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General Technical Introduction

Hose Assembly Tutorial

Crimping

= Steps for crimping are clearly marked with sequences showing product distinctions between
products lines.

— Crimping section, as well as universal preparations, for all hoses appear first. The new, global 56
series fitting assembly instructions are segmented on pages G:13-G:16. Segmented instructions
have also been added for the PAGE hose product line on pages G:13-G:16.

— Field attachable assemblies appear next

Twin/Multi-Line Hose

= Review twin/multi-line hose separation, pg. G-39 if applicable — this will give you information
before proceeding to the assembly pages — Not following this procedure may cause permanent
damage to hoses.

*The PARKRIMP crimping system is the same for all standard Parker portable or bench style crimpers.

Please note: You must become familiar with your own specific crimper to determine its operational features. Please review thoroughly and understand your
operator’s manual included with your machine. Never use a crimper beyond its recommended published capacities. Crimp specifications can be found in this
catalog and online by accessing Crimp Source. www.parker.com/crimpsource

For detailed ordering information, please consult price list or contact Parflex® Division.

Parker Hannifin Corporation | Parflex® Division | Ravenna, Ohio | parker.com/pfd
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Selection of Hose Diameter

From Flow Rate and Velocity

The Fluid Velocity Nomogram gives the velocity
of a liquid as a function of flow rate and inside
diameter of the fluid line. The commonly
recommended maximum velocities for hydraulic
oil systems at 200°F or less are indicated for
guidance.

Example: At 10 gpm, what is the minimum size
within the recommmended velocity range for a
hydraulic pressure line?

The dashed line drawn from the 10 gpm mark on
the left hand line to the maximum velocity of 20
fps intersects the middle line at .438" (7/16" I. D.
hose or tubing). For a hose application, use

1/2" 1. D., the nearest common standard size.

This chart is based on the following formulas:

v, = -321Q Q = gal per min
pd? d = hose or tube 1. D. (inch)
4

cu. ft./min. =.1337 Q

The cu. ft. per min. value is the actual volume
flow rate under flowing conditions. For air, stan-
dard cfm of free air = 7.81 actual cfm when the
inlet air is at 100 psig, 68°F.
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For detailed ordering information, please consult price list or contact Parflex® Division.

Parker Hannifin Corporation | Parflex® Division | Ravenna, Ohio | parker.com/pfd
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Calculation of Hose Length

For Over-the-Sheave Applications

The exact cutoff length for an optimum over-the-sheave assembly depends on the particular
mechanical arrangement of the machine. A method for finding an approximate starting point is as

follows:

1.

G-6

Assemble hose with one coupling as shown in diagram.

Measure hose length from point 1 to point 2 with hose taut (.985 accounts for 1.56 stretch).
LO = length

Calculation of insert allowance (x) may be found from the coupling dimension tabulations in
the fittings section or from direct measurement on the coupling. A 1.5% stretch allowance is

provided in this formula.

Calculate hose cutoff or free length LF:
LF =0.985 LO + 2x
Where LF includes coupling, insert allowance on both ends.

Couple the remaining hose end, check crimp, and assemble on the machine.

5 Q

J—

For detailed ordering information, please consult price list or contact Parflex® Division.

Parker Hannifin Corporation | Parflex® Division | Ravenna, Ohio | parker.com/pfd
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Volumetric Expansion of Hose

Hydraulic hoses expand under pressure. On some applications, customers can use the differences in
expansion between hoses to tune systems for better performance or even noise reduction. Parflex has
tested a select list of hoses and determined the rate of expansion in cubic centimeters per foot of hose

> Hose

(cc/fh).
To calculate the volumetric expansion of a hose, substitute the desired pressure into the "X" values in the o
appropriate equation. For other hoses, please contact the division. §
=
Volumetric Expansion ; . Volumetric Expansion ; ; B
Hose at Maximum Working Equation for Volumetric Hose at Maximum Working Equation foerIumetnc
Part Pressure Expansion Part Pressure Expansion
Number Number
(psi) (cc/ft) Y=(cc/ft) X=(psi) (psi) (cc/ft) Y=(cc/ft) X=(psi)
510C-3/518C-3 3250 2.33 Y=0.0007X+0.0581 575X-3 5000 1.69 Y =0.0003x + 0.2119
510C-4/518C-4 3000 2.71 Y=0.0009X+0.0059 575X-4 5000 2.05 Y = 0.0003x + 0.5601 Gé
510C-5/518C-5 2500 3.41 Y=0.0013X+0.1647 575X-6 5000 2.7 Y = 0.0004x + 0.8412 ; @
510C-6/518C-6 2250 4.32 Y=0.0019X+0.0471 575X-8 5000 4.59 Y = 0.00064x + 1.41795 g:é
510C-8/518C-8 2250 7.36 Y=0.0032X+0.1637 575X-12 5000 12.52 Y =0.00192x + 2.92038 §§
510C-12/518C-12 1250 8.99 Y =0.00745x - 0.29910 575X-16 5000 16.81 Y = 0.0028x + 2.9560 C
510C-16/518C-16 1000 15.33 Y =0.01573x - 0.44928 590-3 5000 0.646 Y =0.00013x + 0.01692
520N-3/528N-3 5000 1.13 Y =0.0002x + 0.1621 590-4 5000 0.888 Y = 0.00016x + 0.09821
520N-4/528N-4 5000 2.05 Y =0.00031x + 0.47589 590-6 4000 1.87 Y = 0.00038x + 0.32317
520N-5/528N-5 4500 2.63 Y =0.00048x + 0.48415 590-8 3500 217 Y = 0.00049x + 0.43765
520N-6/528N-6 4000 2.87 Y =0.00053x + 0.75151 590-10 3000 3.69 Y = 0.00095x + 0.82449 =
520N-8/528N-8 3500 3.64 Y = 0.00086x + 0.64994 590-12 2500 4.20 Y =0.0013x + 0.8216 s
520N-10/528N-10 2750 4.25 Y =0.001x + 1.505 590-16 2000 6.21 Y = 0.0026x + 1.0558 %
53DM-3/538DM-3 3000 1.36 Y =0.00039x + 0.13035 D604 3000 1.80 Y = 0.00044x + 0.51607 =
53DM-4/538DM-4 3000 1.90 Y =0.00062x + 0.02373 D606 3000 2.00 Y = 0.0006x + 0.2892 D
53DM-5/538DM-5 3000 2.78 Y =0.0009x + 0.0403 D608 3000 2.88 Y = 0.00057x + 1.20744
53DM-6/538DM-6 3000 3.19 Y =0.0010x + 0.0647 D610 3000 2.08 Y =0.00061x + 0.23127
53DM-8/538DM-8 3000 4.68 Y =0.0016x + 0.0384 D612 3000 5.53 Y =0.00142x + 1.21743
53DM-10/538DM-10 3000 9.82 Y =0.0033x - 0.2254 D616 3000 7.33 Y = 0.00205x + 1.24905
540N-2/548N-2 3000 1.1 Y = 0.00036x + 0.04607 H604 3000 1.80 Y = 0.00044x + 0.51607
540N-3/548N-3 3000 1.75 Y =0.00057x + 0.03059 H605 3000 1.35 Y = 0.00036x + 0.26536 §
540N-4/548N-4 2750 2.33 Y =0.00079x + 0.14354 H606 3000 2.00 Y = 0.0006x + 0.2892 =
540N-5/548N-5 2500 3.46 Y =0.00124x + 0.31870 H608 3000 2.88 Y = 0.00057x + 1.20744 E
540N-6/548N-6 2250 4.06 Y =0.00174x + 0.15045 H610 3000 2.08 Y =0.00061x + 0.23127
540N-8/548N-8 2000 6.05 Y =0.0030x + 0.0928 H612 3000 5.53 Y =0.00142x + 1.21743
540N-12/548N-12 1250 10.26 Y =0.0081x - 0.2671
560-3 3500 0.575 Y = 0.00017x + 0.00875 The actual volumetric expansion achieved is influenced by W
560-4 3250 0.757 ¥ =0.0002x +0.1172 multiple variables including fluid properties, hose rout- é
560-5 3000 0.729 ¥ =0.00021x + 0.09887 ing and application temperature. The volumetric expansion %%
560-6 2750 1.33 Y =0.0004x +0.1918 calculation is only a general guideline and must be verified “C"»ﬁ
560-8 2500 1.98 ¥ = 0.0007x + 0.2093 by actual testing in the end-use application. No performance %§
560-10 2000 3.04 Y =0.0012x + 0.5704 warranty in design is expressed or implied by this calcula- =0
tion. Parker recommends that the user review and under- F
stand all the precautions listed in the Parker Safety Guide for
Selecting and Using Hose, Fittings and Accessories, bulletin
BUL. 4400-b.1.
8
£
i)
o
&
For detailed ordering information, please consult price list or contact Parflex® Division. G

Parker Hannifin Corporation | Parflex® Division | Ravenna, Ohio | parker.com/pfd
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Hose Permeation Data (510A)

Permeation Rate at 120°F
(Pound per Linear Hose Foot per Year)

Hose Size R12 R404A
-3 - .30 .08 .07 - -
-4 - 71 15 10 - -
-6 - 1.1 - - .87 -

Permeation Rate at 212°F

(Pound per Linear Hose Foot per Year)

Hose Size R12 R404A R502 R134A

) - - - - - -
E - 1.25 - - - -
-4 08 2.32 - - - 07
-6 - - - - - -

Notes:

1. Data is for comparison only. Actual results may vary due to
differences in application temperature and pressure.

2. Data is collected in highly controlled tests per UL1963.

3. Parker Safety Guide for Selecting and Using Hose, Tubing,
Fittings and Related Accessories, Section 2.6:

Permeation: Permeation (that is, seepage through the Hose) 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 permeation may result in high concentrations of vapors 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 permeation will take place
and must not use Hose if this permeation 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 compati-
bility is acceptable without considering the potential hazardous effects that can result
from permeation through the Hose Assembly.

Permeation of moisture from outside the Hose to inside the Hose will also occur in Hose
assemblies, regardless of internal pressure. If this moisture permeation would have detri-
mental effects (particularly, but not limited to refrigeration and air conditioning systems),
incorporation of sufficient drying capacity in the system or other appropriate system safe-
guards should be selected and used.

For detailed ordering information, please consult price list or contact Parflex® Division.

G-8

Parker Hannifin Corporation | Parflex® Division | Ravenna, Ohio | parker.com/pfd


http://parker.com/pfd

Pressure Rating of Hose End Connections

The maximum dynamic working pressure of the hose assembly is the lesser of the rated working pressure of the hose and the
end connections used.

PRESSURE RATINGS HOSE ASSEMBLIES - psi

Hose End

Connection

Description

PRESSURE OF THE HOSE AND THE END CONNECTIONS USED

Inch Size Fittings

(psi)

2 | 6 | 20 | 24 | 32

Male Pipe (NPTF) 01 12,000 | 12,000 10,000 | 10,000 7,500 | 6,500 | 5,000 | 3,000 | 2,500
Female Pipe

(NPTE, NPS) 02807 7,500 | 7,000 6,000 | 5,000 4,000 | 3,000 | 2,500 | 2,000 | 2,000
Male Pipe (BSP) 91 &D9 5,000 | 9,000 8,000 | 6,250 5,000 | 4,000 | 3,500 | 3,000 | 3,000
Female Pipe (BSP) 92,B1,B2 & B4 5,000 | 9,000 8,000 | 6,250 | 5500 | 5000 | 4000 | 3,500 | 3,000 | 3,000
Female Pipe (JIS) FU, GU, MU & UT 5,000 5,000 | 5,000 4,000 | 3,000 | 2,500 | 1,500 | 1,500
O-Ring Swivel and 45° |13, 1L, 52, 0G, 0L, 48, 3,000 | 3,000 | 3,000 | 3,000 | 2,750 | 2,250 | 2,000 | 1,625 | 1,250 | 1,125
Flare 08,77 &79

SPIRTIDRTREL (08 (03 0 6, £ 2l 6,000 | 6,000 | 5000 | 5000 | 5000 | 5000 | 4,000 | 3,000 | 2,500 | 2,500
Thread L7 &L9

Flare 04

SAE Flareless TU&AL 6,000 | 6,000 | 5600 | 5600 | 4200 | 4200 | 3500 | 3500 | 3,000 | 3,000
SAE Inverted Flare 28, 67 & 69 2,750 | 2,500 | 2,250 | 2,000

SERNLE (Ol 60 i o U, UL o, 6,000 6,000 | 6,000 | 6,000 | 6,000 | 6,000 | 4000 | 4000

Seal) J7 849

Specialty TU, AL 6,000 | 6,000 | 5600 | 5600 | 4200 | 4200 | 3,500 | 3,500 | 3,000 | 3,000

Hose End Part Metric Fittings
Connection Number (psi)
Codes 6 | -8 |-10]-12|-14|-15|-16|-18]-20|-22|-25| 2830|3532
g'_“éihigght““w“m“t €3,C4,C5&1D | 3,500 | 3,500 | 3,500 | 3,500 3,500 2,250 2,250 1,400 1,400 1,400
o = 1po,ca, CE&CF | 4500 | 4,500 | 4500 | 4500 4,500 2,250 2,250 2,250 2,250 2,250
ool §7without | 66 67, G & 3D 9,000 | 9,000 | 9,000 | 9,000 5,750 5,750 5,750 3,500 3,500
A S"With 1 69, 0C, 16 &D2 9,000 | 9,000 | 9,000 | 9,000 6,000 6,000 6,000 6,000 4,500

NOTE: All the above ratings are based on low carbon steel hose fittings. Higher pressure ratings can be attained with medium carbon

and alloy steel hose fittings and mating adapters.

THE MAXIMUM WORKING PRESSURES OF HOSESARE LISTED ON PAGEA-10:A-17 WITH EACHHOSE DESCRIPTION IN SECTION A.

PRESSURE RATING OF HOSE - psi

For detailed ordering information, please consult price list or contact Parflex® Division.

Parker Hannifin Corporation | Parflex® Division | Ravenna, Ohio | parker.com/pfd
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Selection, Installation & Maintenance
Recommended Practices for Hydraulic Hose Assemblies

wrong

G-10

The routing of the hose assembly and the environ-
ment in which the hose assembly operates directly
influence the service life of the hose assembly. The
following diagrams indicate the correct routing of
hose assemblies that will maximize its service life and
assure a safe working functionality.

When hose installation is straight, there must be
enough slack in the hose to allow for changes in
length that occur when pressure is applied. When
pressurized, hose that is too short may pull loose
from its hose fittings or stress the hose fitting connec-
tions, causing premature metallic or seal failures.

The hose length must be determined so that the hose
assembly has enough slack to allow the system com-
ponents to move or vibrate without creating tension

in the hose.

However, do not allow too much slack and therefore
introduce the risk of the hose snagging on other
equipment or rubbing on other components.

Mechanical straining of the hoses needs to be
avoided, so the hose must not be bent below its
minimum bend radius or twisted during installation.
The minimum bending radii for each hose is stated in
the hose tables in the catalogue.

The plane of movement must also be considered and
the hose routing selected accordingly.

Hose routing also plays an important role on the
selection of the hose fittings, as the correct fittings
can avoid straining the hoses, unnecessary hose
length or multiple threaded joints.

right

For detailed ordering information, please consult price list or contact Parflex® Division.
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For detailed ordering information, please consult price list or contact Parflex® Division.

Parker Hannifin Corporation | Parflex® Division | Ravenna, Ohio | parker.com/pfd

Correct clamping (holding/supporting) of the hose
should be exercised to securely route the hose or to
avoid the hose contacting surfaces that will cause the
hose damage. It is however, vital that the hose be al-
lowed to keep its functionality as a “flexible-pipe” and
not be restricted from changing in length when under
pressure.

It should also be noted that hoses for high- and
low-pressure lines shall not be crossed or clamped
together, as the difference in changes in length could
wear the hose covers.

Hose should not be bent in more than one plane. If
hose follows a compound bend, it shall be coupled
into separate segments or clamped into segments
that each flex in only one plane.

Hoses should be kept away from hot parts as high
ambient temperatures shorten hose life.

Protective insulation may need to be used in unusu-
ally high ambient temperature areas.

While the importance of the functionality is primary,
the aesthetics and practicality of the installation
should also be considered in the design.
Maintenance might be necessary at some point in

the future, so prohibitive design routings should be
avoided.

right
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Selection, Installation & Maintenance (cont.)
Recommended Practices for Hydraulic Hose Assemblies

wrong right

Abrasive influences

In general care should be taken so that the hose is
not exposed to direct surface contact that will cause
abrasive wearing of the outer cover (either hose to
object or hose to hose contact). If however, the ap-
plication is such that this cannot be avoided, either a
hose with a higher abrasion resistant hose cover or a
protective sleeve need to be used.

For detailed ordering information, please consult price list or contact Parflex® Division.
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Hose Assembly and Crimping

How To Use Crimpsource

Makelyouri#Selections

MakelyouriSelections

Review/lihe'Results

Crimper; Hose
Minikrimp Description

|l'u'leerh or exceeds SAE 100RT

| Die Ring | pomp

Crimp
Length

Parker Parflex Crimp Dles

|%| B2C-RD1 | 0850

Comments
PFD: Crimp diameter is maasured four places, 45 degrees apart, at the
top, then middle and botiom of the crimg.
PFD: Crimp diameter tolerance on all Parkrimg Crimpers is £ 00107 (£
gzam;mmwmcmmmmuwu
PFD: Align measurement caliper of micromsabar on the certer of crimp
impressions avoiding the crimg ribs.
PFD: Crimp diamaber lolerance on all Adjustable Crimpers is £ 0.005" (2
0.13mm). Crimp length tolerance is + QL0307 (£ 0.76mm).

