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Standard Test Method for
Determining the Tribocharge of Two-Component Developer
Materials *

This standard is issued under the fixed designation F 1425; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilonef indicates an editorial change since the last revision or reapproval.

1. Scope 5. Significance and Use

1.1 This test method describes a technique for measuring 5.1 This test method measures a fundamental property of a
the tribocharge or charge-to-mass ratio of a sample of devetoner and developer mix used in copiers and printers. This test

oper material. method is used for quality control purposes and to determine
1.2 This test method determines the concentration of tondhe ability of the toner and developer materials to develop onto
in a sample of developer material. the photoreceptor.

5.2 This test method may be used to measure the chargeto-

2. Referenced Documents mass ratio of new developer mixes.

2.1 ASTM Standards: 5.3 This test method may be used to measure the chargeto-
F 335 Terminology Relating to Electrostatic Copying mass ratio of developer material samples taken from a ma-
3. Terminology chine. .
5.4 This test method may be used to measure the toner
3.1 Definitions of Terms Specific to This Standard: concentration of new developer mixes.

3.1.1 charge to mass ratie-the quantity of charge per unit 5.5 This test method may be used to measure the toner
of mass. In xerography, the tribocharge per unit of mass of thgoncentration of developer material samples taken from a

toner. _ machine.
3.1.2 tribocharge—the general term for the electric charge

of a material whose charge is created by the tribo electri® Interferences
effect, or the rubbing of unlike surfaces together. 6.1 Any differences in this test method used to charge the
3.2 Terms and definitions used in this test method may béoner that would effect the frequency of collisions of toner and
found in Terminology F 335. carrier, such as rolling the container of developer material in a
container of different size or at a different rate, may cause
4. Summary of Test Method variation in the results.

4.1 Two component developer materials used in the xero- 6.2 Any differences in the material that the container used to
graphic process are charged by the tribo electric effectoll the developer material is made from could cause variations
Xerographic developers are commonly made up of two matein the results.
rials: toner and carrier. Toners are typically under 38 um in size 6.3 The environmental conditions (temperature, humidity)
while carriers are several times larger. This size difference isan effect the results because some toners and carriers absorb
used in the measurement of tribocharge. water onto their surfaces. The water content of the compressed

4.2 The sample cell contains a very fine screen (400 meshgir can effect the results for hydroscopic materials.
which allows toner to pass through and blocks carrier from 6.4 The 400-mesh screen of the sample cell can become
passing through. The sample cell is held in an insulated blocklogged with material. This is indicated by increasing cell
with an electrical connection between the sample cell and theeights. The clogged screen may be able to be cleaned by
electrometer. The electrometer measures the charge on the celhning a test with the cell empty or by blowing filtered air
as the toner is blown off the carrier by a highpressure aithrough the cell from a hand-operated nozzle. If the cell
stream. From the difference in weight of the cell before andweights indicate that the cell is still clogged, the cell can be
after the blow-off, and the electrometer charge measurementjeaned in an ultrasonic cleaner. Be sure the cell is rinsed and
the charge to mass ratio and percent toner concentration of thigied before use.
developer material can be calculated. 6.5 The 400-mesh screen can develop holes or gaps after
repeated use. This is evidenced by high percent toner values
indicating that the carrier particles have passed through the fine

1 This test method is under the jurisdiction of ASTM Committee F-5 on Business, creen, giving lower after blow-off cell Weights.

Imaging Products and is the direct responsibility of Subcommittee F05.04 o

Electrostatic Copy Products. 7. A rat
Current edition approved Aug. 15, 1992. Published October 1992. - Apparatus . .
2 Annual Book of ASTM Standardgol 15.09 7.1 Sample CelThe sample cell contains a very fine
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screen (400 mesh) supported by a coarse screen. The fine
screen allows toner to pass through and blocks carrier from
passing througf.See Fig. 1.

7.2 Tribometer any device which provides the functions of
holding the cell in the proper electrical connection, blowing the
air through the cell under controlled conditions of air pressure
and time, and collecting the waste toficdee Fig. 2.

7.3 Vacuum Cleaner of a type used in copier service
suitable for removal of toner (fine particle filter).

VACUUM
TONER
COLLECTOR

SAMPLE CELL
(0)

Note 1—The hose should be made of material which is resistant t
toner, if possible. The vacuum cleaner is used to remove the waste’toner. e CARRIER PARTICLES

7.4 Electrometer capable of measuring charge in the range
from 10®%to 10°C8

7.5 Air Supply Ling capable of supplying air at a minimum
flow rate of 1.6 to 2.0 ffmin at 100 psi. The air supplied must
be filtered to be free of particulate matter as well as oil (most
industrial air systems supply air which includes a minute

ELECTROMETER

amount of oil used as a lubricant in air-operated equipment). PRESSIRIZED
A5-um pre-filter and oil coalescing filter will remove particles NDzzLE
and oil. Either the air supply line, or the tribometer unit must FIG. 2 Tribometer

include an air-pressure regulator.

7.6 Analytical Balance capable of weighing the cell (ap-
proximately 85 g) to 0.0001 g.

7.7 Roller Unit—A two-roll device where one roll is pow-
ered by a motor. The sample container is placed on the two
rollers such that when the roller is powered, the sample
container rolls on top of the two rollers. The roller unit should
be capable of rolling several sizes of containers of developer,
and have a variable speed motor with enough torque to roll
samples, or developer mixed of weights appropriate to the
application. See Fig. 3, Fig. 4.

3 Sample cells, available from Imagitek Corp., 37 Valley St., Endwell, NY 13760, VARIABLE SPEED
have been found to be satisfactory for this test method. Suitable apparatus may also MOTORIZED BASE
be built by the user.

4The tribometer, available from Imagitek Corp., 37 Valley St., Endwell, NY
13760, has been found to be satisfactory for this test method. Suitable apparatus may
also be built by the user.

5 Vacuum cleaner 3M Model 496 A G has been found to be satisfactory for this
test method.

®The Keithley 610C electrometer, available from Keithley Instruments Inc., SMALL SAMPLE CONTAINER

28775 Aurora Road, Cleveland, OH 44139, has been found to be satisfactory for this
,EiLER ROLLER \,\\

test method.
DRIVEN ROLLER /
J

FIG. 3 Roller Unit

LARGE SAMPLE CONTAINER

—

40,560
8. Sample Preparation

8.1 Roll commercially prepared developer mixes or previ-
ously prepared large batches for at least 30 min at the
= appropriate speed for the size of the container.
8.2 Roll freshly made large batches for at kedsh at the
appropriate speed for the size of the container.
8.3 Prepare small carrier/toner samples (approximately 100
[ 931750 —= g) in a glass jar and roll for at le$ h at theappropriate speed

FIG. 1 Sample Cell for the size of the container. Documents
2 Document Sharing Hub

M

Full document details: ASTM F1425-92(1996)


http://www.avadocuments.com/doc/astm-f1425-92-1996
http://www.avadocuments.com/doc/astm-f1425-92-1996

