

ol

@

@
@

c

@®
c|c|:

Methyl Oleate

Methyl Salicylate

Methylene Chloride

c|Cc

O ®

c |

Milk

@

@

Mineral Qils

@

o|e|c|c|c|c|c|o|c| Neoprene

Mineral Spirits

Molasses (Crude)

@

Molasses (Edible)

Mono Chlorobenzene

Oleoleoo|eoo®

Olojlolo|jo|jc|o|:
Olo|eo|olo|o|o]:

clolololo|lo|c|lc|c|c|c|c|c| Buna

OO0 00

clololclclo|lclolojlclo|o|®| EPT
clololeoleo|o|c|lc|lc|c|c|c|c| Nitrle
cleo|lolclc|lojc|lo|lojclo|o|®| EPDM

®OOO00 0o

Monoethanolamine

@

Monomethyl Aniline

Monomethylether

Monovinyl Acetylene

0O o cC

Muriatic Acid

c
c

cClO®|c

O o c

Mustard Gas

DO O|!
DO O

@

Myristic Acid

ol

Naphta

@
OO

Naphthenic Acid

Napthalene

Natural Gas

OcCcCO|®|!

OO0

Neatsfoot Oil

Neville Acid

cClOlojlclolo]:

.
O 0|lc|lc|lc|c
cCiCcleo|c|lc|c
cl®lolclo|lo|:
O|0|lc|c|c|c
O oo

n-Hexaldehyde

@

N-Hexane-1

@

Nickel Acetate

ol

@

(el e]
c

Nickel Ammonium Sulphate

c

c

=

Nickel Chloride

@

(¢)

(@)

c
(@]

c

c

Nickel Salts

dONVLSISId TVOINIHO

Nickel Sulphate

@

ol

c |

@

Niter Cake

Nitric Acid (1) Red Fuming (RFNA)

(e
c
c
c
=
=

ClO|O OO
ClO|O O @]

Nitric Acid 100%

Nitric Acid 50%

Nitric Acid Ag. 10%

c|c

@O

DO

DO O !

Clc|lclc|c|c]|:

Clc|c|c

Olc|l®|!

Clc|lc|

@ c|c|:

Nitric Acid Concentrated

Nitric Acid Dilute

()
o|lc|.

Nitro Fluorobenzene

o

(@)

Nitrobenzene

@®
o

o

o

Nitroethane

OO

OOOOO OO0 e

DO ®

Nitrogen

@QClCcloCclCcCiclclc®@O®®dooo

@ Oo|CjlOoO0|CcCilclclc®@®oOo o @ cC
@O ClcloCclCclCilc|lc|lc@®@®d®d oo

DO |Co0o|CclCilc|lc|lc®®®d e ®m cC

@ O|cC|!
[ep I ==l il I}

Nitrogen Tetroxide

Nitromethane

Nitropropane

N-Octane

c|lc|O:
o|jc|c

Nonenes

DO O

@D OO|

@O O

DO

O-Chloronapthalene

Octachloro Toluene

Octadecane

Octyl Alcohol

0-Dichlorobenzene

olo|®|o|o

Oleic Acid

(@)
'
o|jc |
@
c
o

@ |

@ |

=

o

@@ |

Oleum Spirits

Olive Oil

Ortho-Dichlorobenzene

o

Oxalic Acid

c
@ C (O]
@ C (@
clCc @
clc@®|:

c

c

@

@O ||

®O®|!

OO0 |!

DO | !

DO | !

Oxygen, Cold

oolclooo|clOoO|®|Clclo|o|c|c|!

OOclolclo|c|l@®|Cc|C|lc|lc|jlcO|O|:!
Oocloo|o|c|Oo|O|C|c

oocloo0o|clO®Clclo|c|cC|:!
OOclolclo|c|l@|Cc|C|lclc|lc/O|O|!