For detailed ordering information, please consult price list or contact Parflex® Division.

Parker Hannifin Corporation | Parflex® Division | Ravenna, Ohio | parker.com/pfd
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Hose Assembly and Crimping

Pe rmahne nt C ri m p Series 56 CAUTION: There are several different sections for Hose Assembly

and Crimping. Be sure you are in the section that corresponds to
the fitting series you are using. See Table of Contents for listing.

Inspection Assembly/Prep Assembly;
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For detailed ordering information, please consult price list or contact Parflex® Division.
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Hose Assembly and Crimping
Permanent Crimp series 56 (cont.)
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A Hose Assembly and Crimping
Permanent Crimp series 56 (cont.)
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m For detailed ordering information, please consult price list or contact Parflex® Division.
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MiniKrimp™ Fitting Assembly Procedures

Pe rmane nt c ri m p Series 56 CAUTION: There are several different sections for Hose Assembly

and Crimping. Be sure you are in the section that corresponds to
the fitting series you are using. See Table of Contents for listing.
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MiniKrimp™ Fitting Assembly Procedures
Permanent Crimp series 56 (cont.)
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MiniKrimp™ Fitting Assembly Procedures
Permanent Crimp series 56 (cont.)
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Hose Assembly and Crimping

Pe rmahne nt C ri m p CAUTION: There are several different sections for Hose Assembly

Series 54, 55 58 58H. 92. CY. HY, LV, MS. SF and Crimping. Be sure you are in the section that corresponds to
e AT the fitting series you are using. See Table of Contents for listing.
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Hose Assembly and Crimping

Permanent Crimp (cont.)
Series 43, 54, 55, 58, 58H, 92, CY, HY, LV, MS, SF
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A Hose Assembly and Crimping
Permanent Crimp (cont.)
Series 54, 55, 58, 58H, 92, CY, HY, LV, MS, SF
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m For detailed ordering information, please consult price list or contact Parflex® Division.
G-22 Parker Hannifin Corporation | Parflex® Division | Ravenna, Ohio | parker.com/pfd



http://parker.com/pfd

MiniKrimp™ Fitting Assembly Procedures

CAUTION: There are several different sections for Hose Assembly
and Crimping. Be sure you are in the section that corresponds to
the fitting series you are using. See Table of Contents for listing.
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MiniKrimp™ Fitting Assembly Procedures

(cont.)
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MiniKrimp™ Fitting Assembly Procedures
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(cont.)
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H Ose Asse m b '-y & c ri m p i n g CAUTION: There are several different sections
Fie ld Atta Cha b le for Hose Assembly and Crimping. Be sure you are

; . . in the section that corresponds to the fitting series
Series 51, BU & MS (Do not use these fittings on oxygen service lines) you are using. See Table of Contents for listing.
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Hose Assembly & Crimping

Field Attachable (cont.)

Series 51, BU & MS (Do not use these fittings on oxygen service lines)
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For detailed ordering information, please consult price list or contact Parflex® Division. m
Parker Hannifin Corporation | Parflex® Division | Ravenna, Ohio | parker.com/pfd



http://parker.com/pfd

Hose Assembly & Crimping

PTFE Permanent c rim P CAUTION: There are several different sections for Hose Assembly
Series 91, 91N & 93N and Crimping. Be sure you are in the section that corresponds to

the fitting series you are using. See Table of Contents for listing.
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For detailed ordering information, please consult price list or contact Parflex® Division.
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Hose Assembly & Crimping

PTFE Permanent Crimp (cont.)
Series 91, 91N & 93N
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> Hose

Hose Assembly & Crimping

PTFE Permanent Crimp (cont.)
Series 91, 91N & 93N
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Hose Assembly & Crimping

PTFE Crim P CAUTION: There are several different sections for Hose Assembly
. I and Crimping. Be sure you are in the section that corresponds to
Series PAGE F|tt|ngs the fitting series you are using. See Table of Contents for listing.
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Hose Assembly & Crimping

PTFE Crimp (cont.)
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m For detailed ordering information, please consult price list or contact Parflex® Division.
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Hose Assembly & Crimping

PTFE Field Attachable CAUTION: There are several different sections for Hose Assembly
Series 90 and Crimping. Be sure you are in the section that corresponds to
the fitting series you are using. See Table of Contents for listing.
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Hose Assembly & Crimping
PTFE Field Attachable (cont.)
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Hose Assembly & Crimping
PTFE Field Attachable (cont.)
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@) General Technical

SQ-Swage Instructions

Sewer Hose

Inspection

Hose - Visually inspect both
ends of hose for square cut.
Remove any burrs, loose fibers
or wires.

Fittings - Visually inspect fitting
for properly crimped shells,
internal barbs, a through-hole

and damage.

G-36

CAUTION: There are several different sections for Hose Assembly
and Crimping. Be sure you are in the section that corresponds to
the fitting series you are using. See Table of Contents for listing.

Insertion Depth - Mark hose Remove both die securing bolts
end with proper insertion depth and nuts.
line.

Lubricate - Using an SAE 20 Place hose and fitting assembly
weight oil, lightly lubricate inside into position on swager.
of both hose ends.

Assemble hose - Push each
hose end into fitting to the depth
insertion mark.

For detailed ordering information, please consult price list or contact Parflex® Division.

Parker Hannifin Corporation | Parflex® Division | Ravenna, Ohio | parker.com/pfd
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SQ-Swage Instructions (cont)

Assembly,

Insert both die halves around
hose in each end of swager.

Install both die securing bolts
with nuts positioned in opening
of swager plates. Tighten die
securing bolts 1/4 turn past
finger tight.

Caution

When swaging stainless steel
fittings, lubricate through-hole of
dies with ThreadMate™. Failure
to do so may result in damage
to fittings.

For detailed ordering information, please consult price list or contact Parflex® Division.

Parker Hannifin Corporation | Parflex® Division | Ravenna, Ohio | parker.com/pfd

Lubricate - Using an SAE 20
weight oil, lightly lubricate inside
of both hose ends.

Assemble hose - Align
swager plates in parallel

and tighten nuts on swaging
bolts uniformly until dies touch.

Caution

Ensure swager plates remain in
parallel when tightening swager
bolts. Failure to do so will result
in an improperly swaged fitting.

Assembly,

Loosen swaging bolts to release
pressure on dies.

Remove die securing bolts and
nuts. Then remove dies.

Assemble hose - Remove
completed hose assembly.

G-37
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For detailed ordering information, please consult price list or contact Parflex® Division.
G-38 Parker Hannifin Corporation | Parflex® Division | Ravenna, Ohio | parker.com/pfd
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> Hose

Twin/Multi-Line Separation

Factory-built assemblies are available using twin/multi-line hoses. When field-built assemblies
are preferred, the following steps must be taken.
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For detailed ordering information, please consult price list or contact Parflex® Division.

Parker Hannifin Corporation | Parflex® Division | Ravenna, Ohio | parker.com/pfd
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Twin/Multi-Line Separation (cont.)

For detailed ordering information, please consult price list or contact Parflex® Division.

G-40 m Parker Hannifin Corporation | Parflex® Division | Ravenna, Ohio | parker.com/pfd
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Ferrul-Fix Installation Instructions
Fast, on-the-job repair for ruptured bent tube hose assemblies

and power steering lines.

The life of the combination tube-hose assembly is often
limited to the service life of the hose alone. A replacement
assembly may not be available, since equipment dealers are
unable to stock all of the many odd tube configurations.

Parker Ferrul-Fix hose end fitting now makes it possible to
salvage the bent tube section of the original assembly for replace-
ment. Most importantly, it gets you back into operation FAST!

Features

Gets you back in operation fast - No costly delays while
replacement assemblies are rushed from the factory.

Lets you reuse expensive bent tube ends - You can
replace the hose at a fraction of the cost of complete
assembly.

Eliminates need for emergency brazing or welding in
the field - Ferrul-Fix can be assembled without special
tools or equipment.

3-Piece Design - Body, nut, ferrule. Wedging action of
ferrule, when drawn down by nut, forms seal between
body and ferrule, while cutting edge of ferrule bites into
tube wall forming another positive seal.

Visible Bite - Extent of bite at cutting edge of ferrule is
completely visible when fitting is disassembled, an
important safety feature. Self-centering action assures
an even bite around circumference of tube.

Parkerized Finish - Ferrul-Fix fittings have the
Parkerized black finish, providing built-in torque in
make-up.

For detailed ordering information, please consult price list or contact Parflex® Division.

Parker Hannifin Corporation | Parflex® Division | Ravenna, Ohio | parker.com/pfd

Ferrul-Fix
Nut

- Ferrule

Tube

Assembly

1. Cut the formed tube off squarely next to the permanent
hose fitting. Lightly debur the end of the tube internally
and externally.

2. Disassemble the Ferrul-Fix fitting, and lubricate threads
and both ends of the ferrule with Parker Ferulube.

3. Slide nut and ferrule onto tubing with the long, straight end
of the ferrule pointing toward the tube end.

4. Insert tube end into the Ferrul-Fix body until it bottoms
against the shoulder. Slide ferrule inside body, and screw
nut down finger tight.

5. Wrench nut down 1-3/4 turns to preset the ferrule.

6. Disconnect nut and inspect lead edge of ferrule to make
certain that the biting edge has turned up a shoulder to a
height of at least 50% of the ferrule and completely around
the tube.

7. Assemble Ferrul-Fix fitting to hose. Refer to assembly
instructions listed in appropriate fittings section. Do not
assemble to hose before steps 1-6.

8. Reassemble tubing into Ferrul-Fix end and turn nut down
easily until a sudden increase in force is evident. Turn bent
tube to proper position if required. Using two wrenches,
one on the fitting nipple hex and the other on the nut,
tighten nut an additional 1/6 turn (one wrench flat).

Ferrule-Fix is Manufactured by the Tube Fittings Division.
Refer to Catalog 4300 for Ferulok® instructions.

G-41

> Hose

00 Tubing

Coiled Air Hose

O & Fittings

O Transportation

M Fittings

Tooling, Equipment

M 2 Accessories

@) General Technical


http://parker.com/pfd

> Hose

00 Tubing

Coiled Air Hose

O & Fittings

O Transportation

M Fittings

. Equipment
& Accgessgrie%

Toolin

n

@ General Technical

Die Selection & Swage Specification Chart

Sewer Hose

SWAGE DATA FOR SEWER CLEANING HOSE (SQ-101-SW SWAGE MACHINE ONLY)

Hose Hose Male Pipe Mender/Splicer Swage Swage
Type I.D. 0O.D. +-0.015 Length

Fitting Die Pusher Fitting Die

P/N P/N P/N P/N P/N

inch inch inch
S612 3/4 101SQ-12-12 | SQ-101-12S6/S9| SQ-101-12P 1HUSQ-12-12 | SQ-101-12S6/S9 1.172 1.109
S616 1 1015Q-16-16 SQ-101-16S6 SQ-101-16P 1HUSQ-16-16 SQ-101-16S6 1.445 1.156
S912 3/4 101SQ-12-12 | SQ-101-12S6/S9 SQ-101-12P 1HUSQ-12-12 | SQ-101-12S6/S9 1.172 1.109
S916 1 101SQ-16-16 SQ-101-16S9 SQ-101-16P 1HUSQ-16-16 SQ-101-16S9 1.488 1.156
Comments:

1. Two dies required when swaging a mender/splicer fitting. A pusher is not required when swaging a mender/splicer fitting.
2. One die and one pusher required when swaging a male pipe fitting.
3. End fittings cannot be swaged on S4 series hose. Only mender/splicers can be swaged.
4. End fittings cannot be swaged on S5 series hose. Only mender/splicers can be swaged.
5. Fittings cannot be swaged on SLH series hose.

The information covered in the Swage Specification & Tool Selection Chart pertains to steel, stainless and brass hose fittings. Swage diam-
eter roundness shall not vary by more than .010". Swage diameters are measured in the center to the crimp area. Parflex Division reserves
the right to alter swage specifications.

G-42

For detailed ordering information, please consult price list or contact Parflex® Division.

Parker Hannifin Corporation | Parflex® Division | Ravenna, Ohio | parker.com/pfd
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Hose Fitting Insertion Values

Inch

55427/ LVALH Rel:\ggble Perrl\!n:nent
-2 5/8 1/2 1/2
] 13/16 5/8 5/8 29/32 7/16 9/16 13/16 | 13/16 | 13/16
-4 15/16 3/4 15/16 | 1-3/16 1/2
-5 15/16 7/8 1 1-3/16 9/16 11/16 11/16
-6 1-5/16 | 15/16 1 1-5/16 5/8 7/16 15/16 3/4
S 1-19/32 | 15/16 | 1-1/8 | 1-9/16 11/16 7/16 2-1/8
-10 1-1/4 | 1-11/16 11/16 3/4 2-1/4
S VAN 1-13/16 1-3/8 | 1-23/32 | 2-3/16 3/4 7/8 2-3/8
SN 1-9/16 1-7/8 | 2-9/32 | 2-15/16 | 15/16 15/16 2-13/16
-20 1 1
-24 1-1/8
-32 1-3/8

= 55427/ 2o il 5 L) Relll\ggble Pernn:las|1ent

-3 21 16 16 23 1 14 21 21 21
-4 24 19 24 30 13
-5 24 22 25 30 14 17 17
-6 33 24 25 33 16 1 24 19
-8 40 24 28 40 17 1 54
-10 32 43 17 19 57
-12 46 35 44 56 19 22 60
-16 40 48 58 75 24 24 71
-20 25 25
-24 29
-32 35

For detailed ordering information, please consult price list or contact Parflex® Division.
Parker Hannifin Corporation | Parflex® Division | Ravenna, Ohio | parker.com/pfd G-43
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Hose Fitting Thread Guide

There are more than one hundred types of threads for fittings. Below are some of the most common thread styles offered by Parflex.

The end code in a fitting part number is located directly after the first digit. ~ ie. 10355-8-8

End Code

=3 ot 03 04 05 28, 67, 69 09 1
. NPTF Pi SAEWIC)  gpp gnoFlare (O RingStyle  SAEInverted  pryane e SAE Flarel I-Lok™

DashSize  pyread size T iroad i plralihiest/REate vead TS Tweedoes - pwwead
2 1/8 - 27 5/16 - 24 5/16 - 24 5/16 - 24 - - 5/16 - 24 -
3 - 3/8-24 3/8-24 3/8-24 3/8-24 - 3/8-24 -
4 1/4 -18 7/16 - 20 7/16 - 20 7/16 - 20 7/16 - 18 - 7/16 - 20 9/16 - 18
5 - 1/2-20 1/2-20 1/2-20 1/2-20 - 1/2-20 -
6 3/8-18 9/16 - 18 5/8-18 9/16 - 18 5/8-18 - 9/16 - 18 11/16 - 16
8 1/2-14 3/4-16 3/4-16 3/4 - 16 3/4-18 - 3/4-16 13/16 - 16
10 - 7/8 - 14 7/8-14 7/8-14 7/8-18 - 7/8 - 14 1-14
12 3/4-14 11/16-12 11/16 - 14 11/16-12 11/16 - 16 - 11/16-12 13/16-12
14 - 13/16-12 - 13/16-12 - - 13/16-12 -
16 1-111/2 15/16 - 12 - 15/16 - 12 - 15/16 - 14 15/16 - 12 17/16-12
20 11/4-111/2 15/8-12 - 15/8-12 - 15/8-14 15/8-12 -
24 11/2-111/2 17/8-12 - 17/8-12 - 17/8-14 17/8-12 -
32 2-111/2 21/2-12 - 21/2-12 - 21/2-12 21/2-12 -

End Code
Meromale . Fomalp . MaleSud - MaleStd  MaieBspp  PYITICl o L Frer el G e
Thread Size  Thread Size Thread Size  Gas Series  Metric Series Series
4 - - - - 1/4" 1/4" - - -
6 M12x1,5 - M12x1,5 - 3/8" 3/8" - M12 x 1 -
8 M14x1,5 M16 x 1,5 M14x1,5 M16 x 1,5 1/2" 1/2" - M14x1,5 -
10 M16 x 1,5 M18x 1,5 M16 x 1,5 M18x 1,5 5/8" - M16 x 1,5 -
12 M18x 1,5 M20 x 1,5 M18x 1,5 M20 x 1,5 3/4" 3/4" - M18x 1,5 -
- - - - - - M20 x 1,5 - M20 x 1,5
14 - M22x 1,5 - M22x 1,5 - - M20 x 1,5 -
15 M22 x 1,5 - M22 x 1,5 - - - M22 x 1,5 -
16 - M24 x 1,5 - M24 x 1,5 1" - M24 x1,5 -
- - - - - - M24 x 1,5 - M24 x 1,5
18 M26 x 1,5 - M26 x 1,5 - - - M27 x 1,5 -
20 - M30 x 2 - M30 x 2 - - M27 x 1,5 -
- - - - - - M30x 1,5 - M30x 1,5
22 M30 x 2 - M30 x 2 - - - M30x 1,5 -
25 - M36 x 2 - M36 x 2 - - M33x 1,5 -
- - - - - - M36 x 1,5 - M36 x 1,5
28 M36 x 2 - M36 x 2 - - - - -
30 - M42 x 2 - M42 x 2 - - M39x1,5 -
33 - - - - - M45 x 1,5 - M45 x 1,5
For detailed ordering information, please consult price list or contact Parflex® Division.
G-44 Parker Hannifin Corporation | Parflex® Division | Ravenna, Ohio | parker.com/pfd
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Media to Fitting & Seal Compatibility

> Hose

Fitting Material Seal Material
Steel 316 SS BUNA-N :::;;T::e Fluorocarbon  Neoprene
Acetylene NR F S S S S F
Air (oil free) @ 190° F S F S S S S S o
Air (oil free) @ 300° F S F S F F S F 5
Air (oil free) @ 400° F S F S NR NR S NR E
Alcohol, Ethyl S NR NR NR S NR S
Animal Qils (Lard Oil) F F F S F S F
Aromatic Fuel - 50% ID ID ID F NR S NR
Aromatic Solvents ID D F F ID S NR
Asphalt NR NR s F NR S g
ASTM 0il #1 S S S S NR S S ; §
ASTM il #2 S S S S NR S %E
ASTM Oil #3 S S S S NR S NR Oéé
ASTM Oil #4 S S S F NR S NR
ATF Qil S S S S NR S F
Automotive Brake Fluid ID ID ID NR S NR F
Benzene NR F NR NR NR S NR
Brine (Sodium Chloride) NR NR S S S =
Butane NR s NR s s g
Carbon Dioxide F S S %
Carbon Monoxide S S F B
Chlorine (Dry) F F NR NR D F F
Compressed Air S F S S S S
Crude 0il NR F F NR S NR
Cutting Oil ID S NR S F
Diesel Fuel S S NR S NR
Ethanol S NR NR NR S NR S =
Ethers S S S NR F F NR =
Freon 11 S ID ID F NR NR E
Freon 12 S S NR F NR S
Freon 22 S NR S NR NR NR
Fuel Oil NR S S S NR S F
Gasoline S F S S NR S NR I
Gas, Liquid Propane (LPG) S S S S NR ) F §§
Gas, Natural F S B S NR S s =l
Helium S S S S S S S %ﬁ)
Hydraulic Oil, Petroleum Base S S S S NR S S HF"G
Hydraulic Qil, Water Base ID S S F NR F
Hydrogen Gas S S S S S S
Jet Fuel S S S S NR S NR
Kerosene S S S S NR ) F
Lubricating Oil SAE 10, 20, 30, 40, 50 S S S S NR S F =
g
=
8
For detailed ordering information, please consult price list or contact Parflex® Division. G
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Media to Fitting & Seal Compatibility (cont.)

