


FLEXIBLE PIPES ASSEMBLED WITH FITTINGS FOR FLEXIBLE PIPES

USE OF INCORRECT, UNDERSIZED CLAMPS IN THE PRESSING PHASE

A

NON-COMPLIANT

A

NON-COMPLIANT

ASSEMBLY BEHAVIOUR:
Pressing the bushing with incorrect, undersized clamps causes excessive collapse of the barb hole with
reduction of the fluid passage section, damage to the sublayer and breakage of the metal reinforcement.

CONSEQUENCES:
Pipe loses its ability to withstand the pressure, loss of fluid from the connection, unthreading of the fitting
from the pipe, causing loss of fluid and the possibility of causing serious damage to people and property.

MEASURES TO BE APPLIED:

Reassemble the pipe making sure that the clamps chosen for pressing the bushing correspond to the
indications given by the press or the pressing table. Check the correct collapse of the barb hole with the
test pin.



FLEXIBLE PIPES ASSEMBLED WITH FITTINGS FOR FLEXIBLE PIPES

USE OF INCORRECT, OVERSIZED CLAMPS IN THE PRESSING PHASE

A

NON-COMPLIANT

NON-COMPLIANT

ASSEMBLY BEHAVIOUR:

Pressing the bushing with oversized clamps causes the barb hole not to collapse with reduced cohesion
force between the bushing and the pipe.

CONSEQUENCES:

Pipe loses its ability to withstand the pressure, loss of fluid from the connection, unthreading of the fitting
from the pipe, causing loss of fluid and the possibility of causing serious damage to people and property.

MEASURES TO BE APPLIED:

Make sure that the clamps chosen for pressing the bushing correspond to the indications given by the
press or the pressing table. Check the correct collapse of the barb hole with the test pin.
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FLEXIBLE PIPES ASSEMBLED WITH FITTINGS FOR FLEXIBLE PIPES

BUSHING PRESSED OUTSIDE OF THE COUPLING GROOVE OF THE FITTING

A

NON-COMPLIANT

A

NON-COMPLIANT

ASSEMBLY BEHAVIOUR:

After pressing, the bushing coupling is not contained within the groove of the fitting, which results in the
assembly not being mechanically sealed.

CONSEQUENCES:
Pipe loses its ability to withstand the pressure, unthreading of the fitting from the pipe, causing loss of
fluid and the possibility of causing serious damage to people and property.

MEASURES TO BE APPLIED:

Reassemble the pipe, making sure that the pipe and bushing are in the correct position and fully enga-
ged in the bushing-barb pressing.
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CAUSES OF DAMAGE TO THE PIPE DURING OPERATION

+ HARD, CRACKED PIPE

Premature deterioration of the pipe is caused by constantly exceeding the temperature limits of the
fluid conducted. The causes are often attributed to system malfunction, or to the oil level in the tank
being too low to allow an adequate heat exchange.

A

NON-COMPLIANT

+ TUBO CON CURVATURA ECCESSIVA

Ogni tipo di tubo ha un suo minimo raggio di curvatura ammesso. Scendere al di sotto le trecce metal-
liche sono sollecitate a trazione nella parte esterna della curvatura e a compressione all’interno. L’au-

mento del diametro in pressione tende a strapparle o scollarle dalla gomma causando in breve tempo
la rottura del tubo.

A

NON-COMPLIANT
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+ BURST PIPE

High pressure peaks are the cause of this type of failure.

A

NON-COMPLIANT

BURST PIPE UP TO THE NUT WITH BRAIDS OF RUSTY METAL
Excessive stripping leaves the metal braid exposed which provokes premature corrosion and the pres-
sure finishes the job, thus causing the pipe to burst.

A

NON-COMPLIANT
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+ PIPE HAS NUMEROUS BULGES, COATING DETACHED FROM THE SUPPORT IN SEVERAL
PLACES

The pipe was twisted during mounting. The pressure has loosened the metal braids causing the pipe
to distort and the coating to detach.

A

NON-COMPLIANT

A

NON-COMPLIANT

+ PIPE EJECTED FROM THE BUSHING

Possible causes: use of an unsuitable bushing for the pipe being used; improper pressing; failure to
check with Pass—No Pass test pins.

A

NON-COMPLIANT
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+ PIPE NOT PROTECTED EXTERNALLY

The pipe has been installed without adequate protection against external agents, whether chemical
(aggressive substances in contact with the pipe), mechanical (contact with other components of the
system) or atmospheric. These cause deterioration of the outer cover leading to premature ageing of
the pipe and decay in performance with possible bursting causing damage to people and property.

A

NON-COMPLIANT

NON-COMPLIANT

+ USE OF FLUIDS THAT ARE NOT COMPATIBLE WITH THE PIPE SUBSTRATE
The use of fluids that are not compatible with the chemical composition of the chosen pipe will cause

corrosion of the sub-layer, leading, for example, to the pipe itself breaking or the fitting slipping off with
possible damage to people and property.
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OPINIONS ON IMPORTANT TOPICS _
REGARDING HYDRAULIC PIPES: ¥
LOW QUALITY? NO THANKS r‘%

In view of the growing mass of low-quality products placed on the market

with no origins, dubious origins or under purely fictitious names, which

are sold or used as quality products, we believe that the time has come to lay down some
firm rules to “give to Caesar what is Caesar’s” and to denounce with absolute clarity the
offences perpetrated.

We will develop our analysis over five points, in order to express our company’s thoughts on a
malpractice that must absolutely be curbed given the dangerous nature of the subject matter,
documenting our position and making ourselves available for any technical discussions.

Today, there is an undeniable need to contain industrial costs, and Cast S.p.A. is well aware
of this, since this problem affects all companies in the sector, whether they are manufactu-
rers of components or involved in the construction of complex hydraulic systems.