® MO0 60
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TECHNICAL DATA
CHEMICAL RESISTANCE TABLE

AGENT

Legend:

G = Good

C = Conditional

U = Unsatisfactory
- NoData

RUBBER COMPOSITION

PVC METALS

GASKET MATERIALS

SBR
NR
EPDM
EPR
IR
NBR
CPE
HYP
VITON

CR

XLPE

304 /321 St. Steel

UHMW PE
20°C

60° C

316L St. Steel
Carbon Steel
Bronze

Aluminium

Ductile Iron

Viton

Teflon

Delrin

Ryton

Oxygen, Cold 200-400°F

Ozone

@

@
@

o

Paint Thinner, Duco

< | O | < | Neoprene
O | O | < | Fluuorosilicon

Palm Oil

@

Palmitic Acid

Paradyne

Paraffin

OO0
DIOOI0
DIOOI0

OO0

OO0

DO oo

[oXKo]

P-Cymene

Peanut oil

(@)

@

(@)

@

Pear Oil

@®

o

Pentane

OO0
[elielie]
o

o

®C®

DOIOOOOON®

DO ®

Perchloric Acid

Perchloroethylene

clc|c
cClc|c
c
.
clo|c
O oOo

oo

Perilla Qil

Petroleum Ether

DO
OO0
(¢}

[olielie]

DO

DO

Petroleum Qil, < 250°F

(@}

Petroleum Oil, > 250°F

c

Petroleum Oils

DCcO|O|e0|cleojcleo|lc|e®|eo|e®|®|c|c|c| Buna

olcleo|eo|eo|ocleo|clo|c|eo|e|®|e|c|c|c| Nirle
clc|clc|e@|c|o|c|leo|o|lc|o|c|o|o|c|e|c| EPDM

(@R =4 o]

Phenols (Carbolic Acid)

[oRKo)
@
@
(¢}

Phenyl Ethyl Ether

Phenylbenzene

c|C

c|c
cC|Cc
cC|Cc
c|Cc
oO|cC

Phenylhydrazine

Phorone

Phosphoric Acid 20%

Phosphoric Acid 25%

Phosphoric Acid 45%

Phosphorous Trichloride

Phthalic Acid

Phthalic Anhydride

Pickling Solution

Picric Acid

(@)
(@)

DO ON®

Pine Oil

Pinene

c|ic|O
c|ic|O
@ O C

c|c|O
c|c
c|C
c|cC |
(e
@O
c|c|®

D OO

Piperidine

clolo|®c|lo|o|lc|c|lc|c|c

cloOo|®c|lo|Oo|lc|clc|c|lc

Plating Solutions, Chrome

Plating Solutions, Others

Polyester Resin

Polyethylene Glycol

Polymerised Gasoline

Polypropylene Glycol

DO Oe

(oo RN NN»)

DO

Polyvinyl Acetate Emulsion

O oOCc®clo|leclclcle|oo|0o|@|0|clo|lo
@ eco|clolo|clc|lc|e|0o|o|0o|a|0|co|o
@

(@)

Polyvinyl Alcohol

OO |I0|c

@

Potash

®
oleleloe oo
oleloloeole

OIOOIOO 0|c

oleoleloeole

OOOOO OO0

oo ooe e o

Potassium Acetate

(@)

Potassium Aluminium Sulphate

@
(@]
(@]

@

@

Potassium Chloride

@
@
@
@
@
@
@
@
@

@
@
o
o

(=i @)

el e)

Potassium Cupro Cyanide

Potassium Cyanide

Potassium Dichromate

Potassium Hydroxide

Potassium Nitrate

OO0
c
c
OOO®

oo
Do
DO
o
Olo|lc|c

Potassium Salts

Potassium Sulphate

@
@
(¢)
@

DOO0OO OO
OO0 00O0N®

Potassium Sulphide

Producer Gas

Propane

Propyl Acetate

Propy! Alcohol

c
®|C|Cc

DO

DO

Propyl Nitrate

Propylene

ClCcOIC|O®OOO DD OO OO

ClO@OIO0IC|Cc|®® O O @ @
ClClOCOOO® OO0 ®
ClO®OO0C|Cc|®® O e @ @

clcl®|c|lo|o
OjcCcl®|clo|o

O9® /)=
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All data must be reviewed when selecting a product.