Fitting Material Seal Material
Ethylene
Steel 316 SS BUNA-N e Fluorocarbon  Neoprene
Methanol S S S S S NR S
o MIL-F-8192 (JP-9) S S S NR NR S NR
5 MIL-H-5606 s S S S NR S F
=
B MIL-H-6083 S S S S NR S S
MIL-H-7083 S S S S S F F
MIL-H-8446 (MLO-8515) F S S F NR S S
Mil-L-2104 & 2104B S S S S NR S F
MIL-L-7808 NR F S F NR S NR
2 Mineral Oil s S s s NR s F
—
=3 Nitrogen S S S S S S S
=
%5 Petrolatum S S S S NR S F
Qéé Petroleum Oil (<250° F) S S S S NR S F
Propane S S S S NR S F
R134A S S S NR S NR NR
Sea Water F NR S S S S F
Skydrol 500, Type 2 NR S S NR S NR NR
= Skydrol 7000, Type 2 NR S S NR S F NR
g Soap Solutions NR NR S S S S F
% Steam (<400° F) F S S NR S NR NR
S Stoddard Solvent S S NR S F
Transmission Fluid (Type A) S S S NR S F
Trichloroethane ID F S NR NR S NR
Water S F S S S F F
- Table U4 — Fluid Compatibility Chart
g Codes:
i S = Satisfactory
E F = Fair
NR = Not recommended
ID = Insufficient data
5
E o
2@
3
o<T
o5
F
8
=
[&)
2
©
[€5)
)
@)
G For detailed ordering information, please consult price list or contact Parflex® Division.
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Metal Tube & Fitting Material Compatibility

As a general rule, tube and fitting materials should be the

decision on material combination, it should be sufficiently

same. If different materials must be considered, the following tested under appropriate conditions to assure suitability for
chart can be used as a general guide. Since operating condi- the intended application. For additional material combina-
tions differ with applications, this chart should be used only as  tions, contact the Tube Fittings Division.

a guide and not a firm recommendation. Before making a final

Tube
Material

Specification

SAE J524

Construction

Condition

Maximum
Hardness

Tube Material to Fitting & Material Compatibility

Triple-Lok® 37°
Flare (SAE J514)
(SAE J514)
(IS0 8434-1)

7
=
S8

ES

55

Sy

T
iy

»n

Temperature Range (7)
Application

Ferulok® Flareless

Intru-Lok® Flareless

v, EO/E0-2 Flareless

[72]

(7]
=
=

(ASTMAT79) (8) Seamless E[NR|®) |G |[NR|® [NR|E [NR|NR[NR NR
Carbon SAE J525 Welded & Hioh pressure
Fully -65° 10 500°F | hydraulies,ain& | E|NR|(6)| E |NR|®) |NR| E |NR|NR|NR| NR
cgw%?'o (ASTMAT78) (8)|  Drawn Annedled HRB72 | 55e19260°C | some specaly
' Welded & Flash chemics
SAE J356 Controlled G [NR|(®)|NRINR|®) |NR| G [NR[NR|NR NR
ey || MBS R E(nr|©|NR|NR| @ |NR] E|NR|NR|NR| NR
Carbon Controlled . .
Steel Fully HRB 75 -65° to 500°F High pressure
1021 Welded & Annealed -65° 10 260°C hydraulics
SAE J2435 - E[NR|® [ E[NR|® [NR|[E |[NR|NR[NR NR
Cabon | gy gz | Welded & Flash EINR | @ [NR[NR|NR[NR MR NRNR | MR | R
Steel High Controlled " o . (10)
Srength Sub-critically HRB 90 -65° to 500°F High pressure
Low Aloy annealed -55° t0 260°C hydraulics
HSLA) | sag Jo614 nglr(i?/vdn& E[NR|© |NR|NR[NR|NR|NR|NR[NR| NR | R
Alloy Steel -65° to 500°F High pressure E
4130 ASTMA519 Seamless 55° 10 260°C [y (4) NR | NR | NR|[NR[NR[NR|NR|NR|NR| NR NR
Sta7.4 DIN 2391 High pressure
Fully -65° to 500°F hydraulics, air, &
(Cé?rbon Pan? Seamless Annealed HRB 72 55° 10 260°C some spedalty E [NR|INR|[ G [NR|NR|[NR[NR|NR|NR[NR E
eel) (Metric) chemicals
ASTMA213
Stainless |  ASTMA269 Seartless Fuly 425° 10 1200°F | horee © | E|©[®|G]|E|NR|E]E|NR|NR| MR
Stxe«eg?ém ASTM A249 Welded & Annealed i 8)650 | o
media (1)
ASTMAZ69 - ©[E|[®G[O6G]|E]|®G|NR|®]|E|[NR|NR NR
1.4571 _JoEo o High pressure,
1 4541 DIN 17458 Fuly 425° 10 120°F s
) Tab 8 Seamless HRB 90 -255° to 650°C . © | E[NR|®) | G|NR[NR|NR| E [NR| NR E
Stainless Metr Annealed 3 generally corrosive
Steel (Metic) © media (1)
Soft 60 Max. o a Low pressure,
SAE J528 -325° to 400°F ' G
Copper A Seamless Annealed Rockwell P o lowtemp,water, | E [®) | E| G [(©®) | E |NR NR[NR| E E
(ASTM B-75) (8) Termper 0 = 200° to 205°C pr @
Auminum T6 Temper HRB 56 9250 0 400°F ILOWWGTWG“‘OW NR [ NR|NR| G [ NR|NR [NR (E) NR | NR | (6) NR
uminu - - lemp, waler, oll, air
o061 e e 0&T4 HRB 30 200710 206°C &somegpecwa\ty E NR[NR| G | NR|NR|NR E NR|NR| (6 NR
Temper chemicals ) 2 (6)
(Cont.)

Parker Hannifin Corporation | Parflex® Division | Ravenna, Ohio | parker.com/pfd

For detailed ordering information, please consult price list or contact Parflex® Division.
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Metal Tube & Fitting Material Compatibility

(cont.)

Tube Material to Fitting & Material Compatibility

S £ LT 2 f4 g_
-] @ o oS [
(=) (=] < 1
_ 5 5 c a0 g 5 g e 8 & §3
= B B8 S 38 o« = 55 S o e =3
25 8 3 = EcS o S S w 54 Su x q*®
28 g 8 g RE 5 2 i3 e 28 I 28
= 2 5 3 =£ © = S~ ES B s “B‘ =
) o 8 T 7] - £ E m©
£
= S
S SS B S SS B SS
B,M
_A00° o Sour gas, marine
Monel 400 |  ASTM-B165 Seartless A F“”V‘ ; HRB 70 ;‘gg t“’ fggg aencemica | NR | (6) | NR[NR| @) [NR| E [NR| @) | E|NR| R
nneale - 0 processing media
Flexiole & -60° 10 200°F Lripirzs Gla|a G,
Nylon Extruded Semi-Rigid 50° 10 95°C chce(;r;\tcrg:spg;erss NR | NR | NR [ NR [ NR | NR [ NR olele E e
Instrument -80° to 150°F Instrumentation G|G|G G(2),
Polyethylene | ASTM D-1248 Extruded Grads 60° 10 65°C v NR | NR | NR | NR [ NRNR IR o) | o) || E )
Instrument &
0° to 140°F General purpose
PVC Extruded Lag(r)argteory S A0 aboratoy e | NP | NR | NR [ NR [ NR | NR [ NR[NRNR[NR | G | MR
PTFE Biuded 65°10400°F | (IR | e e e [ v e e [ R | 6] 6 6 | 6 | 8@
& Sintered B5°10205°C | e e, food 21| 9
Table U7 — Tube and Fitting Material Compatibility
Ratings Key: Fittings Materials Code:

NR = Not Recommended

S = Steel

F = Fair SS = Stainless Steel
G = Good B = Brass

E = Excellent M = Monel

Notes:

1. For highly corrosive media or service environment, contact the Tube Fittings Division.
2. Requires different assembly procedure. Contact the Tube Fittings Division.

3. Low temperature limit for stainless steel Ferulok® fittings is -20°F (-30°C).

4. For brazing only. Grade 4130 not recommended with Parflange process.

5. For use with Parflange process only. Not recommended with brazing.

G-48

6. Use depends on specific application. Contact the Tube Fittings Division.
7. Applies to tube material.
8. Comparable specifications to SAE.
9. With metric version of tubing.
10. Not tested with Parflange. Contact the Tube Fittings Division.

For detailed ordering information, please consult price list or contact Parflex® Division.

Parker Hannifin Corporation | Parflex® Division | Ravenna, Ohio | parker.com/pfd
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O0-Ring Material Selection

Standard O-rings supplied with Parker tube fittings and adapt-
ers are 90 durometer hard nitrile (Buna-N) Parker compound
#N0552. These O-rings are well suited for most industrial
hydraulic and pneumatic systems. They have high extrusion
resistance making them suitable for very high pressure static
applications. Optional high temperature fluorocarbon, Parker
compound #V0894, is also available for higher temperature
specifications.

environmental conditions.

O-rings for other than normal hydraulic media or higher
temperature applications can be selected from the following
chart. The chart should be used only as a general guide.
Before making final selection for a given application, it is rec-
ommended that appropriate tests be conducted to assure
compatibility with the fluid, temperature, pressure and other

For fluids not shown in the chart, please contact the Tube

Fittings Division.

Parker
Compound
No.

Abbreviated

Temperature

Range Recommended For

Polymer Color

Name

Not Recommended For

N0552 CH? 90° -30° to 250°F | Petroleum base oils and Phosphate ester base
Nitrile-Butadiene N0674 B 70 -30° to 250°F |fluids, mineral oils, ethylene hydraulic fluids, auto-
NO103 N 70 65° t0 225°F glycol_ base fluids, siliqone motive br;ake fluids,
Nitrile-Butadiene a_nd dl-tester(ti)as4135ll(1)blr:|can(tjs, fstrong Tf'fs‘ ozorr:el,
; ’ o o |air, water under 150°F, ani reons, ketones, halo-
(Low con’:ﬁrgssg;on set - NBR N1059 ; CH 0 -30°to 275°F natural gas. Hydrogen fuel genated hydrocarbons,
S —— cells. Meets FDA requirements | and methanol.
mgggz - 32 g: :0 1222 :i for food products.
G - -65° t0 225°F | CNG Applications.
Nitrile-Butadiene N0508 - 75 35°10 250°F
N0756 - 755 -65° to 275°F
Y Phosphate ester base Petroleum base oils
E0540 B CA> | 80 hydraulic fluids, hot water, and di-ester base
steam to 400°F, silicone oils and | lubricants.
Ethylene-Propylene EPDM E0893 ; CA* | 80 | -65°to275°F |greases, dilute acids and alkalis,
ketones, alcohols and automo-
° tive brake fluids. CO, climate
E0962 B - 90 control systems.
) Refrigerants (freons, ammonia), |Phosphate ester fluids and
co873 B . 70 high aniline point petroleum oils, | ketones.
Neoprene CR -45°10 250° F | mild acids and silicate ester
0944 ; - 70 lubricants.
V0747 [} ) 75 Petroleum base oils and fluids, |Ketones, skydrol fluids,
B some phosphate ester base amines (VDMH), anhydrous
PY fluids, silicone and silicate ester | ammonia, low molecular
Fluorocarbon FKM?® or FPM | V0884 BR! - 75 | -15°10400°F |base lubricants, di-ester base | weight esters and ethers,
lubricants, acids and haloge- and hot hydrofluoric or
V0894 B.R‘ HK* 908 nated hydrocarbons. chlorosulfonic acids.
. . [ o - | Dry heat (air to 400°F) and high | Most petroleum fluids,
Silicone Si 50604 RU ) 70 | 65710 450°F aniline point oils. ketones, water and steam.

Table U-6 — 0-Ring Selection
*Color Code: B — Black, P — Purple, R — Red, BR — Brown, RU — Rust

Notes:
1. These Parker “Chromassure” color assurance 0-rings are available from the Parker Hannifin 0-Ring Division.
They help eliminate assembly errors, reduce warranty costs and liability risks, and assure safety in aftermarket business.
2. Formerly SAE Type I.
3. Formerly SAE Type Il.
4. Formerly SAE Type III.
5. “FKM"” is the ASTM designation for fluorocarbon. Its ISO designation is “FPM”.
6. Standard compounds available from stock.
7. Use 90 durometer hard 0-rings for applications with 1500 psi or higher pressures.

For detailed ordering information, please consult price list or contact Parflex® Division.

Parker Hannifin Corporation | Parflex® Division | Ravenna, Ohio | parker.com/pfd
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Metals Corrosion Scale
Corrosion of Base Metals in Contact

The susceptibility of different base metals to corrosion while in
contact depends upon the difference between the contact
potentials or the electromotive voltages of the metals involved.
The greater the potential difference is, the greater is the tenden-
cy for corrosion. The metal with the higher potential forms the
anode and is corroded. The larger the separation distance in the
electromotive chart between the two metals in contact, the
higher the contact potential and chances for corrosion. For
example, zinc and aluminum are very short distance apart in
the chart; therefore potential for corrosion when these two met-
als are in contact is very low. On the other hand, aluminum and
passivated 316 stainless steel are far apart; hence, when in con-
tact, the potential for corrosion is very high. Aluminum, being
more anodic metal, will corrode in this combination.

As a general guideline, if the metals are half the length of the
chart or more apart, the combination should be avoided. Also,
itis not a good idea to combine an anodic metal part with thin
cross section, such as thin wall tubing, with a cathodic or less
anodic metal part of a heavy cross section, such as a fitting.

Example: A thin wall brass tube with steel fitting is a better,
although not ideal, combination than a thin wall steel tube
with brass fitting.

Electromotive or Galvanic Series for Metals

Magnesium
+ Anodic Magnesium alloys
(least noble) C (
corroded Berillium
r N Cadmium

Chrome iron (active)
430 Stainless (active)

Ni-resist

Lead/Tin solder
Lead

Tin

Inconel 600 (active)
Nickel (active)

60 Ni-15 Cr (active)
80 Ni-20 Cr (active)
Hastelloy B (active)

Copper (CA 102)

Direction of attack

Cupro Ni 90-10
Cupro Ni 80-20

Electric current flows from plus to minus

Cupro Ni 70-30

Monel 400, K500
Silver solder

Nickel (passive)

60 Ni 15 Cr (passive)
Inconel 600 (passive)
80 Ni 20 Cr (passive)

NN\ C

Silver

- Cathodic

(most noble)
protected

Graphic
Zirconium
Gold
Platinum

Zinc (Parker steel fittings are zinc plated)
Aluminum 5052, 3004, 3003, 1100, 6053

Aluminum 2117, 2017, 2024
Mild steel (1018), wrought iron, free machining steel (12L14)
Low alloy high strength steel, cast iron

302, 303, 321, 347, 410, 416, stainless steel (active)

316, 317 stainless steel (active)

Carpenter 20Cb-3 stainless (active)

Aluminum bronze (CA 687)

Hastelloy C (active) Inconel 625 (active) Titanium (active)

Naval brass (CA 464), Yellow brass (CA 268), Brass (CA360)
Red brass (CA 230), Admiralty brass (CA 443)

Maganese bronze (CA 675), Tin bronze (CA 903, 905)

410, 416 Stainless (passive) Phosphor bronze (CA 521, 524)
Silicon bronze (CA 651, 655)

Nickel silver (CA 732, 735, 745, 752, 754, 757, 764, 770, 794)

430 Stainless steel (passive)

Nickel aluminum bronze (CA 630, 632)

Chrome iron (passive)

302, 303, 304, 321, 347 stainless steel (passive)

316, 317 stainless steel (passive) (Parker stainless steel fittings are passivated)
N Carpenter 20 Cb-3 stainless (passive), Incoloy 825

Titanium (passive), Hastelloy C & G276 (passive), Inconel 625 (passive)

Table U5 — Electromotive or Galvanic Series for Metals

G-50

For detailed ordering information, please consult price list or contact Parflex® Division.