But there is also a duty that goes beyond any legitimate economic demands, and that is
“Safety”, which cannot be renounced for any reason. We must therefore rationalise costs
but without ever compromising safety parameters, standardised or not, as they stand alone
in guaranteeing the proper operation of system installations without exposing people, the
environment or property to risks other than those that are intrinsic to the system. Here is a
follow-up to our point of view.

1. TECHNICAL: minimum performance, tests and trials:

The flexible hydraulic pipe, used in hydraulic circuits for the transmission of power at high
working pressures, is a typical product which, for the type with braided steel reinforcement,
is subject to international standards such as: EN 853 (single/two-braid hydraulic pipes)
and EN 857 (single/two-braid compact hydraulic pipes).

The fundamental constituent elements of the hydraulic pipe are:
Rubber inner sublayer - Steel reinforcement - Rubber coating.

These three components contribute, with their very different mechanical and physical cha-
racteristics, to the final aesthetic and technical features of the flexible hydraulic pipe.

As with all composite products, it is essential that the various components integrate to form
a single body (both chemically and mechanically), in order to guarantee the compactness
of the finished product and its inherent operational qualities.

The hydraulic pipe is now a consolidated industrial product, from a strictly design point of
view, whose production, performance and qualitative evolution is fundamentally linked to

the improvement of manufacturing technologies and the quality of the raw materials used.

The aforementioned international standards set out the minimum technical requirements to
ensure that the product guarantees the required performance and safety coefficients.

The main components of the hydraulic pipe fulfil different functions, such as:
* Rubber underlayer: to ensure compatibility with fluids used in hydraulic circuits.
* Metal reinforcement: to guarantee hydrostatic performance according to standardised

parameters.

* Rubber coating: to protect the pipe from atmospheric agents (especially the metal reinfor-
cement) and from contact/friction wear and tear.
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Basically, these components, assembled to form the hydraulic pipe, contribute to guaran-
teeing its final technical characteristics, in accordance with international reference stan-
dards, both in terms of absolute value and variability within the same production batch,
in particular:

A. Dimensional requirements:

e Internal diameter of the pipe:

Normal and compact

Internal diameter (mm)

DN (mm) braided pipe .

min. max.
05 1SN-2SN 4,6 5,4
06 1SN-2SN / 1SC-2SC 6,2 7,0
08 1SN-2SN / 1SC-2SC 7,7 8,5
10 1SN-2SN / 1SC-2SC 9,3 10,1
12 1SN-2SN / 1SC-2SC 12,3 13,5
16 1SN-2SN / 1SC-2SC 15,5 16,7
19 1SN-2SN / 1SC-2SC 18,6 19,8
25 1SN-2SN / 1SC-2SC 25,0 26,4
31 1SN-2SN 31,4 33,0
38 1SN-2SN 37,7 39,3
51 1SN-2SN 50,4 52,0

e Internal diameter of the pipe:

PIPE TYPE 1SN EN853 PIPE TYPE 2SN EN853 | PIPE TYPE 1SC EN857 | PIPE TYPE 2SC EN857
DN (mm) External diameter External diameter External diameter External diameter
Pipe Pipe (o) Pipe i) Pipe (o)
min max. min. max. min. max. min max.
05 1SN 10,6 125 | 2SN | 12,2 141 - - - - - -
06 1SN 12,2 14,1 | 2SN | 13,7 15,7 | 1SC 13,5 | 2SC 14,2
08 1SN 13,7 15,7 | 2SN | 153 17,3 [1SC 14,5 | 2SC 16,0
10 1SN 16,1 18,1 | 2SN | 17,7 19,7 | 1SC 16,9 | 2SC 18,3
12 1SN 19,1 21,4 | 2SN | 20,6 23,0 |1SC 20,4 | 2SC 21,5
16 1SN 22,2 245 | 2SN | 23,8 26,2 | 1SC 23,0 [2SC 24,7
19 1SN 26,2 28,5 | 2SN | 27,8 30,1 | 1SC 26,7 | 2SC 28,6
25 1SN 34,1 36,6 | 2SN [ 36,1 38,9 |1SC 34,9 | 2SC 36,6
31 1SN 41,3 448 | 2SN | 45,3 49,5 - - - - - -
38 1SN 48,6 52,1 | 2SN | 52,2 55,9 - - - - - -
51 1SN 61,7 65,5 [ 2SN | 64,9 68,6 - - - - - -
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B. Hydrostatic requirements (process):

DN Pipe type 1SN 1SC Pressure sec. DN Pipe type 2SN — 2SC Pressure sec.
Pipe EN 853-EN857 (bar) e EN 853-EN857 (bar)
mm | Esercizio | Collaudo Scoppio mm | Esercizio | Collaudo | Scoppio
1SN 05 250 500 1.000 2SN 05 415 830 1.660
1SN-1SC | 06 225 450 900 2SN-2SC | 06 400 800 1.600
1SN-1SC | 08 215 430 860 2SN-2SC | 08 350 700 1.400
1SN-1SC | 10 180 360 720 2SN-2SC | 10 330 660 1.320
1SN-1SC | 12 160 320 640 28N-28C | 12 275 550 1.100
1SN-1SC | 16 130 260 520 2SN-2SC | 16 250 500 1.000
1SN-1SC | 19 105 210 420 2SN-28C | 19 215 430 860
1SN-1SC | 25 88 175 352 2SN-2SC | 25 165 325 660
1SN 31 63 125 252 2SN 31 125 250 500
1SN 38 50 100 200 2SN 38 90 180 360
1SN 51 40 80 160 2SN 51 80 160 320

The operating pressure must guarantee a safety factor of 4.1, with respect to the bursting
pressure, which is binding. To increase the 4:1 coefficient, the operating pressure must be

reduced.

