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potential stress on an existing
system, the tube fittings have
been designed to not transmit
installation torque from the tube
fittings to the tubing.

During the rotary movement of the
nut, the internal surface of the nut
meets with the rear surface of the
back ferrule to axially move the
back ferrule forward against the
rear angle of the front ferrule.

Simultaneously, the front ferrule is
driven forward into the angular
section of the fitting body where
the desired “lift to seal” action of
the front ferrule occurs. The back
ferrule “locks’’ on the outside
diameter of the tube to complete
the sealing action and secure the
tube within the fitting.

The resulting “engineered gap’’
between the front and back ferrule
is designed to help compensate for
exposure to system variables such
as vibration, pressure pulsation
and thermal expansion/contraction.

QUALITY

SSP’s Quality System has been
certified to conform to the ISO
9001:2000 Quality Standard.
Achievement of this prestigious
status further confirms SSP's
continuing commitment to quality
which is reflected throughout the
company in its personnel, policies,
equipment, products and service.

In addition, all Duolok tube
fittings are manufactured to the
technical design specifications and

Duolok Tube Fittings

DESIGN

Duolok tube fittings are designed
and manufactured to provide a
reliable, leak-proof connection in
instrumentation and process tubing
systems.Duolok tube fittings
consist of four precision-machined
components:

1) Body
2) Front Ferrule
3) Back Ferrule
4) Nut

rigid quality control standards of
the SSP Instrumentation Division.

Statistical Process Control
techniques are employed within the
manufacturing process to supply
timely, meaningful feedback to the
production team. Continual
process monitoring and equipment
control provide the necessary
manufacturing quality forDuolok
instrumentation grade tube fittings.

PACKAGING

Duolok tube fittings are indivi-
dually bagged to assure the highest
levels of quality, safety and
cleanliness. The protective bags
eliminate contamination (tubing
burrs, dirt, etc.) from entering the
fitting prior to its use, and help to
retain the integrity of the factory
assembled body, nut, and ferrules.

The double ferrule design, with the
staged sequential swaging action
of the ferrules during make-up,
compensates for the variations in
tubing materials, hardness, and
thickness of the tube wall to
provide leak-tight connections in
an extensive range of applications.

Additionally, in fulfillment of the
design criteria, allDuolok
components are manufactured with
stringent tolerances and superior
surface finishes under rigorous
quality control standards to assure
the optimum performance of each
component.

OPERATION

Through the critical interaction of
precision-machined fitting
components with the process tube,
a leak-tight seal is achieved.

The simple geometric rotation of
the Duolok nut provides the axial
thrust necessary to swage the
ferrules to the outside diameter of
the tube. To eliminate any

As long as a Duolok tube fitting is
in its original protective bag, it is
identified as factory new,
completely assembled and ready
for installation.

Additionally, for efficient product
identification and storage, the
Duolok tube fittings are packaged
in boxes that are color-coded to
the tube fittings’ material of
construction and have pictorial
labels which include the part
number, product description and
box quantity.



TEMPERATURE FACTORS

Duolok tube fittings function
reliably in applications ranging
from cryogenic temperatures to
high temperature bake out with the
tube fitting material as the
limiting factor. It is important to
note that elevated temperatures
will reduce the maximumworking
pressure capability of the tubing
system. (For more information
regarding the effects of temper-
ature on tubing pressure ratings,
refer to Table 5 regarding temper-
ature stress factors in SSP’s
Selection Guide for Instrumen-
tation Fittings and Tubing on
pages 50-53).

GAGEABILITY

Duolok tube fittings are designed,
manufactured and quality
controlled to be gageable for
sufficient pull-up during initial
installation. See page 10 for
additional information.

INTERCHANGEABILITY

Duolok tube fittings are designed,
manufactured and quality control-
led to be totally “interchangeable”
with the Swagelok®brand of tube
fittings. Component by component
examination plainly shows the two
brands as completely “component-
intermixable.” The precision
manufacturing of both products to
stringent tolerances under rigid
quality control procedures ensures
the safety, performance and
reliability of service whenever
Duolok and Swagelok component
parts are mixed and used in
accordance with published
installation and service
recommendations.

