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LS.Department 400 Seventh Speet, § W
of ransportation Washinglon DC 20590
Research and

Special Programs

Administration

DOT-E 7205 (EXTENSION)
SECOND REVISION January 25, 1980

In accordance with 49 CFR 107.105 of the Department of Transportation (DOT)
Hazardous Materials Regulations DOT-E 7205 1is Hereby extended for the
party (ies) listed below by changing the expiration date in paragraph 10 to
September 30, 1996. This change is effective from the issue date of this
extension. All other terms of the exemption remain unchanged.

This extension applies only to party(ies) listed "below based on the
application(s) received in accordance with 49 CFR 107.105. This extension
constitutes a necessary part of this exemption and must be attached to it.
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Alan I. Roberts - (DATE)
Asgogiate Administrator ' ' ‘
_ for Hazardous Materials Safety

Dist: USCG

EXEMPTION HOLDER APPLICATION DATE

U.S. Department of Defense July 25., 1994
Falls Church, VA ’
ADVISORY

IF YOU ARE A HOLDER OF AN EXEMPTION THAT AUTHORIZES THE JSE OF A PACKAGING
WITH A MAXIMUM CAPACITY LESS THAN 450 L (119 GALLONS) OR A MAXIMUM NET MASS
LESS THAN 400 KG (882 POUNDS), PLEASE BE ADVISED THAT YOUR EXEMPTION MAY
NOT BE RENEWED BEYOND SEPTEMBER 30, 1996. IN ADDITION, NO NEW CONSTRUCTION
OF PACKAGINGS WHICH FALL WITHIN THE NON-BULK CAPACITIES LISTED ABOVE ARE
AUTHORIZED AFTER SEPTEMBER 230, -1994. THIS IS CONSISTENT WITH THE
IMPLEMENTATION OF THE NEW PACKAGING PEQUIREMENTS ADQPTED UNDER DOCKET
HM-181, ANY APPLICATION SUBMITTED TO THIS OFFICE TO RENEW AN EXEMPTION
.BEYOND THE SEPTEMBER 30, 1996 DATE WILL BE DENIED UNIES> THE APPLICATION

' CONTAINS ~ SUPPORTING INFORMATION TO JUSTIFY THE (ONPINUATION OF THE
EXEMPTICN. -
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" DEPARTMENT OF TRANSPORTATION

RESEARCH AND SPECIAL PROGRAMS ADMINISTRATION

WASHINGTON. D.C. 20590 ‘
DOT-E 7205 ’

(SECOND REVISION)

1. The Department of Defense, Washington, D. C., is hereby granted
an exemption from those provisions of this Department's Hazardous
Materials Regulations specified in paragraph 5 below to eliminate
certain dunnage requirements for the transportation of the military
explosives identified in paragraph 3 below in commerce. subject to the
requirements specified herein. This exemption authorizes certain sto-
wage deviations and provides no relief from any regulation other than
as specifically stated.’

2. BASIS. This exemption is based on Military Traffic Management
Command's application dated September 10, 1979, submitted in accordance
with 49 CFR 107.105 and the -public proceeding thereon. .

3. HAZARDOUS MATERIAL (Descriptor and class). Military explosives
classed as Class A explosives, Class B explosives, and Class C explo-
sive identified in Coast Guard Classes I, II-A, II-B, IX-A, IX-B, IV,
v, VII, X-A, X~B, and X-C (see 46 CFR 146.29-99},

4. PROPER SHIPPING NAME (45 CFR 172.101)., Specific commodity name or
generic description, as appropriate. .

5. REGULATION AFFEdTED.-‘46 CFR 146.29-99.

6., MODE OF TRANSPORTATION AUTHORIZED. (argo vessel.

7. SAFETY CONTROL MEASURES.

a. This exemption authorizes the elimination of partitiom
bulkheads and type "A" dumnage floors, required by 46 CFR
146.29, between the following Coast Guard classes of military
explosives when in palletized units and shipped from the Naval
Weapons Station, Concord, California or the Military Ocean
Terminal, Sunny Point, North Carclina:

Coast Guard Class I and I-4
" H Class I and IX-4
" " Class I and IX-B
" w Class I and X-4
n " Class I and X-B
" " Class v and X-4
" n Class IX-B and X-A
" " Class X-C and II-BE
" " Class X~-C and Iv

" "o Class ¥-C and = VII.
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b. The palletized units stowed in accordance with the terms of
this exemption must be of such construction that the individual
units can safely support adjacent cargo. Where construction of
palletized units would not safely support adjacent cargo, a
Class "A" dunnage floor or separation bulkhead must be con-
structed. Minimum construction standards for Class "A" dunnage
floors are contained in 46 CFR 146.29-11. Minimum construction
standards for a separation bulkhead shall be as follows:

4x4 uprights spaced on 30" ceaters with 2x12 faceboard .
placed on both sides of the uprights to catch all pallets

on both top ahd bottom. The maximum vertical spacing of

faceboards shall be such as not to allow the passage of

the smallest unit adjacent to the partition bulkheads.