Parker Hannifin Corporation | Parflex® Division | Ravenna, Ohio | parker.com/pfd


http://parker.com/pfd

Materials to Parflex Part Number Guide

Ratings Code:
G
L
potential for crazing should be evaluated.
P
— — Indicates that this was not tested.
#

—  Good to excellent. Little or no swelling, tensile or surface changes. Preferred choice.

—  Marginal or conditional. Noticeable effects but not necessarily indicating lack of
serviceability. Further testing suggested for specific application. Very long-term effects such as stiffening or

—  Poor or unsatisfactory. Not recommended without extensive and realistic testing.

—  For fluoropolymer. Indicates good chemical resistance but potential for excessive

permeation.

MATERIAL CODE FOR HOSE CORE TUBES

PARKER PRODUCT
D6, D6R, H6, R6, HFS, HFS2, HFSR, M8, HTB, HJK, 560, 563, 590, 593, 510C,

H Copalyester 518C, 515H, 53DM/538DM, 55LT, HLB, SN, S6, 9, SLH

e R T
NC Nylon Copolymer 510, 510A

0 Copolymer 540P
PFX Proprietary Elastomer 1035A

TFE/PFA Fluoropolymer PTFE/PFA

919/919B, 919J, 919U, 929/929B, 929BJ, 939/939B, 943B, 944B, 9508,
955B, S30/S30B, S40/540B, STW/STWB, SCW/SCB, PCW/PCB, SBFB/SBFW,
SCWV/SCBV, PCWV/PCBV, SCWV-FS/SCBV-FS, PCWV-FS/PCBV-FS

U Polyurethane
ATERIAL CODE FOR HOSE COVERS

83FR, B9
PARKER PRODUCT

EPDM Rubber RCTW/RCTB (Contact Engineering for chemical resistance questions)
HF Low Temperature Copolyester 55LT, 53DM/538DM
PFX Proprietary Elastomer 510C, 518C
M Silicone SWPV, 919J, 929BJ
U Polyurethane All except 55LT, 53DM/538DM, 518C, 1035HT and PTFE hoses

MATERIAL CODE FOR THERMOPASTIC TUBING

PARKER PRODUCT

HDPE High Density Polyethylene HDPE
N Flexible Nylon N
NR Unplasticized Nylon (semi-rigid) NR
PE Linear Low Density Polyethylene E
PEFR Flame Resistant Polyethylene PEFR
PP Polypropylene PP
PV Flexible Polyvinyl Chloride (PVC) PV
U Polyurethane U, HU
FEP Fluorinated Ethylene Propylene 103, 203, HS1.3FEP, HS1.6FEP,
PFA Perfluoroalkoxy 104, 204
TFE Polytetrafluoroethylene TFL, TFS, TFT, TFH, 101, 201, TFB, HS2TFS, HS2TFT, HS2TFL, HS2TFI, HS4TFI
PVDF Polyvinylidene Fluoride 110,111

For detailed ordering information, please consult price list or contact Parflex® Division.
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Media to Hose Material Compatibility Guide

Acetaldehyde

=

L

G

Acetic Acid Glacial

Acetone

Acetylene

Air (4)

Ammonium Chloride

TN DO

Ammonium Hydroxide

Anhydrous Ammonia

Aniline

Do |IroldMa|r| o

Animal Qils (6)

Aromatic Hydrocarbons

Asphalt

DU O|TD|OD|Iroo|MvV|TOT|SO|TO

D|ID|(®| 0| O

r|lo|O|lr|voo|o|(Nv|To|r =)

—

Baygon (Insecticide)

Beer

Benzene

rolriolr|o|lv|lv(riolo|Nd|(r|ir|o

rolrio|lr|o|lv|v(roloNd|(r|iro

DD

Brake Fluid (DOT #3)

Butane (2) (4)

Butter (6)

Calcium Chloride

Carbon Dioxide (4)

Carbon Monoxide (4)

Carbon Tetrachloride

Castor Oil

ro|lw| o|w

V|O|rooOI®(r({U|U| oD

Chlorinated Hydrocarbon Base Fluids

v |Irfo|o|r|o|r|ov|loUo

DD D |HF|HFOD|D|HF(OD|D|D(DHD|DHD|OD (DD H|D[(D(N|D[D

Chlorinated Petroleum Qil

Chlorinated Solvents

Chlorine, Gaseous, Dry

[<p 2 M

O |w |

|

H* | D

Chlordane (Insecticide)

Chloroform

Chromic Acid

Citric Acid Solutions

Crude Petroleum Qil

D|ID|(D| O

D|ID|TO| T

Cyclohexane (2)

V| UOU| SO |w| T

DID[(DO|D| D

Cygon (Insecticide)

Ol |o|lw|vlo|Tv|lw|o|oro|lwo|lwlo|o RO D|D|TV|[T|D[T|D|N|D| |

|| |(r|O|O|O0|O|O|(r(r|r|v9|oO|oOD(r|O|ro|vor@U|U|T|OID (N[O |r

FrOOD|0V|V|r|T|TVD(IFD|rFr|DOD|D|D|D|D

Diazion (Insecticide)

Diesel Fuel (2)

Diester Qils

Enamels

Ethanol (6)

Ethers

Ethylene Glycol

DD

Ethylene Oxide

Fatty Acids

Formaldehyde

Formic Acid

v|Iro|o|Ir|irfoloro|ririolo@|U|oO|r|v|vlaolroroo o o(e

V| O|w|r|r|v(rfro|v9 o |v|v o r|v|oO|O|O|O(r(rr|ovoOoOoO@(r|O|roOvUOIroQ|oU|U|OIO®(N|TO|r

v|Irfoo|olaoao|o(o| s

OIrfo|lvlo|lr|(r|r|O(r|(r

el i il N <p]

oOlolr|irfo|lr{o|lr|o|©

V| O|w|r|r|o(rfo|lv|lo

v|Irooo|riolo|r|o

DO |O|HE| DD

DD D | HF|ID|(OD|DH|D[(D|D

(Cont.)
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For detailed ordering information, please consult price list or contact Parflex® Division.
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Media to Hose Material Compatibility Guide

(cont.)

Freon 12 (5)

=

L

U/HF
Media UFR PV NC PFX HFR FEP TFE
#

Freon 22 (5)

@D | D

Fruit Juices

Fuel Oil (2)

Gas (0il) (2)

Gas (Natural) (4)

Gasoline (2)

Glue

Glycerin

[ RN HEa NN CHE-Eia-AEcRE il O

Glycols (to 135°F)

Grease (Petroleum base)

DD D | WD DH|D

Heptachlor (Insecticide)

Hexane (2)

Houghto Safe-600 Series (Hydraulic fluid)

Houghto Safe-1000 Series (Phosphate esters)

Hydraulic Fluid (Petroleum base)

Hydraulic Fluid (Phosphate ester base)

O|r({v|oS|TOW|O|—

Hydraulic Fluid (Water glycol base)

Hydraulic Qil (Petroleum base)

Hydrochloric Acid

Hydrofluoric Acid

DD D DD DD |D|D DD WDV D[D|D|

Hydrogen, Gaseous (2) (4) (5)

Hydrolube (Hydraulic fluid/water glycol base)

IRUS 902 (Hydraulic fluid/water-oil emulsion)

(PR E<PH <N EuvEEn-BNpN NN Npl Nepl Nepl Nepll Nep]

Isocyanates (2)

IsoOctane (2)

Isopropyl Alcohol

Kerosene (2)

Ketones

Lacquer Solvents

Lactic Acid

Dl wOH|IDH|ID|D

Lime (Calcium oxide)

O|o|O|O|Ir|rfrfloo|o|o|lr|irfojrjiro|lo|lolrirfo|o|o|lw|vIdMO|IroOo|o|D

ololriolriolr|irfirfolo|lr|(r |

[cpH K <p N N oull Hep B N <pl N <p} [ ep]

Lindol (Hydraulic fluid/phosphate esters)

Linseed Oil

LP - Gas

N

N[

N | D

Lubricating Qils (Diester base)

Lubricating Qils (Petroleum base)

@D

—

Malathion (Insecticide)

Magnesium Hydroxide

—rlriolriNvo|lro|lgvglririo|o|o|lro|lol@o|v9|v9o|o|lrfojro|o|r|o|lrfolwfo/dM|o|o|®| oo

—rlrfiojlriNo|lro|glririoa|o|o|ro|@o(#x|v|v9o|o|raoro|o|ro|lood(lwodM|o|o || oo

Magnesium Salts

Mercury

DO |Ir|lv|o|99(v| 9|0 |O|O|(Irro|ro|ro|9l9o|o|r|o|vU(ro|Uvo|r|iriwlwldMo|r|o|r

D|ID(D

D|ID(D

ololrfvlo|lvlv|o|lvlo|O|O|O|O|(r|(r|irfolrfo|v|lvlolo|v|lo|v(ro|lvlolr|irfwlwoldMiolr|o|(r |

@D
@D

Meropa Oil (Sulphur base)

Methane

Methanol

o N

— N

Methoxychlor (Insecticide)

oINS D

ooVl ||V oo rooo|T|rooolo|olod oo olw oMo DD

oo~

oo~
— DN
'

[AEPENSENPREPREPR N PR PN EPNEPRE CRNRN RN PR E PN NN NN NN NN NN EpN EpN Kep)

(Cont.)

For detailed ordering information, please consult price list or contact Parflex® Division.

Parker Hannifin Corporation | Parflex® Division | Ravenna, Ohio | parker.com/pfd
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Media to Hose Material Compatibility Guide

(cont.)

U/HF
Media UFR PV NC PFX HFR FEP TFE

Methyl Alcohol (6)

=

P

Methylene Chloride

Methyl Ethyl Ketone (MEK)

rlolo

p
L
P

D | (D

[l ©

oo

DD D

Methyl Ethyl Ketone Peroxide (MEKP)

Methyl Isobutyl Ketone (MIBK)

Milk (6)

Mineral Qil

OO |r|o|r| o

r|lo|r

DD D

Mineral Spirits

Motor Qils

Naphtha

Natural Gas (4)

Nitric Acid

Nitrobenzene

Nitrogen, Gaseous (4) (5)

@D O|O|INV|IrF| DT O |D| T

'
@D O|O|IMV|TD|D|IrFOH|®®|TOW|TOW|T|T

DD |OD|IND|D|D

@D O|O|INN|IrF| DT |D|

Nitrous Oxide

B <Pl <P Nl pulll I \C N <P i ep]

0il (SAE)

0il of Turpentine

Oleic Acid

DD D

[N PENNIE- SN NNPN NN NN NN NN NN NN NpN Npl Npl N<pl Nep]

0S 45 Type 3 Hydraulic Fluid (Silicate esters)

Oxygen, Gaseous (4) (5) (6)

Ozone

o | D

Paint Solvents (il base)

Paint (Oil Base) (7)

Pentane (2)

Perchloric Acid

Perchloroethylene

V|| O |oO|Irirfojlro|o|o

V|| O |oO|Ir|irfojlro|o| o

Petroleum Ether

Petroleum OQils

Phenols

v | ®»|N|T|TO

Phosphate Esters (above 135°F)

Phosphate Esters (to 135°F)

v|wO|wO|r|v9|9|O|(O|r|O9O|roQ|9(r|({O9|r|r|o|owW|OW|(N|T

Polyol Esters

Potassium Hydroxide, 50%

Propane (4) (5)

N|O|r|o|T|T|®D

O vl <pl N<pl <pH u vl l<p I \CH ln ol Ba vl N<pli N<pl <Pl Bnvi epll Nepll N<pl <Pl <P I N il (<P <P i Bin v il I \CJ W <P} W «P]

N (OO |O|O|Tv[o(MV|[O|(O|(Iro|(r|9v9(oro|lvloloo|w|O (VIO IrfoO|w|OW|(TO|TO|TO

N|(O(ro|(r|o|lo

Propylene Glycol

Pydraul F-9, 150, 160 (to 135°F)

Pydraul 312C, 625 (to 135°F)

U | D

vl 9o r|O|O|O|Iro|O|(r|(r(fr{O(9oO|Tv(Irolololo|T(r (MO |(T(H|(SDH|TO

V| O | S ||

o | T©

@D | D

Quintolubric 822 Fluid

Salt Water

w

w

Sevin (Insecticides in water)

Silicone Greases

Silicone Qils

Skydrol 500 & 7000

Soap Solutions

DIrfo|o|D|w

D VO |O|ID|WD|(V || H|NN|TD|O|OD|(O|I|DH|N|TD|D|Ir(H[(rF|rO|r|oO|O0(D

OHDOH|OH|OH|D|IwWwH DD

D| V(D |D

DID[(D|D

DU OH|DH|D| W

DIro|oO|D|w

DO || (OD || DDV OO DHD DDV H[DHD[DHD|D|D|D|D

(Cont.)
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For detailed ordering information, please consult price list or contact Parflex® Division.
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Media to Hose Material Compatibility Guide

(cont.)

U/HF
Media UFR PV NC PFX HFR FEP TFE

=

Soda Water

G

Sodium Borate

Sodium Carbonate

Sodium Chloride Solutions

Sodium Hydroxide, 50%

V| wlw| DD

Sodium Hypochlorite

Steam

Stoddard Solvent

U|O|w | r|o|lw|o|w =]
olo|lo|lo|eo|w|o

Straight Synthetic Oils (Phosphate esters)

DD

Sulfur

Sulfur Dioxide

@D | D

Sulfur Hexafluoride Gas (4) (5)

Sulphuric Acid

Toluene

Toloul

'
O |O|(O|(®|O|

Transmission Fluid

Trichloroethylene

Trisodium Phosphate Solutions

Turpentine

Ucon (Hydraulic fluid-water glycol base)

Varnish

Vinegar (6)

Water (to 135°F) (6)

DO DD |H|ID[(DH|D>| O
O ®»| O

Water (above 135°F) (6)

Water Glycols (to 135°F)

Water Glycols (above 135°F)

V(r|T|oO|D D

Water in oil Emulsions (to 135°F)

Water in oil Emulsions (above 135°F)

Whiskey, Wines (6)

Wood Oils

Xylene

DIrfo|lo|v9o|(9(r|v9 o|roloor|vo|r|r|vlo|Uuo|r|v|oO(Irirolw| oo

Zinc Chloride

Dol oo D|Iro|O ||V (MO |D|(DH|T|OV|T|D|w| DD S

o|oO(r|r|O|rr|O|r|9v|o|ro|lr|rfv|lv|lo(r(r|vloro|w|O|OW|O|UT|IOH|wWw|D

'

@|lv|lo|e|O|(r|O|r|O|r|ro|r|9 U099V |V|TVD|rDO|(V|V|[TV|TD|TV[D|wWw|D[D
'

DO ||| (DD (DD DO (DD DD (D |W|D[D

DIro|o|lvo(veo|v|o|Iroloeor|vo|r|r|lv oo |r|v|oO(rirolw| oo

Do rolrfo|ro|o|vloro|r|v|v|v|lworo|O|Ir|vrirolw| oo

acB NPl <pl Nep]
'

Notes:

1. The Fluid Compatibility Guides are simplified rating tabulations based

on immersion tests at 75°F. Higher temperatures tend to reduce ratings.
Since final selection depends on pressure, fluid and ambient temperature
and other factors not known to Parker Hannifin Co., no performance
guarantee is expressed or implied. Ratings do not imply compliance with
specialized codes such as FDA, NSF, AGA or UL and do not cover possible
fluid discoloration, taste or odor effects. For conveying foodstuffs, use FDA
sanctioned materials and for potable water, use NSF listed materials. For
chemicals not listed, or for advice on particular applications, please consult
Product Engineering, Parflex Div., Ravenna, Ohio.

2. Hose applications for these fluids must take into account legal and
insurance regulations. This does not imply AGA or UL compliance.

3. Satisfactory at some concentrations and temperatures, unsatisfactory in
others.

For detailed ordering information, please consult price list or contact Parflex® Division.

Parker Hannifin Corporation | Parflex® Division | Ravenna, Ohio | parker.com/pfd

4. For high pressure gases, the cover should be pinpricked and the pressure
must not be released quickly. Chain or restrain the hose to prevent personal
injury in the event of damage or failure.

5. Chemical compatibility does not imply low permeation rates. Consult the
Parker factory for a suggestion for your specific requirement.

6. Does not imply NSF or FDA compliance.

7. Chemical compatibility does not imply acceptability for use in airless paint
spray applications. These applications require a special conductive hose.

