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br. Harry P. Kupiec. Others who contributed to this project were khr.
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ABSTRACT

The metal boss seal was conceived by Wright Air Develomment Center to

meet the requirements of hydraulic and pneumatie systems with operating
pressures up to 5,000 psi, and temperatures as low as ~100°F. and as

high as 600°F, Basic development on the seal was accomplished by Wright
Air Development Center. Further development work and testing of the seal
were performed by the Aircraft Equipment Testing Company. The appligcation
of the metal boss seal involves the use of deformable metal ring in
conjunction with standard AN. hydraulic fittings with AND10056 or AND10057
fitting ends in standard AND10050 bosses. It is concluded that the metal
boss seal possesses the desirable characteristics for a boss seal as
indicated by tests conducted on size -5, ~8, and =12, The metal boss

seal is considered relatively simple and reliable. With proper choice of
material, it is possible that this seal design may be suitable for oper=
ating temperatures above 600°F, This seal is being ccnsidered as a replace-
ment for the current standard AN 6290 synthetic rubber gasket.,

PUBLTCATICN REVIEW

This report has been reviewed and is approved.

FOR THE CCMMANDER:

D. D. MeKee
Colonel, UsAF

Chief, Aircraft Laboratory
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INTRODUC TION

Laboratory experience has indicated that the present ANDI(050 Boss, in
combination with AND10057 or ANDI10056 fitting end and an AN gasket, is not
satisfactory for use in high pressure pneumatic systems and at -65°F, It is
anticipated that future requirements of the services will include a static seal
suitable for the use at 5000 psi operating pressure and at temperatures lower
than -65°F. and in excess of +160°F,

This testing program deals with the testing of a metallic seal, and is based
on a contract received by the Aircraft Equipment Testing Company from the
Department of Defense, United States Air Force, Headquarters, W,A,D,C,,
Wright-Patterson Air Force Base, Qhio. This contract is not classified and
bears the number AF 33(600)-26548, The initiator was Mr. S. Prete, WCLSM-2
and the Buyer Mr, J, L. Moore, MCPPRF -1. The contract is dated 22
December 1953. This testing and research program started with a W,A,D.C.
design which involves the use of a deformable metal packing in conjunction with
present standard AN hydraulic fittings with AND10056 or AND10057 fitting ends
in standard AND10050 bosses as outlined by W, A,D,C, drawings 553A50,
S53A51, S3A52 and S553C47. |

The contractor was to determine the most suitable material and the pract-
ical limit of tolerances which can be applied to the deformable metal packings
proposed by W, A,D,C, and a practical manufacturing method which could be

used on a production basis. This program covers fitting sizes -5, -8, and -12.
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CONCLUSIONS

I. The rings of final design satisfactorily passed all tests specified by Exhibit
A, and as described by this report.

2. The final design for the metallic seals is shown on Sketch #25 in the back
part of this report.

3. The most suitable material for use in the manufacture of these rings was
found to be cold rolled steel, bar stock, Grade 1020. Rings made of tube stock
did not perform as well as those made from bar stock.

4, Seals made of stainless steel did not perform satisfactorily,

5. Lubrication was found te be necessary during the preforming of the metal

seals before actual installation. Ordinary petroleumn base mineral oil was
found to be satisfactory for this purpose.

RECOMMENDATIONS

1. In view of the successful performance of the sizes covered by this report,
it is recommended that sizes -4, -6, -10 and -16 be tested also.

2, It is recommended that materials other than those specified be investi-
gated.

3. Although the surface finish is specified as 32 micro-inches on the final
design, it is recommended that possible use of rougher finishes be explored.

4, It is recommended that use of the seals for other fluids, such as fuels and
other hydraulic fluids be explored.

5. It is recommended that some investigations be made into the possibility of
eliminating the presetting operation.

6. It is recommended that specific investigation be made into the minimum
torques required for successful performance.

7. Although the presetting tools used in this investigation were not hardened,
it is believed that hardening may increase the life of the tool,

8. The torque values for the presetting operation should be studied.

Hay
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SECTISN_I

DESCRIPPION OF T28DS AND TEST RESUITS
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DESCRIPTION OF TESTS AND TEST RESULTS

l, SAMPLES

The three fitting sizes to be tested are -5, -8, and -12. Eight samples
fabricated to maximum tolerances and eight samples fabricated to minimum tole-
rances of each size were tested with air and hydraulic fluids. The samples of the
WADC design included both ANDI0056 and ANDILOO57 fitting ends,

All designs were tested in test manifolds with maximum and minimum tole-
rance bosses for operation at 5000 psi using hydraulic fluid MIL-0-5606 and air,
Sixteen samples of each size were fabricated., Drawings of the samples used and
the manifolds used during this test are shown on Pages 34 through 55,

2., PNEUMATIC TESTING OF SEALS

The seals were tested under a proof pressure of 10, 000 psi using air for
5 minutes at room temperature, There was no leakage, failure, extrusion, or
permanent distortion. Leakage is defined as air bubbles forming on or rising from
the fitting assembly any time after the first 5 seconds of the air pressure application.
There was no indication of bubbles during this test.

3. LOW TEMPERATURE TESTS

All the fitting assemblies were cold soaked at -65°F. for a period of 24 hours.
The assemblies were cycled with dry air at -65*F., from zero to 5000 psi for 2500
cycles. Temperature of the air in the manifold was no higher then -65°F. during
the cycling test.

The samples were tested for leakage at -65°F. for two rninutes at the following
pressures: 10, 100, 1000, 3000, and 10; 000 psi. There was no leakage as defined

by thi, report,
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The room temperature proof pressure test was repeated, without any evidence
of leakapge.

4. POSITIONING TEST

The positioning test was conducted using an ANDIOOG57 end in the following
manner:

a, Fitting was installed in the manifold according to standard procedure, as
specified in presetting and installation instructions on Sketch #23 & 24

b. Five thousand psi minimum pressure was applied using air. No leak-
age was detected.

c¢. The test circuit was depressurized and the fitting was loosened and the
position was changed so that the metal seal bit into the fitting at a new location
approximately 1/32 inches from the original location,

d. The fitting was tightened and the pressure test was repeated. At least
three position changes from the original location were selected. Pressure was
applied at each position., This test was conducted on 6 maximum and 6 mini-
mum tolerance assemblies of each size. The bosses and fifings were combined
to provide the following tolerance combinations: Low tc low, high to high, and
high to low. The seals were selected at random.

5. HYDRAULIC TESTING

The assemblies were proof pressure tested using MIL-0-5606 hydraulic
fluid for 5 minutes with 10, 000 psi hydraulic pressure. There was no leakage,
failure, extrusion, or permanent distortion of the seal as a result of this pres-
sure test.

6. . IMPULSE TEST {ANDI0056 and AND10057)

The impulse test Was conducted at room temperature maintaining fluid

temperature between 70 and 100°F. Two hundred thousand impulse cycles were
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applied through the assemblies at the rate of 60 cycles per minute. Each
impulse cycle was composed of a rise in pressure of zero to 5000 psi with a
7500 psi pressure peak and dropping pressure to zero, There was no leakage
during the impulse test., During the impulse test the fittiggs were vibrated
at a rate of 1750 cycles per minute with a total amplitude of 1/4 inch during the
first 86,400 cycles, and a total amplitude of 1/8 inch during the last 115, 200
cycles of the test, Vibratory motion was circular, (Sketch # 26) The

data for the vibration and impulse test are shown on Data Sheet # 18,

7. LOW TEMPERATURE TEST (ANDI10056 and ANDI10057)

All the fitting asse:nblies were cold soaked at -65°F. for a period of 24
hours using MIL~0-5606 hydraulic fluid, The samples were impulse tested
using a cyc¢ling rate of 40 cycles per minute fo:; 8 hours at -65*F. The tempe-
rature of the fluid in the manifold was at no time higher than -60%F., during the
cycling. There was no evidence of leakage.