., Stowage under the terms of this exemption must be to the satis~
faction of the local (oast Guard Captain of the .Port or his
authorized representative who may impose the use of partition
bulkheads and/or Class "A" dunnage floors as necessary to provide
for a safe secure stow.

8. SPECIAL PROVISIONS. A copy of this exXemption mist be carried aboard
each vessel vsed to transport packages covered by this exemption.

9. REPORTING REQUIREMENTS. Any incident inpvolving loss of contents
from the packaging covered by this exemption must be repurted to the Office
of Hazardous Materials Regulation as soon as practieable.

10. EXPIRATION DATE. December 1, 1981,

Issued at Washingron, D.C.:

Py JAN 23 1230
lan I. Roberts & (DATE)
Associate Director for

Hazardous Materials Regulation
Materials Transportation Burean

Address all inquiries to: Associate Director for Hazardous Materials
Regulation, Materials Transportation Bureau, Research and Special Programs
Administration, U.S. Department of Transportation, Washington, D.C., 20590.
Attention: Exemptions Branch.

Dist: B of E, Uisce




OOT FRP - 1 STA\DAD
DATE: Original; July 1, 1981
Revision 1; March 15, 1982
Revision 2; February 15, 1987

BASIC REQUIREVENTS HOR FRP TYPE 3RC OIVRGSITE CYLINDERS

§ 178.AMA  Fiber reinforced plastic (FP) full fwrapped} composite (D)
cy!inders made of definitely prescribed materizls.

§ 178.8A-1 General.

Each cylinder must conformwith these basic requirarents and the
specific requirarents of the applicable exerption.

§ 178.AA-2 Type, size and service pressure.

Type 3FC cylinder consisting of resin inpregnated continuous filarent
windings in both longitudinal and circunferential directions only over a
seanless aluninum |iner; not over 200 pounds veter capacity; and service
pressure at feast 900 PSI but not greater than 5000 PSI.

. § 178.AA-3 Inspection by whan and where.

Inspections and verifications must be perfommed by an independent
inspection agency approved inwriting by the Director for the Office of
Hazardous Materials Transportation (G-MT), in accordance with 49 CFR 173.300a.
Chanical analyses and tests must be nmede in the United States unless otherwise
appraved inwriting by the Director for CHVT in accordance with 49 CFR
173.300b. ,

§ 178.AA-4 Duties of the inspector.

(a) Detemmine that all materials conformwith the provisions of this
standard before releasing them for cylinder manufacture.

{b} Verify chemical analysis of each heat of. |iner material by
analysis ar by abtaining producers certified analysis. A certification fram
the menufacturer indicating conformance with this requirerent is acceptable
when verified by check analysis on one samle taken frav one cylinder liner
out of each inspection lot of 200 cylinders or less. Verify conformance of
filarent and resin system carponents with the requirevents specified in §
178.AA-5. :

{c) Prior to the initial shiprent of any specific camosite cylinder
design, verify that the design qualification tests prescribed in § 178.AA-18
have been perforred with acceptable results.

. ' {d) Verify conformance of carpleted cylinder with all requirarents
including marking, condition of inside, heat treatment, and threads. Report
minimum thickness of liner vall noted.




{e} Verify winding process to assure that composite material is
uniform, of required thickness and pattern, and in accordance with the
cotposite structure present in cy!inders subjected to the design qualification
tests. :

(f) Witness all tests and pressurization, obtain copies of all test
results and certifications; report voluretric capacity, pemranent expansion
and carpleted caorposite ¢yl inder vweight.

{g) Furnish corpleted inspector’s report {§ 178.AA-16) to the neker of
the cylinder and upon request, to the purchaser. (See § 178.48A-17}.

§ 178.AA-5 Authorized material and identification of materiiall .
{a) Aluminum }iner must be 6351 or 6061 alloy and T6 tarper.