8. Fluoropolymers are chemically compatible with Anhydrous Ammonia.
However,extreme caution must be used in dealing with Anhydrous Ammonia
since it can cause severe injuries such as blindness and/or chemical burns.
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Media PE HDPE PP N NR PV U PEFR FEP PFA TFE
Acetone P L G G G P P L G G G
Acetyl Bromide L L L P P P - - - - -
Acetyl Chloride L L L P P P = = G G G
Air G G G G G G G G G G G
Alcohols G G G G G L L G G G G
Aluminum Salts G G G G G G G G - - -
Ammonia G G G G G G G L = = =
Amyl Acetate G G G G G P L - G G G
Aniline L G L P P P P = G G G
Animal Qils (6) P L L G G G G - - - G
Arsenic Salts G G G G G G G G = = =
Aromatic Hydrocarbons P L L G G P L P - - G
Barium Salts G G G G G G G G = = =
Benzaldehyde P L L L L P L P G G G
Benzene P L L G G P L P G G G
Benzyl Alcohol P G L L L G L P G G G
Bleaching Liquors G L G L L L L = = = =
Boric Acid Solutions G G G G G G G G G G G
Bromine L L P P P P P = G L G
Butane (2) L G G G G L P - # # #
Butanol G G G G G G G G = = =
Butyl Acetate G G L G G P L G G G G
Calcium Hypochlorite L L P P L L P L G G G
Calcium Salts G G G G G G G G - - -
Carbon Dioxide G G G G G G G G # # #
Carbon Disulfide L L L L L P L - # # #
Carbon Tetrachloride P P L L L L P P G G G
Caustic Potash G G G G G L G - G G G
Caustic Soda G G G G G L G = G L G
Chloracetic Acid L G L L L P P - G L G
Chlorine (Dry) L L L P P G P = # # #
Chlorine (Wet) L L L P P G L - G G G
Chlorobenzene P L L L L P L P G G G
Chloroform P L P P P P P P G G G
Chromic Acid L L L P P G P - L G G
Copper Salts G G G G G G G G - - -
Cresol P L L P P L P P G G G
Cyclohexanone L L L L L P P - G G G
Ethers L L P G G L P = G G G
Ethyl Acetate G G G G G P L - G G G
Ethyl Alcohol G G G L L L G G - - =
Ethylamine L G L L L P L - - - -
Ethyl Bromide P L L L L P - P - - -

Ethyl Chloride P L P L L P - P
Fatty Acids L L L G G L L P
(Cont.)
m For detailed ordering information, please consult price list or contact Parflex® Division.
G-56 Parker Hannifin Corporation | Parflex® Division | Ravenna, Ohio | parker.com/pfd
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Media to Plastic Tubing Material Compatibility
Guide (cont.)

Media PE HDPE PP

=
—
=
-
<

PEFR FEP PFA  TFE

> Hose

Ferric Salts

Formaldehyde

Formic Acid

Freon

Gasoline (2)

Glucose

Glycerin

DD |HE| DD

DID|D|HE| DD

DID|(D|HE| DD

Hydriodic Acid

Hydrochloric Acid. (Conc.)

Hydrochloric Acid. (Med. Conc.)

Lo I

Hydrofluoric Acid

'
D|ID|D

D|ID(D

Hydrogen Peroxide (Conc.)

Hydrogen Peroxide (Dil.)

Hydrogen Sulfide

lodine

Kerosene (2)

Ketones

o|(r|(r|U|o|o| 0|00
'
'

Lacquer Solvents

Lactic Acid

Lead Acetate

Linseed Oil

'
(<R RPN NN N il K<p N N<p N Nepl N p}

DD IO |DHD|D|D|DH|D

Magnesium Salts

Naphtha

Natural Gas

N D

NO|IODo|md|Do|DD|(DH|D

Nickel Salts

Nitric Acid (Conc.)

Nitric Acid (Dil.)

Nitrobenzene

V| OD|O|( O |ro|o|D(D
@D
N | D

|| D
[<p I I il N

(<P I I il N

DD D

Nitrogen Oxides

Nitrous Acid

Oils (Animal and Mineral)

Qils (Vegetable)

Oxygen (5) (6)

Perchloric Acid

'
OO |D

[cpl NPl NN Hepl Nep]

Phenols

DD IO |DH|D|D

Potassium Salts

D|OW|TOT| D

Pyridine

Silver Nitrate

Soap Solutions

D|ID(D

D|ID|D

D|ID(D

Sodium Salts

D D|D

Stearic Acid

FroOOD|TV| D | V| VDD |(D|

Sulfur Chloride

@D | D

@D | D

@D | D

Sulfuris Acid (Conc.)

Sulfuris Acid (Dil.)

Sulfurous Acid

V| O || r|rMo|oQ|reo|vU|v|Io|r|r|lr|r|v|v|v|Io|rro|ro|o|r|o|r|lro|r|r|r|r|rroIo|muU|IroN o o

Oo|o|Ir|Iroooro|ooeolrjirir|jiriro|lrfolrjirio|o|oorfojro|ooaoraoaoaoo|o|ao|lr(oo|o

ro|o|lv|ro|loo|ro|o|ro|r|rio|o|or|v9Iojr|rolo|oojr|olrfo|olrro|loao|9oe|rro| oo

-l irfooooO|Irfo(U|uoo|eo|r|irfirjirlovoooooo|o|ooololoo|r|v|Ir|irfvlooo| o o|r|(s

—rlrloiroaooo|r@(vvoo|lo|lr|irjfrjir|logolololoaoao|o|o|o|lo|o|o|o|r|T|Ir|rfvoo|o|o|o|r |9

ODID|r|r|vIoOoU|O|Irrorfiro|o|lv|Iolrfiolo|lvo|rioo|uU(ujir|iroo|rjirfirirooO|@|v|(luvloir|o

—|—|T©
©w|TO|T©
'

(Cont.)

For detailed ordering information, please consult price list or contact Parflex® Division.

Parker Hannifin Corporation | Parflex® Division | Ravenna, Ohio | parker.com/pfd
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Media to Plastic Tubing Material Compatibility
Guide (cont.)

Media PE HDPE PP ] NR PV U PEFR FEP PFA TFE
Tannic Acid G G G G G G P - G G G
Tanning Extracts G G G G G G P - - - -
Titanium Salts G G G G G G G G - - -
Toluene P L P G G P L P G G G
Trichloroacetic Acid L L L P P P P - - - -
Trichloroethylene P L P L L P P P G G G
Turpentine P P L G G L L - G G G
Urea G G G G G G G - G L G
Uric Acid G G G G G G G - G G G
Water (6) G G G G G G G G G G G
Xylene P L P G G P P P G G G
Zinc Chloride G G G G G G G - G L G
Notes:
1. The Fluid Compatibility Guides are simplified rating tabulations based 4. For high pressure gases, the cover should be pinpricked and the
on immersion tests at 75°F. Higher temperatures tend to reduce pressure must not be released quickly. Chain or restrain the hose to
ratings. Since final selection depends on pressure, fluid and ambient prevent personal injury in the event of damage or failure.

temperature and other factors not known to Parker Hannifin Co., no
performance guarantee is expressed or implied. Ratings do not imply 5. Chemical compatibility does not imply low permeation rates. Consult

compliance with specialized codes such as FDA, NSF, AGA or UL and the Parker factory for a suggestion for your specific requirement.
do not cover possible fluid discoloration, taste or odor effects. For
conveying foodstuffs use FDA sanctioned materials, and for potable 6.  Does not imply NSF or FDA compliance.

water use NSF listed materials. For chemicals not listed, or for advice
on particular applications, please consult Product Engineering, Parflex 7. Chemical compatibility does not imply acceptability for use in airless

Div., Ravenna, Ohio. paint spray applications. These applications require a special conduc-
tive hose.
2. Hose applications for these fluids must take into account legal and
insurance regulations. This does not imply AGA or UL compliance. 8.  Fluoropolymers are chemically compatible with Anhydrous Ammonia.
However, extreme caution must be used in dealing with Anhydrous
3. Satisfactory at some concentrations and temperatures, unsatisfactory Ammonia since it can cause severe injuries such as blindness and/or
in others. chemical burns.

For detailed ordering information, please consult price list or contact Parflex® Division.

G-58 Parker Hannifin Corporation | Parflex® Division | Ravenna, Ohio | parker.com/pfd
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Metric Conversion Chart

English to Metric Metric to English

> Hose

To Convert From To Multiply By To Convert From To Multiply By
Sq. in. (in?) $g. mm (mm? 645.16
Area Sq. in. (in?) Sg.cm (cm?) 6.4516 $g. mm (mm? Sq. in. (in?) 0.00155
Sq. ft. (/1) Sq. meters (m?) 0.0929
; Pounds/Cubic foot Kilograms/Cubic meter Kilograms/Cubic meter Pounds/Cubic foot
Density (Ib.ft) (kg/m?) 16.02 (kg/m?) (1b/ft) 0.0624
British thermal units (Btu) - .
Energy (1 J=Ws=0.2388 cal) Joules (J) 1055 Joules (J) British Thermal Units (Btu) | 0.000947
Pounds — force (Ibf) }
Force (1N=0.102 kgf) Newtons (N) 4.448 Newtons (N) Pounds - force (Ibf) 0.2248
Inches (in) Milimeters (mm) 25.4 Milimeters (mm) Inches (in) 0.03937
Length Feet (ft) Meters (m) 0.3048 Meters (m) Feet (ft) 3.281
Miles (mi) Kilometers (km) 1.609 Kilometers (km) Miles (mi) 0.621
Ounces (0z.) Grams (g) 28.35 Grams (g) Ounces (0z.) 0.035
(V'\‘,"';i’;ﬁt) Pounds — mass (Ib) Kilograms (kg) 0.4536 Kilograms (kg) Pounds - mass (Ib) 2.205
Short tons (2000 Ib) (tn) Metric tons (100 kg) (t) 0.9072 Metric tons (100 kg) (t) | Short tons (2000 Ib) (tn) 1.102
Horsepower ) ) Horsepower
Power (550 ft Ib/s) (hp) Kilowatts (kW) 0.7457 Kilowatts (kW) (550 ft Ib/s) (hp) 1.341
Kilograms (f)/square cm Kilograms (f)/square cm
(kg(f/cm?) 0.7457 (kg(f/cm?) 14.22
Pressure | Pounds/square inch (psi Pounds/square inch (psi
u unds/square inch (psi) Kilopascals (kPa) 0.0703 Kilopascals (kPa) unds/square inch (psi) 075
Bars (100 kPa) 6.8948 Bars (100 kPa) 14.503
Pounds/square inch (psi) Pounds/square inch (psi)
Stress (IN/mmz=1MPa) megapascals (MPa) 0.006895 megapascals (MPa) (IN/mmz=1MPa) 145.039
Tempera- T /O 5/9 (after sub- /B - 9/5 (then
v Degrees Fahrenheit (°F) Degrees Celsius (°C) tracting 32) Degrees Celsius (°C) Degrees Fahrenheit (°F) add 32)
Torque or | Pounds-force-foot (Ib-ft) 1.3567 Pounds-force-foot (Ib-ft) 0.737
Bending Newtons-meter (Nm) Newtons-meter (Nm)
Moment | Pounds-force-inch (Ib-in) 0.113 Pounds-force-inch (Ib-in) 8.85
Velocity Feet/second (ft/s) Meters/second (m/s) 0.3048 Meters/second (m/s) Feet/second (ft/s) 3.2808
Dynamic (centipoise) Pascal-second (Pas) .001 Pascal-second (Pas) Dynamic (centipoise) 1000
Viscosity P NPT
Denematic - foot*/sec Meter?/sec (mé/s) 0.0929 Meter?/sec (mé/s) Denematic - foot/sec | 44 7643
(ft’/s) (ftZs)
i i 3! i i 3!
Cubic inch (in%) Cubic C(%‘ﬁ:mgﬁfr ) | 16.3871 Cubic "(‘;rr]‘ltl'lmgﬁfr (cm?) Cubic inch (in%) 0.061
Volume Quarts (qt) Liters (1000 cm?) 0.9464 Liters (1000 cm?) Quarts (qt) 1.057
Gallons (gal) Liters 3.7854 Liters Gallons (gal) 0.2642
For detailed ordering information, please consult price list or contact Parflex® Division.
Parker Hannifin Corporation | Parflex® Division | Ravenna, Ohio | parker.com/pfd G-59
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> Hose

Government & Agency Specifications

Agency and Specifications Parflex Products

Flame Resistance:

Aerospace Material Specifications:

Agency and Specifications Parflex Products

83FR, D6, D6R, HFS, HFSR, HFS2, HFS2R, HTB, AMS 3584A HS2TFI
HTBR, M8, 560, 563, 593, 590,(except-3), 510A
MSHA (except -4, -5, -6), 510C (except -4), 515H, 520N, Ghi 158 2]
540N, 56DH-2, 560R, 573X-3, 575X, 580N, HLB, HJK AMS 3586 HS2TFS
o UL94V-2 PEFR, HUFR 101, 201, TFS, TFL, TFH, TFT, HS2TFS ,
£ 33FR AMS 3653E HS2TFT, HS2TFL, HS2TFI, TSWTF, CV (PTFE),
)
= UL94HB NN, NB, NNR, NBR (wall thickness above CVL, CVH, 8191471, 81914/2
B 0.033", contact Parflex for availability) AMS 3654C TFL
VW1, UL-83 All PFA, FEP & PTFE tubing products AMS 36558 T
Food Contact: MIL-DTL-27267C PTFE Conductive Tubing
5,3;6@,4 %RSPTVW%gl;ng,CW %vs1s9(l>lwal2|9)cew39 AMS-DTL-23053/11A CLASS 1 HS1.3FEP
FDA, CFR21 Part 177 PCV\’N—FS’, SCWV—FS, RCTW Al nétural a’nd bIa(,:k AMS-DTL-23053/11A CLASS 2 HS1.6FEP
2 PFA, FEP, PTFE & PVDF tubing products AMS-DTL-23053/12A CLASS 1 HS2TFH
£ NSF Standard 51* E, F64, PP, NTNA, Series Tubing AMS-DTL-23053/12A CLASS 2 HS2TFS
=w
gg Potable Water: AMS-DTL-23053/12A CLASS 3 HS2TFT
%ﬁ NSF Standard 61* E Series Tubing AMS-DTL-23053/12A CLASS 4 HS2TFL
Qéé Natural Gas Service: AMS-DTL-23053/12A CLASS 5 HS2TFI
For Vehicles and Dispensing SAE AS81914/1 819141
?%?;’;"TSNF’SRSS'SAS NGV4.2 - GSA | 5CNG SAE AS81914/2 81914/2
European Safety Standard (TUV) 5CNG-3, 5CNG-8 (Assemblies from Parker SAE AS81914/3 81914/3
Kraftfahrt-Bundesamt ECE R110 Polyflex Europe Only) SAE AS81914/4 81914/4
Hydraulic Service: American Society for Testing and Materials:
5 SAE 100R1 HFS, HFSR, 560, 560R ASTM D1710, TYPE 1, GRADE 1, CLASSB | TFB
§ SAE 100R2 590, 593, HFS2 ASTM D2116-07 103, 203
o
) SAE 100R7 54ETN, 5140cp'| 5482, 514 U%(IBSS-Z), 518C, 518D, ASTM D2902 TYPE 1 HS2TFS, HS2TFT, HS2TFL, HS2TFI, HS2TFH
= 100 EZON 5528;'9;:'0&’ iszN ASTM D2902 TYPE Il HS1.3FEP, HS1.6FEP, HS1.25FEP
D SAE 100R12 V8 : : : ASTM D3222 110,111
SAE 100R14A 919, 919J, 919U, 929, S30, S40 ASTM D3295 TFB, TSWTF
SAE 100R14B 919;3 929,B 929‘BJ SY3(JB ‘S40B ASTM D3295, Class | L
SAE 100R16 HF827 HFSZ,R 590 ) ‘ ASTM D3295, Class 2 T
SAE 100R17 D6 DY6R H6 YRS 563, 943B ASTM D3295, Class 3 TFS
. o . ASTM D3295, Class 4 TFH
SAE 100R18 SRl HS1.3FEP, HS1.6FEP, CV (FEP), 81914/3
" .3FEP, HS1.6FEP, , ,
g WASTEC WRPOS: ASTM D3296-03 81914/4, CR (FEP), 703
- Waste EUpment Technology S5N, $6, 9, SLH ASTM D3307-10 104, 204, 105, 205, CR (PFA), 704, 705
E Transportation Standards: Canadian Standards Association:
SAE J844, FMVSS106 1120, 1120B, BRAKCOIL®, Dollycoil™, CSA 9032-01 300V TFT (awg)
(49CFR571.106) Duo-Coil™, SliderCoil™ CSA 9032-01 600V TFS (awg)
Electrical, Non-Conductivity: Military Standard - US Department of Defense:
SAE J517 518C, 518D, 548N, 528N, 588N, 538DM MIL-I-22129C TFS
A e I A-A-59602 TSWTF
}é s tN(WIk‘ :lpprov.e \'/ |:gs only) Underwriters Laboratories:
F3 & Fixed Offshore Driling Units R UL-224 300V 200°C TFT (awg)
28 American Bureau of Shipping . UL-224 600V 200°C TFS (awg)
gg (ABS)Product Design Assessment: 590 (sizes -4, -6, -8), 593 - —
IS United States Pharmacopoeia:
Breathing Air Applications:
F CGA (Compressed Gas Association) 101, 201, TFS, TFL, TFH, TFT, TFB, HS2TFS,
lation)- HS2TFT, HS2TFL, HS2TFI, HS2TFH, CV, CVL,
; p 526BA, 527BA ) ) , , UV, )
G-7.1 Grade E Breathing Air USP Class VI CVH, 103, 203, HS1.3FEP, HS1.6FEP, CR, 104,
NFPA 1901 526BA, 527BA 204, 105, 205
*Indicates that products shown have been tested and certified by NSF International
_ to the requirements of NSF Standards 51 and 61. NSF does not express or imply
3 an approval on any product.
=
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Parker Safety Guide

For selecting and using Hose, Tubing, Fittings, and Related Accessories

& Parker Safety Guide for Selecting and Using Hose, Tubing, Fittings and Related Accessories
Publication No. 4400-B.1
Revised: November 2007

WARNING: Failure or improper selection or improper use of hose, tubing,
fittings, assemblies or related accessories (“Products”) can cause death,
personal injury and property damage. Possible consequences of failure orim-
proper selection orimproper use of these Products include but are not limited to:

« Fittings thrown off at high speed.

