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q&m Designation: B 212 - 89

Standard Test Method for = -:-

60

«

Apparent Dénsity of Free-FIoWi_n"g' Metal Powderé‘fi?‘zz. .

: g i : 3
This standard is issued uhder the fixed designation B 212: the number w:lely following the designation indicates the year of
f g

original adoption or, in the case of revision, the year of last revision.

ipt epsilon (¢) ind}

1. Scope

mining the apparent density of frec-ﬂowfﬁ‘g“m;m powders
and is suitable for only. those powders that will flow unai
through the specified Hall flowmeter nel. Il
1.2 This standard may involve hazardy maerials, joper-
ations, and equipment. This standard-does t purport to
address all of the safety problems associated withyits tise. 1L is
the responsibility of the user of this st to’,.:;ublish
ne the

appropriate safety and. health practic,

applicability of regulatory limitation prior do use. II.' :
M i
2. Referenced Documents il
2.1 ASTM Standards: ol o
B 213 Test Method for Flow Rate of Métal ders?, +
B 215 Practices for Sampling Finished of .Metais
Powders? s

B 243 Terminology of Powder Metallurgy? ‘,"Z"

3. Summary of Test Method - . <

3.1 A volume of powder is permitted to ﬂo; into a
container of definite volume under-‘controlled conditions.
The weight of powder per unit vl line - i

reported as apparent density, i :

4. Significance and Use

4.1 This test method provides a gfﬁac for evaluation of
the apparent density physical characteristi¢ of powders. The
density measured bears some relationship (0-the.weight of
powder that will fill a fixed voludrhe press cavity when parts
are being made. The degree of correlation betwéen the results
of this test and the quality ofi powders in use will vary with
each particular application. \

5. Apparatus

" S. Powder Flowmeter Funpiel®—A standard'.| Hall
flowmeter funnel (Fig, 1) having'a calibrated orifice.

5.2 Density Cup3—A cylindrical cup (Fig. 1) having a
capacity of 25 * 0.05 cm’. 3

5.3 Stand>—A stand (Fig. 1) to support the powder
flowmeter concentric with the density cup so that the bottom

———————

! This test method is under the jurisdiction of ASTM Commitice B-9 on Metal
Powder and Metal Powder Products and is the direct responsibility of Subcom.
mittee B09.02 on Base Metal Powders. :

Current edition approved Jan. 27, 1989. Published March 19%9. Originally
published 23 B 212 - 46 T, Last previous edition B 212 - 82,

? Annual Book of ASTM Standards. Vol 02.03.

? The Nowmeter funnel, density cup, and stand are available from Alcan
Powder and Pigments, Division of Alean Aluminum Corp.. 901 Letigh Ave..
Union, NJ 07083-7632,

.
an editorial change since the last revision uzvlg:;@l.

: «! of the powderflowmeter orifice is 1 in.
1.1 This test method describes a procedure.for deter- |

rentheses indicates the year of last reapproval, A

Re iy !

(25 mm) above the
top of the density cup when the apparatus is assembled as
showniin Fig. 1.

. .5.4 Base—A level,
powder {lowmeter.

5.5 Balance, having a capacity of at least 200 g and a

* sensitivity of 0.1 g.

-‘6.fTest Specimen

7 6.1 The test specimen shall consist of a volume of
:5ppr.bximalely 30 to 40 cm’ of metal powder.
6.2 The test specimen shall be tested as sampled. Note,
wever, that moisture, oils, stearic acid, stearates, waxes,
etc,, may alter the charactcristips of the powder.
7 i 1 . .
'Z':én;cedure
_‘T;Ef;;efully load the test specimen into the flowmeter
funnel and permit it to run into the density cup through the
“discharge orifice. Take care not to move the density cup.
7.2 When the powder completely fills and overflows the
. periphery of the densitycup, rotate the funnel approximately
90" in a horizontal pldne so that the remaining powder falls
Tom CHtpes T : .
7.3 Using a nonmhgfflctic spatula with the blade held
perpendicular 1o the 16p of the. cup, level off the powder flush
with the top of the density cup.. Take care to avoid jarring the
apparatus at any time. :
7.4 Aler the leveling operation, tap the density cup lightly
on_the side to.settle.the powder. to avoid spilling in transfer.
7:5 Transfer. the powder to the balance and weigh to the
nearest 0.1/ g.