‘ (b} Filarent material must be camrercial Type-S or camwrercial Type-E
fibergiass. Filarents must be tested in accordance with ASTM D-2343-79 and
have minimm strand strength as fol loas:

(1)  Type-S Glass ---- 400,000 PSI.
(2} Type-E Glass ---- 200,000 PSi.

{c}] Resin systammust be epoxy or modified epoxy type. Resin systam
rmust be tested on sarple coupons representative of the carposite over-wrap in .
accardance with ASTM D-2344-67 for water boil shear test, and have a minimm
shear strength of 5,000 PSI.

(di WMbterials must be identified by a suitabie method during
manufacture.

(e} Materials must be of uniform gquality. WMaterials with injurious
defects are not authorized.

§ 178.AA-6 Mbnufacture.

{ai Liner. Aluminun liner must have dirt and scale ravoved as
necessary to afford proper inspection; no defect that is likely to weaken the
finished liner appreciably is autharized; reasonably svooth and unifom
surface finish is reqguired. No interior folding in the neck area is pemnitied;
stooth gathering of the material in the neck in which there are no sharp
rooted folds is acceptabie. |[f not originally free fram such defect, the
i iner surface may be machined or otherwise treated to eliminate these defecis
provided the required minimunwall thickness is maintained. Liner end contour
must be concave to pressure.

{(b) Corposite cylinder. The camposite cyiinder rmust be fabricated




fram an aluminum liner fuliy overwrapped with resin impregnated cont inuous
filarent windings. Winding pattern must be "helical" or "in plane and hoop”
wrap, applied under controlled tension to develop the design camosite
thickness. After winding is campliete, the camposite must be cured by a
control led terperature profile, and auto-frettaged by pressurizing to not less
than 105 and not greater than 115 percent of the prescribed minimm test
pressure. No defect that is {ikely to weaken the finished cylinder
appreciably is acceptable.

(c) Welding or brazing. V\Ea-iding or brazing for any purpose
whatsoever is prohibited. :

(d} Lot size.

(1) Lirner lot size.. A "liner lot" means a group of liners
successively produced having the sare: size and configuration;
specified material of construction; process of manufacture and heat
ireatrent; eguiprent of manufacture and heat treatrent; and conditions
of time, tetperature and athosphere during heat treatrment.

{2} Carposite cylinder lot size. A “carposite cylinder lot"
means a group of cylinders successively produced fran qualified liners,
having the sare size and configuration, the sare specified materials of
construction, the sare process of menufacture to the sare cylinder
specification and auto-frettaged under the sare conditions of
tayperature, time and pressure.

{3) in no case may the lot size exceed 200 units; honever, any
unit processed for use in the required destructive tests need not be
counted as one of the 200, but rmust have been processed with the lot.

{e) Design qualification tests. Prior to initial shiprent of any
specific cylinder design, qualification tests as prescribed in § 178.AA-18
must have been performed with satisfactory resuits.

5 178.AA-7 WAalt thickness.

{a) Mininun thickness of the |iner must be such that after auto-
frettage, the corpressive stress in the sidena!l of the liner at zero pressure
will not exceed 95 percent of the minimum vyield strength of the aluminum as
detemmined in § 178.AA-12(a} or 95 percent of the minimum design yield
strength shoan in § 178.AA-18(h). The meximun tensile stress of the liner at
operating pressure must not exceed 60 percent of the yield strength.

(b}  The maximum filarent stress at service preséure nust not exceed 30
percent of the filarent stress at the virgin burst pressure of the (ot test
cylinder. '

- (c} The end designs must incorporate added materials to assure the
stresses in these areas are less than the stresses found in the cylindrical
portiaon.

‘




(d) Stresses shall be camputed fram Carputer Code NASA CF-72124
"Cavputer Program for the Analysis of Filarent Wound Reinforced Metal Shell

Pressure Vessels” May 1966, or other suitable analysis technigues.

§ 178.AA-8 Openings.

{a) QOpenings are permitted on the heads only. Center line of openings
must coincide with the longitudinal axis of the cylinder.

[b) Threads are required. Threads must be clean cut, even, without
checks and to gauge.

(e} Tapered threads are not pemmittied.

(dj Straight threads confomming with National Gas Straight (NG5S}
thread standard are authorized. These threads must conform to the
requirerents of Federal Standard (FED-STD)-H28 (1978). Other straight threads
having at least 6 engaged threads are authorized provided that the calculated
shear strength is at least 10 tines the test pressure of the cylinder.

§ 178.AA-9 Themml treatment.