MATERIALS

316 STAINLESS STEEL
Duolok straight configuration tube
fittings are machined from type
316 stainless steel cold-finished
bar stock in accordance with
ASTMA-276 and ASTM
A-479. Shaped bodies are
machined from close-grained
316 stainless steel forgings in
accordance with ASTMA-182.
All 316 stainless steelDuolok
components are heat code
traceable with certified material
test reports (CMTRs) available.

BRASS
Duolok straight configuration tube
fittings are machined from CA360
and CA345 premium brass bar
stock in accordance with ASTM
B-16 and ASTM B-453. Shaped
bodies are machined from
precision forgings of CA-377
brass in accordance with ASTM
B-124.

PRESSURE RATINGS

Generally, Duolok tube fittings are
rated for pressures equal to the
maximum allowable working
pressures of the tubing recom-
mended for use with the fittings.
However, it is important to note
that many specially designed
fittings, bored-through fittings and
fittings having AN, O-Seal and
SAE/MS integral ends may have
lower pressure ratings than that of
the tubing. (See SSP’s Selection
Guide for Instrumentation Fittings
and Tubing on pages
50-53 or contact your local
Authorized Distributor for more
information regarding tubing and
fitting pressure ratings.)

Duolok Tube Fittings

LIFETIMEWARRANTY

Duolok tube fittings are covered
by a published LifetimeWarranty
as printed on page 54.

TUBE SELECTION

Careful selection and specification
of tubing is essential to the perfor-
mance of a tubing system.When
choosing the appropriate tubing
material, size and wall thickness,
consideration must be given to the
system’s environment, pressures,
temperatures and flows. (For more
information on tube selection,
please refer to SSP’s Selection
Guide for Instrumentation Fittings
and Tubing on pages 50-53.)



2. While holding the fitting body
stable with a back-up wrench,
scribe the nut for a reference point
and wrench tighten the nut 1-1/4
turns for sizes 1/4" - 1" and 3/4
turn for sizes 1/16"-3/16". (See
Figures #2 and #3.)

Duolok Installation Instructions

INITIAL INSTALLATION

1. Duolok tube fittings come
individually bagged and com-
pletely assembled for immediate
use. There is no need for dis-
assembly prior to use. Simply
remove the tube fitting from its
bag, insert the tube* until it
bottoms in the Duolok tube fitting
body and then hand tighten the
Duolok nut. (See Figure #1.)

*Tubing ends should be cut as
straight as possible with all O.D.
and I.D. burrs removed. Use of a
tubing cutter or guide blocks with
a hacksaw is recommended.

2. While holding the fitting body
stable with a back-up wrench, use
a wrench to rotate the Duolok nut
to the fitting’s original installation
position (approximately 1/4 turn
from the hand-tight, snug position)
then continue to tighten the
Duolok nut slightly. (See Figure
#5.)

Note: For all sizes, tighten plugs (P),
machined ferrule end of port connector (PC)
and the Duolok end of the Female AN adapter
(ANF) only 1/4 of a turn. Tube fittings in sizes
over 1" require the use of the SSP Instrumen-
tation Hydraulic Swaging Tool for installation.
Contact your Authorized SSP Instrumentation
Distributor for more information.

REASSEMBLY
INSTRUCTIONS

1. To reassemble a Duolok tube
fitting connection, simply insert
the tubing with the previously
swaged ferrules andDuolok nut
into the fitting body until the front
ferrule seats within the fitting
body, and then tighten the nut by
hand. (See Figure #4.)

Note: By following proper reassembly
procedures, Duolok tube fitting connections
may be disconnected and reconnected
repeatedly.

COMPONENT ASSEMBLY

Should individual component
assembly of a Duolok tube fitting
ever be required, careful attention
must be given to the proper
sequence and direction of the
Duolok components. (See Figure
#6.)



4. Installation of the tubing, with
the pre-set Duolok ferrules and nut
in the appropriate fitting body, can
now be made by following the
standard reassembly instructions
from page 9. (See Figure #9A and
#9B.)

