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Comparison of MIL-G-5514F
with MIL-P-5514 Revisions C, D, and E

MIL-P-5514A & B are the original series specifications which are now obsolete for
new design...Dimensionally MIL-P-5514A & B differ significantly from MIL-P-5514C,
M D &Eand MIL-G-5514F.

Dash No. Comments

-110, -112, -114, -116 Cylinder bore and piston groove diameters of Rev.
and -337 thru -349 F are .001 less than those specified for Revisions
C,D&E.

-327 thru -336 Cylinder bore and piston groove diameters of Rev.
F are .002 less than those specified for Revisions
C,D&E.

-325 and -326 Cylinder bore and piston groove diameters of Rev.
F are .003 less than those specified for Revisions
C,D&E.

-210 thru -247 Width (G) of one-back-up grooves of Rev. F is .010
greater than those specified for Revisions C, D &
E.

-425 thru -460 Width (G) of one-back-up grooves of Rev. F is .035
greater than those specified for Revisions C, D &
E
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TECHNICAL DATA SECTION

Seals Design

Thanks for giving CoorsTek the opportunity to get involved
with your sealing application. You'll find that this catalog is
easy to use for selecting standard piston and rod seals
since each installation drawing shows the complete dimen-
sioning of seal glands as well as mating rods and cylinders.

The seal configurations also reference, where applicable,
the appropriate military packing gland specification. Thus,
there are CoorsTek seals for the current MIL-G-5514F
gland designs as well as replacements for seals designed
to operate in MIL-P-5514, A through E revision glands.

Some seals shown in this catalog are for use in modified
military/aerospace glands and industrial/commercial
standards. Some of those used in the earlier MIL-P-5514
revisions are considered inactive for new military designs
but can be considered for industrial service. The MIL-G-
5514 designs, “Heavy-Duty Service”, are more appropriate
for current fluid power systems, which require longer seal
life and longer periods of operation at elevated
temperature.

CoorsTek's patented MiniGroove® feature can be
supplied on most sealing surfaces. This exclusive process
helps seal against low pressures and yields even lower
friction coefficients than normally available.

The material property charts will assist you in selecting the
right material for the job. While such charts are helpful,
they should not be considered the ultimate authority but
should be used as a guide only. In the long run, the best
authority is the experience that comes with designing
literally thousands of seals for aircraft, military and
industrial applications. Let CoorsTek get involved at the
outset of your design and we can probably save you a lot of
time and money in the long run.

Materials

“Teflon*” is the registered trademark of the DuPont
Company for its fluorocarbon resins and is known generi-
cally as PTFE (polytetrafiuoroethylene). There are about a
dozen manufacturers of PTFE resins today who supply the
raw materials to processors. CoorsTek processes these
materials and fabricates finished parts for customers
throughout the world...and has been doing this for over a
quarter of a century.

In addition to the general properties of Teflon* and Teflon®
blends shown on the charts, there are other authoritative
works on the subject, which have been published by the
major manufacturers of fluorocarbon resins. These
publications are available to you through your CoorsTek
representative.

Teflon* seals provide the lowest coefficient of friction
available with state-of-the-art materials as well as other
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excellent mechanical properties for low moisture absorption,
dielectric strength, chemical resistance and operation at
extreme temperatures. Some seals are designed to
prevent blowout or extrusion of a rubber O-ring at high
pressures or under rapid reversals of pressure. Others,
such as Teflon* O-rings, make excellent static seals under a
wide variety of design conditions.

In no case can we ignore the specially processed resins
such as virgin PTFE Tetralon® - which is processed for its
extremely long-wearing properties - or materials containing
fillers such as graphite, bronze, glass or molybdenum
disulfide. All contribute to the mechanical properties of the
seals.

VIRGIN TEFLON*, as processed by CoorsTek for seals
applications, meets or exceeds the MIL-R-8791 specifica-
tion. As the name implies, virgin resins are molded without
fillers or additives. Historically, MIL-R-8791 has been the
one selected by seal designers when they want to be
assured of getting virgin material. A recent MIL-R-8791
specification (Amendment 1 to the “C” Revision) was
changed to permit the use of reprocessed material, which
left the design engineer somewhat at a loss when it came
to specifying virgin Teflon*. Revision “D", however, specif-
ically excludes the use of reprocessed materials. In any
event, CoorsTek does not approve the use of reprocessed
Teflon* for seals design. A callout such as MIL-R-8791,
under any revision, is interpreted by CoorsTek as premium
grade virgin PTFE.

There is another common specification, AMS3651, which is
sometimes specified by the seal designer who may be
under the erroneous assumption that it, too, is virgin PTFE.
Unfortunately, AMS3651 does allow the use of reprocessed
material and the design engineer must be very selective in
his choice of suppliers to be sure he is getting virgin PTFE
when it is required.

TETRALON® is virgin PTFE, and is a registered
trademark of CoorsTek for its longwearing Teflon®
material, which also embodies superior anti-extrusion and
dimensional stability properties. Otherwise, there is virtually
no noticeable difference in the mechanical properties of
Tetralon® vs. Teflon* except that the former will outwear
Teflon* by anywhere from 10 to 100 times. This material is
color-coded blue by means of a special dye. It should be
noted that, in some applications, Tetralon® might require a
few additional “wearing in” cycles to burnish the cylinder or
rod. After that, it will wear for a very long time as a most
effective seal.

GLASS FIBER is widely used filler for PTFE seals.
Depending upon the amount used (which is commonly
either 15% or 25% by weight), it is most beneficial in
improving resistance to extrusion and cold flow but at the




expense of low breakaway friction and elongation. Care
should be taken when selecting any glass fill that the seal
does not create an excessive wear problem if the mating
surface is aluminum or other relatively soft material.