{a) The aluminum liner must be solution heat treated and aged to the
T-6 tarper after all foming operations and prior to pressurizing and
ovenwrapping.

[B) The resin must be cured at the terperature specified and by the
pracess set forth in the cylinder manufacturer’s specification and noted in
the Inspector’s report. Curing terperature and process rmust correspond with
that applied to the cylinders subjected to the qualification tests. The
curing terperature must not exceed 350 ° F.

§ 178.AA-10 Pressure relief devices and protection for valves, melliief
devices, and other connections.

Pressure relief devices and protection for valves and other connections
must conformwith 49 CFR 173.34(d} and 173.301{g}, except that the adeguacy of
the pressure relief devices for each design may be verified in accordance with
§ 178.AA-18(g).

§ 178.AA-11 Nondestructive tests. -
(a) Hydrostatic test.

{1} By water-jacket, operated so as to obtain accurate data.
Pressure gauge must pemnit reading to accuracy of 1 percent in the range
of 80 percent to 120 percent of test pressure. Expansion gauge rmust

pemmit reading of total expansion to an accuracy of either 7 percent or
0.1 cubic centimeter.

{2} The accuracy of thee test equigrent must be raintained by




periodic recajibration. Becords must be maintained to verify that the
test equipvent is calibrated on a regular basis. A calibration cylinder
capable of verifying the equiprent accuracy for the material, size and
test pressure of the cylinders to be tested must be used for checking
the equiprent at the beginning of each day.

(3) Pressure nust be maintained for 30 seconds and sufficiently
longer to insure cavplete expansion. Any internal pressure applied
after auto-frettage and previous to the official test nmust not exceed 90
percent of the test pressure. |f, due to failure of test apparatus, the
test pressure can not be maintained, the test may be repeated at a
pressure increased by 10 percent or 100 PSl, whichever is loaer. Not
more than 2 such repeated tests are pemmitted.

{4) Each cylinder must be tested to at least 5/3 times service
pressure. [n no case may the test pressure exceed the auto-frettage
pressure.

§ 178.AA-12 Destructive testis.

(a)} Physical tests. To detemine yield strength, tensile strength

and elongation of the aluninum liner material. Applies to aluminum liner only,

(1}  Required on 2 specimens cut fran one [iner taken at randam
out of each lot of 200 liners or less.

{2) Specimens must be: gauge length of 2 inches with width nor
over 1-1/2 inches; or gauge length of 4 times the specimen diareter (4D
bar), provided that a specimen with gauge length at least 24 times
thickness with width not over 6 times thickness is authorized when [iner
vall is not over 3/16 inch thick. The specimen, exclusive of grip ends,
nust not be flattened. Grip ends nay be flattened to within one inch of
each end of the reduced section. When size of liner does not pemit
securing straight specimens, the specimens may be taken in any location
or direction and may be straightened or flattened colid and by pressure
only, not by bloas. Vhen such specimens are used, the inspector’s
report must show that the spemmens viere so taken and prepared. Heattng
of specimens for any purpose is not authorized.

(3] The vield strength in tension shall be the stress
corresponding 1o a permenent strain of 0.2 percent of the gauge ifength.

{i} The yield strength shall be detemmined by either the
"offset” method or the "extension under load" method as prescribed
by ASTM Standard E8-78.

{ii) 1Inusing the "extension under load" method, the total




strain or "extension under load™ correspording to the stress at
which the 0.2 percent pemmanent strain occurs may be detemined
with sufficient accuracy by calculating the elastic extension of
the gauge fength under appropriate [oad and adding thereto 0.2
percent of the gauge length. Elastic extension calculations shall
be based on an elastic modulus of 10,000,000, In the event of
controversy, the entire stress-strain diagran shall be plotted and
the yield strength determined fram the 0.2 percent offset.

(iii) For the purpose of strain measurarent, the initial
strain shall be set while the specimen is under a stress of 6,000
pounds per square inch, the strain indicator reading being set at
the calculated corresponding strain.

{iv) Cross-head speed of the testing mechine shall not
exceed 1/8 inch per minute during vield strength determination.

. (b} Cycling test. One cylinder taken at randan out of each lot of
200 cylinders must be subjected to cyclic pressurization test by
hydrostatical ly pressurizing the cylinder between approximetely zero PSIG and
the designated pressure at a rate not to exceed 4 cycles per minute. Adequate
recording instrurentation must be provided if the equiprent is to be left
unattended for periods of time. All cylinders used in the cycle test must be
destroyed.