C. Impulse test requirements:

DN Pipe type 1SN — 1SC Pressure sec. DN Pipe type 2SN — 2SC Pressure sec.
Pipe EN 853-EN857 (bar) Pipe EN 853-EN857 (bar)
mm | Esercizio Prova Ne° cicli mm Esercizio Prova Ne cicli
1SN 05 250 312,5 150.000 2SN 05 415 552 200.000
1SN-1SC | 06 225 281,5 150.000 2SN-2SC| 06 400 532 200.000
1SN-1SC | 08 215 269 150.000 2SN-2SC| 08 350 465,5 200.000
1SN-1SC | 10 180 225 150.000 2SN-2SC 10 330 439 200.000
1SN-1SC | 12 160 200 150.000 2SN-2SC 12 275 366 200.000
1SN-1SC | 16 130 162,5 150.000 2SN-2SC 16 250 332,5 200.000
1SN-1SC | 19 105 131,5 150.000 2SN-2SC 19 215 286 200.000
1SN-1SC | 25 88 110 150.000 2SN-2SC| 25 165 219,5 200.000
1SN 31 63 63 150.000 2SN 31 125 166,5 200.000
1SN 38 50 50 150.000 2SN 38 90 120 200.000
1SN 51 40 40 150.000 2SN 51 80 106,5 200.000

Impulse tests must be performed in accordance with ISO 6803. The test temperature must

be 100°C.

D. Guaranteed minimum adhesion between the main components, metal reinforcement
and rubber compounds.
E. Resistance of the rubber underlayer to fluids intended for hydraulic circuits.
F. Resistance of the rubber coating to atmospheric agents (e.g. ozone) and wear.
G. Cyclic fatigue resistance, at least according to standard specifications.
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KEY

SYMBOL

DESCRIPTION

SYMBOL

DESCRIPTION

Minimum bending radius

Pipe unit linear weight

Maximum operating pressure

Average external diameter of the flexible pipe

Bursting pressure

Average internal diameter of the flexible pipe

As already pointed out, all the characteristics listed above are strictly established by inter-
national standards, both in terms of absolute value and range of variability.

The variability of these technical characteristics and their containment within a narrow
oscillation band are the basis for the production of a quality product. Essentially, produ-
cing pipes that not only guarantee but also maintain the necessary requirements and safety
standards over time, the main factors to take into account are:

a) RUBBER COMPUNDS

The quality of the various components of the compounds, both polymeric and chemical, is
directly reflected in the characteristics of the compounds themselves in terms of:

» Compatibility of the rubber underlayer with the various fluids used in hydraulic circuits.
* Resistance of the rubber coating to atmospheric agents (ozone) and wear.

» Ensuring that elasticity is maintained over time, which is essential in products that need
to remain excellent flexibility during use.

The use, for economic reasons, of second-rate polymers, the excessive addition of inert
fillers such as kaolin and the lack or absence of costly additives that regulate the vulca-
nization of the compound or protection from external agents, have a decisive, qualitative
influence, on the (in-operational) behaviour of the hydraulic pipe, causing significant cri-
tical consequences such as a rapid decline in performance.

It is common, especially in the agricultural equipment sector, where low-quality pipes are
often used, to note rapid cracking of the rubber coating thus exposing the metal reinfor-
cement, as well as an accelerated hardening of the rubber, with a consequent reduction in
the elasticity and flexibility of the pipe.

b) STEEL REINFORCEMENT

The steel wire that makes up the metal braid reinforcing the hydraulic pipe, in addition
to guaranteeing its mechanical characteristics, must, thanks to a surface brass-plating
treatment, develop a chemical bond with the compounds during the vulcanization phase,
so as to make these components mutually supportive even during operation, when the pipe
works with rapid pressure excursions.

The process of brass-plating steel wire is not only expensive, but also involves sophistica-
ted equipment that is subject to very careful monitoring. For these reasons, there are relati-
vely few reliable plants in the world and, it seems, none in the Far East, with the exception
of Japan, which has suitable technology.
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2. PROCESS MONITORING

It must therefore be reiterated that quality products must be manufactured by plants where
process quality control is a fundamental rule in setting up and managing the processing
cycles. In particular, with regard to the industrial production of flexible hydraulic pipes,
process monitoring during the following phases is essential from the point of view of the
qualitative result:

* Calibration of the inner diameter, the size and variability of which depend on calibrated
polypropylene supports upon which the sublayer compound is extruded. These polypropy-
lene sublayers undergo natural degradation during their lifecycle in the production pro-
cess and must be constantly checked with size gauges to avoid excessive variability and
non-compliance due to being out-of-tolerance.

* Calibration of the outer diameter and the thickness of the covering, therefore requiring
continuous monitoring which, in addition to taking measurements, must also implement
adjustment of the extruder in order to maintain the dimensional constancy of the covering
itself.

» Winding of the brass-plated steel wire to form the metal braid that makes up the reinfor-
cement.

Inadequate process monitoring control on systems operating at very high production
speeds, is the cause of wiring overlaps, which contribute to structural weak spots and
hence potential leakage of the pipe during operation.

* Controlling the vulcanization phase, in which the transformation of the rubber com-
pounds from plastic to elastic material takes place and activates the chemical adhesion
process between the metal wire and the rubber compounds. The use of poor-quality/out-
dated materials and inadequate control of the vulcanization cycle can lead to a failure in
product stabilisation, which may result in the various components becoming unstuck or
loose during operation, with inevitable collapse of its structure.

* 100% hydrostatic testing as an integral part of the production cycle.

Process monitoring control during these production phases is decisive above all for one of
the product’s fundamental characteristics, namely fatigue resistance (a.k.a. service life), a
parameter which is obviously linked not only to the design, but also, and above all, to the
quality features of the components and careful control of the production process.
Regarding this feature (resistance to fatigue), the user can only verify the quality of the
product after the event, having to suffer the consequences of former decisions to use pro-
ducts made with obsolete equipment and inferior raw materials.
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PIPE MARKINGS

Manufacturer

logo

to European
standard

(BST 730105 EN8531SN DN12 SAE 100 R1AT 1/2” MAX W.P. 160 BAR

- -

Pipe code

!

