e e ===

SAE TITLEXVOL*Y **x EM 8357340 00477L4 9 mm

FUEL AND LUBRICANT TANKS
FOR MOTORCYCLES—SAE J1241

37.11

SAE Recommended Practice

18
T

Report of M ycle Committes app! ber 1978. Rationale statement available.

L. Purpose and Scope—This recommended practice establishes standards for
containers and their associated fittings, filler caps, and plumbing separate
from the engine and transmission, used to supply fuel and/or engine lubricant
to a motorcycle.

L1 Mandatory and Precatary Provisions—The use of the word shall is to
be understood as imperative. The use of the word should is to be understood as
advisory. The use of the word may is to be understood as permifsive..

2. General Requirements—Every tank or container which supplies fuel
and/or lubricant to the engine of the motorcycle upon which it is installed
shall be constructed in accordance with the following general requirements:

2.1 Materials—Material used in construction of tanks and tank fittings
shall be appropriate to the function intended.

3.1.2.2 Non-metallic fuel tanks shall be mounted on the test platform
and filled as specified below and conditioned at —20 =% 5°F (—29 =+ 3°Q) for
at least 4 h, and tested within 5 min of removal from the conditioning cham-
ber.

3.1.2.3 In addition, non-metallic fuel tanks shall be mounted on the test
platform and filled as specified below and conditioned at 140 == 10°F
(60 == 6°C) for at least 4 h, and tested within 5 min of removal from the
conditioning chamber.

3.1.2.4 In addition, non-metallic fuel tanks shall be aged as specified in
pdragraph 3.5 below, and subjected to these tests.

3.1.2.5 These are considered destructive tests. Each test sample shall be
subject to testing only once.

2.1.1 Material shal Ity Tesistant to and compatible with all
commercial grades of gasoline and/or motorcycle oils, as appropriate, and all
commercial gasoline gnd oil additives, in the concentrations normally en-
countered,

2.1.2 Materials shal| have no significant effect on the appropriate contained
fuel or lubricant.

2.2 Fittings—All petcocks, caps, tank badge attachments, hoses, and any
other component attadhed directly to the tank shall be considered part of the
tank for purposes of this recommended practice. Carburetors and associated
fittings are excluded ffom this recommended practice.

2.2.1 Straight (nonjpipe thread) threads may be used on fittings with
integral flanges and sqaling gaskets or sealing surfaces. Threads on all other
conduit fittings shall Be of the dry seal tapered pipe thread type.

2.3 Air Vents—A|r vents shall be provided on every fuel tank. Air vents
may be mounted separgately or combined with the pressure relief vent or filler
cap or plug. Vents shall allow no escape of vapor until the pressure relief set
point pressure is achigved (see paragraph 2.4). |

2.4 Pressure Reli¢f—Fuel tanks shall bé provided with means for reliev-
ing internal pressure. Tanks shall not be fitted with fuseable plugs, Pressure
relief vents shall be self-sealing after the pressure has dropped 10% below the
pressure relief set point (defined as the pressure at which the pressure relief
valve first opens (see faragraph 3.2.3.2)).

2.5 Filler Cap—Huel tank caps of the quick release hinged type shall be
hinged at the rear.

2.6 Hoses—All hgses shall meet test requirements 1-10 of SAE J30c type
SAE 30R1.

2.7 Labeling (Fu£ tank only)—1If a fuel tank label js'to\be incorporated

the label should contain the following information. Thé label should be
attached to the fuel fank and readable when the, tank is installed on the
motorcycle,

2.7.1 Manufacturer’s name or trademark.

2.7.2 Fuel capacity {n U. S. gallons and/of litefs. (Fuel capacity is defined
as the amount of fuel fecessary to bring the lével of fluid to the lowest part of
the fillneck with the motorcycle in its fiorimal level unladen condition.)

