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IL,=rotational mass moment of inertia of
rolling assembly (in slug feet);

Vu=linear velocity of airplane parallel to
ground at instant of contact (assumed to
be 1.2 Vs, in feet per second);

V.=peripheral speed of tire, if prerotation is
used (in feet per second) (there must be a
positive means of pre-rotation before pre-
rotation may be considered);

n=equals effective coefficient of friction (0.80
may be used);

Fymar=maximum vertical force on wheel
(pounds)=n;W., where W. and n; are defined
in §23.725;

ts=time interval between ground contact and
attainment of maximum vertical force on
wheel (seconds). (However, if the value of
Fymaz, from the above equation exceeds 0.8
Fymar, the latter value must be used for
FHma.r~)

(b) The equation assumes a linear vari-
ation of load factor with time until the peak
load is reached and under this assumption,
the equation determines the drag force at
the time that the wheel peripheral velocity
at radius 7. equals the airplane velocity.
Most shock absorbers do not exactly follow a
linear variation of load factor with time.
Therefore, rational or conservative allow-
ances must be made to compensate for these
variations. On most landing gears, the time
for wheel spin-up will be less than the time
required to develop maximum vertical load
factor for the specified rate of descent and
forward velocity. For exceptionally large
wheels, a wheel peripheral velocity equal to
the ground speed may not have been attained
at the time of maximum vertical gear load.
However, as stated above, the drag spin-up
load need not exceed 0.8 of the maximum
vertical loads.

(c) Dynamic spring-back of the landing
gear and adjacent structure at the instant
just after the wheels come up to speed may
result in dynamic forward acting loads of
considerable magnitude. This effect must be
determined, in the level landing condition,
by assuming that the wheel spin-up loads
calculated by the methods of this appendix
are reversed. Dynamic spring-back is likely
to become critical for landing gear units
having wheels of large mass or high landing
speeds.

[Doc. No. 4080, 29 FR 17955, Dec. 18, 1964, as
amended by Amdt. 23-45, 58 FR 42167, Aug. 6,
1993]

APPENDIX E TO PART 23 [RESERVED]

APPENDIX F TO PART 23—TEST
PROCEDURE

Acceptable test procedure for self-extin-
guishing materials for showing compliance
with §§23.853, 23.855 and 23.1359.
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(a) Conditioning. Specimens must be condi-
tioned to 70 degrees F, plus or minus 5 de-
grees, and at 50 percent plus or minus 5 per-
cent relative humidity until moisture equi-
librium is reached or for 24 hours. Only one
specimen at a time may be removed from the
conditioning environment immediately be-
fore subjecting it to the flame.

(b) Specimen configuration. Except as pro-
vided for materials used in electrical wire
and cable insulation and in small parts, ma-
terials must be tested either as a section cut
from a fabricated part as installed in the air-
plane or as a specimen simulating a cut sec-
tion, such as: a specimen cut from a flat
sheet of the material or a model of the fab-
ricated part. The specimen may be cut from
any location in a fabricated part; however,
fabricated units, such as sandwich panels,
may not be separated for a test. The speci-
men thickness must be no thicker than the
minimum thickness to be qualified for use in
the airplane, except that: (1) Thick foam
parts, such as seat cushions, must be tested
in % inch thickness; (2) when showing com-
pliance with §23.853(d)(3)(v) for materials
used in small parts that must be tested, the
materials must be tested in no more than %
inch thickness; (3) when showing compliance
with §23.1359(c) for materials used in elec-
trical wire and cable insulation, the wire and
cable specimens must be the same size as
used in the airplane. In the case of fabrics,
both the warp and fill direction of the weave
must be tested to determine the most crit-
ical flammability conditions. When per-
forming the tests prescribed in paragraphs
(d) and (e) of this appendix, the specimen
must be mounted in a metal frame so that (1)
in the vertical tests of paragraph (d) of this
appendix, the two long edges and the upper
edge are held securely; (2) in the horizontal
test of paragraph (e) of this appendix, the
two long edges and the edge away from the
flame are held securely; (3) the exposed area
of the specimen is at least 2 inches wide and
12 inches long, unless the actual size used in
the airplane is smaller; and (4) the edge to
which the burner flame is applied must not
consist of the finished or protected edge of
the specimen but must be representative of
the actual cross section of the material or
part installed in the airplane. When per-
forming the test prescribed in paragraph (f)
of this appendix, the specimen must be
mounted in metal frame so that all four
edges are held securely and the exposed area
of the specimen is at least 8 inches by 8
inches.

(c) Apparatus. Except as provided in para-
graph (g) of this appendix, tests must be con-
ducted in a draft-free cabinet in accordance
with Federal Test Method Standard 191
Method 5903 (revised Method 5902) which is
available from the General Services Admin-
istration, Business Service Center, Region 3,
Seventh and D Streets SW., Washington,
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D.C. 20407, or with some other approved
equivalent method. Specimens which are too
large for the cabinet must be tested in simi-
lar draft-free conditions.