Pipe type according Pipe type according

to American
standard

1 ]

T

;

Nominal
operating
pressure

Pipe size according

to European
standard

Pipe size according

to American

standard

1020

—t

Production date

Although we are fully aware of the technical problems that these low-cost and even more so,
low-quality, flexible hydraulic pipes have created and continue to create for users, we have
undertaken, at our testing room in Casalgrasso (CN), certain tests on various pipes of this
type on the market; pipes of dubious origin, with an unbearable smell, which our company
considers harmful and dangerous for people, things and the environment. The results are

as follows :
DN . . Operating Test
Test : Type of Pipe with Type
number nlrrrIn pipe |dubious origins| of test pr;e;:rt)lre pr?bs:rt)lre e A 1
cyclical Non- braid breaking at
1 06 1SN | on the market 150.000 225 281,5 compliant 72.837 cycles
cyclical Non- braid breaking at
2 10| 1SN fonthemarket | 75, 5, 180 225 | compliant | 3.272 cycles
cyclical Non- braid breaking at
3 12 1SN | on the market 150.000 160 200 compliant 49.305 cycles
cyclical Non- pipe punctured at
4 19| 1SN Jonthemarket | 155 1 105 1315 | compliant | 35.420 cycles
cyclical Non- pipe punctured at
5 25 1SN | on the market 150.000 88 110 compliant 66.842 cycles
DN : . Operating Test
Test - Type of Pipe with Type
number n|1rr1n pipe |dubious origins| of test pr?;asrl;re pr?;as:;re e i
6 5SN | on the market cyclical 400 530 Non- pipe punctured at
06 200.000 compliant 3.064 cycles
cyclical Non- pipe punctured at
/ 10 | 2SN |onthemarket| 554000 | 330 439 | compliant | 12.966 cycles
cyclical Non- braid breaking at
8 12 2SN | on the market 200.000 275 366 compliant 26.574 cycles
cvalical Non- pipe unthreaded due to
9 19 2SN | on the market y 215 286 . broken underlayer at
200.000 compliant
12.042 cycles
cvelical Non- pipe unthreaded due to|
10 25 2SN | on the market y 165 219,5 . broken underlayer at
200.000 compliant
6.863 cycles

As can easily be seen from the results of the tests, our most pessimistic predictions have
consistently been verified. Having established the truth of the facts, everyone is free to make
their own choices and use the pipes they prefer, assuming full responsibility thereof.

Cast S.p.A. hydraulic pipes, as well as those produced by numerous well-qualified Italian
and foreign companies, easily pass the above-mentioned standard tests.

(st

232



4. LIABILITY

Presidential Decree 224 - EEC 85/347 states: “...liability shall be charged to the party
found to have been negligent.... “.

In concrete terms, the manufacturer shall only be held legally liable for negligence and
wilful misconduct if the item is effectively found to be defective in design or execution/
production.

On the other hand, the Distributor making the sale must have made provisions to ensure
that its customer is fully aware of all the technical issues relating to the product itself, such
as assembly instructions, and that it is used in the correct applications and in complete
safety for the environment, persons and property.

Similarly, the End-User shall be held liable if, through negligence, carelessness or wilful
misconduct, it has not scrupulously followed the Manufacturer’s written stipulations (Te-
chnical Sales Catalogue) that must be provided as technical support by whoever sold it
the product.

The user who, purely for economic interest, knowingly ignores the duty to ensure that the
products used or marketed are compliant, safe and not harmful, shall, in the event of an
accident, to persons, the environment or property, be jointly and severally liable in the ap-
propriate (civil and criminal) courts. This is because buying, selling or using products that
do not have the standard characteristics and relative functional and safety performance,
prefigures an objective “Responsibility” to be classified as “Deliberate and Voluntary”,
given that such a choice is aimed at obtaining illicit gain to the detriment of safety, good
faith and environmental protection.

The sleeves of the fitted flexible hydraulic pipes are life-limited parts.
This must be taken into account in preventive and planned maintenance opera-
tions.

It is not permitted to mix and use components from different hydraulic fitting ma-
nufacturers. Company and traceability marks on the product are key.

Pressurised fluids can cause serious personal injury and property damage, so
always exercise the utmost caution, respecting all standard stipulations and
adopt the precautionary principle of prudence for yourself and others in order to
avoid any accident.

The sleeves of connected hydraulic pipes must always be protected by casings
or bound by a safety cable, so as to protect people and prevent them from hitting
surrounding personnel in the event of their be coming detached.

The use of products of different makes on the same connection will invalidate the
warranties on functionality and automatically transfer “liability” to the person
who has adopted this choice, which is not recommended by any manufacturers of
hydraulic components.

> B B P P
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5. CONCLUSION

The guarantee offered by a product manufactured using the best technology, with good raw
materials, controlled industrial processes and in full compliance with the laws in force on
worker safety and the environment, is undoubtedly of greater value from both an industrial
and an ethical point of view than the illusory savings obtained through the use of cheap,
low-quality products with unreliable performance, dangerous applications and harmful to
the environment.

Whoever markets or uses this type of low-quality product is knowingly complicit in illegal
behaviour, since the product is not what it appears to be, almost always has a dubious
origin and does not comply with the technical characteristics of the reference standard,
either in terms of performance or safety parameters.

For all the above reasons, Cast S.p.A. says a definitive NO to the use of low-quality pro-
ducts and strongly advises all users to use only good quality products.

Hydraulic pipes, manufactured by companies that comply with the standards and operate
in full compliance with the current applicable legislation on manufacturing and safety.

The name and nationality of the company chosen as a supplier are irrelevant, but it is im-
perative to ensure that it operates in a proper ethical, regulatory and legal context.