« High velocity fluid discharge.

* Explosion or burning of the conveyed fluid.

« Electrocution from high voltage electric powerlines.

« Contact with suddenly moving or falling objects that are controlled by
the conveyed fluid.

1.0 GENERAL INSTRUCTIONS

1.1 Scope: This safety guide provides instructions for selecting and
using (including assembling, installing, and maintaining) these Products.
For convenience, all rubber and/or thermoplastic products commonly
called “hose” or “tubing” are called “Hose” in this safety guide. All as-
semblies made with Hose are called “Hose Assemblies”. All products
commonly called “fittings”, “couplings” or “adapters” are called “Fittings”.
All related accessories (including crimping and swaging machines and
tooling) are called “Related Accessories”. This safety guide is a supple-
ment to and is to be used with the specific Parker publications for the
specific Hose, Fittings and Related Accessories that are being considered
for use. Parker publications are available at www.parker.com. SAE J1273
(www.sae.org) and ISO 17165 2 (www.ansi.org) also pro-
vide recommended practices for hydraulic Hose Assemblies.

1.2 Fail-Safe: Hose, Hose Assemblies and Fittings can and do
fail without warning for many reasons. Design all systems and
equipment in a fail safe mode, so that failure of the Hose, Hose
Assembly or Fitting will not endanger persons or property.

1.3 Distribution: Provide a copy of this safety guide to each person re-
sponsible for selecting or using Hose and Fitting products. Do not select or
use Parker Hose or Fittings without thoroughly reading and understanding
this safety guide as well as the specific Parker publications for the Products.

1.4 User Responsibility: Due to the wide variety of operating conditions
and applications for Hose and Fittings, Parker does not represent or warrant
that any particular Hose or Fitting is suitable for any specific end use system.
This safety guide does not analyze all technical parameters that must be
considered in selecting a product. The user, through its own analysis and
testing, is solely responsible for:
» Making the final selection of the Products.
« Assuring that the user’s requirements are met and that the application
presents no health or safety hazards.
« Providing all appropriate health and safety warnings on the equipment
on which the Products are used.
« Assuring compliance with all applicable government and industry standards.

1.5 Additional Questions: Call the appropriate Parker technical service
department if you have any questions or require any additional information.
See the Parker publication for the Products being considered or used, or
call 1 800 CPARKER, or go to www.parker.com, for telephone numbers of
the appropriate technical service department.

2.0 HOSE AND FITTING SELECTION INSTRUCTIONS

2.1 Electrical Conductivity: Certain applications require that the Hose be
nonconductive to prevent electrical current flow. Other applications require
the Hose and the Fittings and the Hose/Fitting interface to be sufficiently
conductive to drain off static electricity. Extreme care must be exercised

For detailed ordering information, please consult price list or contact Parflex® Division.
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* Injections by high-pressure fluid discharge.

» Dangerously whipping Hose.

« Contact with conveyed fluids that may be hot, cold, toxic or otherwise
injurious.

« Sparking or explosion caused by static electricity buildup or other
sources of electricity.

« Sparking or explosion while spraying paint or flammable liquids.

« Injuries resulting from inhalation, ingestion or exposure to fluids.

Before selecting or using any of these Products, it is important that you
read and follow the instructions below. Only Hose from Parker’s Stratoflex
Products Division is approved for in flight aerospace applications.

when selecting Hose and Fittings for these or any other applications in which
electrical conductivity or nonconductivity is a factor.

The electrical conductivity or nonconductivity of Hose and Fittings is depen-
dent 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, Fitting finish (some Fitting finishes are electrically conductive
while others are nonconductive), manufacturing methods (including moisture
control), how the Fittings contact the Hose, age and amount of deterioration
or damage or other changes, moisture content of the Hose at any particular
time, and other factors.

The following are considerations for electrically nonconductive and conductive
Hose. For other applications consult the individual catalog pages and the
appropriate industry or regulatory standards for proper selection.

2.1.1  Electrically Nonconductive Hose: Certain applications require that
the Hose be nonconductive to prevent electrical current flow or to maintain
electrical isolation. For applications that require Hose to be electrically
nonconductive, including but not limited to applications near high voltage
electric lines, only special nonconductive Hose can be used. The manufac-
turer of the equipment in which the nonconductive 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 Parker Hose or Fittings for any
such application requiring nonconductive Hose, including but not limited
to applications near high voltage electric lines, unless (i) the application is
expressly approved in the Parker technical publication for the product, (ii) the
Hose is marked “nonconductive”, and (iii) the manufacturer of the equipment
on which the Hose is to be used specifically approves the particular Parker
Hose and Fittings for such use.

2.1.2 Electrically Conductive Hose: Parker manufactures special Hose for
certain applications that require electrically conductive Hose.

Parker manufactures special Hose for conveying paint in airless paint spray-
ing applications. This Hose is labeled “Electrically Conductive Airless Paint
Spray Hose” on its layline and packaging. This Hose must be properly con-
nected to the appropriate Parker Fittings and properly grounded in order to
dissipate dangerous static charge buildup, which occurs in all airless paint
spraying applications. Do not use any other Hose for airless paint spraying,
even if electrically conductive. Use of any other Hose or failure to properly
connect the Hose can cause a fire or an explosion resulting in death, personal
injury, and property damage.

Parker manufactures a special Hose for certain compressed natural gas
(“CNG”) applications where static electricity buildup may occur. Parker CNG
Hose assemblies comply with the requirements of ANSI/IAS NGV 4.2-1999;
CSA 12.52-M99, “Hoses for Natural Gas Vehicles and Dispensing Systems”
(www.ansi.org). This Hose is labeled “Electrically Conductive for CNG Use”
on its layline and packaging. This Hose must be properly connected to the
appropriate Parker Fittings and properly grounded in order to dissipate dan-
gerous static charge buildup, which occurs in, for example, high velocity CNG
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dispensing or transfer. Do not use any other Hose for CNG applications
where static charge buildup may occur, even if electrically conductive. Use
of other Hoses in CNG 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 CNG
permeation through the Hose wall. See section 2.6, Permeation, for more
information. Parker CNG Hose is intended for dispenser and vehicle use
at a maximum temperature of 180°F (82°C). Parker CNG Hose should not
be used in confined spaces or unventilated areas or areas exceeding 180°F
(82°C). Final assemblies must be tested for leaks. CNG Hose Assemblies
should be tested on a monthly basis for conductivity per ANSI/IAS NGV
4.2-1999; CSA 12.52-M99.

Parker manufactures special Hose for aerospace in flight applications.
Aerospace in flight applications employing Hose to transmit fuel, lubricating
fluids and hydraulic fluids require a special Hose with a conductive inner
tube. This Hose for in flight applications is available only from Parker’s
Stratoflex Products Division. Do not use any other Parker Hose for in flight
applications, even if electrically conductive. Use of other Hoses for in flight
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.
These Hose assemblies for in flight applications must meet all applicable
aerospace industry, aircraft engine and aircraft requirements.

2.2 Pressure: Hose selection must be made so that the published maxi-
mum working pressure of the Hose and Fittings are equal to or greater than
the maximum system pressure. The maximum working pressure of a Hose
Assembly is the lower of the respective published maximum working pres-
sures of the Hose and the Fittings used. Surge pressures or peak transient
pressures in the system must be below the published 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. Mechanical pressure
gauges indicate only average pressures and cannot be used to determine
surge pressures or peak transient pressures. Published burst pressure
ratings for Hose is for manufacturing test purposes only and is no indica-
tion that the Product can be used in applications at the burst pressure or
otherwise above the published maximum recommended working pressure.

2.3 Suction: Hoses used for suction applications must be selected
to insure that the Hose will withstand the vacuum and pressure of the
system. Improperly selected Hose may collapse in suction application.

2.4 Temperature: Be certain that fluid and ambient temperatures, both
steady and transient, do not exceed the limitations of the Hose. Tempera-
tures below and above the recommended limit can degrade Hose to a point
where a failure may occur and release fluid. Properly insulate and protect
the Hose Assembly when routing near hot objects (e.g. manifolds). Do not
use any Hose in any application where failure of the Hose could result in
the conveyed fluids (or vapors or mist from the conveyed fluids) contact-
ing any open flame, molten metal, or other potential fire ignition source
that could cause burning or explosion of the conveyed fluids or vapors.

2.5 Fluid Compatibility: Hose Assembly selection must assure compat-
ibility of the Hose tube, cover, reinforcement, and Fittings with the fluid
media used. See the fluid compatibility chart in the Parker publication
for the product being considered or used. 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 as-
sembled using Fittings and adapters containing likewise compatible seals.

2.6 Permeation: Permeation (thatis, seepage through the Hose) 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 permeation may
result in high concentrations of vapors 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 permeation
will take place and must not use Hose if this permeation could be hazard-
ous. 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 permeation through the Hose Assembly.
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Permeation of moisture from outside the Hose to inside the Hose
will also occur in Hose assemblies, regardless of internal pres-
sure. If this moisture permeation would have detrimental effects
(particularly, but not limited to refrigeration and air conditioning sys-
tems), incorporation of sufficient drying capacity in the system or
other appropriate system safeguards should be selected and used.

2.7 Size: Transmission of power by means of pressurized fluid
varies with pressure and rate of flow. The size of the compo-
nents must be adequate to keep pressure losses to a minimum and
avoid damage due to heat generation or excessive fluid velocity.

2.8 Routing: Attention must be given to optimum routing to minimize
inherent problems (kinking or flow restriction due to Hose collapse, twisting
of the Hose, proximity to hot objects or heat sources). For additional routing
recommendations see SAE J1273 and ISO 17165-2. Hose Assemblies
have a finite life and if possible, should be installed in a manner that allows
for ease of inspection and future replacement. Rubber Hose because of
its relative short life, should not be used in residential and commercial
buildings for HVAC (heating, ventilating and air conditioning) applications.

2.9 Environment: Care must be taken to insure that the Hose and Fit-
tings are either compatible with or protected from the environment (that
is, surrounding conditions) to which they are exposed. Environmental
conditions including but not limited to ultraviolet radiation, sunlight, heat,
ozone, moisture, water, salt water, chemicals and air pollutants can cause
degradation and premature failure.

2.10 Mechanical Loads: External forces can significantly reduce
Hose life or cause failure. Mechanical loads which must be consid-
ered include excessive flexing, twist, kinking, tensile or side loads,
bend radius, and vibration. Use of swivel type Fittings or adapt-
ers may be required to insure no twist is put into the Hose. Un-
usual applications may require special testing prior to Hose selection.

2.1 Physical Damage: Care must be taken to protect Hose from
wear, snagging, kinking, bending smaller that minimum bend ra-
dius 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.

2.12 Proper End Fitting: See instructions 3.2 through 3.5. These recom-
mendations may be substantiated by testing to industry standards such as
SAE J517 for hydraulic applications, or MIL-A-5070, AS1339, or AS3517 for
Hoses from Parker’s Stratoflex Products Division for aerospace applications.

2.13 Length: When establishing a proper Hose length, motion absorp-
tion, Hose length changes due to pressure, and Hose and machine
tolerances and movement must be considered.

2.14 Specifications and Standards: When selecting Hose and Fittings,
government, industry, and Parker specifications and recommendations
must be reviewed and followed as applicable.

2.15 Hose Cleanliness: Hose components may vary in cleanliness
levels. Care must be taken to insure that the Hose Assembly selected
has an adequate level of cleanliness for the application.

2.16  Fire Resistant Fluids: Some fire resistant fluids that are to
be conveyed by Hose require use of the same type of Hose as used
with petroleum base fluids. Some such fluids require a special Hose,
while a few fluids will not work with any Hose at all. See instruc-
tions 2.5 and 1.5. The wrong Hose may fail after a very short ser-
vice. In addition, all liquids but pure water may burn fiercely under
certain conditions, and even pure water leakage may be hazardous.

2.17 RadiantHeat: Hose can be heated to destruction without contact by such
nearby items as hot manifolds or molten metal. The same heat source may then
initiate a fire. This can occur despite the presence of cool air around the Hose.

2.18 Welding or Brazing: When using a torch or arc welder in close prox-
imity to hydraulic lines, the hydraulic lines should be removed or shielded
with with appropriate fire resistant materials. Flame or weld spatter could
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burn through the Hose and possibly ignite escaping fluid resulting in a
catastrophic failure. Heating of plated parts, including Hose Fittings and
adapters, above 450°F (232°C) such as during welding, brazing or soldering
may emit deadly gases.

2.19 Atomic Radiation: Atomic radiation affects all materials used in Hose
assemblies. Since the long-term effects may be unknown, do not expose
Hose assemblies to atomic radiation.

2.20 Aerospace Applications: The only Hose and Fittings that may be
used for in-flight aerospace applications are those available from Parker’s
Stratoflex Products Division. Do not use any other Hose or Fittings for in-
flight applications. Do not use any Hose or Fittings from Parker’s Stratoflex
Products Division with any other Hose or Fittings, unless expressly approved
in writing by the engineering manager or chief engineer of Stratoflex
Products Division and verified by the user’s own testing and inspection to
aerospace industry standards.

2.21 Unlocking Couplings: Ball locking Couplings or other Fittings with
quick disconnect ability can unintentionally disconnect if they are dragged
over obstructions, or if the sleeve or other disconnect member is bumped or
moved enough to cause disconnect. Threaded Fittings should be considered
where there is a potential for accidental uncoupling.

3.0 HOSE AND FITTINGS ASSEMBLY AND INSTALLATION
INSTRUCTIONS

3.1 Component Inspection: Prior to assembly, a careful examination

of the Hose and Fittings must be performed. All components must be
checked for correct style, size, catalog number, and length. The Hose must
be examined for cleanliness, obstructions, blisters, cover looseness, kinks,
cracks, cuts or any other visible defects. Inspect the Fitting and sealing
surfaces for burrs, nicks, corrosion or other imperfections. Do NOT use any
component that displays any signs of nonconformance.

3.2 Hose and Fitting Assembly: Do not assemble a Parker Fitting on a
Parker Hose that is not specifically listed by Parker for that Fitting, unless
authorized in writing by the engineering manager or chief engineer of the
appropriate Parker division. Do not assemble a Parker Fitting on another
manufacturer’s Hose or a Parker Hose on another manufacturer’s Fitting
unless (i) the engineering manager or chief engineer of the appropriate
Parker division approves the Assembly in writing or that combination is
expressly approved in the appropriate Parker literature for the specific Parker
product, and (i) the user verifies the Assembly and the application through
analysis and testing. For Parker Hose that does not specify a Parker Fitting,
the user is solely responsible for the selection of the proper Fitting and Hose
Assembly procedures. See instruction 1.4.

To prevent the possibility of problems such as leakage at the Fitting or
system contamination, it is important to completely remove all debris from
the cutting operation before installation of the Fittings. The Parker published
instructions must be followed for assembling the Fittings on the Hose. These
instructions are provided in the Parker Fitting catalog for the specific Parker
Fitting being used, or by calling 1-800-CPARKER, or at www.parker.com.

3.3 Related Accessories: Do not crimp or swage any Parker Hose or
Fitting with anything but the listed swage or crimp machine and dies in
accordance with Parker published instructions. Do not crimp or swage
another manufacturer’s Fitting with a Parker crimp or swage die unless
authorized in writing by the engineering manager or chief engineer of the
appropriate Parker division.

3.4 Parts: Do not use any Parker Fitting part (including but not limited to
socket, shell, nipple, or insert) except with the correct Parker mating parts, in
accordance with Parker published instructions, unless authorized in writing
by the engineering manager or chief engineer of the appropriate Parker
division.

3.5 Field Attachable/Permanent: Do not reuse any field attachable Hose
Fitting that has blown or pulled off a Hose. Do not reuse a Parker permanent
Hose Fitting (crimped or swaged) or any part thereof. Complete Hose
Assemblies may only be reused after proper inspection under section 4.0.
Do not assemble Fittings to any previously used hydraulic Hose that was in
service, for use in a fluid power application.

3.6 Pre-Installation Inspection: Prior to installation, a careful
examination of the Hose Assembly must be performed. Inspect the Hose
Assembly for any damage or defects. DO NOT use any Hose Assembly that
displays any signs of nonconformance.
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3.7 Minimum Bend Radius: Installation of a Hose at less than the
minimum listed bend radius may significantly reduce the Hose life. Particular
attention must be given to preclude sharp bending at the Hose to Fitting
juncture. Any bending during installation at less than the minimum bend
radius must be avoided. If any Hose is kinked during installation, the Hose
must be discarded.

3.8 Twist Angle and Orientation: Hose Assembly installation must be
such that relative motion of machine components does not produce twisting.
3.9 Securement: In many applications, it may be necessary to restrain,
protect, or guide the Hose to protect it from damage by unnecessary flexing,
pressure surges, and contact with other mechanical components. Care must
be taken to insure such restraints do not introduce additional stress or wear
points.

3.10 Proper Gonnection of Ports: Proper physical installation of the Hose
Assembly requires a correctly installed port connection insuring that no twist
or torque is transferred to the Hose when the Fittings are being tightened or
otherwise during use.

3.11 External Damage: Proper installation is not complete without insuring
that tensile loads, side loads, kinking, flattening, potential abrasion, thread
damage or damage to sealing surfaces are corrected or eliminated. See
instruction 2.10.

3.12 System Checkout: All air entrapment must be eliminated and the
system pressurized to the maximum system pressure (at or below the Hose
maximum working pressure) and checked for proper function and freedom
from leaks. Personnel must stay out of potential hazardous areas while
testing and using.

3.13 Routing: The Hose Assembly should be routed in such a manner so

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 section
24.