The samples were then tested for leakage at -65°F. for two minutes at
following hydraulic pressures: 10, 100, 1000, 3000, and 10,000 psi. There was
no leakage at any time during this test.

This same proof pressure test was repeated at room temperature. Thete
was no leakage. Data for theée tests are shown on Data Sheet #1, #2 and #3.

8. REPEATED ASSEMBLY TEST

The assembly test outlined in Specification MIL-F-5506 was used to conduct
the repeated assembly test. The fitting assemblies were tightened 15 successive
times using the minimum tightening torque recommended for the fittings being
tested. In this case the fittings, bosses, and rings were made of steel, there-

for the following torques were used:
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Seal Size Minimum Torque Maximum Torque Overtightening Torque

Inch Pounds Inch Pounds Inch Pounds
-5- 180 200 240
-8 450 500 600
-12 900 1000 1200

These maximum and minimum torques were obtained from Data Sheet AND10064
bearing the latest change date of June 14, 1951. The overtightening value was ob-
tained from Specification MIL-F -5506A. dated October 15, 1952 which specifies over-
tightening values to be 11/3 times the minimum value listed. Each tightening
operation included a complete removal of the fitting from the boss, After each third
tightening operation, fitting assemblies were subjected to a fluid pressure of two
times the working pressure and held for five minutes.

This test was conducted using hydraulic fluid MIL-O-5606, There was no leak-
age of the fitting assemblies when subjected to these pressures. At no Time during
the 15 tightening operations were the assemblies difficult te assemble or disassemble.
After the 15 tightening operations there was no leakage or blowoff of the fitting as-
sernblies up to the value of 10, 000 psi.

There was no evidence of leakage when the minimum or overtightening torque
values were used.

9. HIGH TEMPERATURE TEST

The static leakage test was then applied at 5000 psi at 400°F. for five minutes
using MIL-O-5606 hydraulic fluid. There was no evidence of leakage. At the
completion of this test 50% of the fittings were subjected to 550°F. without showing
any evidence of leakage. The torque values used for this test were 20 foot pounds
for the -5 size, 50 foot pounds for the -8 size, and 100 foot pounds for the -12 size.
These torque values shall not be construed as recommended or required torques
for high temperature. They simply represent the actual values used in this

particular test.
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10. BURST TEST

Fifty per cent of the samples were subjected to a burst test consisting of
the application of 20, 000 psi hydraulic burst pressure at room temperature at
a maximum rate of 25,000 psi per minute. There was no rupture of parts or

blowout of the metal seal.
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TEST EQUIPMENT USED

l. Pump: Denison, 5000 psi, 14.5 gpm, driven by 40 hp electric motor.
2, Reservoir:; 100 gallon tank, water-cooled.

3. Fluid: MIL-0-5606 Hydraulic Fluid

4, Hydrauliscope: Aeroquip

5. Solenoid Valve: double solenoid, closed center, 3/4" size, Denison.

6. Timer: Wison, electronic with adjustable "on" and "off' time to
produce necessary speed and impulse peaks for cycling.

7. Vibrator: Designed and built by Aetco. Shown in Photograph #8,
8. Temperature Cabinet: Capacity 550°F.

9. Temperature Cabinet: Capacity - 90°f, - shown in
Photograph #8,

10. Gauges: Calibrated before start of test.
1. Thermocouple: Tag Celectray - 1/4 of 1% accuracy.

12, Miscellaneous; Tubing, fittings, handpumps. needle valves,
unloader.
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Seal Sample Fitting Fitting Boss Thickness

REPEAT PROOF PRESSURE

DATA SHEET #.4

AT

ROOM TEMPERATURE WITH AIR

Torque In Air

Time

No., Tol, End Tol. Of Ring Ft. Lbs. Press,
Inches PSL

1 High ANDI0056 High 100 20 10,000 5 min. -5
2 High ANDI0056 Low . 104 20 10,000 5 min, -5
3 High  ANDI10056 Low . 105 20 16,000 5 min. -5
4 High AND10056 High .1l08 20 16,000 5 min. -5
5 Low ANDI10056 Low . 104 20 10,000 5 min, -5
6 Low ANDL10056 Low .100 20 10,000 5 min. -5
7 Low ANDI0056 High .104 20 10,000 5 min, -5
8 Low ANDI10056 High .102 20 16,000 5 min. -5
25 Low ANDI10057 Low . 104 20 10,000 5 min. -5
26 Low ANDI10057 Low .102 20 10,000 5 min, -5
27 Low ANDI10B57 High . 104 20 10,000 5 min, -5
28 Low ANDI10057 High .104 20 10,000 5 min. -5
29 High  ANDI10057 High .100 20 10,000 5 min, -5
30 High ANDI0057 Low . 107 20 10, 000 5 min, -5
31 High  ANDI0057 Low L12 20 10, 000 5 min, -5
32 High  ANDI0057 High . 108 20 10,000 5 min, -5

The above samples were proof pressure tested in a manifold with 8 high

tolerances and 8 low tolerance bosses as listed above.

No leakage was observed.

WADC TR 55-163
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DATA SHEET #5

REPEAT PROOF PRESSURE
AT .
ROOM TEMPERATURE WITH AIR

Seal Sample Fitting Fitting Boss Thickness Torque In Air Pressure Time Fitting

No. Tol. End Tol. Of Ring Ft. Lbs. PSI Size
Inches
9 High  ANDI0O056 High ,130 50 10, 000 5 min. -8
10 High ANDI0O056 Low .134 50 10, 000 5 min., -8
11 High AND10056 Low 129 50 10, 000 5 min. -8
12 High AND10056 High .128 50 10, 0G0 5 min., -8
13 Low ANDI0G56 Low .128 50 10, 000 ‘5 min., -8
14 Low ANDIO056 High .128 50 10, 000 5 min, -8
15 Low ANDLI0056 Low 126 50 10, 60O 5 min. -8
16 Low AND10056 High .130 50 10, 000 T min. -8
33 Low ANDI0057 Low 127 50 io, 000 5 min. -8
34 Low ANDI0057 High .126 50 10, 000 5 min, -8
35 Low ANDI10057 Low . 130 50 10, 600 5 min. -8
36 Tow ANDILI0057 High .127 50 10, 000 5 min. -8
37 High  ANDI10057 High .123 50 10, 000 5 min., -8
38 High  ANDIO057 L.ow 127 50 10, 000 5 min. -8
39 High ANDI10057 Low .128 50 10, 000 5 min, -8
40 High ANDI0057 High ,129 50 10, 000 5 min, -8

The above samples were proof pressure tested in a manifold with 8 high
tolerance and 8 low tolerance bogses as listed above.