Those who fail to do so bear the full responsibility for acting against the principles of fair
competition with regard to those who respect the law, and they will not be able to complain
if at some point these considerations take the form of a complaint addressed to the investi-
gating magistracy, the Arpa, Inail, Inps control bodies and the national and international
press, not least to have their voice heard on a problem that concerns all the countries of
the world and all the people living therein.

The aim of this article is to shed some light on at least one of the many topics that loom
large in the world of high-pressure hydraulic fittings. No controversial vein, no promotio-
nal intent, but simply the truth of the facts as we see them. We are available for further
in-depth information upon request.
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FLEXIBLE PIPE STORE

The properties of the rubber deteriorate during storage and also use of the pipe. DIN 20066 (Power sy-
stems - assembled flexible pipes - measurements - requirements) and ISO 8331 specify the shelf- and
service-life of the assembled pipe:

+ The storage period for loose pipes should not exceed 4 years from the date of manufacture.

+ The storage period of assembled pipes should not exceed 2 years from the date of manufacture.

+ The service life of assembled pipes, including any storage period, must not exceed 6 years.

CORRECT STORAGE PROCEDURE

+ ALWAYS IMPLEMENT THE STOCK ROTATION SYSTEM (FIFO);

+ Always store the rolls of pipe in their original suppliers’ packaging;

« Store the rolls in closed areas in order to protect them from unfavourable climatic factors;
+ Avoid contact with oil and grease;

+ Do not store them near high-power transformers, motors or generators that induce;

« current to the metal reinforcement of the pipe;

» Avoid contact with insects/rodents;
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FLUID COMPATIBILITY TABLE

The following table indicates, according to the different compatibility with the fluid used, the best possi-
ble choice as a combination of type of fitting material (carbon steel or stainless steel) and type of elasto-
mer seal material (NBR or FKM).

The data is purely indicative as it may be subject to variations due to pressure, operating temperature,
ambient temperature and conditions of use.

CARBON INOX RUBBER SEALS FLEXIBLE PIPES

FEUIDS STEEL STEEL

NBR FKM BRAIDED COILED  THERMOPLASTICS

Aral Vitam DE 46, 68
Aral Vitam GF 68

Ethyl acetate C A D D D D E
Acetylene C B A A D D A
Vinegar C A A A D D E
Acetone A A D D D D B
Acetic acid 5% D A A A D D A
Boric acid D A A A A A A
Carbonic acid D C A A C C E
Citric acid D C A A B B B
Hydrochloric acid D D D A D D E
Hydrofluoric acid D D C C D D E
Formic acid D D D D D D E
Phosphoric acid D C D A D D C
Lactic acid D A A A D D E
Nitric acid D C D A D D D
Sulphuric acid C C D A C C D
Tannic acid D D A A A B C
Water C A A A A A A
Water-glycol A A A A A A A
Deionised water C A A A A A A
Distilled water C A A A A A A
Seawater D C A A C C E
Oxygenated water D A B A E E E
Mineral turpentine A A B A C C C
Turpentine C A B A C C C
Drain water C C A A C C C
Addinol Okoplus HETG 32-68 A A E E B B E
Addinol Okosynth HEES 46 A A E E C C E
RTV adhesives and silicone glues A A E E D D E
AeroShell Fluid 41 E E E E A A A
AeroShell Turbine 0Oil 500 A A A A C C E
Agip Arnica Extra Plus E E E E B B B
Agip Arnica Plus E E E E A A A
Agip Arnica 22, 32, 46, 68 A A B B B B A
Agip ATF IID E E E E D B D
Agip Oso 32 E E E E A A A
Agip Sint 2000 E E E E A B A
Amyl alcohol D A A A D D E
Butyl alcohol (Butanol) C A A A C C E
Ethyl alcohol (Ethanol) C A A C B B B
Isopropyl alcohol C A C A C C E
Methyl alcohol (Methanol) C A B D C C B
Ammonia gas (cold) A A A D A B A
Ammonia liquid C A A D B B A
Anderol 497 E E E E B C B
Carbon dioxide A A A A C C B
Aniline A A D C D D C

A A A A A A B

E E E E A A A
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CARBON INOX RUBBER SEALS FLEXIBLE PIPES

FEUIDS STEEL STEEL

NBR FKM BRAIDED COILED  THERMOPLASTICS

Argon
Air
Dry air

m
m
m

Compressed air

Aromatics 100,150

Asphalt

Avia Sintofluid N32

Avia Sintofluid N46

Nitrogen

Benzene, Benzol

Petrol

Petrol (Isoctane)

Petrol (70% isoctane, 30% toluene)
Petrol (50% isoctane, 50% toluene)
Unleaded petrol

Sodium bicarbonate
Binol Hyd 46

Sulphur dioxide

Sodium bisulphate
Carbon disulphide

Borax

BP Energol HLP-HM 68
BP Biohyd 46

BP Vanellus C5

Brine

Butane

Castrol 5000

Castrol Aero HF 585 B
Castrol Brayco 717
Castrol Brayco Micronic 882
Castrol Brayco Micronic 889
Castrol Bio Tec Alpin 22
Castrol Hyspin HDH 7000
Castrol Icematic SW 100
Castrol Aerial Lift Fluid
Tar

Celluguard

Kerosene

Chevron Clarity Hydraulic 0il AW 32, 46, 68
Chevron FLO-COOL 180

Chevron HyJet IV

Chevron Hydraulic 0il AW MV 15, 32, 46, 68, 100
Potassium chlorate

Chlorine

Ammonium chloride

Calcium chloride
Ethyl chloride
Magnesium chloride
Methyl chloride
Copper chloride