3.14 Ground Fault Equipment Protection Devices (GFEPDs): WARNING!
Fire and Shock Hazard. To minimize the danger of fire if the heating cable
of a Multitube bundle is damaged or improperly installed, use a Ground Fault
Equipment Protection Device. Electrical fault currents may be insufficient to
trip a conventional circuit breaker.

For ground fault protection, the IEEE 515:1989 (www.ansi.org) standard

for heating cables recommends the use of GFEPDs with a nominal 30
milliampere trip level for “piping systems in classified areas, those areas
requiring a high degree of maintenance, or which may be exposed to
physical abuse or corrosive atmospheres”.

4.0 HOSE AND FITTING MAINTENANCE AND REPLACEMENT
INSTRUCTIONS
4.1  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
experience with 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 4.2 through 4.7.
4.2 \Visual Inspection Hose/Fitting: Any of the following conditions
require immediate shut down and replacement of the Hose Assembly:

o Fitting slippage on Hose;

e 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; and
Blistered, soft, degraded, or loose cover.
4.3 \Visual Inspection All Other: The following items must be tightened,
repaired, corrected or replaced as required:

e Leaking port conditions;
Excess dirt buildup;
Worn clamps, guards or shields; and
System fluid level, fluid type, and any air entrapment.
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4.4  Functional Test: 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 2.2.
4.5 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. Hose Assemblies
and elastomeric seals 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. See section 1.2. Hose and Fittings may be subjected
to internal mechanical and/or chemical wear from the conveying fluid and
may fail without warning. The user must determine the product life under
such circumstances by testing. Also see section 2.5.

4.6 Hose Inspection and Failure: 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.

If a Hose failure occurs, 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 Parker distributor or the appropriate Parker
division 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.

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

4.8 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.

4.9 Compressed natural gas (CNG): Parker CNG Hose Assemblies should
be tested after installation and before use, and at least on a monthly basis
per ANSI/IAS NGV 4.2-1999; CSA 12.52-M99 Section 4.2 “Visual Inspection
Hose/Fitting”. The recommended procedure is to pressurize 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.
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5.0 HOSE STORAGE

5.1 Age Control: Hose and Hose Assemblies must be stored in a
manner that facilitates age control and first-in and first-out usage based

on manufacturing date of the Hose and Hose Assemblies. The shelf life of
rubber Hose or Hose Assemblies that have passed visual inspection and a
proof test is 10 years (40 quarters) from the date of manufacture. The shelf
life of thermoplastic and polytetrafluoroethylene Hose or Hose Assemblies is
considered to be unlimited.

5.2 Storage: Stored Hose and Hose Assemblies must not be subjected
to damage that could reduce their expected service life and must be

placed in a cool, dark and dry area with the ends capped. Stored Hose and
Hose Assemblies must not be exposed to temperature extremes, ozone,
oils, corrosive liquids or fumes, solvents, high humidity, rodents, insects,
ultraviolet light, electromagnetic fields or radioactive materials.

For detailed ordering information, please consult price list or contact Parflex® Division.

Parker Hannifin Corporation | Parflex® Division | Ravenna, Ohio | parker.com/pfd
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ENERPAC Warranty Policy

For those ENERPAC items sold as part of the Parker Parflex
Division product offering, the following warranty applies.

ENERPAC products are warranted to be free of de-
fects in materials and workmanship under normal use for
as long as they are owned by the original purchaser,
subject to the exclusions and limitations described
below. This warranty does not cover ordinary wear

and tear, overloading, alterations, (including repairs or
attempted repairs by parties other than ENERPAC or
its authorized service representatives), improper fluid,
use in a manner for which they are not intended or use
which is contrary to instructions for the products.

THIS WARRANTY IS LIMITED TO NEW PRODUCTS
SOLD THROUGH ENERPAC AUTHORIZED DISTRIB-
UTORS, ORIGINAL EQUIPMENT MANUFACTURERS
OR OTHER DESIGNATED CHANNELS OF DISTRIBU-
TION. NO AGENT, EMPLOYEE, OR OTHER REPRE-
SENTATIVE OF ENERPAC HAS THE AUTHORITY TO IN
ANY WAY CHANGE OR AMEND THIS WARRANTY.

Electronic products and components are warranted
against defects in material and workmanship for a
period of two years from the date of purchase.

The following items supplied with ENERPAC
products are excluded from this warranty:

Components not manufactured by ENERPAC,
including air motors, electric motors, gasoline
engines, and diesel engines. Such items are
warranted to the extent of the warranty provided
by the manufacturers of such items.

If the customer believes a product is defective,
the product must be delivered, or shipped freight
prepaid, to the nearest ENERPAC Authorized
Service Center. The customer should contact
ENERPAC to locate and Authorized Service Center
in the customer's area.

Products that do not conform to this warranty will be
returned by ground transportation, freight prepaid.

For detailed ordering information, please consult price list or contact Parflex® Division.

Parker Hannifin Corporation | Parflex® Division | Ravenna, Ohio | parker.com/pfd

THE FOREGOING WARRANT IS EXCLUSIVE AND IS IN
LIEU OF ALL OTHER EXPRESS AND IMPLIED WAR-
RANTIES, INCLUDING BUT NOT LIMITED TO THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS FOR A PARTICULAR PURPOSE.

The remedy of repair, replacement or refund is cus-
tomer's exclusive remedy in the event of breach of this
warranty.

SELLER SHALL NOT BE SUBJECT TO AND DISCLAIMS:

(@ ANY OTHER OBLIGATIONS OR LIABILITIES
ARISING OUT OF BREACH OF CONTRACT
OR OF WARRANTY,

T

ANY OBLIGATIONS WHATSOEVER ARISING
FROM TORT CLAIMS (INCLUDING NEGLIGENCE
AND STRICT LIABILITY) OR ARISING UNDER
THEORIES OR LAW WITH RESPECT TO PROD-
UCTS SOLD OR SERVICES RENDERED BY SELLER
OR ANY UNDERTAKINGS, ACTS OR OMISSIONS
RELATING THERETO, AND

(c) ALL CONSEQUENTIAL, INCIDENTAL AND
CONTINGENT DAMAGES WHATSOEVER.

ENERPAC's liability in all cases is limited to, and shall
not exceed, the purchase price paid.

For the nearest authorized ENERPAC SERVICE
CENTER, please call ENERPAC at 1-800-558-0530
or visit the ENERPAC web site at www.Enerpac.com.
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Offer of Sale

The items described in this document and other documents or
descriptions provided by Parker Hannifin Corporation, as
subsidiaries and its authorized distributors are hereby offered
for sale at prices to be established by Parker Hannifin
Corporation, its subsidiaries and its authorized distributors.
This offer and its acceptance by any customer (“Buyer”) shall
be governed by all of the following Terms and Conditions.
Buyer’s order for any such item, when communicated to
Parker Hannifin Corporation, its subsidiary or an authorized
distributor (“Seller”) verbally or in writing, shall constitute
acceptance of this offer.

1. Terms and Conditions of Sale: All descriptions, quotations, proposals, offers,

acknowledgments, acceptances and sales of Seller’s products are subject
to and shall be governed exclusively by the terms and conditions stated
herein. Buyer’s acceptance of any offer to sell is limited to these terms and
conditions. Any terms or conditions in addition to, or inconsistent with those
stated herein, proposed by Buyer in any acceptance of an offer by Seller,
are hereby objected to. No such additional, different or inconsistent terms
and conditions shall become part of the contract between Buyer and Seller
unless expressly accepted in writing by Seller. Seller’s acceptance of any
offer to purchase by Buyer is expressly conditional upon Buyer’s assent to
all the terms and conditions stated herein, including any terms in addition to,
or inconsistent with those contained in Buyer’s offer. Acceptance of Seller’s
products shall in all events constitute such assent.

. Payment: Payment shall be made by Buyer net 30 days from the date of

delivery of the items purchased hereunder. Any claims by Buyer for omissions
or shortages in a shipment shall be waived unless Seller receives notice
thereof within 30 days after Buyer’s receipt of the shipment.

. Delivery: Unless otherwise provided on the face hereof, delivery shall be made

F.O.B. Seller’s plant. Regardless of the method of delivery, however, risk of
loss shall pass to Buyer upon Seller’s delivery to a carrier. Any delivery dates
shown are approximate only and Seller shall have no liability for any delays
in delivery.

. Warranty: Seller warrants that the items sold thereunder shall be free

from defects in material or workmanship for a period of 365 days from the
date of shipment to Buyer, or 2,000 hours of use, whichever expires first.
THIS WARRANTY COMPRISES THE SOLE AND ENTIRE WARRANTY
PERTAINING TO ITEMS PROVIDED HEREUNDER. SELLER MAKES NO
OTHER WARRANTY, GAURANTEE, OR REPRESENTATION OF ANY
KIND WHATSOEVER. ALL OTHER WARRANTIES, INCLUDING BUT
NOT LIMITED TO, MERCHANTIBILITY AND FITNESS FOR PURPOSE,
WHETHER EXPRESS, IMPLIED, OR ARISING BY OPERATION OF LAW,
TRADE USAGE, OR COURSE OF DEALING ARE HEREBY DISCLAIMED.
NOTWITHSTANDING THE FOREGOING, THERE ARE NO WARRANTIES
WHATSOEVER ON ITEMS BUILT OR ACQUIRED WHOLELY OR
PARTIALLY, TO BUYER’'S DESIGNS OR SPECIFICATIONS.

. Limitation Of Remedy: SELLER’S LIABILITY ARISING FROM OR IN ANY

WAY CONNECTED WITH THE ITEMS SOLD OR THIS CONTRACT SHALL
BE LIMITED EXCLUSIVELY TO REPAIR OR REPLACEMENT OF THE
ITEMS SOLD OR REFUND OF THE PURCHASE PRICE PAID BY BUYER,
AT SELLER’S SOLE OPTION. IN NO EVENT SHALL SELLER BE LIABLE
FOR ANY INCIDENTAL, CONSEQUENTIAL OR SPECIAL DAMAGES OF
ANY KIND OR NATURE WHATSOEVER, INCLUDING BUT NOT LIMITED
TO LOST PROFITS ARISING FROM OR IN ANY WAY CONNECTED
WITH THIS AGREEMENT OR ITEMS SOLD HEREUNDER, WHETHER
ALLEGED TO ARISE FROM BREACH OF CONTRACT, EXPRESS OR
IMPLIED WARRANTY, OR IN TORT, INCLUDING WITHOUT LIMITATION,
NEGLIGENCE, FAILURE TO WARN OR STRICT LIABILITY.

. Changes, Reschedules and Cancellations: Buyer may request to modify the

designs or specifications for the items sold herunder as well as the quantities
and delivery dates thereof, or may request to cancel all or part of this order,
however, no such requested modification or cancellation shall become part
of the contract between Buyer and Seller unless accepted by Seller in a
written amendment to this Agreement. Acceptance of any such requested
maodification or cancellation shall be at Seller’s discretion, and shall be upon
such terms and conditions as Seller may require.

. Special Tooling: A tooling charge may be imposed for any special tooling,

including without limitation, dies, fixtures, molds and patterns, acquired to
manufacture items sold pursuant to this contract. Such special tooling shall
be and remain Seller’s property notwithstanding payment of any charges by
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Buyer. In no event will Buyer acquire any interest in apparatus belonging to
Seller which is utilized in the manufacture of the items sold hereunder, even if
such apparatus has been specially converted or adapted for such manufacture
and notwithstanding any charges paid by Buyer. Unless otherwise agreed,
Seller shall have the right to alter, discard or otherwise dispose of any special
tooling or other property in its sole discretion at any time.

. Buyer’s Property: Any designs, tools, patterns, materials, drawings, confidential

information or equipment furnished by Buyer or any other items which become
Buyer’s property, may be considered obsolete and may be destroyed by Seller
after two (2) consecutive years have elapsed without Buyer placing an order
for the items which are manufactured using such property. Seller shall not
be responsible for any loss or damage to such property while it is in Seller’s
possession or control.

. Taxes: Unless otherwise indicated on the face hereof, all prices and charges

are exclusive of excise, sales, use, property, occupational or like taxes which
may be imposed by any taxing authority upon the manufacture, sale or delivery
of the items sold hereunder. If any such taxes must be paid by Seller of if
Seller is liable for the collection of such tax, the amount thereof shall be in
additon to the amounts for the items sold. Buyer agrees to pay all such taxes
or to reimburse Seller therefore upon receipt of its invoice. If Buyer claims
exemption from any sales, use or other tax imposed by any taxing authority,
Buyer shall save Seller harmless from and against any such tax, together with
any interest or penalties thereon which may be assessed if the items are held
to be taxable.

10.Indemnity For Infringement of Intellectual Property Rights: Seller shall have

no liability for infringement of any patents, trademarks, copyrights, trade
dress, trade secrets or similar rights except as provided in this Part 10.
Seller will defend and indemnify Buyer against allegations of infringement
of U.S. patents, U.S. trademarks, copyrights, trade dress and trade secrets
(hereinafter “Intellectual Property Rights”). Seller will defend at its expense
and will pay the cost of any settlement or damages awarded in an action
brought against Buyer based on an allegation that an item sold pursuant to
this contract infringes in the Intellectual Property Rights of a third party. Seller’s
obligation to defend and indemnify Buyer is contingent on Buyer notifying
Seller within ten (10) days after Buyer becomes aware of such allegations of
infringement, and Seller having sole control over the defense of any allegations
or actions including all negotiations for settlement or compromise. If an item
sold hereunder is subject to a claim that it infringes the Intellectual Property
Rights of a third party, Seller may, at its sole expense and options, procure for
Buyer the right to continue using said item, replace or modify said item so as
to make it noninfringing, or offer to accept return of said item and return the
purchase price less a reasonable allowance for depreciation. Notwithstanding
the foregoing, Seller shall have no liability for claims of infringement based on
information provided by Buyer, or directed to items delivered hereunder for
which the designs are specified in whole or part by Buyer, or infringements
resulting from the modification, combination or use in a system of any item sold
hereunder. The foregoing provisions of this Part 10 shall constitute Seller’s sole
and exclusive liability and Buyer’s sole and exclusive remedy for infringement
of Intellectual Property Rights.

If a claim is based on information provided by Buyer or if the design for an
item delivered hereunder is specified in whole or in part by Buyer, Buyer shall
defend and indemnify Seller for all costs, expenses or judgments resulting
from any claim that such item infriges any patent, trademark, copyright, trade
dress, trade secret or any similiar right.

.Force Majeure: Seller does not assume the risk of and shall not be liable

for delay or failure to perform any of Seller’s obligations by reason of
circumstances beyond the reasonable control of Seller (hereinafter “Events
of Force Majeure”). Events of Force Majeure shall include without limitation,
accidents, acts of God, strikes or labor disputes, acts, laws, rules or regulations
of any government or government agency, fires, floods, delays or failures in
delivery of carriers or suppliers, shortages of materials and any other cause
beyond Seller’s control.

12.Entire Agreement/Governing Law: The terms and conditions set forth herein,

together with any amendments, modifications and any different terms or
conditions expressly accepted by Seller in writing, shall constitute the
entire Agreement concerning the items sold, and there are no oral or other
representations or agreements which pertain thereto. This Agreement shall
be governed in all respects by the law of the State of Ohio. No actions arising
out of the sale of the items sold hereunder or this Agreement may be brought
by either party more than two (2) years after the cause of action accrues.
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For detailed ordering information, please consult price list or contact Parflex® Division.
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Part Number Index

| Part Number

Page | Part Number Page

Part Number

015301
015302
015303
015304
015305
015306
015307
015308
015309
015310
015411
015412
015413
015414
015415
025349
025399
045234...
062***
072***

For detailed ordering information, please consult price list or contact Parflex® Division.
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Part Number IndeXx (cont.)

| Part Number Page | Part Number Page | Part Number Page

731512-Blue, Red ........cveveiciinnee, D-7 | 85C-CHD-PFD.......cccovvuvvinrrciniiirnn, F-11
731513-Blue, Red ........cveveiciineee, D-7 | 85C-KKB-PFD.......ccovvuvminirrrinirnirnns F-11
731516 85C-R01-PFD

731522 85C-R02-PFD

731611-Blue, Red ......cooevevciiinee, D-7 | 85C-STD-PFD.....cccccovvuvirirrnns F-10:F-11
731612-Blue, Red .... 881540-PFD......coevrreci, F-17
TA1526.......ociciie e, D-7 | 8PC-030-PFD.....cccccovruvmirrrrrinirirnnns F-16
741590-Blue, Red ........coeveveicrnnnene, D-7 | 8PC-00P-PFD.....ccccoonrrmirirrciniinninns F-16
751597

751634

751641

751655

751656-BIK ........coovviiiiii,
751657 ...

751658-Blue, Red ...
751659....ccicicic
751660-Blue, Red ............cccvvvciinnnes
71164 .

811537...cce
81914/1 ...
81914/3 ..............
81C-RO1-PFD........
81C-R02-PFD........
82201 1.
822012........cceue.
822031......cceuee.
82C-061L-PFD .....
82C-0AP-PFD......cooviciciriiircirciens
82C-OEP-PFD
82C-0HP-PFD
82C-CHD-PFD.......covveiciricireircines
82C-KKB-PFD.......covveiciriiiirrcines
82C-R01-PFD
82C-R02-PFD
83C-080-PFD
83C-081-PFD
83C-0CB-PFD......ccevviciriririrrciines
83C-0DR-PFD.....occoveciciriiicircienes
83C-R02-PFD
83C-RO2H-PFD........covicriricircines
83C-S40-PFD
83C-S20-PFD

703 B-96
704 B-96
705, B-96

For detailed ordering information, please consult price list or contact Parflex® Division.