These rings were made of 1020 bar stock. No leakage was observed.
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DATA SHEET #6

REPEAT PROOF PRESSURE
AT
ROOM TEMPERATURE WITH AIR

Seal Sample Fitting Fitting Boss Thickness Torque Air Pressure Time Fitting Size
No. Tol, End Tel. Of Ring In PSI
Inches ¥t. Lbs.

17 High ANDI0O056 Low  .164 100 10,000 5 min. -12
18 High ANDI0056 High .159 100 10, 000 5 min. -12
15 High AND10056 Low  .159 100 10, 000 5 min. -12
20 High AND10056 High .157 100 10, 000 5 min. -12
21 Low  ANDI10056 High .158 100 10, 000 5 min. -12
22 Low ANDI10056 Low .159 100 10, 000 5 min., -12
23 Low  ANDI0056 Low  .155 100 10, 000 5 min. -12
24 Low ANDI0056 High .158 100 10, 000 5 min. -12
41 High ANDL0057 Low  .lb4 100 10, 000 5 min. -12
42 High AND10057 High .155 100 10, 000 5 min. -l2
43 High ANDI0O057 Low  .165 100 10, 0600 5 rmin. -12
44 High ANDI10057 High .156 100 10, 000 5 min. -12
45 Low ANDI0057 High .166 100 10, 000 5 min. -12
46 Low  ANDI0057 Low  .158 100 10, 000 5 min, -12
47 Low  AND10057 High .158 100 10, 000 5 min. -12
48 Low  ANDI0057 Low  .163 100 10, 000 5 min. -12

The above samples were proof pressure tested in a manifold with 8 high
tolerance and 8 low tolerance bosses as listed above.

These rings were made of 1020 bar stock. No leaxage was observeud.
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DATA SHEET # 7

POSITIONING TEST

ROOM TEMPERATURE

Seal Sample Fitting Tolerance Fitting End Boss Tolerance Air Pressure TimeFitting
No. P51
25 Low ANDI0057 Low 5000 5 min -5
26 Laow ANDIO057 Low 5000 5 -5
27 Low ANDIOG57 High 5000 5 " -5
28 Low ANDI10057 "High 5000 5 0 -5
29 High ANDIO057 High 5000 5 0 -5
30 High ANDILO057 Low 5000 5 0 -5
31 High AND10057 Low 5000 5 ¢ -5
32 High AND10G5% High 5600 5 -5
33 Low ANDI0057 Low 5000 5 ¢ -8
34 Low ANDILOG5Y High 5000 5 1 -8
35 . Low ANDI0057 Low 5000 5 1 -8
36 Low ANDI10057 High 5000 5 0 -8
37 High ANDI10057 High 5000 5 " -8
38 High ANDI100657 Low 5000 5 1 -B
39 High AND10057 Low 50060 5 -8
40 High ANDI10057 High 5000 5 ¢ -8
41 High ANDIL0057 Low 5000 5 -12
42 High ANDI0057 High 5000 5 -12
43 High ANDI10057 Low 5000 5 " -12
44 High ANDIL0057 High 5000 5 v -12
45 Low ANDI0057 High 5000 5 -12
46 Low ANDI10057 Low 5000 5 1 -12
47 Low AND10057 High 5000 5 n -12
48 Low ANDI10057 Low 5000 5 o -1z

The above fittings were tried in 6 different positions.
These rings were made of 1020 bar stock.
No leakage was observed.
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DATA SHEET #¥B8

PROOF PRESSURE WITH HYDRAULIC FILUID

ROOM TEMPERATURE

Seal Sample Fitting Fitting Boss Thickness Torque In Hydraulic Time Fitting Size
No. Tol. End Tol. ©Of Rings Ft. Lb. Pressure
Inches
29 High  ANDIOO57 High .100 20 10, 000 5 min. -5
28 Low ANDIO057 High  .104 20 10, 000 5 min. -5
1 High ANDI10056 High .100 20 10, 600 5 min, -5
8 L.ow ANDL0056 High .102 20 10, 000 5 min., -5
26 Low ANDI10057 Low .102 20 10, 600 5 min. -5
6 Low ANDI10056 Low . 100 20 10, 000 5 min. -5
2 High  ANDI10056 Low . 104 20 10, G0C 5 min, -5
30 High  ANDIO057 Low .107 20 10, 000 5 min, -5
The above samples were proof tested individually in a high and a low
tolerance block as listed abovae.
Sample #8 and #6: The metallic ring did not clear alld the last thread on the
fitting. The ring formed over the last part of the last thread,
7 Low ANDIO056 High .104 20 10, 00O 5 min, -5
5 Low ANDI10056 Low . 104 20 10, 000 5 min, -5
4 High  AND10056 High ,108 20 10, 000 5 min. -5
3 High ANDI10056 Low . 105 20 i0, 000 5 min. -5
25 Low ANDI0057 Low . 104 20 10, 000 5 min, -5
27 Low AND10057 High .104 20 10, 000 5 min, -5
31 High  ANDI0057 Low . 112 20 10, 600 5 min, -5
32 High ANDI10057 High .108 20 10, 000 5 min, -5

The above samples were proof tested individually

block as listed above.

in a high and low tolerance

The thickness of the ring .is the basic 0.108 dimension as shown on Sketch #4.

These rings were made of 1020 bar stock.

WADC TR 55-163
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SECTION I1

INVESTIGATION OF

MATERITALS AND GEOMETRY
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SECTION II

INVESTIGATION OF MATERIALS

Three materials were investigated during this program. They are as follows:
(a)} Stainless Steel, {b} 1020 Cold Drawn Steel Tubing, {c) 1020 Steel Bar Stock.

The stainless steel rings were found to be too hard to form properly and did not
provide the satisfactory sealing arrangement even though the torques used were in
excess of normal torque values as may be seen in the data shown on Data Sheet #8.

During the pneumatic proof pressure tests it was impossible to obtain pressures
above 1300 psi due to excessive leakage.

After tightening the stainless steel rings, the {fittings were removed and it wag
noted that the rings had flattened on one side more than on the other. The preset-
ting was not uniform.

The rings made of 1020 steel tubing (cold drawn) were found to be unsatisfactory,

Early tests were conducted with the use of an eight-cavity manifold block using
eight assemblies simultaneously. This procedure proved to be too complicated be-
cause it was difficult to determine the performance of each individual assembly.
Therefore, zingle cavity blocks consisting of one standard boss in a block of s.eel
were fabricated using both nominal dimengions as well as high and low tolerance
dimensions. The tests performed on thece different blocks are shown on the data
sheets in Section II of this report,

When the rings made of 1620 steel bar stock were used satisfactory results were
obtained, These rings were initially tested in individual single cavity blocks and
then later in the multiple cavity manifolds. The successful tests showing per-
formance of the multiple cavity manifolds are described in Section I of this report.

The contract specified that the contractor determine a suitable material. Inas-
much as 1020 bar stock was found to be satisfactory, no further investigation of
materials was made.

GEOMETRY

When the first sample rings were made by Aetco, no special attention was given
to the sharp edge. The rings with sharp edges worked satisfactorily on the
ANDL0057 end of the sample fittings but did not work satisfactorily on the ANDIOU56
end of the sample fittings. The rings were not presetting properly when used on the
short end. After the sharp edge was broken as shown in the final design of the rings
in Sketch #25, satisfactory operation was obtained on both the long and the short
ends of the fitting.