vibration-free base to support the

8. Calculation o ;
8.1, Galculate the"apparent density a5/fdllows:
Apparent density; g/cm” = waight in grams x 0.04

9. Report

9.1 Results shall be reported as apparent density to the
nearest 0.01 g/cm’,

10. Precision and Bias

10.1 The following criteria should be used to judge
acceptability of the results at the 95 % confidence levei,

10.1.1 Repeatability—Duplicate results by the same oper-
ator should be considered suspect if they difler by more than
0.9 %.

10.1.2' Reproducibility—The results submitted by each of
two laboratories should not be considered suspect unless they
dilfer by more than 6.0 %. -



) |
’Mﬁmwnm- asserted In connectlon

" The American Society for Testing ar

lakes no positic pecling

with any Rem mentioned in this mdmhumdwuouymlymmudumhdmnﬂqdwm
patent rights, and he risk of infringement of uch rights, are entirely their own responsibillty,

; F-% L7

This standard Is sub U szhinic: | mus five years and
# not revised, ether re . rited ol 0 { standards -
and should be addressed Yo ﬂ'v‘ 4 deration st a responsidle
technical committea, oU your com have not rec: lmm;!vyywahaddﬂuknm
Yviews known (o the AS ee on . 1916 Race St., Philadelphia, PA 19103.
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qmb Designation: B 527 - 85 (Reapproved 1991)¢1

Standard Test Method for

62

Tap Density of Powders of ‘Refra‘c}qry Metals

and Compounds by Tap-Pak

This standard is issued under the fixed desi

Voluyp'é/;f;‘

h

B 527; the
original adoption or, in the case of revisiong the year
superseript epsilon (¢) indicates an editorial change

of last revision. A numiber in

since the last gevision or reapprovai.

imir %lloﬁn. the dcsign:ii;)n indicates the year of
parentheses indicates the year of last reapproval, A

i
‘! NoTe—The Keywords section was.added edilociaily, and olhcr%edilon’al changes made, in August 1991,

o

“~

1. Scope

1.1 This test method covers dete
density (packed density) of refract
‘compounds by means of the Tap-Pak Vo '

1.2 This standard does not purport t’:e,{mfem
problems, if any, associated with its s the responsi-
bility of the user of this standard to establish p;zyﬁriatg
safety and health practices and determin he li?bilil 'y of:
regulatory limitations prior 1o use, A

F. 4

2. Significance and Use

. ‘!‘ o 4
2.1 This test method covers the evaluation of the {apped
density physical characteristic of powders. The degree of
correlation betwesn the results of this test and the quality of
powders in use will vary with each particular application and
has not been fully determined. " 3 e
[ el

¥

4. Test Specimen

4.1 The test specimen shall be 50 g except as noted in 4.2.
1 1?'.2 For refractory metal and compound powders too
“voluminous te [it into the 25-mL graduated cylinder, reduce
sample size to 20 g or 10 8 as necessary, and follow the
ﬁan@rd procedure.

: .? Procedure
-

Si} }Yeigh 50 g of the test specimen to an accuracy of
+0.1' g :
_'.*S&QPour the test specimen carefully into the graduated
cylinder, using a funnel. To ensure proper level, rotate the
funnel while pouring the test specimen.

5.3 Preset the counter for 3000 taps.

5.4 Start tapping device.

5.5 Read-the tapped volume,

lating the mean value between
point at the tapped vo e,

Y, in millilitres, by calcu-
the highest and the lowest

3. Apparatus

3.1 Graduated Cylinder,? calibrated 1o contain 25 mi. at
20°C, internal diameter 15 mm, height 180 mm and weight
approximately 60 g. ; o\

3.2 Holder—A cylinder holder weighing 1 Ib (454 g).

3.3 Tapping Device, consisting of a baseplate, with single-
phase a-c condenser motor, with worm drive, reduction ratio
15 10 1, cam shaft speed 250 f/min, tapping stroke travel 3.2
mm.