{c) Burst test. One cylinder taken at random out of each lot of
cylinders shall be hydrostatically tested to destruction by pressurizing at a
uniform rate up to minimum prescribed burst pressure, holding the pressure
constant at minimun burst pressure for 60 seconds; and increasing the pressure
to failure. The rate of pressurization nust not exceed 200 PSI per secord.
The cylinder cycle tested in paragraph (b}{1) above may be used for this burst
test.

§ 178.AA-13 Acceptable results of tests.
{a} Hydrostatic test.

{1}  The permanent voluretric expansion of the cylinder rmust not
exceed 5 percent of the total voluretric expansion at test pressure.

{2) Al cylinders failing to pass the hydrostatic test must be
rejected.

{b} Physical test. Applies to aluminum )iner only.

(1) Efongation must be at least 14 percent; except that an _
elongation of 10 percent is acceptable when the authorized specimen size
is 241 x B6t.

(2} \hen the test resuilts fail to neet requirarents, the lot
must be rejected.
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{3) A retest of a rejected lot is authorized if an inproper test
was made due to the presence of a defect in the specimen or if the

equiprent or procedure was faulty. The retest must be perforred on
specimens taken from the sare cylinder {iner.

{c) Cycling test.

(1} Each test cylinder must withstand at lfeast 10,000
pressurization between approximately zero and service pressure fol loned
by at least 30 pressurizations between zera and test pressure, without
evidence of distortion or faiiure.

{2} When the test cylinder fails to withstand the cycle test,
the lot represented must be rejected. ,

{d) Burst test.

{1) Burst pressure shall be at least 3 times the service
pressure and in no case less than the value necessary to rmeet the stress
criteria of & 178.AA-7(b). Failure must -initiate in the cylinder
sidanall. Cylinders with marked service pressure not exceeding 2,200
PSi must remain in one piece. Actual burst pressure must be recorded.

. {2} When the test cylinder fails to withstand pressure up to the
minimumn prescribed burst pressure, the lot represented must be rejected.
§ 178.AA-14 Rejected liners and cylinders.
(a) Physical test. Reheat treatvent of aluminum liners that faiied

the physical test is authorized. Subsequent thereto, acceptable |iners must
pass all prescribed tests.

(b} Mydrostatic test. Cylinders rejected by the hydrostatic test rmust
not be placed in service.

(c} Cycle test. Cylinders of lots rejected by the cycle test nust not
be placed in service.

(d}] Burst test. Cylinders of lots rejec{ed by the burst test must not
be placed in service. :

§ 178.AA-15 Marking.

{a) Each cylinder rmust be penmanently marked {other than starping in
the filarent wrap) in the epoxy coating on the side near the end of the
cylinder containing the valve outlet.

. (b} Required markings are as follons:

(1) DOT-E ****.WYY {where ****=Exgrption nutber, and YYYY =

-
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service pressure in PSIG).

(2) A serial nutber and an identifying syrbol (letters});
location of seriai nurber to be just below or inmediately following the
DOT mark; location of sythol to be just beiow or inmmediately following
the nurber. The syvbol and nurber nust be those of the maker. The
syrbol mmust be registered with the Director for G, dupiications not
authorized.

(3) The inspector’s official mark must be placed near the serial
nurber.

{4} Date of test (ponth and year) so placed that dates of
subsequent tests can be easily added,

(5) Examples of cylinder marking:
DOT-E ****-2000
1234-XY
- AB
3-81
ar;

DOT-E **#%-2000-1234-XY-AB-3-81
{c) Size of marks must be at least 1/4 inch high if space permits.
{d) Additional markings are pemnitted (in the epoxy coating].
§ 178.AA-16 Inspector’s report.

{a) The inspector must prepare a repart that is clear, legible and in

accordance with the following form:

RERCRT OF MANLFACTURE OF FIBER REINFORCED PLASTIC (FRP) TYPE 3RC




FULL COMPCSITE {FC) ALUMINM LINED QOVPRESSED GAS CYLINDER.

{Place)
{Date}

{(Exarption nurber)
Manufactured for Carpany.
Located at
Menufactured by Carpany.
Located at
Consigned to Camany.
Located at

Quantity Size inches outside diareter by inches long

Marks placed on the of the cylinder are:

OT-E
Serial nurbers to inciusive.
ldentifying syrbo! {Registered)
inspector’s mark (Registered}
Test date(s}
Other marks {if any)

Each carposite cylinder was mede by covpletely overwrapping a seamless
aluminum [iner with resin inpregnated filarent reinforcarent. Camosite
overwrap was made by winding resin inpregnated cont i nuous
filarent over this liner in both longitudinal and circunferential directions,
falloned by curing the resin at controlled tarperature.