WADC TR 55-1o2 12



During this investigation it was also found that lubrication was required in
order to obtain uniform and proper presetting of the ring on the fitting. Con-
sistent and satisfactory results were obtained after both the sharp edge was
broken, and lubrication was added to the presetting procedure,

FABRICATION

The samples used during this testing program were manufactured on a
South Zend Toecl Room Precision Lathe. Each ring was machined separately
from a piece of bar stock,.

Early efforts using tubing proved unsuccessful. Discussions which were
held with various representatives of several of the steel distributors in
Zaltimore did not reveal any significant reasons why 1620 cold drawn tubing
did not produce as satisfactory a ring as did 1020 bar stock. The suggested
explanation is the graims structure of the tubing,as a result of being drawn,
is different than the graia structure of the 1020 bar stockh.

Several discussions were also ‘held with representatives of various machine
shops both in Baltimore and in New York in regard to the methods used to
fabricate these rings in quantities, It was generally agreed by everyone in-
volved in these discussions that these parts should be made on automatic
screw machines. The fact that bar stock ha8 to be used in place of tubing does
not exercise any particular hardship in setting up automatic screw machines.
Some shops apparently prefer tubing but do not consider this a necessity. The
use of bar stock apparently does not appreciably affect the price of the final
product.

It was also generally agreed that the best procedure for breaking the sharp
edge of the metal ring was to do this operation by placing the rings on a mag-
netic chuck and grinding the edges off. This process would also give excellent
control for the thickness of the ring.

HEAT TREATMENT

Before any of the samples used in this testing and development program
were heat-treated, it was discovered that satisfactory results were obtained
without heat-treatment of the sharp edge. Therefore no investigation was made
regarding methods of heat treatment. When the original design was formulated
by Wright Air Development Center it was believed that heat treatment of the
sharp edge would be required in order to obtain satisfactory results.

WADC TR 55-163 20



DATA SHEET #g9

PROOF PRESSURE WITH AIR

ROOM TEMPERATURE

Seal Sample Fitting Fitting DBoss Thickness Torque Alr Time Fitting
No. Tol. End Tol. Of Ring Ft. Lbs. Press. Size
Inches
37 iligh ANDIO057 High .123 50 10,000 5 min, -8
38 High ANDIC057 Low 127 50 10, 060 5 min, -8
33 Low ANDIL0O057 Low L127 50 10, 000 5 min, -8
34 Low ANDIOO57 High 126 50 16,000 5 min -8
9 High ANDIO056 High ,130 50 10,000 5 min. -8
10 High ANDI0056 Low .134 50 10,000 5 min. -8
13 Low ANDI1OG56 Low .128 50 10, 000 5 min. -8
14 Low AND10056 High .128 50 10, 0600 5 min. -8

The above samples were proof tested individually in a high and low tolerance
block as listed above. No leakage was observed.

1 liigh AND10056 Low .129 50 10, 000 5 min, -8
12 High ANDI10056 FHigh .128 50 10,000 5 min, -8
15 Low ANDI0056 Low  ,126 50 10, 000 5 min, -8
16 Low ANDIGC056 High .1i30 50 10,000 5 min, -8
35 Low ANDI0057 Low  ,130 50 10,000 5 min, -8
36 Low AND10057 High 127 50 10, 000 5 min, -8
39 High ANDIOOBT7 Low . 128 50 €0, 000 5 min. -8
40 High AND10057 High .129 50 10, 000 5 min. -8

The above samples were proof tested individually in a high and low tolerance
block as listed above. No leakage was observed. These seals were made of 1620
bar stock.
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DATA SHEET #1g

PROOF PRESSURE WITH AIR

ROOM TEMPERATURE

Seal Sample Fitting Fitting Boss Thickness ‘Torque Air Time Fitting

No. Tol. End Tol. Of Ring Ft, Lbs. Press. Size
Inches

21 Low ANDI10056. High .158 100 10,000 5 min, -12
23 Low ANDI0056 Low . 155 100 10, 000 5 min. -12
20 High ANDI10056 High 157 100 10, 000 5 min. -12
19 High AND10056 Low 159 100 10,000 5 min. -1z
47 Low ANDI0057 High .158 100 10,000 5 min, -12
46 Low ANDI10057 Low .158 100 10,000 5 min. -12
43 High ANDI10057 Low .165 100 10, 000 5 min, -12
42 High ANDI0057 High .155 100 10,000 5 min, -12
The above samples were proof tested individually in a high and low tolerance

(single cavity) block as listed above. No leakage was observed.
17 High AND10056 Low .164 100 10,000 5 min, -12
18 High ANDI10056 High .159 100 10, 000 5 min. -12
22 Low ANDI10056 Low .159 100 10,000 5 min, -12
24 Low ANDI10056 High .158 100 10, 000 5 min, -12
41 High ANDI10057 Low . 164 100 10,000 5 min. -12
44 Low ANDI10057 High .156 100 10, 000 5 min, -12
45 Low ANDI10057 High . 166 100 10, 000 5 min. -12
48 Low ANDI0057 Low .163 100 10,000 5 min. -12

The above samples were proof tested individually in a high and low tolerance
No leakage was observed.  All of the above

(single cavity) block as listed above,

rings were made of 1020 bar stock.

WADC TR 55-163
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DATA SHEET #U

PROOF PRESSURE WITH HYDRAULIC FLUID

ROOM TEMPERATURE
Seal Sample Fitting Fitting Boss Thickness Torque In Hydraulic Time Fitting Size

No. Tol. End Tol. Of Rings Ft. Lb. Pressure
Inches PS5l

37 High  ANDIO057 High .123 50 10, 000 5 min. -8
38 High ANDI10057 Low 127 50 10, 000 5 min. -8
33 Low ANDI10057 Low 127 50 10, 000 5 min, -8
34 Low ANDI10057 High .126 50 10, 000 5 min. -8
9 High  ANDI10056 High .130 50 10, 000 5 min. -8
10 High ANDI10056 Low .134 50 10, 000 5 min. -8
13 Low ANDI10056 Low .128 50 10, 000 5 min. -8
14 Low  ANDI0056 High .128 50 10, 000 5 min, -8

The above samples were proof tested individually in a high and low
tolerance block as listed above.

11 High ANDIO056 Low . 129 50 10, 00O 5 min. -8
12 High  ANDI10056 High .128 50 10, 000 5 min. -8
15 Low ANDI10056 Low L126 50 10, 000 5 min. -8
16 Low ANDI0056 High .130 50 10, 000 5 min, -8
35 Low ANDIQ057 Low 130 50 10, 000 5 min. -8
36 Low  ANDI10057 High .127 50 10, 000 5 min. -8
39 High  ANDI0057 Low . 128 50 10, 000 5 min. -8
40 High  AND10057 High .129 50 10, 000 5 min. -8

The above samples were proof tested individually - in a high and low
tolerance block as listed above,

The thickness of the ring represents the basic 0.130 dimension as shown
in Sketch #5.