Pirtek reserve the right to change technical specifications without notice.
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TECHNICAL DATA
CHEMICAL RESISTANCE TABLE

AGENT

Legend:
G = Good
> C = Conditional
U = Unsatisfactory
No Data

RUBBER COMPOSITION

PVC

METALS

GASKET MATERIALS

SBR
NR

EPDM
EPR
IR

CR
NBR
CPE
HYP
VITON

XLPE

UHMW PE

20°C

60° C

304 /321 St. Steel

Neoprene
Fluuorosilicon

Delrin

vil

Propylene Diamine

Propylene Glycol

@
@
[l
@
@
@

@

Propylene Oxide

(e

® | ® |®| Ryton

Prussic Acid

O|®|0|®| 316L St. Steel

® | O |0 |0 | Carbon Steel

c|O|O|O| Bronze

@O |[® || Aluminium

O |0 |0 |0 Ductie Iron

®|c|®|c| Viton

®|® ||| Teflon

Pyranol, Transformer Oil

Pyridine

@

o

=S

@

Pyrogallic Acid

c
[ele]

oo

c| O

Pyroligneous Acid

Pyrrole

c|Cc

Pyrrolidine

Radiation

oleo|clolo|o|c|eo|o|e|c| EPT
ololclolo|lo|c|eo|o|e®|c| EPDM

c

Rafilnate

Rapeseed Oil

|

Red Oil (MIL-H-5606)

oo lojc|lc|lclo|lc|l®|o|c|®|c| Buna

Sal Ammoniac

c
D00

Salicyclic Acid

Sea / Salt Water

C® |

@ G|
[o3K0)
@

(o NN

Sewage

o

O|®|

@
@
@

D@D

Do

D@

[oRKo)
@

D@D

D@D

OO

c
OO0 |oclc|lc|lojclo|o|c|®|c| Nitle

OO cCc| e|:!
ODIOOOO O

Shellacol

DOO O]

@

@

(@]

Silicate Esters

Silicone Greases

Silicone Qils

Silver Nitrate

DO O

QOO

OO
® OO

® O

DOOO|
OO0
OO
DO O

DOOO|

DOOO|

Skydrol 500

Skydrol 7000

Soap Solutions

@

@

Soda Ash

@O |
@

Sodium Acetate

C|I® @

OO CcCcloOlo @:
COOO OO0 ]!

Sodium Aluminate

Sodium Bicarbonate (Baking Soda)

@
@

DO ®

c|loO|C
(el e

o

[oREoNN]

[oREoNN]

[oREoNN]

Sodium Bisulphite

Sodium Borate

DIO|OO|CO O]

DIO|O®|CO O],

DOODO|D D]
ODOOOOO O
DIDODO|D D
@ @

DD

OO D
OO CO O

DD D]

ODOOOOO O]

dONVLSISId TVOINIHO

Sodium Carbonate (Soda Ash)

Sodium Chloride

@

@@

Sodium Cyanide

(=N

Cc @

I ®
[oRKo)
Do
| @
c|®
D @D
D @
@

D @D

@

Sodium Hydroxide (Caustic Soda)

Sodium Hypochlorite (Clorox)

OO0 |®| !

OO0|® O @|:!

DO O|

Sodium Metaphosphate

@O0

D06 :!

Sodium Nitrate

|

@

Sodium Perborate

(@]
(@]
DI

Sodium Peroxide

O0®|o|lc

O0|®|o|lc

OO0l

DIOD|O|O]:

OO |olo]|:
(o]

OO OO

OO O]

QOO0 00|®OO OO ]!

@D @D

Sodium Phosphate

Sodium Silicate

ol

ol

@
@
O
@
@

@

@

Sodium Sulphate

Sodium Thiosulphate (‘Hypo’)

Soybean Oil

Stannic Chloride

@ C|®|!

@ C| O

|
@D NO®
®
e} '
(2]
DO

DO

DO

Stannous Chloride

clclo®o|clc|lo|lCc|®|Clc|c|lc|c|c]|

clc|lclclOo|O0O|00|0|0lclolo|0|O]

OO OOOO @]

OO OOOO OO

Steam, < 176°C

c

@
(0]
o
c
c
c

c

c

[olloli=iolielioliolieliolieliolelie ool ool

clclc|jclc|lclo|lOo|ol0O|0O|C|lclo|lo|lc|lo|:!
@ Cclclolcl@c|lo|cloO®Oo|olojlcjo|lo|:

OO DDDDOOOOD]|

Steam, > 176°C

ClCOIOO0®

Stearic Acid, Botanical

Stoddard Solvent

@

Styrene

c
clcle

OO ®

Sucrose Solutions

QT CC|®OD OO0 OO0 D OO OO OO CclO@O O]

DT CO0OO 00O OO OO DO PO OOOOOODOOd oM cC|:
DCOO0Cc|C|OOD 0D OO0 OO OO OO OO IC|clooalo]:
OICCOO0®OOO0O®®O O OO0 OO0 OO e 0O 0o oo e o cC|:

O|ICcCoO|0|clcl®|cO® e

DO®|:!