(d) Vertical test. A minimum of three speci-
mens must be tested and the results aver-
aged. For fabrics, the direction of weave cor-
responding to the most critical flammability
conditions must be parallel to the longest di-
mension. Each specimen must be supported
vertically. The specimen must be exposed to
a Bunsen or Tirrill burner with a nominal 3s-
inch I.D. tube adjusted to give a flame of 1%
inches in height. The minimum flame tem-
perature measured by a calibrated thermo-
couple pryometer in the center of the flame
must be 1550 °F. The lower edge of the speci-
men must be three-fourths inch above the
top edge of the burner. The flame must be
applied to the center line of the lower edge of
the specimen. For materials covered by
§§23.853(d)(3)(1) and 23.853(f), the flame must
be applied for 60 seconds and then removed.
For materials covered by §23.853(d)(3)(ii), the
flame must be applied for 12 seconds and
then removed. Flame time, burn length, and
flaming time of drippings, if any, must be re-
corded. The burn length determined in ac-
cordance with paragraph (h) of this appendix
must be measured to the nearest one-tenth
inch.

(e) Horizontal test. A minimum of three
specimens must be tested and the results
averaged. Each specimen must be supported
horizontally. The exposed surface when in-
stalled in the airplane must be face down for
the test. The specimen must be exposed to a
Bunsen burner or Tirrill burner with a nomi-
nal 3s-inch I.D. tube adjusted to give a flame
of 1% inches in height. The minimum flame
temperature measured by a calibrated ther-
mocouple pyrometer in the center of the
flame must be 1550 °F. The specimen must be
positioned so that the edge being tested is
three-fourths of an inch above the top of, and
on the center line of, the burner. The flame
must be applied for 15 seconds and then re-
moved. A minimum of 10 inches of the speci-
men must be used for timing purposes, ap-
proximately 12 inches must burn before the
burning front reaches the timing zone, and
the average burn rate must be recorded.

(f) Forty-five degree test. A minimum of
three specimens must be tested and the re-
sults averaged. The specimens must be sup-
ported at an angle of 45 degrees to a hori-
zontal surface. The exposed surface when in-
stalled in the aircraft must be face down for
the test. The specimens must be exposed to
a Bunsen or Tirrill burner with a nominal 34
inch I.D. tube adjusted to give a flame of 1%
inches in height. The minimum flame tem-
perature measured by a calibrated thermo-
couple pyrometer in the center of the flame
must be 1550 °F. Suitable precautions must
be taken to avoid drafts. The flame must be
applied for 30 seconds with one-third con-
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tacting the material at the center of the
specimen and then removed. Flame time,
glow time, and whether the flame penetrates
(passes through) the specimen must be re-
corded.

(g) Sixty-degree test. A minimum of three
specimens of each wire specification (make
and size) must be tested. The specimen of
wire or cable (including insulation) must be
placed at an angle of 60 degrees with the hor-
izontal in the cabinet specified in paragraph
(c) of this appendix, with the cabinet door
open during the test or placed within a
chamber approximately 2 feet high x 1 foot x
1 foot, open at the top and at one vertical
side (front), that allows sufficient flow of air
for complete combustion but is free from
drafts. The specimen must be parallel to and
approximately 6 inches from the front of the
chamber. The lower end of the specimen
must be held rigidly clamped. The upper end
of the specimen must pass over a pulley or
rod and must have an appropriate weight at-
tached to it so that the specimen is held
tautly throughout the flammability test.
The test specimen span between lower clamp
and upper pulley or rod must be 24 inches
and must be marked 8 inches from the lower
end to indicate the central point for flame
application. A flame from a Bunsen or Tirrill
burner must be applied for 30 seconds at the
test mark. The burner must be mounted un-
derneath the test mark on the specimen, per-
pendicular to the specimen and at an angle
of 30 degrees to the vertical plane of the
specimen. The burner must have a nominal
bore of three-eighths inch, and must be ad-
justed to provide a three-inch-high flame
with an inner cone approximately one-third
of the flame height. The minimum tempera-
ture of the hottest portion of the flame, as
measured with a calibrated thermocouple
pyrometer, may not be less than 1,750 °F. The
burner must be positioned so that the hot-
test portion of the flame is applied to the
test mark on the wire. Flame time, burn
length, and flaming time drippings, if any,
must be recorded. The burn length deter-
mined in accordance with paragraph (h) of
this appendix must be measured to the near-
est one-tenth inch. Breaking of the wire
specimen is not considered a failure.

(h) Burn length. Burn length is the distance
from the original edge to the farthest evi-
dence of damage to the test specimen due to
flame impingement, including areas of par-
tial or complete consumption, charring, or
embrittlement, but not including areas soot-
ed, stained, warped, or discolored, nor areas
where material has shrunk or melted away
from the heat source.

[Amdt. 23-23, 43 FR 50594, Oct. 30, 1978, as
amended by Amdt. 23-34, 52 FR 1835, Jan. 15,
1987; 52 FR 34745, Sept. 14, 1987; Amdt. 23-49,
61 FR 5170, Feb. 9, 1996]
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