These rings were made of 1020 bar stock.
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Seal Sample Fitting Fitting Boss Thickness

DATA SHEET #12

PROOF PRESSURE WITH HYDRAULIC FLUID

ROOM TEMPERATURE

Torgque In Hydraulic

Time Fitting Size

No. Tol. End Tol. Of Rings Ft. Lb. Pressure
Inches PSI
21 Low ANDI10056 High  .158 100 10, 000 5 min, -l2
23 Low ANDI10056 Low . 155 100 10, 000 5 rmin. -12
20 High ANDI0056 High .157 100 10, 000 5 min. -12
19 High ANDI0056 Low . 159 100 10, 0600 5 min, -12
47 Low ANDI10057 High .158 100 16, 000 5 min. -12
46 Low ANDI10057 Low .158 100 10,000 5 rnin. -12
43 High ANDI10057 Low .165 100 10,000 5 min. -12
42 High  ANDI0057 High .155 100 10, 000 5 min. ~12
The above samples were proof tested individually in a high and low
tolerance block as listed above,

17 High ANDI0056 Low .164 100 10,000 5 min, -12
18 High ANDI10056 High .159 100 10, 000 5 min. ~12
22 Low ANDL0056 Low .159 100 10, 000 5 min, -12
24 Low ANDI0056 High .158 100 10, 000 5 min, -12
4] High  ANDIOC057 Low 164 100 10,000 5 min, -12
44 High  ANDI0057 High .156 100 10, 000 5 min. -12
45 Low ANDICO57 High . .166 100 10, 000 5 min. -12
48 Low ANDI10057 Low . 163 100 10, 000 5 min. -12

The above samples were proof
tolerance block as listed above,

tested individually in a high and low

The thickness represents the basic 0.161 dimension as shown on Sketch #6.

These rings were made of 1020 bar stock.
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DATA SHEET #14

PROOF PRESSURE WITH AIR

ROOM TEMPERATURE

Seal Sample Pressure Torque Size Tolerance Tolerance Fitting End
No. P51 Fitting Boss
3 1300 35 Foot Lbs, -5 Max. Min. ANDIQ057
4 1300 35 . on -5 Max. Max. ANDI1G0O57
5 1300 35 noon -5 Min. Min, ANDIO057
6 1300 35 oo -5 Min. Min. ANDILJG3T
8 1300 3 . n -5 Min. Max. ANDIC057
9 1300 65 v n -8 Max. Max, ANDIOG57
12 1300 65 " u -8 Max. Max, ANDIL0057
16 1300 65 " i -8 Min. Max. ANDI0057
17 1300 105 -12 Max. Min, ANDILO057
21 1300 105 " o -12  Min, Max. ANDILO057
22 1300 105 ¢ " -12 Min, Min, ANDI0057
23 1300 105 n° o -2 Min, Min, ANDI0057
35 1300 65 n 0 -8 Min. Min. ANDIL0056
36 1300 65 " " -8 Min. Max. ANDI0056
37 1300 65 . n -8 Max. Max. ANDIL0056
38 1300 65 0 -8 Max. Min, ANDI10056
41 1300 g v+ n -12 Max. Min. ANDI10056
44 1300 165 v " -12 Max. Max. ANDI10056
46 1300 105 = n -12  Min, Min. ANDLO056
48 1300 o5 v -12  Min, Min. AND10056

Note: This test was conducted using stainless steel seals. These rings leaked so
badly it was impossible to get pressure any higher than 1300 psi.
Chemical Analysis for Stainless Steel Tubing:

Heat 20284 Ni., 10, 89
Carbon . 058

Mang. 1. 66

Phos, . 025

Sul. . 006

5il., .35

Cr. i3.66
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DATA SHEET #15

PROOF TEST (HYDRAULIC)

Seal Sample No. Fitting Size Tolerance Fitting End Pressure PSI Time
Fitting
1 5/16 Inches Maximum ANDI10057 10, 000 5 rin.
2 5/16 " Maximum ANDI10057 10, 000 5 min.
3 5/16 ¢ Maximum ANDI0057 10, 000 5 min
4 5/16 " Maximum ANDI10057 10, 000 5 min
5 5/16 " Maximum ANDI10057 10, 000 5 min
6 5/16 " Minimum ANDI10057 10, 000 5 min
7 5/16 " Minimum ANDI10057 10, 000 5 min.
8 5/16 " Minimum ANDILI0057 10, 000 5 min
S 1/2 " Maximum ANDI10057 10, 000 5 min
10 1/2 " Maximum ANDIOO57 10, 000 5 min
11 1/2 " Maximum ANDIIOO57T 10, 000 5 min,
12 1/2 " Maximum ANDIOO57 10, 000 5 min
13 1/2 " ’Minimum ANDICO57. 10, 000 5 min
14 1/2 u Minimum ANDIL0057 10, 000 5 min
15 1/2 " Minimum ANDIO0O57 10, 000 5 min.
16 1/2 " Minimum ANDIC0G5T 10, 000 5 min
17 3/4 v Maximum ANDI0057 10, 000 5 min
18 3/4 " Maximum ANDIGG57 10, 000 5 min
19 3/4 " Maximum ANDIOG57 10, 000 5 min
20 3/4 " Maximum ANDI0057 10, 0G0 5 min
21 3/4 u Minimum ANDI10057 1G, 000 5 min
22 3/4 " Minimum ANDLOC57 10, 600 5 min
23 3/4 " Minimum ANDI10057 1¢, 000 5 min
24 3/4 " Minimum ANDILO0O57 10, 000 5 min

Note: It will be seen that this data sheet covers the ANDIO057 fitting end only.
At the time this test was conducted difficulty was encountered using the rings on

the short end because of interference with the thread, This condition was cleared
up later and satisfactory results were obtained on the short end as well as on the
long end and the data for the short end are shown on Data SheetS # 8, 11, & 12.

These fittings were tested individually in single cavity blocks, with the bosses made

to nominal (not high, not low] dimensions. Leakages were zero for all fittings and
seals listed above, These rings were made of 1020 bar stock.
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DATA SHEET #16

PROOF PRESSURE WITH AIR

ROOM TEMPERATURE

Seal Sample No. Fitting Fitting Boss Thickness Torque Air Time Fitting

Tol. End Tol. Of Ring Ft. Lbs. Press. Size
Inches
29 High ANDI10057 High .100 20 10, 000 5 min, -5
28 Low ANDI10057 High 104 20 10, 000 5 min. -5
1 High AND10056 High .100 20 10,000 5 min. -5
8 Low ANDI10056 High .102 20 10, 000 5 min, -5
26 Low AND10057 Low .102 20 10, 000 5 min, -5
6 Low ANDI0056 Low .100 20 10, 000 5 min. -5
2 High ANDI10056 Low .104 20 10, 000 5 min. -5
30 High ANDI10057 Low .107 20 10, 000 5 min. -5

The above samples were tested individually in single cavity blocks. The
bosses were made up to high and low tolerance dimensions.

Samples #8 and #6: The metallic ring did not clear all of the last thread on the
fitting, The ring formed over the last part of the last thread.