Sodium chloride

Zinc chloride
Sulphur chloride

N|0O|0O|0|>» OO O|0O|0|0O|>»|>»|>»|>»|>» > 0O mMmmMmmMmM|>» >»|>» @ >»|>» >» 0 m>»>»O0O>» OO0 mMm>|> > > > > > > > >» 0> > >|>» |0
O0|/0O|>»|0|>»| 00|00 > 0> > > > > > >mmMmmMm>» >\ > > > > 0m>> > >0>mow>> > > > > > > > > > > > > >
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CARBON 1\[0)§ RUBBER SEALS FLEXIBLE PIPES

FLUIDS STEEL STEEL

NBR FKM BRAIDED COILED  THERMOPLASTICS
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Glue

Coolanol 20, 25R, 35R, 45R, 0S-59
DEA Econa E46

Dea Triton SE 55
Polyester

Sulphur dioxide

Dot 3

Dot 4

Dow Corning 200, 510, 550, C6-560
Dow HD50-4

Dowtherm A, E

Dowtherm G

Elf Hydrelf Bio 46

Helium gas

Emkarate RL 100S
Hexane

Esso Dexron Il ATF

Esso Esstic 42,43

Esso Nuto H46, H68

Esso Hydraulicoel HE 46
Esso Teresstic

Esso Turbo 0il 2380

Esso Univis J26

Esso Univolt 60, N 61B
Polyol esters

Mixed phosphoric ester
Phosphoric esters
Silicate esters

Ethane

Ether

Petroleum ether
Ethyl-cellulose

Ethylene dichloride
Phenol (carbolic acid)
Fina Biohydran AW 46
Finke Aviaticon HY-HE 46
Formaldehyde
Ammonium phosphate
Fragol Hydraulic HE 46
Fragol Hydraulic TR 46
Freon 12

Freon 22

Freon 113,114

Freon 502

Fuchs Planto Hytrac
Fuchs Plantohyd S46
Fuchs Plantosyn 3268
Fuchs Plantosyn 3268 Eco
Fuchs Renolin MR 320, 520
Fyre-Safe 120C, 126, 155, 1090E, 1150, 1120, 1300E
Fyre-Safe 200C, 211,225
Fyre-SafeW/0

Fyrguard 150, 150-M, 200
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CARBON INOX RUBBER SEALS FLEXIBLE PIPES

FEUIDS STEEL STEEL

NBR FKM BRAIDED COILED  THERMOPLASTICS
Fyrquel 60, 90, 100, 150, 220, 300, 500, 550, 1000
Fyrquel EHC, GT, LT, VPF
Fyrtek MF, 215, 290, 295
Combustible gas
Liquid gas (GPL)
Natural gas
Untreated natural gas
Diesel
Glycerine
Glycol
Glycolethylene
Fat
Animal fat
Gulf FR fluids P37, P40, P43, P47
H-515 (Nato)
Houghto Safe from 271 to 640
Houghto Safe 419R
Houghto Safe 1010, 1055, 1110, 1115, 1120, 1130
Houghto Safe 5046, 5046W, 5047F
Houghton Cosmolubric HF-122, HF-130, HF-144
Hydrolubric 120B, 141
Hydro Safe Water Glycol 200
Hydrogen
Ammonium hydroxide
Calcium hydroxide
Magnesium hydroxide
Potassium hydroxide
Sodium hydroxide
Ammonia hydride
lodine
Calcium hypochlorite
Sodium hypochlorite
Isocyanate
Isopar H
Isottano
JP3, JP4, JP5
Kaeser 150P, 175P, 325R, 687R
Lindol HF
Brake fluid
Mercaptan
Mercury
Methane
Methylethylketone
Methyl isopropyl ketone
Metlube 220
MIL-B-46176A
MIL-H-46170
MIL-H-5606
MIL-H-6083
MIL-H-7083
MIL-H-83282
MIL-L-2104, 2104B
MIL-L-23699
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CARBON INOX RUBBER SEALS FLEXIBLE PIPES

FEUIDS STEEL STEEL

NBR FKM BRAIDED COILED  THERMOPLASTICS

>
W
(@]

MIL-L-7808

Mobil Aero HFA

Mobil Aero HFE

Mobil ATF Fluid

Mobil Delvac 1300 (series)
Mobil DTE 11M, 13M, 15M, 16M, 18M, 19M
Mobil DTE 22, 24, 25, 26
Mobil EAL Artic 22

Mobil EAL 224H

Mobil Glygoyle 11,22, 30
Mobil Hydrofluid HFDU 68
Mobil Jet II

Mobil Nyvac 20, 30, 200D, FR
Mobil Pyrogard 42, 43, 51,53, 55
Mobil Pyrogard D

Mobil Rarus 826, 827, 829
Mobil SHC 524

Mobil Therm 600

Mobil Vactra

Mobilfluid 423

Mobilgear SHC 150, 220, 320, 460, 600, 680, 800
Mobilarma 525

Molub-Alloy Tribol 890

Moly Lube 902 HF

Monolec 6120

Carbon monoxide
Morpholine

Naphtha

Naphthalene

Neon

Neste Biohydrauli SE 46
Ammonium nitrate

Sodium nitrate

Nitrobenzene
Silicone oils
Petroleum-based oils
0il ASTM n°1.5

0il ASTM n°2.4

0il ASTM n°3
Heating oil

Cotton oil

Linseed oil
Petroleum oil
Castor oil
Soya oil
Mineral oil

Natural mineral oil

Qil for hydraulic controls
Braking system oil
Transmission oil (ATF)
Vegetable oil

Omv Biohyd MS 46
Carbon oxide
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CARBON  INOX RUBBER SEALS FLEXIBLE PIPES

FEUIDS STEEL STEEL

NBR FKM BRAIDED COILED  THERMOPLASTICS

O
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Oxygen

Ozone

Panolin Gro Synth 46

Panolin HLP Synth 46
Paraffin

Pentane

Liquid pentane

Pentosin CHF 11 S
Perchloroethylene

Hydrogen peroxide

Sodium peroxide
Polyalkylene glycol (PAG)
Propane

Propylene glycol

Pydraul 60, 150, 625, F9
Pydraul 135, 230C, 312F, 540C
Pydraul A200

Q8 Handel 68

Quaker Quintolubric 888
Quaker Quintolubric 822 (series), 833
Quaker Quintolubric 957, 958
Raisio Biosafe HO 46 SE
Refrigerant HFC134

Revolt S.B.H.

