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EXT Y S LT e 70un(min)
—TH 3-5 secs max
-t 4-5 secs max
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3.4 BEELFXH ﬁﬁ%ﬂ%tbﬁ%

& W New Flyer BLA Neoplan

MODEL D4OLF Orion VI AN440L

2k Overall length, ft 40 40 40

s Vidth, in. 102 102 102

& Height, in. 120 118.5 15.5

PIE ¥heelbase, in. 293 278 274

B2 Turning radius, ft 38 39.6 42

IRk d Front overhang, in. 84 85 92.5

% S Rear overhang, in. 109.8 127.5 112.5

B A ~Approach angle, degree 9 9 9

Bk A Departure angle, degree 9 9 10

Hir A Breakover angle, degree 8.3 10 11

AUVEE Entrance height, in. 14.4 14 15

35 5K A% Kneeling height, in. 11.4 11 12

& ,t_‘-}-_ Seats(a) 40(b) 36(]:) 41(}3)

35 3 ¥ M (#4) Standing room 40 54 21

M EE Ramp length, in. 44 44 50

ik EA Ramp width, in. 30.5 32 33

#kiad Ramp location(front/rear) F/R F/R F/R

MHE Front door width, in. 31 44 42

#HX Rear door width, in. 44 44 33
26,500 25,000 25,840

SEEE Curb weight, 1b
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1. Scope ‘

1.1 This test method covers the measurement of the static
coefficient of friction of foor surfaces for the James Ma-
chine. The apparatus is not suitable for use on wet, rough, or
corrugaled surfaces. The apparatus is suitable for labocatory
testing.

1.2 This standard does not purport to address ail of the
safety problems, if any, associated with its use. It is the
responsibility of the user of this standard to establish appro-
priate safery and health practices and determine thé applica-
bility of regulatory limitations prior 1o use.

1. Referenced Documents

2.1 ASTM Standards: |

D1630 Test Method 1ror Rubber Propcnyw-—-AbraSlon
Resistance {Footwear| Abrader)? .

2825 Definitions of |Terms Relating to Pohshes 'and
Related Materials® |

D 4103 Praciice for Pr
Coeflicient of Frictio

2.2 Federal Specificatian:

aration of Substrate Surfaccs for
Testing?

-

KK-L-165C Leather, Cattlehide, Vegetable Tanned and

Chrome Retanned, Impregnated, and Soles®
|
3. Terminology !

3.1 Definitions:

3.1.1 friction—the resistance developed bctwecn the phys-
ical contacting.surface of two bodies when there is move-
ment or tendency for movement of one body relative to the
other parailel to the plane of contact.

3.1.2 coefficient of friction—the ratic of the horizontal
component of forcs required to overcome or have a tendency
10 overcome friction, to the vertical component of the object
weight or normal force applied through the object, which
lends to cause the friction.

3.1.3 static coefficient of friction—the ratio of the hon-
zontal component of force applied to a body that just
overcomes the friction or resistance to slipping to the vertical
component of the weight of the object or force applied 1o it
The vertical component shall result in a contact pressure of

! This 1251 method is under the jurisdiction of ASTM Commitiee D-21 an
Polishes and is the dircet responsibility of Subcommitce D106 on Slip
Resistance.

Current cdition approved Nav, 15, 1993, Published January 1934 Origénaily
published as D 2047 - 64 T, Last previous edition D 2047 - §2 (1988),

D tenual Aok off A5TM Standards, Vol 0901,

¥ Annual Book of ASTM Standards. Vol 15304,

* avadlable from Standardization Documenis Order Desk, Bldy
MY Rabisns Ave.. Phitadelphia, PA 1901 1-3094, Aun: NIODS,

4 Seenan D,
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not less than | psi (6.9 kPa) nor mare than l3 psi (90 kPa)
applied unifarmly over the area in mutual contact.

3.1.4 dynamic coefficient of friction—the ratio of the
horizontal cdmponent of force required fo cause a body to
slide at a refatively constant velacity to the vertical compo-
nent of the weight of the object or force applied to it. The
relatively constant velocity used to cause the i;ody to slide
over the surfice is to be not less than & nor more than Vi fifs
(38 to 152 mmy/s). The vertical component shall result in a
constant pressure of not less than | psi (6.9 kPa) nor more
than I3 psi (90 kPa) apphed umformiy over the area in
mutual contact.