OO0

Sulfonic Acid

Sulphate Liquors

DOIOO OO

OcCcOoO®|c
cClO®0O|®a| O

cClclO|®|®a| O

OCcCic®O®| O

OO0 ONo

@

Sulphite Liquors

Sulphur (not molten)

c |

Sulphur Chloride

(=S e]

Sulphur Dioxide

@ C| O

(@R =4 KeN N

cl|lc|c|:
@

cl|lc|lc|OoO]|!

()
olCc®|O0|®|:
c|lc|jc|O|O|:
OCO|O®]|:

@®

R]|)
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TECHNICAL DATA
CHEMICAL RESISTANCE TABLE

AGENT

Legend:

G = Good

C = Conditional

U = Unsatisfactory
- NoData

RUBBER COMPOSITION

PVC METALS

GASKET MATERIALS

SBR
NR

EPDM
EPR
IR

CR
NBR
CPE
HYP
VITON

XLPE

UHMW PE

Aluminium

Ductile Iron

Viton

Teflon

Ryton

Sulphur Dioxide, Dry

@ | 316L St. Steel
@ | 304 /321 St. Steel
< | Carbon Steel

®| 20°C
@ | Bronze

O | Delrin

Sulphur Dioxide, Wet

c|®|60°C

Sulphur Hexafluoride

Sulphur Trioxide

c
'
'
'

c|o|c|c| Buna

c | ®|O|<| Neoprene
O |0 |0 || Fluuorosilicon

ole|o|e| EPT
c|o|c|c| Nitrile
o|l®|®|®| EPDM

Sulphuric Acid - Fuming

cC|Cc

Sulphuric Acid, 20% Oleum

Sulphuric Acid, Concentrated

Sulphuric Acid, Dilute

o|jc|c
o|c|c

Sulphurised Oil

=

@

Sulphurous Acid

Tall Ol

Tannic Acid

[
[
®|c
@
@

Tar Oil

® e
®
(2R o lKe}
®
c
(R o lNe}

@ OO

@O o

Tar, Bituminous

Tartaric Acid

o
@
@
o
o
@
@

Terpineol

Tertiary Butyl Alcohol

OO oo

Tertiary Butyl Mercaptan

Tetrachloroethylene

(@)

Tetrahydrofuran

c|lcjlcl®
clclcl®
'
'
@

clclcjloclo| o

Tetrapropylene

Toluene

Toluene Diisocyanide

DO O
DN OO0
[=SEoRioNN0}

CcCO®o

DO

OO o cC

DO O

Transformer Oil

Transmission Fluid Type A

@

@

@

@

Triacetin

Tributoxy Ethyl Phosphate

Tributyl Mercaptan

Tributyl Phosphate

Trichloroacetic Acid

=
=
c

Trichloroethane

Trichloroethylene (dry only)

@
@
OO0

O ®|C

[oRolie]

OO0 ®

Tricresyl Phosphate

cl|lc|c|c

clc|c|c

@O0 ®

clclc|lclc|lc|lclO|O|lo|c|c
ojojo|jcilclo0oCcl®@o|lc|o

Tri-Decyl Alcohol

@

Triethanol Amine

D@

ojlc|lc|lojlc|lo|cjlc|c|O0®|e|clc|le@|clc|lc|O0o|®@|0® @|ojlo|c|lclc|lc

oOlcle|clclo|®c|®® Cclc|lo|jc|lc|lo|jlc|lc|lolo|o|clc|l@|clo|jc|o|lo|lc

o|lc|c|lojclo|clc|lc|o|®|e|lc|lc|o|clc|lc|o|0|®|0|®|®lojo|c|lc|lc|lc

olc|leo|clclo|e|c|leo|®|c|lc|lo|jc|c|o|lc|lc|lo|o|o|lc|c|®|clo|lc|o|o|c
:

@

D@

Triethyl Aluminium

Triethyl Borane

Trimethylamine

(@]
@

Tuna Fish QOil

Tung Qil (China Wood Oil)

Turpentine

DO O cC

c
(@]