. 3.4 Counter—A four-digit ddjustable counter, which can
be preset to deliver numbers of taps between 1 and 9999.

3.5 Balance, having_a_capacity_of at.Jeast. 100 g.and a
sensitivity of 0.1 g, [

—r——

! This test method is under the jurisdiction of ASTM C B-9 on Metal
Powders and Metal Powder Products and is the direct responsibility of Subcom-
mittee B09.03 on Refractory Metal Powders. -

: Current edition approved Aug. 30, 1985. Published December 1985. Originally

Published as B 527 - 70, Last previous edition B 527 - 81,

?Tap-Pak Volumeter Model No. JEL ST2 factured by J. Eng
AG. of Ludwigshafen a, Rh, West G y. Available through Shandon Southern
Instruments Inc., 171 Industry Drive, Pittsburgh. PA 13275.

" 3 Coming, No. 3046, Pyrex Brand, has been found satisfactory for this purpose.

6. Calculation and Ren}iru'

6.1 Calculate tap density in grams per cubic centimetre, to
the nearest tenth by dividing 50 g (10 or 20 g for samples as
noted in 4.2) by the {apped volume, V, read in millilitres, as
follows:

\ Tap.density, g/em? = 50 g/V
7. Precision and Bias

" 7.1 Precision has been determined from round-robin
testing performed prior 1o the approval of this test method.
Those resultswhich have been re-verified show a precision of
frem %/T10"2'% 'of the value detésinined as the 2 ¢ limits.
The' variation.depends upan the tap density of the powder
being determined which can vary between 2.0 and 8.0 g/cm’.

7.2 Bias cannot be stated since there is no universally
accepted standard instrument, nor are instruments sold as
certified standards. ) :

8. Keywords

8.1 molybdenum; packed density; powder(s);
metals; rhenium; tantalum; tap density;
tungsten; tungsten carbide

refractory
Tap-Pak Volumeter;
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" Subcommittee C21.03 on Fundamental Properties,

qm}, Designation: C 373 - 88

Standard Test Method for

Water Absorption, Bulk Density, Apparent Porosity, and
Apparent Specific Gravity of Fired )ﬂ]iteware Products’

This standard is issued under the fixed designation C 373; the number inﬁquoIlom'n; the designation indicates the year of

original adoption o, in the case of revision, the year of last revision, A
superscript epsilon (¢) indicates an editorial change since the Ia;y:vision

1. Scope “

I.1 This test method covers procedures.foF d ermining
water absorption, bulk density, app.
parent specific gravity of fired unglazed w

1.2 This standard may involve hazarder
ations, and equipmer:t. This standard do
address all of the safety problems associa
the responsibility of the user of this standard gmbli.;}z
appropriate safety and health praciices and deter ine the
applicability of regulatory limitations pri -’

2. Significance and Use

N :

2.1 Measurement of density, porosity, spﬁ:iﬁé gravity
is a tool for determining the degree matoration jof a
ceramic body, or for determining structural operties that
may be required for a given application. | P

&

3. Apparatus and Materials

3.1 Balance, of adequate capacity,
rately to 0.01 g. .

3.2 Oven, capable of maintaining a temperature of |50 =
5°C (302 + 9°F). Prs

3.3 Wire Loop, Halter, or Baskes capable of supporting
specimens under water for making suspended mass measure-
ments. :

3.4 Container—A glass beaker or-similar container of
such size and shape that the sample, when suspended from
the balance by the wire loop, specified in 33pis completely
immersed in water with the sarfiplé afid the wird loop being
completely free of contact with any part of the container.

3.5 Pan, in which the specimens may be boiled.

3.6 Distilled Water, e

suitable to weigh accu-

4. Test Specimens

4.1 At least (five representative test specimens shall’ be
selected. The specimens'shall' be unglazed and shall have as
much of the surface freshly fractured as is practical. Sharp
edges or comers shall be removed. The specimens shall
contain no cracks. The individual test specimens shall weigh
at least 50 g.