Safety Kleen Hydraulic IS0 VG 32, 46, 68
Santoflex 13

Santosafe 300

Santosafe W-G 15, 20, 30
Shell Cassida HF 46

Shell Clavus 32, 68

Shell Comptella

Shell Comptella S46, S68, SM
Shell Corena D

Shell Diala A, AX

Shell Naturelle HFE 15, 32, 46, 68
Shell Pella A

Shell Rimula X

Shell Tellus

Shell Tellus Arctic 32

Shell Thermia C

Shell Turbo

Shell V-0il 1404

Sodium silicate

Silicone

Soda (sodium bicarbonate)
Ammonium sulphate
Magnesium sulphate
Copper sulphate

Sodium sulphate

Carbon sulphide

Hydrogen sulphide
Potassium sulphide

Zinc sulphide
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CARBON INOX RUBBER SEALS FLEXIBLE PIPES

FEUIDS STEEL STEEL

NBR FKM BRAIDED COILED  THERMOPLASTICS
Solutia Skydrol 5, 500B-4, LD-4

>
>
@)
@)
>

D B
Solutia Skydrol 500 E E D D D D D
Soap solutions A A A A C C E
Stoddard solvent A A A A C C E
Lacquer solvents D A E E D D E
Ssr Ultra coolant E E E E B A B
Styrene E A D A E E E
Tamoil Green Hydro Safety 46 E E E E A A A
Teboil Hydraulic Eco 46 A A E E C C E
Teboil Hydraulic 0il Polar E E E E A B A
Carbon tetrachloride C C A A D D E
Texaco Hydra 46 E E E E A B A
Toluene A A D C D D B
Turpentine A A A A D D E
Trichloroethylene D A C A D D C
Trichloroethylene D C D C E E E
Trim-Sol A A E E A B E
Sulphur trioxide D D D A D D E
Ucon Hydrolube J-4 A A B C B C B
Urea C C A A C C E
Urethane A A E E A A E
Steam C A C C D D E
Varsol fluids A A E E C C E
Varnish C A A A D D E
Enamel paint D A C C D D E
Versilube F44, F50, F55 A A A A A A A
Xylene, Xylol A A D A D D A
York 777 E E E E B B B
Zerol 150 A A E E A A E
Sulphur D C D A B B B
KEYS

A = Excellent

B = Good

C = Sufficient

D = Not recommended

E = Insufficient data

In order to make an informed choice of the pipe to be used in a hydraulic system, you must first analyse
the application, taking into account environmental conditions, installation space, operating conditions of
the pipe, fluids to be used, type of machinery, etc.

Particular attention must be paid to the compatibility of the fluid with the pipes: it must not damage the

sublayer, the outer coating, the reinforcement of the pipe or the fittings themselves.
In some cases, special piping may be required.
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THANK YOU FOR YOUR ATTENTION

Globalisation has radically changed the exchange of goods and services. We
must acknowledge this and commit ourselves to creating the conditions so
that this now irreversible situation can be experienced as an opportunity and
not as a source of major problems. There is an old saying: “Flowers can even
bloom from landslides” .

The correct information is therefore absolutely essential, and by means of
this technical newsletter, our company has attempted to provide a technical
overview of some of the most significant aspects of hydraulics and the com-
ponents we produce and market.

The technical articles included in our newsletter are not intended to be
dogmas, but rather our company’s opinions on a number of topics that we
consider important and worthy of further study with a view to safety and
“Continuous Improvement”. They are expressed in good faith and we have
total belief in them.

Hydraulic technicians must have the proper training and it must be continuo-
usly updated. Only fully trained technicians who comply with the standards
and instructions of the manufacturers of hydraulic components can guaran-
tee the safety of these systems, which are intrinsically dangerous due to the
high pressures involved.

In conclusion, the company’s “Technical Committee” would like to thank the
many people who have been involved, each according to their expertise, in
the drafting of this working tool, which we hope will be appreciated by those
in the hydraulics sector and used with common sense, for the safety of all.
Special thanks are due to our Technical Office staff who have worked with
skill and passion to make this important document a success.

ot S

(AasT 243

ANNIVERSARY

AST

1978 - 2018



INDEX

Introduction / general technical part

Volpiano Facility (TO - Italy) 2
Casalgrasso Facility (CN - Italy)

Customer Service And Quality Control 15
German Branch 16
French Branch 16
Industrial Development Plan 2020 -2028 17
Our Products 18
Target Sectors 19
Testing Room 20
Metrology Quality Control Room 21
Choosing A Fitting 22
Certifications 24
General points on Cast fittings 26
Elastomeric seals (gaskets and O-ring) 27
Safety factors 28
Galvanizing treatment 29
General thermal treatments 33
Cast thermal treatments 34
Lubrication 35
Carbon steel pipes to be used for all series 36
Stainless steel pipes to be used for all series 37
Opinions on cheap steel pipes 38
Cleaning the fittings 40
Traceability marks 42
Cylindrical threading 46
Conical threading a7
Requirements to be respected for all series 48
Product responsibility - valid for all series 48