7 Low ANDI10056 High 104 20 10, 000 5 min, -5
5 Low ANDIL10056 Low 104 20 10, 000 5 min, -5
4 High ANDI10056 High .108 20 10, 000 5 min. -5
3 High AND10056 Low .105 20 10,000 5 min, -5
25 Low AND10057 Low .104 20 16, 000 5 min. -5
27 Low ANDI0057 High .104 20 10, 600 5 min. -5
31 High ANDI10057 Low .12 20 10, 000 5 min. -5
32 High ANDI0057 High .108 20 16, 000 5 min, -5

The above samples were tested individually in single cavity blocks. The
bosses were made up to high and low tolerance dimensions. All rings listed were
made of 1020 bar stock. No leakage was observed even though interferences were
found after disassembly. Sharp edges were removed and lubricant was used
on the preforming cperation, thus clearing up the interference problem.
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DATA SHEET #17

PROOF PRESSURE

ROOM TEMPERATURE

AT

Sample Fitting DBoss Thickness Torgue Hydraulic Time Air Time Fitting
Fitting End Tol, Of Ring Pressure Press,
Inches

A ANDIC056 Low .102 20 10, 000 5 min, 10,000 5 min -5
L ANDI10056 High .101 20 10, 0006 5 min, 10, 600 5 min -5
C ANDI10OG57 Low . 108 20 10, 0CO 5 min, 10,000 5 min -5
D ANDI10057 High . 104 20 1, 0GG 5 min. 10,000 5 min -5
E ANDI10G56 Low L 125 50 £, 000 5 min. 10,0060 5 min -8
F ANDI0056 EHigh 126 50 10, 000 5 min. 10,000 5 min -8
G ANDIG057 Low .128 50 10, 000 5 min, 10,000 5 min -8
H ANDIOGSY ligh . 130 50 10, 000 5 min. 10,000 5 min -8
I ANDI10CHS Low .156 100 16, 000G 5 min. 10,000 5 min -1z
J ANDI0056 High .158 100 10, 005 5 min. 10,000 5 min -12
K AMDIO057 Low .l62 100 16, 000 5 min. 10,000 5 min -12
I. ANDI0057 High .160. 100 10, 000 5 min. 10,000 5 min -12

These rings were made of 1020 steel tubing.

The above samples were proof tested individually in a high and low tolerance
single cavity block as listed above.
fittings.

They did not form into proper. shape,

Four rings were used on sample K fitting

The fittings used were regular AN bulkhead

These rings did not form as well as the rings made of 1020 bar stock.

before it would hold pressure, and 3 rings were used on sample L fitting before it

would hold pressure.
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DATA SHEET #1%

PROOF PRESSURE WITH HYDRAULIC FLUID

ROOM TEMPERATURE

Seal Sample No. Pressure Torque Size ‘ Tolerance Fitting End
4 1000 PSI 35 Ft, Lb. -5 Maximum AND10057
12 1000 " UL -8  Maximum AND10057
16 2000 65 v -8 Minimum AND10057
17 5000 » g5 » » -12  Maximum ANDI10057
44 4000 105 v n -12 Maximum ANDI10056
48 6000 g5 » n -12  Minimum ANDI10056

Leakage was excessive to raise pressure above 7000 psi.

The above test was made with stainless steel rings.

rings made of 1020 cold drawn bar stock the test was repeated with satisfactory

results as shown on Data Sheets #8, #11,, and #12.

After changing to

Even with the use of the higher torque values, these assemblies leakad.

WADC TR-55-163

30



L00 #.03

S IERONF3

/

825 285 nia.

NN N -
P X Q

g
O
3
ﬂ
o
N
N

]

——

|
i

A TapDE LR,

S£3

SCALE DOUBLE SIZE
MTL. ~KETOS 700L STEEL
TOLEBANCES ! UNLE 55 SPECIFIED
XX = 2,000
XXX - #0085

WADC TR 55-163

PEESETTING JOOL ~ F)e S/ZE

SKETEH



002 .,0%
,§75 228

o 3
E/ , L~ /ENFS
VT

)
~ 590 =~
76

e 200 #. 06 CUBE——
:
|
|
|
|

TOOL: PRESETTING- 1/2 SIZE

SCALE: DOUBLE SIZE
MTL: KETOS TOOL STEEL
TOLERANCES: UNLESS SPECIFIED
XX - x,010
XXX - % ,005

SKETCH #2

WADC TR 55-163 32



. o ; Zo - - “-v-..\\‘“ /
w10
\\(,x' —-‘-—-—~35 a#/a \\
- ,____x_ 1237 2:855
LO#.0F —a R
N / J6 ~12 N3
| \\\ :
[ P .
. ol
————— ; ;
- N
S
N I 4 {Q ©
Q : : 1 N Q
9 S L AN
4 2 ’ ]
D - P
S —
N P
| Zan —0.968 D/5.
B2 DA,

TOCL!PRESETTING - 5/4 SIZE

SCALE: DOUBLE SIZE
MATERIAL: KETOS TOOL STEEL
TOLERANCES: UNLESS SPECIFIED
XX - x,010
XXX - %, 005

SKETCH #2
WADC TR 55-163 33



P . /3 —=
/
/ -~ Fi 91’5 ‘e
/ - 839 4|
N \ /
o]
) , / 0867
{f l - L P
./O8 G—— _ﬁ\!
} L | EDGE 70 BE WABL
s
'/_’“‘-—-\ 1
\ {i/ \"I\!r \i s
METAL SEAL - 5/16 SIZE
SCALE: DOUBLE SIZE PRELIMINARYW.A.D,C, DESIGN

SKETCH #4

WADC TR 55-163 34



018 £

— 07#
’

I\
; EDGE 70 BE HAEL

METAL SEAL 1/2 SIZE

SCALE: DOUBLE SIZE PRELIMINARY W, A.D,C, DESIGN

SKETCH #5

WADC TR 55-163 35



IR,
2

3

4

EHGE 70 BE HALD

METAIL SEAL - 3/4 SIZE

SCALE: DOUBLE SIZE PRELIMINARYW, A, D.C, DESIGN

SKETCH #6

WADC TR 55-163 36



K& Z

"

)

7

4

70* PRESETTING BOSS

R

This shows a typical fitting and metal seal inserted into a presetting
die for the presetting operation. Presetting is required before the

metal seal and fitting are installed into a standard boss.

Note: Complete Presetting and Installation instructions are given on
Sketches #23, #24.

SKETCH #7

WADC TR 55-163 37



£ 003~ 004 o Bt s LO5 —wed
: £ 0/5 #.05
: 0324 O/5 - . ——— ——— /QF A0~ 000
' 5 A BOTH ENDS
X.0785 — vl w5 N L0
BT # V2

AN I::lp ! \
TN b il o TR SA S ——
i n ) R IS ‘\l; - L
N i ‘
L \ _// / : - . _T ES 1. ‘
S b e -
* 424 N
, THEEAD BLELIEF OFS ™ 225 e I f Mo My g
% 988y sy
X 424 ~— VGl g ¥
* .40 TR N gy gy My
s .s58 — = \ T8 R NN
‘ L e Ny

THEERD WE ~20 NFZ-PO. 46489 ¥ !
T FPLARCES

R LOW TOLECANCE /MENS/ON

LOW TOLELAYEE /T r Ng
s ST E

- e AL

ATL L BALE £330 STFEEL

SCALET FLLL S/ZEZ
SKETCH # 8

AND10056 & ANDIO057 ENDS

WADC TR 55-163 38



# Vet
~—— 2% T
750 la
£ 00F =04 —= S50 = S OE  —wm
# o  Fos %o
-, )
Lo .O32#,0/5 T v L
| Wel-YoR 2" ——
1 i )ﬁ E 7”#‘!'//2«°*
%m\ 1 R SO \
oN— ==
_"f——__ | 1 A ; 4
PSP s [ 1 o R
THEEAD £ELIEF 0752, N h N
A ! | 9
o
HKK G2 T et Q 3 N
KK 5Ot l‘ :*) 1)
oand \\ h) ‘Q {\
»x. 448 : ; \\ N N tq\