The aluminumwas identified by heat nuvbers and verified as to chemical
analysis, record thereof is attached hereto. Liners fabricated from the
aluninumwere sofution heat treated and artificialily aged to T-6 tenper.
Physical tests were made in the presence of the inspector and report of test
results is attached hereto.

Fach }iner was inspected before and after closing in the ends. All that
were inspected were found to be free fram sears, cracks, lamination and other
defects which might prove injurious to the strength of the cylinder.

Liner wal ls were measured and the minimun thickness noted was at least
equal to the minimun design thickness. the outside diareter was found by 2
close approximation to be inches.

Filarent and resin were certified by the manufacturers, and identified
by package nurber. Filavent was verified as to strand strength. Carposite
was verified as to shear strength. After wrapping, carposite was cured per
manufacturers’s specification.

Prescribed auto-frettage and hydrostatic tests were made in the presence
of the inspector. All cylinders accepted conformwith the specification
requirerents. Results of auto-frettage and hydrostatic tests are attached
hereto.

*
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Tensife stress on the aluminum liner is calculated to be ___ PSi at
service pressure. Filarent stress is calculated to be ___ PSI in the hoop
direction and PSI in the longitudinal direction at service pressure.

| hereby certify that all of these cylinders proved satisfactory in
every vay and conformwith the requirerents of DOT-E ; except as

folions:

Exceptions taken 10 any reporting or testing requirerents of this
exarption are:

{Signed)

{ inspector)

REOCFD OF CHEIMICAL. ANALYSES OF MRTERIAL FOR LINER

{Place}

(Date)

{Exerption nuvber } .

.Serial nurbers 1o inclusive,
Size inches outside diareter by inches long.

Vade by Campany.
For . Corpany.
ivaterial description

NOTE: Any anission of analyses by heats, if authorized, must be
accounted for by notation herein reading "The prescribed certificate of the
menufacturer of material has been secured, found satisfactory, and placed on

file." or by attaching a copy of the certificate.

Allay Cylinders
Designat ion Represented Chanical Analyses
(Serial QOthers

Nurbers) Si Fe Cu Wh Mg Cr Zn Ti Ea. Total Al

Meterial was menufactured and mill analyses made by
Originals of the certified mii! analyses reports are in files of the rraterral

manufacturer.

{Signed)
. { inspector)

REOOFAD OF PHYSICAL TESTS OF MATERIAL ROR LINERS.

*




(Place)

{Date)
{Exarption Nurber)
Serial nurbers 10 inclusive,
‘Size inches outside diareter by inches long,
Made by Carpany
For Cavpany
Test specimen description .
Cylinders Yield Strength Tensile
Represented at 0.2 percent Strength
by Test. Offset (pounds {pounds per Elongation
Lot Code _{Serial Nos} per_sguare inchj square_inch)__ (percent) _
(Signed)
( Inspector)
REFCRT OF QIVFCSITE ANALYSES
(Place]) -
{Date)
(Exanption nurber)
Materiatls
. Manufactured by Cavpany
For Carpany
Nurbered
Filarent specification and designation
Manufactured by Capany
Manufacturing Inter- laminar
package nurber Tensile strength shear _strength_

RESIN SYSTBVI COMAONENTS
MINLFACTLRING BATCH NVBERS

Resin Curing agent Accelerator

Batch nutber Type B8atch nurber Type Batch nurber Type

Signed

| . . : Inspector

REFORT OF HYOROSTATIC TEST FOR FRP TYPE 3FC OYLINDERS




® .

(Place)
(Date)
(Exgrption nurtber)
Manufactured by:

Located at:
Manufactured for:
Located at:
Serial nurbers: 10 inclusive.
Syrhol
Minimum prescribed test pressure psig.
Waight - pounds Hydrostatic test
{without valve)
Perma-
Auto- Total nent Ratio Actual
frettage expan- expan- of PE  test
Serial Carpo- Volure -pressure sion  sion to TE

sure

nutber Liner site Total cu.in psig CU.in_ cu.in_ percent psig

LOT CYCLINS A\D BLRST TESTS

Nurber of
Serial pressurizations Burst
Type of Nurber of to service to test pressure
test cylinder pressure _ pressure (psig}

Cveling

Virain Burst

§ 178.AA-17 Retention of inspector’s report.

