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4.1

Summary of Method—The test consists of projecting standardized road gravel by means of a controlled air
blast onto a suitable test panel. The testing apparatus is called a gravelometer, designed to contain road
gravel, a test panel halder, and a gravel projecting mechanism. The projecting mechanism, located in front of
the test panel, consists of an air nozzle in the base of an inverted pipe tee. The stem of the pipe tee points
upward and is located beneath a vibrating hopper into which the gravel is poured. The gravel, falling into the
air blast, is projected toward and impacts upon the test panel, which is usually held perpendicular to the
impinging gravel. Al testing is conducted under controlled temperature conditions, generally room
temperature (ambient) or =29 "C £ 3 °C (=20 "F £ 5 °F). After the gravel impact, tape is applied to remave any
loose paint chips remaining on the panel, and the degree of chipping is determined by visual comparison with
the SAE Chipping Rating Standards?, by counting the number and sizes of all chips, or by ather methods
deemed suitable between the contractual patties involved.

Equipment]md Materials
Gravelometpr—2 gravel projecting test apparatus which is constructed according tethe dedign specifications
shawn in Figpre 1.
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FIGURE 1—TEST APPARATUS

Aorgilable from Society of Avtomotive Engineers, Inc., 400 Commonuealth Drive, Warendale, PA AS095-0001—Identified as EA-400.
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OPERATION/MAINTENANCE CHECKLIST—The operation/maintenance checklist shown in Figure 2 shall be
completed at least once a month for testers that are operated on a weekly basis and once every 6 months for
testers that are operated less frequently.

NOTE— Values in chart are specific to the standard gravel testing protocol. Different specifications may be
necessary for other media types.

If the answer to any of the following questions is NO, discontinue testing until the problem has been

corrected.

Is a pipe size
gravelometer’

Question

D of 2.54 ¢cm (1 in) airline connected from the supply pipe to the

Are the pipe j

bints free of leaks?

Does the air

ressure hold 483 kPa (70 % 3 psi) for 10 secs?

Is the air pres:

ure gauge calibrated?

Date Last Calibrated: il =
Date Last Replaced: [l

Is nozzle orifj]

Ce clear?

Insert a §
gauge in

.75 mm (17/64 in.) drill bit or 6.75 £ 0.01mm (0.266 + .005 in.) plug
o nozzle to verify that the nozzlc orifice is clear.

Is the distancd

of nozzle to sample surface 55.25 cm (21.75 £ .030 in.)?

Is the distanc

of gun barrel to sample 34.93 cm (13.75 +.030 in.)?

Is sample moy

inting bracket level top-to-bottom/front-back?

Is the backer

anel edge supported (not solid)?

Is backer pan

Ttight?

Are the backe]

I panel angles correct?

Are stones hif

king target in an even/centered pattern?

Is the gravel s

creened?

For older cabinet type gravelometers, is the amount of grayehcollected on screen
less than 10 p}.?

Is the correct

ype and size of gravel being used?

Does Iptofg

avel empty from the hopper in 7 to 10.seconds?

Is the filter cl

ar of obstructions?

Date of last fi

ter cleaning or replacement.

For olde

longer than 10 s to empty.

type gravelometers, replace yibrator and bushings if gravel takes

For grav
and hopy

lometers with electronie feed mechanisms, adjust vibrator speed
er height so thathopper empties in 7 to 10 seconds.

Compressor

lapacity and Types

Question Data

|Are panels frozen prior to testing?

How long are panels conditioned in freezer?
IWhat is the conditioning temperature?

What is the ambient temperature?

Time panels exposed to ambient prior to test.
How far is the QGR from freezer?

FIGURE 2—CHECKLIST
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4.2 Gravel—The gravel for this test shall be water-worn rocad gravel, not crushed limestone or rock. The gravel
will pass through 15.86 mm (5/8 in) space screen when graded, but be retained on 2.53 mm (3/8 in) space
screen. [t is important to note that mesh screen is not a substitute for space screen. The gravelometer has
9.53 mm (3/8 in) space screen in the bottom to separate fractured pieces of rock and dust smaller than 9.53
mm (3/8 in) so that the retained gravel on this screen may be reused. Because the gravel tends to blunt or
fragment after repeated impacts, it should be changed at a regular frequency. For testers that are operated on
a weekly basis, 2 pints of gravel shall be replaced with fresh gravel each month. For testers that are operated
on less frequent basis, 2 pints of gravel shall be replaced with fresh gravel at least every 6 months.

Gravel must be washed prior to initial use.

Other media may be used as agreed upon by contractual parties.

NOTE— Pipt measurements refer to a 1 pint container full to the top.

4.3 Paint Remojal Tape—10 cm (4 in) wide or 5 cm (2 in) wide, 3M product #898 Afilament |strapping tape or
equivalent. Dther tape may be used as agreed upon by contractual parties.