-
o
L

THEERD [Z2-ZONFF-PL ZETE X¥
T A CES

» BOTH £NO S
X X HIGH TOLEEANCE LDINIEN S/ 0N

HICGH TOLEEANCE SITTING
-5 S/ZL

MTL P BAE LIFO STEEL
SCRLET FULL O/ ZL~

ANDI10056 £ ANDI0G057 ENDS

WADC TR 55 _143 39

SAETCH F 2




—1 1007252 L&_A ~— 2453 £.0/5
; —-—j~—.03z:f—.o/5j
;‘65735.0/5*”—"5"; S 1_..,___ st ) P8 L O
| XX .094 v e [ | o 560 %
2537 252 Hﬁ P /87 %

IR — g B

- ] | |

XX 657 - ; %

* n

'& Q

3 S

; + 'H

THREAD BELIEF 09T+ 005 - 0 ~
| S

/
THELAL F/4d -/6NFE PH.7OEL xt/
3 PLACE S

H X LOW TOLERANCE DIMENS/ON

*BOTH ENDS

LOW TOLERANCE FITTING
-§ SIZE

MTL: 4130 STEEL
SCALE: FULL SIZE
AND10056 & ANDID057 ZNDS

SKETCH #1¢
WADC TR 55-163 40



|
— 1007555 | e 2453 £ 0/5—»—!
lle 032 L 045
6572 O1F —tme ot || LES £ O/5
IR Y A~ e e ] { e 57O MW
* ] e i
253 f’,f;% | T /27 ¥ »*
| | !
37% 4y - — — i
i ,_/" “ . : _ . R .; ‘JNA )
; o i L L i f
v { : ?
! K 2 .660 i ;‘ ¥y ¥
! ! !
| < H N m Q
y : P S o A\
g [ 50 . il Q. D
Sabhait | %% X
THEEAD BELIEF . 0932005 ‘ — ) k? 3
i N) \. 9

THEEAD Tk - ENFE 2o goos X ]
F L pCES

X X% HIGH TOLERANCE DIMENS/ON
*ROTH ENDS
HIGH TOLERANCE FITTING
-8 SIZE
MTL: 4]30 STEEL

SCALE: FULL SIZE
ANDI10056 & ANDI10057 ENDS

SKETCH #11

WADC TR 55-163 41



i
-1 4 i

B /375 - 0o ;-'“— E—‘F——_'"_"j- Q32 £ o/5

| el 032A 08
| —— S64 —— e ke S G G2 H O/

N | £ 005 ‘ A .0/
;/5a-f5o""_*‘-,b/~\ 3/5 L L Q00 A
7 o -— &m‘*x

S FLACES

et =

xx .94z
XK 234 e

THEEAD | Mg ~VEZN-3 ED /0044 KK N —

609 #. 003 x
664 L. O0F X
945 #. 003 X

XX LOW TOLERANCE LIMENS/ON

*BOTH ENDS
LOW TOLERANCE FITTING
-12 SIZE

MTL: 4130 STEEL

SCALE: FULL SIZE
AND10056 & ANDIO057 ENDS

SKETCH #]2

WADC TR 55-163 42



—d 375 2007 e | 3, 032 # O/5 ———

.85 = |- /562 2+ /5
. E— | el
\/5".1.‘-5‘4- =345 21805 *
L5 st — Wt
.5/‘74.-4?.55 \ i / l 5701'//2:‘ P
%—\\ — — — ,';__\
S tih e EEEE S BRI By calll B
ﬂfﬁ\} ﬂ, - \‘
\ . i 1 |
S2//putis i A =
=T 1
XX /RO — r-— i
THEEAD CELIEF /5005 et
X X .9485 i ¥ X% %
¥ X.zq44 L oo g
1 g Q Q
THEEAD | 5p~/2N-3 20. JOOBA — ;\* : N
F FPLACEFS X % 9 0 %
% v 0

XX HIGH TOLERANCE L/IMENS/ON

*Both Ends
High Tolerance Fitting
-12 Size

MTL: 4130 STEEL
SCALE: FULL SIZE
AND 10056 & ANDIC057 ENDS

WADC TR 55-163 43

SKETCH #13



MAKE 8 BOSSES 77//5 £ ’VD

7O BECTI/ON A-A ,-f’\\\
THELAD AD. 1.0/24 L P0.5°
MAEK THIS END "HIGH 2
: ) 4
W R .
X N N
N
“‘>{ iy - ! i
- . , \ setrion A4
) \ !
% \\r -~ ~1’/ DEILL T2 THEOUGH
i \d /
9o ")l - f
®ogy DT
. '§ VA /L: 7 (i
o L :
AN s V—1\mp sacy £vo Foe
S §jtg N | : %" PIPE ALUG
) 1
BRI | |
N ] /
| y —— N '
: + * | ' —}
L B A B
- . A / //9.5°
i ‘ 3
.. N N L
Q g: //‘ — |- /425 ',{ T
Y & T oy
Q N \ 1 | Q g
gé N’) \_/ ’ ?_ ~
MY crion B
tln)b THD FD. /. 0084
Qg NN MAEK THIE ENMD "LOW
R - Loz03
Dy oW SKETEH # /4
N RN, e 200 £.032 —» MANIFOLD ~DASH 125/2E
S merEemaL: 430 srEFL 44 WADC TR 55-163



MAKE 8 PORTS A7

- 2.02.032

THIS ENO TO - —~ A
SECTI/ON A4, ‘ £0#.032 / /20,5°
MARK THIS END HIGH ; o THREAD RD. .7/26
: 1 - 3/4-/6 NF3
—————————— e S S S
3 * : ;T N 08 T
- | f P F— i - 1
N 9 é \\ / ;.[ . .f
N h& e e e o
§ . * l. - . - ;7 \\\ . ,:f‘; } L 59 O
g seconAA T N/ —.772
NI | i
Iy | | N DEILL *Yze THEOUGH
@E | | Zef EACH ENOD £0E
g o ] * £ INCH SIPE
L _AL. I f A
AU A E | :
i E : !
\9 | !
B ]
! g
X ,- |
' | |
: : | |
v ) #
: ;
B Q | B)
| é
: } THEEAD ©.7094 -3/4-/6 ¥F3
L / _.a7s
o
MARE 8 PORTS 2 / /9.3 767
A7 THIE ENO Sy e
7O SECT F-5. T o e o o i { \ — -
MARHK THIS END "Lomt” / 094 | }~ '
. \ _ !
A r |
MATER/IAL % / kg ' !
4/ 30 STEEL 7y i

WADC TR 55-163

&cmwBﬁ

SKETCH #15
AIANIFOLD -8 SIZLE




MAKE 8 PORTS TH/S fzvm-—z .06 —
7O SECTION AA. ) ] :
MACK THIS END "HIGH" ™ ~r /* 03

040

-«-f—, 25403

o - - e A

&—- 451,06 —w

.

THD PO, 470/ /ZZ-ZO/VFJJ - \
.s:'cr/ovaA \

DE/IL e THEOUGH.
TAP ENDS FOR ,’/z 2 FIPE

TEQUAL SFACES

S E e —i:-
/%,u___

e—
1
§
|

- B O6
7

.