2.7.3 The words “Meets SAE ] . were fully applicable.

2.8 Fuel Valves—{All fuel tanks) shall be equipped with a means of
positively shutting off| the fuel<flow to the carburetor. Manually operated
valves shall have positiye detents in the open, closed, and reserve (if equipped
with a reserve position) positions, and shall clearly and plainly indicate their
opened, closed, and reperve) position (if so equipped).

3.1.5 LONGITUDINAL AGCELERATION
3.1.3.1 General—The purpose of this-test)ls to ensure the integrity of the
fuel system in frontal impacts. The testhinvdives mounting the motorcycle
tank on a test platform in the sameAvay-it wduld be on the motorcycle, and
decelerating the test platform and tank from afspecific velocity to test using a
decelerator with specified force/deflection chdracteristics.
3.1.3.2 Test Plaform and\Tank Mounting Requirements—The test platform
shall have provisions for mbunting the fuel tank so that the tank is positioned
as shown in Fig. 1. Reférence Line 4 shall beparallel to the tank’s plane of
symmetry, and parallel to the tank bottom if §t has a flat surface. If the tank
bottom is not flat, 4shall be determined as bejng in a horizontal plane when
the tank is mounted on the motorcycle and the motorcycle is loaded with a
165 =+ 10 1b (75/=% 5 kg) rider. Suspension settings shall be per manufacturer’s
recommendations for the stated load. In the jabsence of such recommenda-
tions, thé.suspension shall be set at the softest available position.

Thétank shall be mounted so that all fitting} in the actual motorcycle tank
mounting system are duplicated in the test setup. These include nuts atd
belts, straps, rubber bushings or pads, frame-njounted brackets, and so forth.
If-the motorcycle seat forms part,of the tan mounting system it shall be
included.

The test platform shall also be provided with fittings which simulate the
fuel inlet fittings on the carburetors. The fittinfss shall be located iri the same
position relative to the fuel tank as they are dn thejactual motortycle.

The weight of the test platform shall b adjl\sted so that it weighs
150 £ 5 1Ib (68.1 £ 2 kg), exclusive of tank an{l fuel, but including the tank
mounting system,

The test platform shall be oriented so that tlje tank is in its normal upright
position (Line 4 horizontal) or standing on end (Line 4 vertical) for a drop
test.

3.1.3.3 Decelerator—The decelerator shall apply a decelerating force to the
test platform in the direction indicated in Hig. 1. The nominal dynamic
force/displacement characteristics of the decelkrator are shown in Fig. 2.

2.9 Fuel Strainers== " alt be rated by SAE J905
(see Appendix III). Fuel strainers should be accessible for cleaning without
removing the fuel tank from the motoreycle.

3. Tests—At least three of cach specific model fuel tank, randomly selected,
shall be submitted to and not fail tests of paragraphs 3.1, 3.2, 3.3, 3.4, and 3.5.
At least three of each specific engine lubricant tank, randomly selected shall
be submitted to and not fail tests of paragraphs 3.4 and 3.5. All fittings as
defined above shall be included in each test.

3.1 Impact Tests

3.L.1 AppricariLity—Only conventionally located motorcycle fuel tanks
shall be subjected to the tests to paragraph 3.1. Conventionally located fuel
tanks are those which satisfy the following conditions:

1. The tank is mounted between the seat and steering head.

2. The tank is not enlosed by the structure of the motorcycle.

3. The tank is positioned so the rider’s knee is located within the region
formed by projecting the tank outline in a horizontal direction perpendicular
to the motorcycle’s longitudinal axis.