Urea

® | Cc|lc
o|c|c
o|c|o
@O0
'
@

DO®

Varnish

@

Vegetable Oils / Greases

c
(e
@
@
@
o
@

@

OIODOIOOO®
OI00OI0|0|0|®
o®coo|c|c

OO O0O®

OI00I0|0|0|®

@

D000

DOOOO oo

Versilube

Vinegar (dil. impure Acetic Acid)

OOHOOOO OO0

OOIOIOOOIOO |0

O o0|c
OO 0

Vinyl Acetate

Vinyl Chloride

Water

@ cCic|O

@ CO®
@ CO®
DIC®O
O o cCc|c

DO

® | C
@

Water (Distilled)

Whiskey and Wines

DO
Clclo®o ®|c

ODo|ociclo

cCloelcic|o

Clclo®|e| c

D clcloc|le

D000

oo 0o

White Oil

c

@

White Pine Oil

Wool Qil (Lanoline)

Xylene

cC|C

cC|cC
c|Cc
c
c
c
® | ®

O ®

Xylidenes- Mixed- Aromatic Amines

Zeolites

Zinc Acetate

@
@
@
@

@

@

Zinc Chloride

@

Zinc Sulphate

DO

[oREoRKo]

@
@
@
@
D NO®
D OO
[oREoRKo]

DO IOICO|IOO® ol e

OIO|O|O|cjlcjclclCcl®ooooao|c|o|c|c
OO cCc|clccCcl® 0o o|lc|lo|c|c

OOoo|cjc|Oo|clOol®
DO OIC®On® o
OO COC|OO® O
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This page is part of a complete catalogue containing technical and safety data.
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Q\ D] 'S /¢ PRODUCT ENQUIRY /DEVELOPMENT FORM  pas 1ot
Y T AR

\ fluid transfer solutions Doc No, FM-0301.09 C

Please send this completed form to: group.tech@pirtek.com.au OR Fax to (02) 8822 9019

Centre Please attach any photos or dimensional sketches of the
products (or application) with this form if appropriate to
assist in clarifying request

Contact Person Date response / quote required |

» ——

Customer / End User
Date

SIZE Dash Size Millimetres

TEMPERATURE °C

Temperature of Medium °C
Environmental Temp °C

Comments on Temperature

Please add comments on temperature here

APPLICATION Consider (but not limited to) whether the component is indoor or outdoor, bend radius, movement, types of conditions, type of
machine or apparatus, what the product is intended for, etc

Be as descriptive as possible to convey what the hose / item will be subjected to in this cell

MEDIUM CONVEYED

If the medium is more complex and no MSDS is attached, please detail here with as much information as possible

Comments on Medium If medium is complex then is MSDS attached? Y/N

Please add specific details pertaining to medium here

PRESSURE (Bar)

Operating Pressure (Bar)
Peak Pressure (Bar)
VACUUM / SUCTION (Gauge)
mm Mercury (mm/hg)
Bar

Comments on Pressure or Suction

Please add specific details pertaining to pressure or suction here

‘ r r)- —~ /) This page is part of a complete catalogue containing technical and safety data.
‘ _I') ' ,—’J All data must be reviewed when selecting a product.

fluid transfer solutions Pirtek reserve the right to change technical specifications without notice.

-]
m
@)
L
=
Q)
>
—
>
—]
>

AdINON3 1ONAdOodd

33



_[f)j r)- j ’f PRODUCT ENQUIRY / DEVELOPMENT FORM Page 2 of 2
| i f\

fluid transfer solutions Doc No. FM-0301.09 C

o

Please send this completed form to: group.tech@pirtek.com.au OR Fax to (02) 8822 9019

ENDS / ADAPTORS - Connections

Prospective Part No.

Type (Termination)
Termination Angle (°)
Material

Retention type eg Bandit

v1iva TvOINHO4L

Comments on Ends

Please add specific details pertaining to ends here

DELIVERY

Date product is required to the customer

Comments on Delivery

Please add specific details pertaining to delivery here

COMMERCIAL AND ORDER DETAILS

Opening Order Quantity (qty or metres)
Annual Quantity (qty or metres)
On going or once-off project

AdINON3 LONAdOdd

Comments on Quantity and Commercial Considerations

Please add specific details pertaining to quantity and any commercial considerations here

Please advise what current Product Brands and Part Numbers are being used in the Application (if applicable)

Please indicate how any existing product is performing in the application and in what aspects are improvements sought

Target Pricing if known or if applicable

General Comments pertaining to this enquiry

Please add general details pertaining to this enquiry here
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