‘
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The inspector’s report (& 178.AA-16)} must be retained for 15 years fram
the original test date on the cylinder by the maker and the inspector.

§ 178.AA-18 Design qualification tests.

{a) General - Except as authorized in § 178.AA-10(a), the
qualification tests as prescribed in this paragraph shall have been perfonred
on representative cylinders of each specific design prior to any initial
shiprent. All cylinders used for design qualification tests nmust be
fabricated on the sare equiprent and subjected to the sare processes as is
used to produce cylinders intended for charging and shiprent. All tests must
be witnessed by an independent inspector. Test reports must be kept on file
by the cylinder meker and made available to the independent inspector and the
VT upon request .

{b} Design changes. For purposes of this standard, a design change
is: {1} any change inmaterial; (2} a 10 percent or greater change in diaveter
or service pressure; or (3} a 30 percent or greater change in water capacity.

{c) Test requirevents. Each cylinder design or any design change to
an approved cylinder design rmust be qualified by subjecting representative
cylinders to the tests prescribed in the following table:

CRIGHINAL
DESIGN DESIAN  HANGE
Diareter or
iVaterial Service_pressure Water capacity
Greater Greater
10 to 20 than 20 30 to 50 than 50
Type of Any percent percent percent  percent
test change change change change change
Cycling-
Arbient X X X X X X
Cycling-
Environ-
mental X X - X - X
Cycling-
Thenmal X X - X - X
Hydraulic _
burst X X X X X X
Guinfire X X X X X X
Bonfire b4 X X X X X

{d) Pressure cycling tests. All cycling tests shall be perfonred by
hydrostatically pressurizing the cylinder between approximately zero and
designated pressure at a rate not in excess of 4 cycles per minute. All
cylinders used in cycle tests rmust be destroyed. Adequate recording
instrurentation must be provided if equiprent is to be left unattended for
periods of time.

{1} Cycling test at arbient tewperature. One representative

-
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cylinder shall be cycle tested at arbient terperature without shawing
evidence of distortion, deterioration or failure, as follons:
pressurize fram approximately zero to service pressure for 10,000
eycles; then pressurize fram approximately zero to test pressure for at
least 30 cycles. After successfully passing this test the cylinder nust
be pressurized to burst in accordance with paragraph {e}{1) of this
section and the burst pressure recorded.

{2) Enviromrental cycling test. One representative cy!inder
free of any protective coating shall be cycle tested without showing
evidence of distortion, deterioration or failure as folloas. Any
cylinder subjected to this cycling test rmust be destroyed.

{i) Condition the cylinder for 48 hours at zero pressure,
140 °F. or higher and 95 percent or greater relative humidity.

{ii) Pressurize fram zero to service pressure for 5,000
cycles at 140 °F. or higher and 95 percent or greater relative
humidity.

(iii) Stabilize at zero pressure and avbient conditions,

{iv) Then pressurize form zero to service pressure for
5,000 cycles at -60 °F. or .ioner.

(v} Stabilize at zero pressure and arbient tarperature
conditions.

(vi} Then pressurize fram zero to test pressure for 30
cycles at arbient terperature.

{3) Thenmel cycling test. One representative cylinder shall be
tested without showing evidence of distortion, deterioration or failure
as follons. After successful ly passing this test, the cylinder must be
pressurized to burst in accordance with paragraph (e} {1} of this section
and burst pressure recorded.

{i} Cycle test at arbient tearperature by perfomming 10,000
pressurizations fram approximately zero to service pressure and at
least 30 pressurizations fran zero to test pressure.

{ii) Then hydrostatically pressurize to service pressure;
and submerge the pressurized cylinder in 200 °F. fluid, soak for
10 minutes; transfer and subrerge in -60 °F. fluid and soak fram
10 minutes. Subject cylinder to 20 such cycles restricting the
transfer time to at least one minute but not more than 3 minutes.
The pressure in the cylinder may be controlied so that it does not
exceed test pressure nor less than marked service pressure.

(e} Hydraulic burst test.

(1} One representative cylinder shall be hydrostatically
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pressurized to failure as follons: pressure shall be increased at a
uniformn rate up to minimum prescribed burst pressure; this pressure to
be held for at least 60 seconds; then pressure will be further increased
to failure. The pressurization rate throughout the test must not exceed

200 psi per second.