NOTE— The adhesion strength of the tape use makes a significant impaet\on how much geparated paint is
removed.

4.4 Temperatune Conditioning Equipment—Gravelometer tests arefusually run at ambjent or a lower
temperature| generally —29 °C (=20 °F), which shall be mutually)agreed upon by contractyal parties. Tests
conducted at different temperatures will employ the following:

441 METHOD BA—A cold room or chamber in which the gravelometer and test panels are maintained at the
specified temperature of testing.

For freezers that employ a defrosting mechanisi, document the method of defrosting and any temperature
changes.

4472 MeTHOD BA freezer in which the teshkpanels are cooled t0 5.6 °C (10 °F) below the test temperature before
they are ipdividually transferred and-tested immediately in a gravelometer at room temperature located
nearby.

443 MeTHoD C—Ambient: room(maintained at a temperature between 20 °C (68 °F) and 30 °C (86 °F).
4.5 Transparenk Grid—A chip'counting aid constructed of transparent plastic approximately 3.2 mm x 12.7 cm

(1/8 x 5 x 3]in), on which a 10.16 x 10.16 cm (4 x 4 in) grid of 2.54 cm (1 in) squares hgs been etched or
scribed.

4.6 Chipping Rating Standards—A photographic transparency, depicting the size and shape of each chip. See
Figure 3 for representation of this transparency. Figure 3 IS A REPRESENTATION ONLY.
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FIGURE 3 — CHIPPING RATING STANDARDS (REPRESENTATION ONLY)
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4.7 Test Specimens—It is recommended that three replicates of each test specimen be exposed in the
gravelometer. The number of replicates will be agreed upon between contractual parties. The test specimens
are typically flat and 10.16 x 30.48 cm (4 x 12 in) in size in order to fit into the panel holder of the gravelometer.
The test panel material, the panel's thickness or gauge, and preliminary surface treatments (such as
phosphating or anodizing) should be the same for all tests in any series and as representative as possible of
the actual part. Any deviations in these parameters may produce misleading test results.

For profiled test specimens, or nonstandard test specimens, limits for uniform thickness, uniform backing, and
uniform specimen holders must be determined and agreed upon by contractual parties.

5. Setup and Procedures

51 Setup
5.1.1 Paint or prpcess the test panels as specified for the systems under test.
It should pe noted that the chipping test results will be dependent upon the naturg of the coating’s
formulation, the method and degree of drying or curing of the various coats, ‘@and-the film thickness involved.
Uniformity|of film thickness is extremely important, and each component bf'the system shpuld be controlled

as uniformjy as possible.

5.1.2 The test gpecimens must reach the test temperature for a minimum of 15 minutes prior to testing in
accordancg with the appropriate method specified in 4.5.

In the condlitioning environment, proper heat transfer can befacilitated by separating the fest specimens so
that the conditioned air can circulate freely about the spegimen.

51.3 Filla0.473 L (1 pt) container to the top with grated/screened gravel.
During expgosure of multiple specimens, no mjore than 10 pt of gravel shall be allowed to cqllect on the sizing
screen. Once 10 pt have collected on the screen, scrape the gravel across the screen|so that the small
rocks will|fall beneath the screen.,-“\Remove the gravel that remains on top of the|screen from the
gravelomgfter for re-use. Remove and“discard any stones that have lodged in the screen.

5.1.4 Other media can be used as agreed upon by contractual parties.

5.1.5 Adjust air pressure on the\gravelometer to 483 kPa + 21 kPa (70 psi + 3 psi) with the air valve open.

For older pabinet type gravelometers, keep lid to gravel chamber on the gravelometer ¢losed during this
operation s safety precaution.

516 Setfeed rateso that the hopper emptiesin 7 to 10 s/pt

5.1.7 Other air pressures can be used as agreed upon by contractual parties.
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5.2 Procedure

5.2.1

522

523

5231

5232

OLp CaABINET TYPE GRAVELOMETER

a. After the air pressure is adjusted, shut off air valve, and open the lid to the specimen chamber. Place
one test specimen conditicned at the desired test temperature in the panel holder with the coated side
facing the gravel projecting mechanism. Mount the specimen as tightly as possible so as not to affect
the angle of the panel orientation or allow movement during the test.

b. The specimen holder shall have an edge-supported backer plate. Other specimen mounting fixtures

may

be used as agreed upon by contractual parties.

c. Close lid to panel chamber.
d. Open the gravel feed door and pour gravel from the one pint container obtained from step 5.1.3 into

2n the air valve to

fter 10 s, stop the
test or otherwise

nstalled in a cold
as thawed and is

specimen holder

he machine after
machine after the

the tep-ofthe-gravel-hopper—bo-rotalowgravelHo-fallHrtethe-nozzleentrarce—Op
allow the air to project the gravel at the sample.