315 slip resrstance—-—thnt property of a ﬂoor surface
which is designed to ‘prévent slipping. A surface having a
static coefficient of friction of 0.5 or greater as measurad in
accordance with this test method is considered to be a
slip-resistant 'surface. (See also Definitions D 2825.)

4. Significance and Use

4:1 This test method is generally accépted for the mea-
surement of $tatic coefficient of frction between test surfaces
or walkway $urfaces and apphied materials; such as, a shoe
sole or heet material. The measurements made by this
apparatus ar¢ related to the slip resistance of surface to shoe
material tested.

4.2 Floor polishes having a coefficient of static friction, as
measured by this test method, and specified for interiabora-
tory and spetification testing of not less than 0.5, tradition-
ally have  been recogmzcd as prowdmg nonhazardous
walkway surfaces,

Notg 1——'1115 value of not |ES$ than 0.5 meets the rbquirements for
compliance 10 Rule 3 on “The use of terms slip'reta & slip resisiang,
or terms of similar impon,” of the Praposed Trade Practice Rules for the
Floor Wax and, Floor Polish Industry as |ssucd by the Federat Trade
Commission o Maﬂ:h 17, |953

5. Apparatus

5.1 James Machine’—<See Fig. L.

5.2 Shoe Material®—For interlaboratory testing the shoe
matenal shall be leather, conforming to Federal Specification
KK-L-165C. Other materials commonly employed as foot-
wear sole or-heel material may be used. [ a standard rubber

3 Available fdom AIDE Inc., 1833 Qakdale Ave.,
T ML 300 Buyview Ave.. Amityville, NY 11701,

® Available fdom Chemical Specialities Manufacluring Assn,, 1913 Eve St
NWL. Washington, DC X006, and Parsons Tanming Co., 333 Skokie Blvd.. Sune
135, Marthbrool, (L. 60062, request Type £ Cluss 6. For pre-cut ready Lo mount
an shoc (3 by 3 oin. squazel, avaddable Irom Mensurement Producrs, 1326 B
Midwick D, Abtadena, CaA 91001,

Racine, W1 53405. and



shoe material is required the test rubber in accardance with
Test Method D 1630 1s suggested.

5.3 Substrate—For interlaboralory and  specification
testing, tiles of OTVAT or wood pancls shall be used.

6. Test Serfaces

6.1 For interlaboratory and specification testing, the
QTVAT tiles or wood panels shall be prepared in accordance
with Practice D 4103.

7. Test Shoe Material

7.1 The size of the shoe malterial used by the apparatus is
3 by 3 in. square by 0.23 in. thick (76.2 by 76.2 by 6.4 mmy).

7.2 For interlaboratory and specification testing, the shoe
material shall be leather manufactured in accordance with
Federal Specification KK-L-165C. Cut the 3 by 3-in, square
specimen from the center portion of the hide by any suitable
method. The alignment of the sides of the test specimen shall
be along the length and width of the hide. Do not compress
the leather during cutting. Dress the cut edpes square.

7.3 Other shoe material may be used for individual and
specific testing purposes, If rubber is used, a standard nubber
compound described in 3.1 of Test Method D 1630 is
recommended. It is recommended that the thickness of the
shoe material be not greater than .23 or less than 0.20 in.
(6.4 to 3.1 mm).

7.4 Geatly sand the inside surface of the leather to
produce a leather of uniform thickness. The final sanding in
this pracess should be done by using 400-A wet or dry
Carborundum paper’ affixed to the laboratory bench or a flat
surface o produce a uniform surface for mating with the
" shoe holder. The inside and outside faces of the leather
should be parallel 1o within 0.01 in. (0.25 mm). The inside
surface should be free of loose shreds of leather. Free the
completed material of all dust.

7.5 Cement the leather to the apparatus shoe helder by
any suitable glue or double-stick tape. Onent the leather on
the shoe so thai the “grain” of the leather is in the direction
of the shoe travel. The thickness of the test ieather shall not
exceed 0.25 in. (6.4 mm) and shall not be less than 0.20 in.
(5.1 mm).

7.6 To prepare the face of the leather shoe for
interlaboratory and specification lesting, sand the cutside
surface of the shoe as described in 7.4, The final sanding with
the 400-A paper shall be repeated at an angle of 90°.

7.7 Lightly sand the face of the leather shoe with the
400-A paper before running each test.

8. Procedure (See Fig. 1)

8.1 Thoroughly check the James Machine and correct any
mechanical malfunctions 1o ensure reliable rerults.

8.2 Carefully level the machine in all directions using a
machinist’s level.

8.3 Move the test table to the dght agatast the siop with
either the large hand wheel or with the return switch on the
motonzed madel.