3. Loosen the nut and remove the
tubing with the pre-setDuolok
ferrules and nut from the pre-
setting tool. (See Figure #8.)
Return the protective nut to the
presetting tool.

Pre-setting Tool/Gap Gage

The Duolok pre-setting tool is
used to pre-set the ferrules on the
tubing for subsequent installation
in a fitting body. The pre-setting
tool can be especially helpful when
an installation must be made in a
tight space or hard-to-work area.
The presetting tool allows the
major portion of the installation
work to occur in a more favorable
work setting with only the
completion of the installation in
the hard-to-work area.

PRE-SETTING
INSTRUCTIONS

1. Secure the pre-setting tool in a
vise.

2. Remove the protective nut, and
assemble theDuolok nut and
ferrules loosely to the pre-setting
tool. Insert the tubing through the
nut and ferrules until it bottoms in
the pre-setting tool, and then follow
the standard Duolok tube fitting
installation instructions from page
9. (See Figure #7A and #7B)

Note: To extend the life of a pre-setting tool,
lubricate the tool with a lubricant compatible
with the system’s tubing material, environment
and media. Also, at times an oversized or very
soft tubing may tend to stick in the presetting
tool after make up. To remove the tubing,
gently rock the tube back and forth. Never
turn the tube with pliers or another tool as
such action may damage the sealing surfaces.

Each Duolok tube fitting com-
ponent is manufactured with
utmost precision to provide the
optimum performance interaction
of the components during
assembly. By maintaining such
stringent manufacturing toler-
ances, Duolok tube fittings are
considered gageable for sufficient
pull-up during initial installation.
The Duolok “Gap Gages” are
designed to identify for the
installer or inspector, prior to
pressurizing a system, that
sufficient tightening of the tube
fitting has occurred. Gageability
provides additional reliability for
proper installation and ultimate
tube fitting safety and
performance.

DUOLOK GAP GAGE
INSTRUCTIONS

1. Follow proper installation
instructions (as supplied with the
fittings, or published in the Duolok
catalog).

2. After completion of the
installation instructions and prior
to pressuring the system, choose
the proper size Gap Gage and try
to insert it between the fitting’s nut
and body hex. (See Figure #10.)

3. If the Gap Gage will not enter
between the fitting’s nut and body
hex, no additional tightening is
required.

4. If the Gap Gage will enter
between the fitting's nut and body
hex, additional tightening is
required.

Note: Swagelok Gap Inspection Gages may
also be utilized effectively with Duolok tube
fittings.

ORDERING
INFORMATON

To order Duolok presetting tools
and gap gages, contact your
authorized SSP Instrumentation
distributor.
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Selection Guide for
Instrumentation Fittings & Tubing

TEMPERATURE
The system’s operating temperaturemay affect the initial
choice of tubing material and may also affect the
maximum allowable working pressure for the given tube
size (see Table 5 for temperature stress factors).

LIGHT GAS SERVICE
Light gases such as hydrogen, helium, nitrogen, etc. have
extremely smallmoleculeswhich canbe released through
the smallest of leak paths including tubing surface
imperfections or defects. To provide a successful
connection for light gas service, the tubing must have a
thick enough wall to provide resistance for the setup
action of the ferrules to further compensate for the tube’s
potential surface condition. Tables 1-4 show the tubing
sizes and wall thicknesses recommended for light gas
service.

HANDLINGAND INSTALLATION
Surface scratches and gouges on tubing are a source of
potential leaks. Some precaution when handling the
tubing can help reduce surface scratches and maintain
the surface finish as originally intended by the
manufacturer. Tubing should never be dragged across
rocks, blacktop, pavement, or the tubing storage rack
as scratches and gouges can occur. Sharp blades should
always be used in the tube cutters or hacksaws used to
cut the tubing so as to provide a clean, square cut. Dull
cutting blades can cause internal and external hanging
burrs, and cause the tubing to become oval and affect
proper insertion within the fitting. As a good handling
practice, tubing should always be deburred prior to tube
fitting installation to help assure easy and complete tube
insertion. Additionally, for bent tube assemblies, it is
important to bend tubing prior to installing tube fittings,
and to provide a sufficient straight length of tubing after
the bend to allow the tube to be fully inserted into the
fitting. See Figure A and Table 7 on page 53 for
additional information.Also, to eliminate weight stress
from the tubing upon the fitting and to provide additional
system support for vibration and thermal shock
resistance, the tubing should always be supported by
tube hangers, clamps or trays.