3.1.2 Test ConpiTioNs

3.1.2.1 Metal fuel tanks shall be tested at room temperature, 70 = 10°F
(21 * 6°C).

L

TEST PLATFORM

S -
DIRECTION OF DECELERATING - DIRECTION OF MOTION OF TEST
FORCE PLATFORM PRIOR TO IMPACGT

(PARALLEL TO “A")

FIG. 1—FUEL TANK POSITION FOR LONGITUDINAL ACCELER-
ATION TEST
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impacting pendulum must be absorbed entirely by the tank and tank mount-

3.1.4.3 Pendulum—The pendulum used to impact the tank shall weigh
between 80 Ib (36 kg) and 160 1b (73 kg). The impacting surface shall be a
3.5in (8.9 cm) diameter hemisphere. The pendulum shall be configured so
that no part of it will impact the test platform.

3.1.4.4 Test Conditions—The fuel tank shall be installed on the test plat-
form with the proper hardware, petcocks, and fuel lines. The tank shall be
filled to 75% of the capacity with commercial gasoline, Stoddard solvent, or an
equivalent weight of water. The fuel petcocks shall be open and fuel lines

The pendulum shall be released from a height sufficient to give the specified
kinetic energy at impact. (See Appendix III). The direction of motion of the
pendulum at impact shall be perpendicular to a vertical plane parallel to the

- tank’s lohgitudinal axis. The impact point shall be determined by making a

layout as shown in Fig. 3, using a 50th percentile male manikin per SAE J963.
3.1.4.5 Failure—Causes for failure are as listed under paragraph 3.1.3.4.
3.2 Pressure¢ Relief and Cap Leakage Test

30T PREPARATION —Seal alt tank feed openings except one. (The filler
opening shall be sealed with the normally Gsed cap.) Through this opening
pressurize the tank to the pressure relief set-point. Depressurize the tank.
3,2.2 Test—Fill the tank to capacity|with cofpmercial gasoline or Stoddard
solvent. Install the filler cap used (during preparation, Invert the tank for
5 min. Return the tank to its normal position apd allow it to stand for 5 min.
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FIG. 2—NOMINAL DECELERATOR CHARACTERISTICS

Peak (F,,,,) and averpge (F) values of the dynamic force shall be within the
following limits for thq following displacement (x) intervals:

0<x<24in (6] em):  F,, < 15001b, 800 < F < 12001b
(F, . < 680 kg, 363 kg < F < 544 kg)
24 < x < 48in (122 cm):  F_,, < 30001Ib, 1800 < F < 2000 Ib

(F.... < 1361 kg, 816kg < F < 988kg)

Fua < 7500 1b, 4500 < F < 55001b
(Fooy < 3402 kg, 2041 kg < Fi< 2495 kg)

The fuel tank shalll be installed on the test platform“\with the proper
hardware petcocks, and fuel lines. The tank shall bé filled_to 75% of capacity
with commercial gasolihe, Stoddard solvent, or an equivalent weight of water.
The fuel petcocks shall|be open and fuel lines filled:The test platform shall be
accelerated to a specifif velocity (see Appendix(IIl)‘and permitted to impact
the decelerator at thay velocity.

3.1.3.4—-Failure—Cs£uscs for failure aré;

48 < x < 10in (25.4 cm):

+ 3.1.3.4.1 Failure of the fuel filler cap, to-remain closed.

3.1.3.4.2 Cracking, splitting, seam.Separation, or other tank damage result-
ing in external leakagd in excess.of Uoz/min (29.6 cc/min). Immediate dis-
charge of liquid from tle pressurerelief mechanism shall not constitute failure
if it does not continue|for more than 30s.

3.1.3.4.3 Failure of thefuellines to remain intact and attached at both the
tank and carburetor ends;

3.1.3.4.4 Failure of the tank attachmen ings allowing complete detach-
ment of the tank from the test platform during the test. In addition, tank shall
not become detached from the test platform when the platform is rotated
360 deg about a horizontal axis parallel to reference line A, after completion of
the test.

3.1.4 LATERAL ACGELERATION

3.1.4.1 General—The purpose of this test is to ensure the integrity of the
fuel system in lateral impacts. The test involves mounting the motorcycle tank
on a fixed test platform in the same way it would be on the motorcycle, and
impacting the side of the tank with a pendulum of specified shape, with a
specific kinetic energy. (See Appendix IIL) .