DIN 2353 / 1SO 8434-1

Schematic diagram for ISO 8434-1, DIN 2353 joint system with B3 cutting ring 53
Preliminary pre-assembly operations according to ISO 8434-1 valid for «B3-B4-B6» cutting rings 54
Instructions for manual pre-assembly on hardened block 57
Instructions for manual pre-assembly with tightening torques 58
Pre-assembly instructions with pre-assembly machine 60
A 100% check must be carried out on each type of pre-assembly 62
Final instructions for assembly on the machine valid for cutting rings «B3-B4-B6» 63
Common sense behaviour 65
What is hydraulics? 66
ISO 8434-1 fitting with barbed swivel nut 68
Schematic diagram for ISO 8434-1 joint system, with barbed swivel nut 69
Assembly instructions for swivel fittings series 60... 70
Assembly types for 24° fittings 71
Experience in the service of our users 72
Safety is imperative 73
“B3” cutting ring fittings - assembly errors 74
“B4” cutting ring fittings - assembly errors 88
“B6” cutting ring fittings - assembly errors 102
Connection with barbed swivel nut - assembly errors 116

(st 244



SAE J514 / ISO 8434-2
Schematic diagram for ISO 8434-2, SAE J514 connection system with pressure ring 123
Instructions for preparing the pipe 124
Instructions for final assembly on the machine 127
ISO 8434-2, SAE 1514 joint with clinched swivel nut 128
Schematic diagram for ISO 8434-2, SAE J514 joint system, with clinched swivel nut 129
ISO 8434-2, SAE J514 joint with barbed swivel nut 130
Schematic diagram for ISO 8434-2, SAE J514 joint system, with barbed swivel nut 131
Fittings with clinched and barbed swivel nut series 20... 1ISO 8434-2 / SAE J514 132
Fittings for 37° flared pipes - assembly errors 134
37° fitting with clinched and barbed nut - assembly errors 144
Page
BS 5200 / ISO 8434-6
Schematic diagram for ISO 8434-6, BS 5200 joint system with barbed swivel nut 149
ISO 8434-6, BS 5200 joint with clinched swivel nut 150
Schematic diagram for 1ISO 8434-6, BS 5200 joint system with clinched swivel nut 151
Assembly instructions 152
Fittings with clinched and barbed swivel nut series 30. ISO 8434-6 / BS 5200 153
60° fitting with clinched and barbed nut - assembly errors 154
SAE J1453 / 1SO 8434-3
Schematic diagram for ISO 8434-3, SAE J1453 joint system, with flanged pipe 158
Schematic diagram for I1SO 8434-3, SAE J1453 joint system, with soldered pipe 159
ISO 8434-3, SAE J1453 joint with clinched swivel nut 160
Schematic diagram for ISO 8434-3, SAE J1453 joint system, with clinched swivel nut 161
Instructions for preparing the flanged pipe 162
Instructions for preparing the soldered pipe 165
On-machine final assembly instructions valid for pipes with flanged end and soldered bushing 169
Fittings with swivel nut series 40. ISO 8434-3 / SAE J1453 170
ORFS fittings for 90° flange/soldered pipes - assembly errors 171
OREFS fittings with clinched swivel nut - assembly errors 182

SAE J516 / ISO 12151

Schematic diagram with no-skive press-fit bushing 184
Schematic diagram with skive press-fit bushing 185
Schematic diagram with interlock press-fit bushing 186
Choosing the flexible pipe size 187
assembly instructions for pipe fittings without external peel (no-skive) - standard series 188
Assembly instructions for pipe connections with external peel (skive) - standard series 192
Assembly instructions for flexible pipe fittings with external and internal peel - interlock series 197
Assembly instructions for flexible pipe fittings - skive, no-skive and interlock 202
Length and orientation of assembled flexible pipes 206
Tightening torques 207
Flexible pipes assembled with standard fittings - assembly errors 209
Causes of damage to the pipe during operation 223
Opinions on important topics. Flexible hydraulic pipe: low quality? No thanks! 227
Flexible pipe store 235
Fluid compatibility table 236
Thank you for your attention 243
Sales areas 246

(asT 245



Aree di Vendita * Sales Areas

* Notiziario Tecnico, testi originali in lingua italiana da cui sono state ricavate le traduzioni per i testi dei
cataloghi esteri, in caso di dissonanza interpretativa, questo & 'originale che fa testo.

+ | dati tecnici, le misure, etc. menzionate sul presente notiziario tecnico sono riportati in buona fede ed
a titolo informativo. Riguardano tutte le serie, le formule, le tabelle riportate, compresi i tubi flessibili.

+ In caso di modifiche, cambiamenti di modelli o0 abbandono di fabbricazione, non & possibile obbligarci
a consegnare articoli con le caratteristiche precedenti, se sostituibili con altri di pari prestazione.

+ Per le condizioni generali di fornitura, fanno testo gli accordi sottoscritti tra le parti a livello commer-
ciale.

+ La CAST siriserva il diritto di apportare senza preavviso tutte le modifiche di forma, dimensione, ma-
terie prime e prestazioni suggerite dal progresso tecnologico, derivante dalla ricerca e sviluppo della
nostra societa.

+ |l presente Notiziario Tecnico si aggiunge al Catalogo Tecnico Commerciale in vigore.
+ Edizione: 1 - Stampato: Aprile 2021

+ This technical news bulletin was originally made in Italian and then traslated.In case of misinterpreta-
tion or misunderstanding of the whole or of any of the parts here contained, it is the italian language
legally binding.

- The technical data, measurements etc. indicated in this catalogue are for guidance purposes only
Cover ali series, formulas, tables, including the hoses.

 In case of modifications, change of model or phasing out, we cannot be obliged to deliver products
with the previous characteristics, if replaced with others of equal performance.

 For the general terms of supply, agreements signed between the parties are binding.

- To keep updated with Technological developments, CAST S.p.A. reserves the right to modify shape,
dimensions, raw materials and performance without prior notice, arising tram research and develop-
ment of our society.

« This technical news bulletin is to be consider as additional part of the Commercial Technical Catalogue
currently in force.

* Issued: 1 - Printed: April 2021
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