ﬁplw Designation: D 6737 — 01

<’
INTERNATIONAL
Standard Test Method for
Bulk Density of Tapered Paintbrush Filaments *
This standard is issued under the fixed designation D 6737; 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 standard that is 50.8-mm (2.00-in.) diamétdihe Pi tape is
1.1 This test method covers a procedure for measuring th@ounted on an adjustable plate for calibration.
weight of filaments per unit volume. 4.2 Weighing Deviceaccurate to 0.1 g to weigh the bundle.
1.2 This method is applicable only to monofilament with 4.3 Graduated, Linear Scajeccurate to 0.5-mm (0.02-in.)
tapered longitudinal profiles. to measure the bundle length.

1.3 The values given in Sl units are to be regarded as the 4-4 Air Supply with pressure regulator set for 40 psig.
standard. The values given in parentheses allow for calculating 4-5 Calibration Standard50.8-mm (2.00-in.) in diameteér.
the bulk density in g/irf, a commonly used form.

1.4 This standard does not purport to address all of the5' Sampling, Test Specimens and Test Units .
safety concerns, if any, associated with its use. It is the 5.1 The test result depends on the cross-sectional shape, the

responsibility of the user of this standard to establish appro-Polymer, and the length of the bundle selected for the test. To

priate safety and health practices and determine the applica@ |eSSer extent, it also depends on the filament diameter, since
bility of regulatory limitations prior to use. thin filaments pack more efficiently than large ones.

5.2 The device, as pictured in Fig. 1, is designed to measure
2. Summary of Test Method diameters ranging from 30.5 to 52.3 mm (1.20 to 2.06 in.).

2.1 The weight, length and diameter of a bundle of tapered1@ke sure that both ends to be measured are within this range.
filaments are measured, and the bundle density is calculated. 5-3 Calculations are based on conical bundle shape.

3. Significance and Use 6. Procedure

3.1 Filaments are available in a variety of cross-sections and 6-1 Select a sample bundle of approximately 50-mm (2.0-
materials. A measure of bulk density permits the brushmaker ti-) diameter. Filament may be removed from a sample so the
estimate the weight of filament required to prepare a gi\,e,g)undle diameter falls within the scale range 30.5 to 52.3-mm

number of brushes. (1.20 to 2.06-in.). One convenient method to adjust the sample
diameter to the desired range is to fill a 50-mm (2.0-in.) inside

4. Apparatus diameter tube. If the sample is too small, like samples may be
4.1 The apparatus requires some machining’ and is agﬂmbined to adeSt the bundle diameter to the desired range.
sembled as shown in F|g 1 from the fo”owing equipment: 6.2 With rubber bands h0|d|ng the bundle tOgether, roll it
4.1.1 Air Valve 2 between the palms of the hands four times to allow the

4.1.2 Miniature Air Cylinder, dual acting, heavy dufy. filaments to nest. Place the larger end of the bundle inside the

4.1.3 Assorted parts shown in Fig. 1 are machined from 30400p of measuring tape in the device shown in Fig. 2.
stainless steel and assembled as shown along with the air valveb-3 Gently tap the top of the bundle to make certain that all
and cylinder just described. The Pi t4peust be fixed in place filaments are making contact with the bottom plate. The bundle
so that it reads accurately the diameter of a metal calibratioghould be kept perpendicular to the bottom plate. The rubber

bands must be located where they do not interfere with the
measuring tape. Apply minimal downward pressure to restrain
_— the bundle from moving upwards during stabilization and

* This test method is under the jurisdiction of ASTM Committee DO1 on Painttesting cycles. With the supply pressure to the air valve set at

and Related Coatings, Materials, and Applications and is the direct responsibility of|( psig, operate the air valve lever 10 times with the bundle in

Subcommittee D01.61 on Paint Application Tools. . . .
Current edition approved Dec. 10, 2001. Published February 2002. place to stabilize the system. Actuate the air valve to tighten the

2 Air valve such as Model 6676 available from Hunt Valve Co., 1913 E. State
Street, Salem, Ohio 44460, or equivalent, has been found suitable for this purpose,——

3 Miniature air cylinder such as Model 047 DX@,in. (19.0 mm) bore 7 in. (178 5 An assembled bulk density test device available from T.S. Simms & Co., 33
mm) stroke, dual acting, heavy duty available from Bimba Manufacturing Companygyigge Road, St. John, New Brunswick, Canada E21 4C5, or equivalent, has been
Monee, IL 60449-0068, or equivalent, has been found suitable for this purpose. found suitable for this purpose.

* Pi tape¥ain. (6 mm) X 6 ft (1.8 m) with 0.01 in. graduations. Lufkin model 6 Steel cylinder machined to diameter of 2.000 by tolerance (0.001 by 0.001) in.
W606P, or equivalent, has been found suitable for this purpose. (50.8 by tolerance (0.02 by 0.02) mm).

Copyright © ASTM International, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA 19428-2959, United States.
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FIG. 1 Apparatus to Measure Bundle Diameter

FIG. 2 Assembled Bundle Diameter Apparatus

steel tape. Read the bundle diameter to the nearest 0.25-mm6.7 Measure the lengths of five individual filaments, re-
(0.01-in.) from where the pointer indicates on the Pi tapemoved from the center of the bundle, to the nearest 0.5-mm
shown in Fig. 3. (0.02-in.) with a graduated linear scale and average the lengths
6.4 Release the bundle. Reverse the bundle end for end atal determine bundle length (L).
repeat 6.3 to measure the smaller end diameter. Prevent the6.8 Calculate the bulk density as described in 7.3, using the
strap from moving up from the tip as it tightens. average of the two measurements made for each bundle
6.5 Repeat steps 6.2-6.4 on the same bundle to gather twbameter. Bulk density is expressed in gighin).
sets of measurements on each bundle. _ )
6.6 Weigh the sample bundle to the nearest 0.1 g (W). Makd- Calculation or Interpretation of Results
sure that the weight excludes the wrap or rubber bands used to7.1 The shape of a tapered filament bundle most closely
hold the filament together. approximates that of a frustum of a right circular cone. A
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FIG. 3 Tapered Bundle Placement

where:

-
|

bundle length, in. (cm),
larger end bundle diameter, in. (cm), and
R, = smaller end bundle diameter, in. (cm).

In terms of corresponding bundle diameters:

D
|

1 1
Volume of bundle= <§> ail (Z) (D? + D,D, + D) 2

7.3 Bulk Density is generally expressed as Weight/Volume.
Therefore, the equation for the Bulk Density of a Tapered
Filament Bundle becomes:

Bulk Density= 12 X W/[L X m (D? + D,D, + D3] )

where:
W = bundle weight, g.

The Bulk Density equation above yields results expressed in
gf/inZ2.
8. Precision and Bias

8.1 Precision—Not determined.
8.2 Bias—Since there is no accepted reference material

frustum is the part of a solid cone next to the base that iguitable for determining the bias for the procedure in Test
formed by cutting off the top by a plane parallel to the base. Method for measuring Bulk Density of tapered paintbrush
7.2 The volume of the tapered bundle can be calculated d§aments, no statement on bias can be made.

follows:

3

1
Volume of bundle= (—) 7L (R + RR, + RY)

9. Keywords
9.1 bulk density; density; filaments; paint brush
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