3.1.4.2 Test Platform and Tank Mounting Requirements—The test platform
shall have provisions for mounting the fuel tank in its normal position in such
a way that all fittings in the actual motorcycle tank mounting system are
duplicated in the test setup, These include nuts and bolts, straps, rubber
bushings or pads, frame-mounted brackets, and so forth.

The test platform shall also be provided with fittings which simulate the
fuel inlet fittings on the carburetors. The fittings shall be located in the same
position relative to the gas tank as they are on the actual motorcycle.

The test platform shall be mounted rigidly so that the energy of the

3.2.3.1" Leakage or seepage from the tank ih any position in excess of 1 oz
(29.6 cc) total,
3.2.3.2 Failure of the pressure relief to vent a pressure equal to that
necessary to force futl past the carburetor fuel inlet valve with the carburetor
float bowl full. If this figure is not known, theh at 4 psi (0.27 atm).
3.2.4 Excepfion For LuBricant Tanks—Only fuel tanks shall be submitted
to this test,
3.3 Internal Pressure Test
3.3.1\PreparaTiON—Seal all openings and prepare tank as in paragraph
3.2.1°Seal the pressure relief vent. Pressurize-th¢ tank to 1.5 times the pressure
relief set-point. Release the pressure.
3/3,2 Test—Fill the tank to capacity with commercial gasoline or Stoddard
golvent. Install the filler cap used during preparation. Invert the tank for
% min. Return the tank to its normal position pnd allow to stand for 5 min.
3.3.3 FaiLure—Causes for failure are;
3.3.3.1 Leakage or seepage from the tank ifi any position in excess of 1 oz
(29.6 cc) total.
3.3.4 ExceprioN FOR LUBRICANT Tanks—Only fuel tanks shall be submitted
to this test.
3.4 Temperature Extreme Test
3.4.1 Low TEMPERATURE
3.4.1.1 Preparation—Fill the tank half fu]l of commercial gasoline or
motorcycle oil, as appropriate, and soak at —40 % 5°F (—40 == 3°C) for at
least 120 h. )
3.4.1.2 Tesi—At the end of the storage period, soak the tank and contents
at 70 == 10°F (21 = 6°C) for at least 4 h.
3.4,1.3 Failure—Causes for failure are:
3.4:1.3.1 Leakage or seepage of more than | oz (29.6 cc) of liquid from a
fuel tank in any position, or from an oil fank|in its normal position on the
motorcycle.
3.4.1.3.2 Any significant effect on the liquid or tank.
3.4.2 Hicn TEMPERATURE TEST
3.4.2.1 Preparation—Fill the tank half fu]l of commercial gasoline or
i = 5°F (60 &= 3°C) for at least

g t] )
120 h. -
3.4.2.2 Test—At the end of the storage period, soak the tank and contents
at 70 == 10°F (21 = 6°C) for at least 4 h.
3.4.2.3 Failure—Causes for failure are: .
3.4.2.3.1 Leakage or seepage of more than 10z (29.6 cc) of liquid from a
fuel tank in any position, or from an oil tank in its normal position on the
motorcycle.
3.4.2.3.2 Any significant effect on the liquid or tank.
3.5 Outdoor Exposure Test
3.5.1 GeneraL—This test is-applicable only to non-metallic tanks. Conduct
this test in accordance with ASTM D 1435-69 or latest revision, recommended
practice for Outdoor Weathering of Plastics, on an equivalent accelerated
procedure. A
3,5.2 Test Conprrions—Fulfill the following specific test conditions. All
condition designators are as specified in ASTM D 1435-69.
1. Angle of exposure—45 deg, facing south.
2. Duration of exposure—1 year.
3. Location—Arizona desert or equivalent.
3.5.3-Tesr—After exposure per paragraph 3.5.2, or equivalent accelerated
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