Parker Hannifin Corporation | Parflex® Division | Ravenna, Ohio | parker.com/pfd iii
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Part Number IndeXx (cont.)

| Part Number

Page | Part Number

...................... PV (guard)................
.................... PV (tubing)

HS2TFI
HS2TFL, AWG........cocvvieiivieieieiceierinae B-70 S40/S40B.......oeeeeeeeee e A-79
HS2TFL, Fractional.............ccoeeveuveeee. B-68 SBN s A-63
HS2TFS, AWG

HS2TFS, Fractional ............cccoeeveuvneen.
HS2TFT, AWG........cooveieieiireieieeereeinas
HS2TFT, Fractional ..

For detailed ordering information, please consult price list or contact Parflex® Division.

Parker Hannifin Corporation | Parflex® Division | Ravenna, Ohio | parker.com/pfd
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Key Word Index

| Keyword Page | Keyword Page | Keyword
1.25/1 Heat Shrink B-88 NoMar Fast-Stor Assy ................
1.3/1 Heat Shrink ............... B-84 NoMar Fast-Stor Coils........c.cccorureeneee.
1.67/1 Heat Shrink B-86 NoMar Fast-Stor Fittings
2 : 1 Heat Shrink................. .. B-68 :B-73 Nylon Air Brake Tubing........c.ccceevvveuennnee
4 : 1 Heat Shrink................. B-74 Nylon Tubing......ccceveeerreveeerienne
51 SEMBS ...cvviieeeerrireeee e E-5
54 SEIIES ..oveveveceereece s E-8 PAGE Fittings ......cccoeveverereerreiierienne
55 SerieS....ccoevevvveernirennn, E-12 Fast Response Hose.................... A-52,A-53 PAGE-flex SBF ..............
56 Series....ccovvvrvrreriririas E-36 Fast-Stor Air Hose Parkrimp Dies....
57 SErieS....ccccevvvvveervirennn, E-58 Fast-Stor Parkrimp 2............
58 SerieS.....ccccvvvvveervrrennn, E-12 Fittings ..coooevveveeeeecice Parprene Tubing....
58H SeriesS......ocovvvirirnnee E-61 FEP Heat Shrink...........c.cccouvunve Partek Sleeve........
90 SEries.....covevererrererenan, E-65 FEP Tubing......ccoevvvevvvrrenene PFA Tubing.....cccovevrvenene
91N/91 Series........ccceeueeeee E-72 Field Att. Fitting Polyethylene Tubing
92 SEIIBS ...ocvvveverereceee e E-85 Fifth Wheel Slider...........ccovevveevvreerennne Polypropylene Tubing.........cccceveevvrrenene B-32
93N SEriES....cviverierreeeceeee e E-87 Fire-SCreen......cccoevveveeeverenne Polyurethane Tubing.................. B-34 : B-42
94 Series Fire Sleeve Predator
95 Series Flange ......ccccoevunnee. PTFE Heat Shrink...........ccccoee... B-68 : B-74
Flange Retainer PTFE HOSE ..o A-68 : A-78
Air Brake Tubing .......ccooevvvevevereerieieens D-4 Flare-Seal Hose PTFE Tubing
AIr HOSE....coveveeeeeecececereens C-4:C-21 Flex Tubing PUMPS (CAMPErS) .....coveveeererrerereriereserienens F-13
A-Lok Fitting............ E-28, E-60, E-76 : E-77 Fluoropolymer Tubing.............. B-48 : B-103 Pure Air TUDING ...cocvveveeeeeeceecceenne B-22
Abrasion King ........ccoeevevvvcenneennnen, A-29 PVDF Tubing .....ccovvveerirrenene B-102:B-103
Adapters.......ccoveeevceince e E-11 Gates Conversion Kit...........ccccoevevnene. F-16
Anti-Kink Casing.........ccceevveveverreenennen F-20 GUANDS.....ccveveeereeeeeee e F-18 : F-22 Rapid Assy Fitting ..........ccceeeennee E-10:E-11
Armor Guard Refrigerant HOSe...........cccovveveriririninee. A-38
AWG Tubing HarmESSES. .....cvvureeriiiirererese s D-12 Replacement Parts (FA. Fitting) ................ E-XX
Heat Shrink Tubing...... B-68 : B-74, B-84 : B-89 Replacement Parts (MiniKrimp) .................. F-8
BA SEHES.....ccveveeerereieeece e E-99 Heavy Wall Retractable Coiled Tubing........ccccevvvenee B-96
Beading........cccoevvveeiieieeeeeee B-65 HOSE....oceveveerre A-71,A-79, A-84, A-85 ROl COVEN ...t B-88
Bend Restrictor.........c.cccoevvvvievivicicnnnn, F-18 High Density Tubing .......ccooevvveeevincienene B-16 Rubber Covered HOSE ........ccceveuevvrvnene A-88
Brakcoil High Pressure HOSE ........cccvvevnevenrennne A-33,A-45
Breathing Air Hose..........ccccceuene. A-44,A-45 | e A-51,A-54,A-74 : A-T7 SCRHOSE.......cveeerereieececeeee e D-13
BU SErieS......cevevvereirieeivecevesieens E-100 High Purity Tubing........cccccoeveunee. B-22, B-98 Sewer HOSE ......cceeereeveeerierenne A-58 : A-62
BUNIES ... D-12 Highjack ........cccceveveeeienene SF SErieS....ceieerreeeereeeeree e E-105
Hose Cutter..... SIBEVE ... F-20
Clear Vinyl Hose Guard Hose Guard..... SliderCoil.............. e ———— D-10
Clear Vinyl Tubing ............... HY Series........ Spaghetti Tubing.....cccccoeeevrevevrceee B-60
Collars......ccceveevvrrerernirenne, Hybrid Hose Spring, External & Internal ................... F-20
Convoluted TUbING ......cevvvvveeieeeececee Hydraulic Press Kit..........coccveeviiveinnnne F-16 Spring Guard
................................. SQ Series.....ccoverererenene
Crimp Fitting I-Line Fitting ....cccovoveveierrrrseeeees Super-Flex Tubing
Crimpers....cccoeevvvneninnnas Insertion Block.... Superbraid
Conversion KitS.........ccoccevvveeverierennns F-16 Jackling HOSE ........ccccceevrvrecrecienennn, SWAGET ..ot
Convoluted Hose...............
Corrugated Tubing KarryKrimp......ooeoeeeennnnrerssseeiees Table Mount........cccoeeeiiiienerenenene F-6
Cut-off TOOIS .....ccoeveverrreee Karrykrimp 2
CY SEriES ..o
LV SEriS....cervrriiiirererrisireeeieieeas E-124
Maring HOSE .......ccevveveeeeveriirenne A-61,A-62
Diesel Fuel Tubing..........cccevevenneee. D-5,D-6 Microweld Tubing ..........ccovvveveeresrernnne B-38
Duo-Coil MInIKAMP .o F-5 see next page for Technical Data
DollyCoil Mounts

Double ShrinK.........cccovveevevviivccieneinnne B-89

MS SEries......covvveieieeeeceeeee E-125

For detailed ordering information, please consult price list or contact Parflex® Division.

Parker Hannifin Corporation | Parflex® Division | Ravenna, Ohio | parker.com/pfd
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Key Word IndeX (cont.)

| Keyword Page | Keyword Page | Keyword Page
Technical Data TOOLING
Swage Specification, (Sewer Hosg)............ G-42
AIR HOSE
Air Hose Size Selection ............ccccccenee. c-5 |TUBING
Fast-Stor, Measuring Bulk Hose ....C-6 : C-7  |Compatiblity Chart for Fittings
Fast-Stor, How To Assemble ................ C-13  |Fluoropolymer Quick Reference. .......... B-50
' Fluoropolymer Chemical Resistance.....B-50
FITTINGS Fluoropolymer Property Comparison .... B-51
Standard Fitting Configurations by Fluolropolymer.Nomgnclature ............... B-52
Connection & End COdE .......rvvveerrrreeeen.. E-4 |Media to Plastic Tubing
Ferrul-Fix Installation Material GUIde ...................... G-55 : G-57
Fitting Nomenclature Metal Tube & Fitting
Media to F|tt|ng & Material Guide ........ccoeeovveeeenne.. G-47 : G-48
Seal Compatibility .................. G-45 : G-46 Pressure Ranges.........cccoceceevvveeereenenene. B-9
Metals Corrosion Scale ...........c.co.u...... G-50 .
Nomar Fast-Stor Assy Instruction......... c-19 Thermoplastic Hose.................... A-22 :A-64
0-Ring Material Selection Guide ......... G-49 True-Bore HoSe........cccovveeeceriecerieree A-77
Tube CULEEN .....veeeeeeeccceeeeeeeeeene F-17
HOSE . .
Die Selection /Crimp/Swage .............. G-42 ﬂ:ggpt': %’g’iﬁ;bra'd """""""" BC_'220° BC“Z)E)
Hose Assembly & Crimping ...... G-13:G-35 |7 T T e ’
Hose Assembly Part Number.................... 12 Vise Blocks
Hose Construction/Specifications .
T A9:A13  |VISEMOUNL e
Hose Construction/Specifications Vinyl Tubing S
MPR.ereeseseseesesreesee A-14:a-17 | Weatherhead Conversion Kit............. F-16
Hose Diameter Selection........................ G-5
Hose Fitting Insertion Values ................ G-43
Hose Fitting Thread Guide

Hose Permeation Data ..........................
Hose Nomenclature

Thermoplastic HoSE ..........cccevevrvenenee. A-18
Hose Nomenclature

Parflex PTFE HOSE........cccovevvevecveriirennee A-19
Hose Nomenclature

Parflex PAGE Hose ..........c.......... A-20 :A-21
Hose Selection, Inst. & Mtn. ................. G-10
Hose, Volumetric Expansion ....... G-6:G-7

Media to Hose
Material Compatibility
Stamped Form.........cccoovvvevvccrceee
Swage Instructions (Sewer Hose) ... G-36 : G-39

Twin/Multi-Line Separation.................. G-27
Understanding Parflex Hose ................... A-7
OTHER

Government/Agency Specifications......G-60
Materials to Parflex Part Number.......... G-51
Metric Conversion Chart ...................... G-59

Vi

For detailed ordering information, please consult price list or contact Parflex® Division.
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At Parker, we’re guided by

a relentless drive to help
our customers become more
productive and achieve
higher levels of profitabil-
ity by engineering the best
systems for their require-
ments. It means looking at
customer applications from
many angles to find new
ways to create value. What-
ever the motion and control
technology need, Parker has
the experience, breadth of
product and global reach

to consistently deliver. No
company knows more about
motion and control technol-
ogy than Parker. For further
info call 1 800 C-Parker
(1800 272 7537).

Parker’s Motion & Control Product Groups

Aerospace

Key Markets
Aftermarket services
Commercial transports
Engines

General & business aviation
Helicopters

Launch vehicles

Military aircraft

Missiles

Power generation
Regional transports
Unmanned aerial vehicles

Key Products
Contral systems &
actuation products

Engine systems

& components

Fluid conveyance systems
& components

Fluid metering, delivery

& atomization devices
Fuel systems & components
Fuel tank inerting systems
Hydraulic systems

& components

Thermal management
Wheels & brakes

Fluid Connectors

Key Markets
Aerial lft

Agriculture

Bulk chemical handling
Construction machinery
Food & beverage

Fuel & gas delivery
Industrial machinery
Life sciences

Marine

Mining

Mobile

Qil & gas

Renewable energy
Transportation

Key Products

Check valves

Connectors for low pressure
fluid conveyance

Deep sea umbilicals
Diagnostic equipment

Hose couplings

Industrial hose

Mooring systems &

power cables

PTFE hose & tubing

Quick couplings

Rubber & thermoplastic hose
Tube fittings & adapters
Tubing & plastic fittings

ENGINEERING YOUR SUCCESS.

. A

Automation

Key Markets

Alternative energy

Conveyor & material handling
Factory automation

Food & beverage

Life sciences & medical
Machine tools

Packaging machinery

Paper machinery

Plastics machinery

Primary metals

Safety & security
Semiconductor & electronics
Transportation & automotive

Key Products

AC/DC drives & systems

Air preparation

Electric actuators, gantry
robots & slides

Human machine interfaces
Inverters

Manifolds

Miniature fluidics

Pneumatic actuators

& grippers

Pneumatic valves & controls
Rotary actuators

Stepper motors, servo motors,
drives & controls

Structural extrusions
Vacuum generators, cups

& sensors

Hydraulics
Key Markets
Aerial lift
Agriculture
Alternative energy
Construction machinery
Forestry

Industrial machinery
Machine tools
Marine

Meaterial handling
Mining

0il & gas

Power generation
Refuse vehicles
Renewable energy
Truck hydraulics
Turf equipment

Key Products
Accumulators

Cartridge valves
Electrohydraulic actuators
Human machine interfaces
Hybrid drives

Hydraulic cylinders
Hydraulic motors & pumps
Hydraulic systems
Hydraulic valves & controls
Hydrostatic steering
Integrated hydraulic circuits
Power take-offs

Power units

Rotary actuators

Sensors

1

Climate & Industrial
Controls

Key Markets
Agriculture

Air conditioning
Construction Machinery
Food & beverage
Industrial machinery
Life sciences

QOil & gas

Precision cooling
Process
Refrigeration
Transportation

Key Products
Accumulators

Advanced actuators

(0, controls

Electronic controllers
Filter driers

Hand shut-off valves

Heat exchangers

Hose & fittings

Pressure regulating valves
Refrigerant distributors
Safety relief valves

Smart pumps

Solenoid valves
Thermostatic expansion valves

Instrumentation

Key Markets
Alternative fuels
Biopharmaceuticals
Chemical & refining
Food & beverage
Marine & shipbuilding
Medical & dental
Microelectronics
Nuclear Power
Offshore ail exploration
QOil & gas
Pharmaceuticals
Power generation
Pulp & paper

Steel
Water/wastewater

Key Products

Analytical Instruments
Analytical sample conditioning
products & systems

Chemical injection fittings

& valves

Fluoropolymer chemical
delivery fittings, valves

& pumps

High purity gas delivery
fittings, valves, regulators

& digital flow controllers
Industrial mass flow meters/
controllers

Permanent no-weld tube fittings
Precision industrial regulators
& flow controllers

Process control double

block & bleeds

Process contral fittings, valves,
regulators & manifold valves

Filtration

Key Markets
Aerospace

Food & beverage
Industrial plant & equipment
Life sciences
Marine

Mobile equipment
Qil & gas

Power generation &
renewable energy
Process
Transportation
Water Purification

Key Products

Analytical gas generators
Compressed air filters & dryers
Engine air, coolant, fuel & oil filtration systems
Fluid condition monitoring systems
Hydraulic & lubrication filters
Hydrogen, nitrogen & zero

air generators

Instrumentation filters

Membrane & fiber filters
Microfiltration

Sterile air filtration

Water desalination & purification filters
& systems

Seal

Key Markets
Aerospace

Chemical processing
Consumer

Fluid power

General industrial
Information technology
Life sciences
Microelectronics
Military

Qil & gas

Power generation
Renewable energy
Telecommunications
Transportation

Key Products
Dynamic seals

Elastomeric o-rings
Electro-medical instrument
design & assembly

EMI shielding

Extruded & precision-cut,
fabricated elastomeric seals
High temperature metal seals
Homogeneous & inserted
elastomeric shapes

Medical device fabrication
& assembly

Metal & plastic retained
composite seals

Shielded optical windows
Silicone tubing & extrusions
Thermal management
Vibration dampening



Parker Fluid Connectors Group
North American Divisions & Distribution Service Centers

Your complete source for
quality tube fittings, hose

& hose fittings, brass &
composite fittings, quick-
disconnect couplings, valves
and assembly tools, locally
available from a worldwide
network of authorized
distributors.

Fittings:

Available in inch and metric
sizes covering SAE, BSP,
DIN, GAZ, JIS and ISO thread
configurations, manufactured
from steel, stainless steel,
brass, aluminum, nylon and
thermoplastic.

Hose, Tubing and Bundles:
Available in a wide variety of
sizes and materials including
rubber, wire-reinforced,
thermoplastic, hybrid and
custom compounds.

Worldwide Availability:
Parker operates Fluid
Connectors manufacturing
locations and sales offices
throughout North America,
South America, Europe and
Asia-Pacific.

For information, call toll free...

1-800-C-PARKER
(1-800-272-7537)

North American Divisions

Fluid System Connectors
Division

Otsego, MI

phone 269 694 9411

fax 269 694 4614

Hose Products Division
Wickliffe, OH

phone 440 943 5700
fax 440943 3129

Industrial Hose Division
Wickliffe, OH

phone 440 833 2120
fax 440 833 2230

Parflex Division
Ravenna, OH

phone 330 296 2871
fax 330 296 8433

Quick Coupling Division
Minneapolis, MN

phone 763 544 7781

fax 763 544 3418

Tube Fittings Division
Columbus, OH

phone 614 279 7070
fax 614 279 7685

Distribution Service Centers

Buena Park, CA
phone 714 522 8840
fax 714994 1183

Conyers, GA
phone 770 929 0330
fax 770929 0230

Louisville, KY
phone 502 937 1322
fax 502 937 4180

Portland, OR
phone 503 283 1020
fax 503 283 2201

Toledo, OH
phone 419 878 7000
fax 419 878 7001
fax 419 878 7420
(FCG Kit Operations)

Canada

Grimsby, ONT

phone 905 945 2274

fax 905 945 3945
(Contact Grimsby for other
Service Center locations.)

© 2014 Parker Hannifin Corporation - All Rights Reserved

Parker Hannifin Corporation
Parflex Division

1300 North Freedom Street
Ravenna, Ohio 44266
Phone 330.296.2871

Fax 330.296.8433
www.parker.com/pfd
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