TETRALON® 720 is formulated without any abrasive fillers
and thus overcomes the problems associated with sealing
against soft mating surfaces. This material offers an
impressive wear ratio of 1000:1 over unfilled TFE as well
as thermal stability exceeding that of most conven-
tionally filled TFE. Tetralon® 720 has been qualified as the
standard seal material on the B-1 aircraft as well as on
many current aircraft systems.

GRAPHITE filler may be compounded with TFE for high
load-carrying applications where initial wear and general
strengthening characteristics must be provided. It is most
often recommended for use in water or water-based fluids.

BRONZE is added to TFE resins and has been shown to
increase substantially the wear properties of seals,
especially in long-stroke, highly loaded applications.
TETRALON® 510 is a proprietary CoorsTek compound,
which utilizes a bronze filler, is an excellent bearing material, with
the best wear factor of any filled composition known. The
designer must be careful when using this material in certain
corrosive environments where the bronze may be
subjected to chemical attack or in those applications where
dielectric strength is critical.

These are a few of the PTFE materials compounded by
CoorsTek for seals and bearings applications. In general, the
selection of a seal material my be made by the experienced
designer, but when there is some question about usage or
you desire assistance in the selection, please contact us
as early in the design stage as possible. We can
provide you with more complete historical data and help
get your system design off to a good start.

Consider the MiniGroove®

“MiniGrooving” is an exclusive secondary machining
operation used to create very fine multiple peaks and
valleys on the circumference of the sealing face. This
proprietary process results in high unit loading of the seal
even at low force levels to significantly reduce
low-pressure leakage. In addition, the grooves act as
reservoirs to retain a volume of lubricating fluid, thus
minimizing wear.

The MiniGroove feature can be ordered on any CoorsTek
rod or piston seal by adding “M" after the basic part
number (see design charts).

Side Wall Notches
Side wall notches are an optional feature of CoorsTek

seals. However, we do recommend notches for dynamic
seals used in bi-directional pressure applications to assure
rapid response of the seal to pressure surges and sudden
pressure reversals. Although notches are sometimes
recommended on TFE seals to prevent possible side wall
sealing, CoorsTek seals are designed with sufficient end
clearance so that positive pressure under the seal is
maintained. Notching of CoorsTek seals used in single-
acting pistons or rod seals is not normally required.

Ordering Information

The installation drawings shown in this catalog contain
complete ordering information. Parts that are approved for
use by Boeing Airplane Co. may be ordered either by the
CoorsTek part number or Boeing part number and the
drawing notes consider either selection.

Particular notice should be given to the materials of
construction for the various seals. Although material
selection and seal configuration are somewhat inter-
dependent, the seal material specified on the drawings is
more often the result of our having produced most of
that particular configuration in that particular material,
obviously because most of the applications demanded it.
But a change from, say, MIL-H-5606 hydraulic oil to water
as a lubricant could have a significant effect on the choice
of material to use for the seal.

CoorsTek has devised a simple, easily identifiable code for
changing materials within a given part number. The
Material Property chart depicts the more commonly used of
some 100 materials used in seal design.

Example: the basic material for Part Number TF731 shown
on page 50 is molybdenum-disulfide-filled TFE and, thus,
the callout for the -214 size is specified.

TF731-214

If. however, the application called for a food and drug
approved material, the designer may use the same
configuration but modify the material to virgin TFE:

TF731-214 (000)

For a bronze-impregnated material such as Tetralon®- 510:

TF731-214 (050)

The Material Property chart will go a long way to helping
you find the right material for the job. If we can be of any
assistance, please call your local distributor or factory
Customer Service Representative.

*Teflon is DuPont's Registered Trademark
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Material Properties

Tensile
Strength Elongation Specific
ASTM D-1457 ASTM D-1457 Gravity
(psi) (%) ASTM D-1457




Deformation Coefficient of Coefficient of Dielectric Wear Factor
Under Load Thermal Expansion Friction Strength K x 10-10
ASTM D-621 ASTM D-696 Hardness ASTM D-1894 ASTM D-149A in®*min
%) in/in/°F x 10- Shore D " Static Dynamic (V/mil) " lb-ft-hr
7.9 6.8 51 .09 .07 1500 15,000
12.0 7.0 53 .09 .08 350 -
3.0 6.3 56 .13 .08 _— 3
2.3 4.3 65 13 .07 - 5
2.0 3.9 62 13 .09 — B
3.2 6.4 56 .09 .05 — 5
7.3 6.5 52-58 .07 .06 —-
41 57 58 .09 .05 430 6
-~ 3.9 43 58 1 .07 320 6
3.9 5.2 60 .10 .05 650 6 ‘
2.0 3.2 67 15 .09 — 8 ;
3.8 5.2 58 .06 .04 — 9 T
3.9 4.3 58 12 .07 320 6 |'
4.1 57 58 .09 .05 430 7 |!'
6.1 6.3 55 .04 .07 = — |
2.0 5.9 64 .09 .08 — —_
2.5 5.9 58-60 .07 .05 — —
6.6 6.0 56 .09 .05 e 9
5.0 6.4 58 A7 ;143 — 8
4.8 6.2 60 .08 .05 —_ 6
4.6 4.8 62 .16 13 — 10

Note: These data are shown for information and comparison, and should not be used
for design purposes.

*Tetralon is virgin TFE, color coded blue by means of a special dye to differentiate it
from conventionally processed TFE. The wear resistant property of Tetralon is at
least 10 to 100 times greater than white virgin TFE.
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