(2} Burst pressure must be at i(east 3 times the marked service
pressure, and in no case less than the value necessary to meet the
stress criteria of § 178.AA-7(b). Failure must initiate in the
sidenall. Cylinders with marked service pressure not exceeding 2200 psi
must ramain in one piece. Actual burst pressure must be recorded.

{(f} Gunfire Test. One representative cylinder charged with air or
nitrogen to service pressure shall be inmpacted by a 0.30 cal iber amor-
piercing projectile having a velocity of approximately 2800 feet per second.
Cylinder shall be positioned so that the projectile inmpact point is in the
cylinder sidenal | having hoop winding, at approximately 45 degree angle and
aimed to exit at the cylinder sidensl!. Distance fran firing location to test
cylinder must not exceed 50 yards. Tested cylinder shall reveal no evidence
of a fragrentation failure. Approximate size of entrance and exit openings
nmust be recorded.

(g} Bonfire test. Test cylinders must be fitted with pressure
rel ief devices in accordance with § 178.AA-10 and charged with the intended
lading to the prescribed filling pressure or density. Charging with nitrogen
or air to service pressure is authorized only if cylinders are to be charged
only with non-liquefied gases. Fire for the test shall be generated by
kerosine-soaked wood, gascline or JP-4 fuel. The loaest part of the cylinder
shall be approximately 4 inches above the base of the fire when wood fire is
used or shall be approximately 4 inches above the liquid surface if gasoline
or JP-4 fue! is used. Test cylinder shall be exposed to fire until carpletely
vented. Time-pressure readings must be recorded at 30 second intervais fran
start of fire until venting is carpleted. Test results are not acceptable if
contents vent fram any location other than through a pressure relief device.
After successful ly passing the fire test, each cylinder must be pressurized to
burst and burst pressure recorded. Tests must be perfonred as folloas:

(1)  Vertical test. Place test cylinder in its upright
position and subject to total fire engulfrent but in no case shall the
flare be alloned be alloned to inpinge directly on any reiief device.
Shielding of pressure relief devices with a metal plate may be used but
is not a requirarent. For cylinders equipped with relief devices on
hoth ends, the bottam relief devices must be shielded fram any flame
irpingarent.

{2) Horizontal tests. Place test cylinder in its upright
position and subject the entire ilength to fiare inpingarent except that
the fiare must not be alioned to impinge directly on any relief device.
Shielding of the pressure relief devices with a metal plate may be used
but is not a requirarent.

(3} Cylinders for liquified gas service. At least one
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representative cylinder must be subjected to the horizontal test and two
ta the vertical test.

(4} Cylinders for non-liquefied gas service anly. At least 2
cylinders must be subjected to the vertical test. Horizontal test is not
required.
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{h} Qualification test results. A report of all tests for each
design qualification, describing test setup, procedure and results nust be
submitted to the GMI. This report must include at least the following basic

information on each cylinder design tested.
BASIC CYLINDER DESIGN INFCRVATICN

Dinension, material _and_pressure data.

L0 T o = 3 2
(Exerption nutber} ... .. ... .,
Qvlindecr:
Service pressure ..... ey PSIG
RV <3 N0 2 2'- cu. in.
Cutside diareter of cylinder .................... inches
Total weight of cylinder .......... ...t pounds
Auto-frettage pressure (Note 1) ... .............. PSIG
TEST PreSSUNe «....vvuvenvinrinnrnnss e ar e PSIG
Minimumn prescribed burst pressure ............... PSIG
Calculated burst Pressure ..........c.coverenvevenn PSIG
Naminal thickness of overwrap .............. ... inch
Minimun strand strength of filavent ............. psi
Minimum shear strength of resin ................. psi
Weight of carposite material .................... pounds
Liner:

Weight of liner ... i pounds
Inside digreter ... ..cveii i, inches
Liner material and terper .

Fifarent material ........... .

Resin material ..............

Minimumwall thickness of liner (Qual. test cyl). inch
Minimun design wal | thickness of liner .......... e inch
Yield strength of liner {Qual. test cyl) ....... psi
Minirum design yield strength of finer ......... psi

Note 1. For each qualification test cylinder, the total and penrenent
voluretric expansion readings obtained in the auto-frettage pressurizations

must be recorded.

DESIAN STRESSES AAD LOAD DISTRIBUTION
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STRESS oD

Direction _ Distribution (psi) Distributjon %) _
Pressure Long. Circ. Liner_ Overwrap Liner_ Overwrap_
Zero - X

X - - -
Servige - X

X - - _
Test - X
Minimum X - - -
Burst - X

*Based on §178.AA-7