P Availaivic froem the 3M Cou, S it MN

8.4 Insert the chart® an the chart board.

8.5 Raise the column with the small hand wheel unti the
strut is perpendicular 10 the table, using a machinist'’s levet,
Make sure the rollers are in firm contact with the back plate
adjusting the set screw, of necessary, ’

8.6 Check the fit of the sanded shoe on the machine,
Because of possible vanations in the thickness of the leather
from side to side, it may be necessary to shim one side of the
shoe 1o ensure that the weight bears cqually on both sides.

8.7 Before performing the dctual test, run tests in four
muwally perpendicular directions with a test panel of known
coefficient, Follow procedure in 8.8, The test cesults shafl not
differ by =5 % (rom the known cocflicient. A greater
deviation necessilates a recheck of the machine, Repeat this
process unti! specified results are obtained.

“ 8.8 Usc three panels.for each test, conducting four tests on

_ each panel. Rotate the wules 907 between each of the four tests

50 that a fresh surface is tested each time and that directional
effects, if any, are avoided. If there is insufficient floor finish
to coat three panels, tests on one or two panels may be run.

8.9 Place the panel on the 1est table in firm contact with
the retaining bar. Lightly dust off the test panel to make sure
it is free of leather dust and any other extrancous matter.

8.10 Carefully place the shoe in the yoke and genily lower
the shoe, yoke, and weight assembly inlo contact with the
test panel.

8.11 Release the recording pen, making sure it is on the
zero line of the chart.

8.12 Move the test table forward uaiformly at a rate of 60

in./min (1524 mm/min), | in./s (25.4 mm/s} until the shoe

slips and the vertical column drops.

8.13 Record as the static coefficient of friction the point at
which the honzontal curve, made on the chart by the
recording pen, changes 1o a veriical line. If this point is not
sharply defined at the top of the vertical line, it may be
necessary to draw a standard curve with the machine,
bracing the shoe 10 prevent slippage. Overlay this standard
curve on the iest curve, and record the point at which the tesi
curve first deviates from the standard curve. Estimate the
readings to the nearest 0.01.

Note 2—I{ panels thicker than ¥ in. {12,7 mm) are 1o be tested {for
example, concrele, terrazzo, eic.) a shim may be inseried underneath the
base of the upnight unit holding the gear bax through which the weighted
columao fals. This upright unit is bolted o0 the honizontal surface. The
shim shoutd bz cut 1o the contours of the base of the upright uait and
may be of any thickness to accommodate the panel. When in position it
should be as parallel 10 the test surface as possible, and should not
impede the free fall of the weighted vertical gear through the gear box,

Heles should be curt in the shim 10 2ccommaodaie bolts, so the unit may
be again bolied down.

9. Repart

9.1 Report as the stalic coeflicient of friction the arithmetic
average of all 1welve readings obrained on the three panels.

9.2 Also report all readings obtained and the temperature
and humidity under which the tesis were conducted.

¥ Buitable charms mav be obained fram the Chemical Specialities Manuofac.
Turens Assi, 1S Lye 31, MW Waslsag TG, Under no circumistances
use copes of these chans 17 migingl 5 G chis ondy, Taen the best of
d even shelit didferences in the
w5 i wive snaceusate resulis

apnang machines will not duplicate o
distanee hetween the coethicient of fochion s
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i—Specimen .

j—Shoe

k—Tost Tabls

—Retaining Bar

m-—Back Plate L

n—Ball Bearing Rollers ‘

FIG. 1 James Machine |

9.3 If other than two coats applied by Practice D 4103.are
applied, also report number of coats and method of applica-
lion used. ;

1. Precision and Bias | .

10.1 The following prbcision data provide a reasonable
basis for judging the significance of the resulis:

10.1.1 Repeatabilicy—The results by the same operator
should not be considered suspect unless they differ by more
than (.05 (£0.023) static coefficient of friction. ‘

10.1.2 Reproducibiliiy-~The average result reported by

180

differs from |another laboratory by more than 0.08 (+0.04)
static coeflicjent of friction.

10.2 Bias—The procedure in Test Method D 2047 for
measuring the static coefficient of friction of polish—coated
surfaces as measured by the -James Machine has no bias
because the valué of the static coefficient -of fnction Is
défined only in terms of the method. '

one laborajry should not be considered suspect unless it

1. Keywords -

1.1 coefficient of friction; flooring; James Machine; pol-
ishes
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