L 5/3

MAKE 8 POETS TH/S *
END JO SECT. B-8. R P e
MARK THIS END Low” P

e

e -
/

-

THEO RD.4675 taRoMall

SECTION ﬁ B

: i
|- g - e

-\t_'i%

‘l*.‘.‘\/s' R

kS

SKETCH #/&

MAN/FOLL —5 SIZE
AT TERBL ! £/30 STEEL 46 WADC TR 55-163

L6285



C'SINK TO 390°X.5/5
BOTH SIDES MUST BF
CONCENTEIC WITHIN
005 FULL INDICATDE
BEADING.

-+.00%

,750_.,004. R —-———— |, 2850#.0/5
= '*—‘ /5O TO HEX.
| DIAME TER
—
secrron=d=
Al THREAD Y2 -~20 NF3

RD. 470/ %

MEATELIAL, 4,30 STEEL

NUT
HIGH TOLEFANCE
-5 SIZE

AN 6289
SAETCH #/7

X HIGH TOLERANCE LO/MENS/ON

WADC TR 55-163 47



CISINK 7O F0°X ,485
BOTH S/ DES M5 BF
CONCENTEIC WITHIN
005 FULL INDICATOR

LEAL/NG., \

SECTO HEX.
LIAMETER

7507 ggi 25020/5 |

A

a
e

secrronA-.

THEEAD 220 NMF3
PL L4785 x

MATEEIAL, £/30 STEEL

j OLERANCE O/MENS/ON
¥ LOW Tt ANCE O/IMEN ANUT

LOW TOLERANCE
L -5 S5/ZE
AN 6289

SKETCHY #78

WADC TR 55-163 48



A~

7*.a03
L0 -, po0g

MTL: £/30 STEEL

e

CEinn 80X 768
BOTH S/DES MUST
BE CONC., WITHIN

el 3/2 £.,0/5 005 £1.C.

Wo Yi-16 NFZ
PO. 0.7/26 %

-

secrion A

IET T HEX. DP/A.

NAST
HIEGH TOLEEANCE

-8 S/ZE

X HIGH TOLERANCE LC/MENS/ON

WADC TR 55-163

AN 6289

SKETCH #/9

49



Cisink F0°X . 73S

BO7H S/DES MUST

BE CONC. WITH/IN
+.
/.0-—.33‘::1 005 FJ.C.

A
1

o -3/2 £.0/5

D 3
HO T4 s6 NFZ
PD. 0.709 4%

¥

A
L
i

SEC T/ONAA

/5 C O HEX. PIA.

MTL L1300 STEEL NCT
LOW TOLEE ANCE
-8 S/ Z2&
W LOW TOLERANCE DIMENS/ON AN 6289

SKETCH #Z0

WADC TR 55-163 : 50



| 00
— 1375 5%%

‘i+-+-l|- 406 *.0/5

f |

=

“\ CBINK F0° X /. 077
L BOTY BIOES MUST BE
' P\ CONC. W/THN 005 ~/7.C.

A |15 TO HEX. DIA.  SECTZON. /4/4

NET
MG TOLEEANCE
/2 S/ZE
AN 6289

MTL: 4/130 S7TEEL SKETCH HZ/

¥ HIGH TOLERANCE QOIMENS/ON

WADC TR 55-163 51



375 7°9%%

et — , LOG Z.0/5
7

i
‘ —

CBINK GO° X L O4T
BOTH S/IPES MUST BE

A_“"’" /52 7O HEX, L/A. 556770/\/_44](4_

NUT
LOW TOLEEANCE

—/Z S/IZE
AN 6289

MTL L A0 STEEL SKETCH #FZ2Z

¥ LOW 7TOLERANCE LIMENS/ON

WADC TR 55-163 52

' CONC. WITHIN . 005 A~ /.C.



PRESETTING AND INSTALLATION INSTRUCTIONS

This face of aut muist be flush with

.. start of thread.

&\m

j%

NUT, MI6269* or AN 92i

Place nut on fitting as shown.

 *The recess oa the AN6259 Nus oammot be used

with the seal.

: METAL SEAL

|

e

S
TAPEEED FOGE

PRESETT/ING TOOL

WADC TR 55-163
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Use opposite face of nut.

2. Place metal seal on fitting

with tapered edge facing toward
this end of fitting, as shown,

Screw assembly into presetting
tool as shown. Have the fitting
bottom in the tool as shown.
Lubricate surface of tocl where
metal seal makes contact with
surface of tool, Tighten nut
with wrench until metal seal

is preset around the neck of
the fitting, and conical surface
of seal siratches conical surface
of presetiing tool.

SKETCH #23



PRESETTING AND INSTALLATION INSTRUCTIONS - Continued

WADC TR 55-163

STANDARD AND 10050 BGSS

54

-

/4”1 Remove assembly from

presetting tool. The metal
seal should not slip off the
fitting if the presetting
operation has been performed
properly.

Screw assembly into standard
boss. Tighten down nut with
torque values as follows:

20 ft, lbs. for -5 size
50 ft. 1bs. for -8 size
100 ft. 1bs. for -12 siz=

The same procedure may be used
to preset and install a fitting with
an ANDICG56 {itting end, sxceps
that & AN6289 mut shall mot be used
sad the ARDIOQS6 fittiag will mot
botsom in the [resestiiag tool,

SKETCH #24-
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JHESE SURFACES MUST BF o
PARALLEL S
7 \
i e _

APPRX. 005 —

Size A B C D E F G
+.003 £,002 +.003 +.000 +,002 +.005
-. D00 -.000 -,005
-5 .613  .539 .500 ,108 .067 .0l5R .O0O05R
-8 L8600 .780 .750 .130 .074 .0I8R .O005R

-12 1.222 1.128 1.062 .161  ,083 .0Z2IR .005R
. Concentricity between dimensions A, B, and C within .003 F.I.R.
Surface finish: 32 micro-inches RMS, maximum.

Scale: 4:1 METAL SEAL

Material: Cold Rolled Bar FINAL DESIGN
1020 Steel SIZES -5, -8, -12

Break all edges . 005 unless otherwise specified

Break all sharp edges an” »move all hanging bures and slivers.

SKETCH # 25
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SCHEMATIC DIAGRAM - IMPULSE AND VIBRATION TEST

i s Ly

O A e e —
8

ORGS0 T S e S

«'_':; \/—_! 1'3

1. Reservoir
2. Pump

3. Unloader Valve

4, Accumulator

5. Solenoid Valve

6. Electronic Timer

7. Hydrauliscope Pick-up

8. Hydrauliscope

9. Manifold with samples under test.
10. Relief Valve

11, Gauge
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secrron. Al

Vibratory Motion was circular,
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SCIHEMATIC DIAGRAM OF PLIEUMATIC CIRCUIT

Hydraulic

Presnure -—
Source * r

F 250 psi air pressure source
P ¢ % .

-

1 T‘l
2 L = 1
I ™=

—— Or—
[]

6
7 "
T oo T T
L
Exhaust
1. Solenocid-operated hydraulic 4-way valve.
2. Hydraulic Actuating cylinder,
3. Relief Valve
4. Check Valve
5. Gauge
6. High Pressure Receiver
7. Manifold with samples under test.
8. Three-way control valve
SKETCH #27
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FIG. 1. THE DASH FIVE METAL RINGS USED IN THIS PROGRAM

FIG. 2, TYPICAL PRESETTING DIE USED IN THIS PROGRAM
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FIG. 3. THE VIBRATION SET UP USED IN THIS TEST PROGRAM
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FIG. 4.

AIR PRESSURE PROCF TEST PERFORMED IN THIS PROGRAM
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