NOTE 1—T he gravel hopper must empty within 7 to 10 s. If gravel remains in the hopper a
test and investigate the cause. The operator may not touch the gravel during the
physically help the gravel into the funnel.

NOTE 2—It is important to note that the vibrator may become frozen when,the chamber is
noom or freezer. If the vibrator is frozen, discontinue the test until the vibrator h
gperating correctly.

NOTE 3—$hut off air valve, open lid to specimen chamber, and remove the test specimen

MoDuLAR GRAVELOMETER WITH ELECTRONIC FEED MECHANISM

a. Pull pback on the specimen mounting clamp to open the specimen holder on the
assembly.

b. Clamp to close the specimen holder.

c. Pourlgravel from the one pint container obtained from step 5.1.3 intc hopper.

d. Setthe Test Timer.

There are two ways to operate a test on these units. A Timed Test is a test that shuts off

the preset pmount of time has passed. A Manual Test requires the operator to shut off the

desired amount of time has passed.
Timed Tegst
a. Makg surethercontrol switch is set to STOP.
b. Setthe Test'Timer to the desired test time. This is typically < 10 s.
c. Turn|theymain power switch to ON.
d. Flip the control swiich 10 T IVMED START.

Manual Test

After

™o oo oo

spec
g. Rem

the desired amount of time has passed, flip the control switch to OFF.

imen clamp and pulling out the test specimen.
ove the rocks from the return receptacle and screen before reuse.

The manual test requires the operator to manually stop the test. Once started, it will not stop by itself.
Make sure the control switch is on OFF.
Switch the main power control switch
Switch the control switch to MANUAL.

Once the test is complete, remove the test panel from the specimen holder by pulling back on the
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h. If necessary, allow panels to return to room temperature and dry with a soft cloth to remove any
condensed moisture.

i. Using the tape referenced in 4.4, remove all loose or damaged paint.

j.  Coverthe tested area of the specimen with a strip of tape or multiple strips of tape side by side. Firmly
adhere the tape to the test specimen by applying uniform pressure. (Uniform pressure can be applied
by using items like a tongue depressor or a pencil eraser.) There can be no air bubbles trapped
beneath the tape.

k Remove the tape by pulling straight up.

I.  Apply new strip(s) of tape to the specimen and repeat the paint removal process in the opposite
direction.

m. Continue this procedure using new strips of tape until all loose or damaged paint is removed.

n. Other tapes or loose paint removal methods may be used as agreed upon by contractual parties.
8] Determime-the dcul eeof uhippil 1) b_y ore-of-the-folowit 1) ethodsofthe-Gravetometer Ratlng System.
6. Gravelometer Rating System

6.1 Methods Avhilable
NOTE— othjer methods may be employed as agreed upon between contratiual parties.

6.1.1 There are two methods available for determining the degree of chipping from gravel on| the tested panel
(other media will require other evaluation methods.) In Method/Ithe exact number of chips in each size
range is tapulated for the specified test area, while Method Il utilizes a visual comparison df the tested panel
with the SAE Chipping Rating Standards shown in Figure 3 which depict various degrees of chipping severity
and are arfanged sequentially from best to worst accordingo chipping size and frequency

Method | i$ the most precise and should be used where definitive accuracy is required pr as the referee
method in case differences arise between laborateries; however, it is more time-consuming than the visual
comparisoh method.

Method Il is much faster and, while moreef an approximation than the first method, can be used for many
routine labpratory evaluations where thesaccuracy of Method | is not required. Method |l glso lends itself to
field survely work where the chipped-areas can be rated by direct comparison with tha chipping Rating
Standards.

6.1.2 With both methods, the chipped area to be evaluated on the tested panel should be the [10.16 x 10.16 cm
(4 x 4 in) sfluare that exhibits the center of the chipped pattern.

6.2 Basic Structure of Rating System—Generally, the basic structure of the chip rating systefn consists of one
or more number-I€iter combinations in which rating numbers 10-0 indicate the number of chips of each size
and rating lefter 'A=D designate the sizes of the corresponding chips. A point of failure notgtion may also be
included in the rating if more descriptive refinement is desired

6.2.1 NumBER oF CHIPs—A whole rating number selected from the range of 10-0 in Table 1is used to indicate the
number of chips of each size inthe 10.16 x 10.16 cm (4 x 4 in) test area.

TABLE 1—NUMBER CATEGORIES FOR CHIP RATING

Rating Number Number of Chips Rating Number Number of Chips
10 0 4 50-74
9 1 3 75-99
8 2-4 2 100-149
7 5-9 1 150-250
6 10-24 0 »>250
5 2549
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