5. Procedure
5.1 Dry the test specimens to constant mass (Note) by

' This 1est method is

under the jurisdiction of ASTM Committee C-21 on
Ceramic Whitewares and

Refated Products and is the direct responsibility of

Current edition approved Sept. 30, 1988. Published November 1988, Originally
published as C 373 - 55 T, Last previous edition C 373 - 19 (1982).

o di

ber in
or reapproval,

the year of last reapproval, A
’

heating in an ovenat 150°C (302°F), followed by cooling in a
desiccator. Determine the dry mass, D, to the nearest 0.0] g

Note—The drying of the specimens to constant mass and the
ination of their may be done either before or after the
~ specimens have been impregnated with water. Usually the dry mass is
- d}:kmu'ncd before impregnation. However, if the specimens are [rable
~.or evidence indicates that particles have broken loose during the
_impregnation, the specimens shall be dried and weighed after the

uspended mass and the saturated mass have been determined, in

ccordance with 5.3 and 5.4 In this case, the second dry mass shall be
s d'in all appropriate calculations.

a
aeter

F
""'.5!.2 Place the specimens in a pan of distilled water and boil
fors h, taking care that the specimens are covered with water
at all times. Use setter pins or some similar device to separate
the specimens from the bottom and sides of the pan and
ﬁ‘qm;e} other. After the 5-h boil, allow the specimens to
soak for an additional 24 h,

5.3 Alter impregnation of the test specimens, determine
to the nearest 0.01 g the mass, S, of each specimen while
suspended in water. Perform the weighing by placing the
specimen in a wire loo, halter, or basket that is suspended

of g‘,?’l‘ance. Before actually weighing,
counterbalance the scale with the loop, halter, or basket in
place and immerse in water 1o the same depth as is used
when the specimens are in place. I it is desired to determine
only the percentage of water absorption, omit the suspended
mass operation. E
5.4, After the determination of the suspended mass or after
impregnationyifi the'suspendedmass is not determined, blot
each specimen lightly with a moistened, lint-fres linen or
cotion cloth to-remove all excess water from the surface, and
determine the saturated mass, M, to the nearest 0.01 .
Perform the. blotting operation By 'rolling the specimen
lightly .on the wet «cloth, svhich shall previously have been
saturated with water and then pressed only enough to re-
move such fvater as will drip [fom 'the cloth. Excessive
blotting will introduce error by withdrawing water from the
pores of the specimen. Make the weighing immediately after
blotting, the whole operation being completed as quickly as
possible to minimize errors due to evaporation of water from
the specimen.

6. Calculation

6.1 In the following calculations, the assumption is made
that | cm? of water weighs | g. This is true within about 3
parts in 1000 for water at room temperature.

6.1.1 Calculate the exterior volume, ¥, in cubic centi-
metres, as [ollows:

VmM-S



density, B, in grams per cubic centimetre,
tient of its dry mass divided by the
g pores. Calculate the bulk density

Ve=D-5

6.1.3 The apparent porosity, P, expres

relationship of the volume of the open po.
to its exterior volume. Calculate the
follows: .

* B=DJV

rty, report the average of the values
at least five specimens, and also the individual
t are pronounced differences among the

, 1est another lot of five specimens and, in
to individual values, report the average of all ten
ation ;

P=[(M~-D)yV]x 100

6.1.4 The water absorption, A, expresses as a p

relationship of the mass of water absorbed to
dry specimen. Calculate the water absorption :

A ={(M - D)/D] x 100

6.1.5 Calculate the apparent specific gravity; 7--6f that
portion of the test specimen that is pervious to water, as
follows: g ——— e

and Bias

est method is accurate to +0.2 % water absorp-

atory testing when the average value

ogies is assumed to be the true water

Sionis approximately + 0.1 % water
3 made by a single experienced

T=D/(D-15)
—d : priv :
The American Soclety for Test Matecisis takos no cting the validity of any patent rights asserted In connection
with any Rem mentioned In this d. Users or this standard are expressly advised that det, of the validity of any such
patent rights, and the risk of Infringement of such rights, are entirely their own responsibility. 2 .
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