SSP flareless instrumentation quality tube fittings have
been designed andmanufactured to provide reliable leak
free connections in a wide variety of applications. The
design characteristics of the tube fittings compensate
formany of the field variables involved in the installation
of the tube fittings and with the tolerances, wall
thickness, finish and quality of the tubing. A reliable
leak free tubing system will be achieved by combining
the proper selection and handling of tubing with the
proper tube fitting selection and installation. The
following information is provided to assist in the tube
selection process.

MATERIAL
The tubing material chosen must be compatible
with the system’s contained media, pressure and
temperature, as well as with the environment in which
it will be installed. Also, the tubing and tube fitting
materials should be similar for optimum sealing action
to occur (stainless fittings for stainless tube, brass
fittings for copper tube, carbon steel fittings for carbon
steel tube, etc.). The mixing and contact of dissimilar
materials may leave the system susceptible to galvanic
corrosion and/or not allow proper tube fitting makeup
to be achieved. Additionally, the tube fittings have been
designed and manufactured to function within the
hardness ranges allowed for similar tubing materials
by applicable ASTM specifications as referred to in
Tables 1-4.

PRESSURE AND FLOW
The size of the tube’s outside diameter (O.D.) and the
necessarywall thickness are determined by the system’s
pressure and flow requirements. Tables 1-4 detail the
suggested tubing sizes and wall thick-nesses for use
with instrumentation tube fittings. Additionally, the
tables provide the maximum allowable working
pressures for each size of tube recommended for use
with instrumentation tube fittings. If no pressure is
shown on the table for a particular size, the tube is not
recommended for use with instrumentation tube fittings.
The tubing system should not be utilized above the tube’s
maximum allowable working pressure; however,
instrumenta-tion tube fittings have been tested as leak
tight to the burst pressure of the tubing in all
recommended sizes and wall thicknesses.
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®TubeFittings

LIFETIME LIMITEDWARRANTY

Safety
To help ensure the safe and reliable
performance of tube fitting products,
complete systemdesignmust be con-
sidered prior to the installation of the
tubing and tube fittings.Determining
the design compatibility ofmaterials,
media, flows, temperatures and
pressures; as well as implementing
proper installation, operation and
maintenance of the system are the
responsibilities of the systems’
owners, designers and users.

SSP Safety Reminders
All SSP products are designed and
manufactured with safety in mind.
The following is a limited list of
general safety tips as reminders of
good safety practices:

Safety Information / Warranty

SSPguaranteesallDuolok tube fittingsandDuolok tube fittingcomponents tobe free fromdefects inmaterials
and workmanship. Additionally, SSP guarantees Duolok product performance to the published catalog
specificationswhenproperly installedaccording to the catalog selectionand installation instructions.To initiate
awarranty claim, suspected defective product must be returned to SSPwith the nature of potential defect
documented for factory evaluation.Anyproductwith adetermined defect inmaterial orworkmanshipwill be
replacedwith equivalent product at no charge.

Thiswarranty comprises the sole and entirewarrantypertaining to itemsprovidedhereunder.There is noother
warranty, guarantee, express or implied representationof anykindwhatsoever.All otherwarranties including,
but not limited to,merchantability and fitness for purpose,whether express, implied, or arisingbyoperationof
law, course of dealing, or tradeusage are herebydisclaimed.There are nowarrantieswhich extendbeyond the
descriptionon the face hereof; and thiswarranty does not apply in cases of abuse,mishandling, or normal use
depreciation. In no event, whether alleged to arise frombreach of contract, express or impliedwarranty, by
operationof law, negligenceor otherwise,will SSPbe liable for any incidental, consequential, lost property, or
otherspecialdamagesofanykindwhatsoever.Theexclusive,onlyremedyunder thiswarranty is the replacement
of determined defective parts as set forth above.








