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QHny) Designation: E 634 — 96

Standard Practice for
Sampling of Zinc and Zinc Alloys for Optical Emission
Spectrometric Analysis *

This standard is issued under the fixed designation E 634; 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 ceramic or graphite ladle, as the solubility of iron in Special High Grade

1.1 This practice covers the sampling of zinc and zinc aIonsZInC Is sufficient to cause a measurable contamination.
to obtain a sample suitable for quantitative optical emission 5.2 Sample Moldsdesigned to produce homogeneous chill-
spectrochemical analysis. Included are procedures for obtai¢ast specimens having smooth surfaces, free from surface
ing representative samples from molten metal, from fabricate@ockets and pores. The specimens shall be representative (in
or cast products that can be melted, and from other forms thde region to be excited) of the product metal. The samples
cannot be melted. shall have a spectrochemical response similar to the standards

1.2 This standard does not purport to address all of theused in preparing the analytical curves. This is ensured by
safety concerns, if any, associated with its use. It is thé&asting standards and specimens in the same manner. Also, the
responsibility of the user of this standard to establish appro-Specimens shall have a repeatability of measurement for major
priate safety and health practices and determine the applicaglements from excitation-to-excitation with a relative error of

bility of regulatory limitations prior to use. no more than 2 %. Several types of molds have been found
acceptable.
2. Referenced Documents 5.2.1 Type A, Pin Mold(Fig. 1)—This mold produces two
2.1 ASTM Standards: diagonally cast pins with sprues at the top of the specimens.
E 401 Practice for Bonding Thin Spectrochemical Sampledhe mold dimensions are such as to produce pins approxi-
and Standards to a Greater Mass of Matérial mately 100 mm (3.9 in.) in length by 11 mm (0.4 in.) in
diameter. The mold is made of steel or cast iron and weighs
3. Summary of Practice approximately 4.5 to 5.5 kg (10 to 12 Ib). Pin specimens have

3.1 Molten metal representative of the furnace melt isbeen found to be very homogeneous. If properly prepared,
poured into a mold to produce a chill-cast sample. The sampléhese specimens provide very reliable results with only one
which must represent the average composition, is machined faurn. However, pin specimens must be reshaped for each
a specified shape to produce an acceptable surface for excitgdditional burn.

tion. 5.2.2 Type B, Book MoldFig. 2)—This mold produces a
3.2 Fabricated or cast products are remelted and cast iniegrtically cast disk with a sprue on the edge of the specimen.
molds or are excited directly without remelting. The mold dimensions are such as to produce a disk of
o approximately 64 mm (2.5 in.) in diameter by 6 to 8 mm (0.2
4. Significance and Use to 0.3 in.) in thickness. A circular central recess, 15 to 25 mm

4.1 This practice, used in conjunction with an appropriate(0.6 to 1.0 in.) in diameter, on one side of the specimen
guantitative optical emission spectrochemical method, is suitfacilitates machining of that side in preparation for excitation.
able for use in manufacturing control, material or productlt also promotes more uniform freezing of the raised peripheral

acceptance, and development and research. area. The mold is made of steel or cast iron and weighs
approximately 2 to 3 kg (4 to 7 Ib). This mold works well for
S. Apparatus high purity zinc grades, but with alloys may cause segregation

5.1 Ladle, of steel, designed to hold sufficient molten metal due to solidification phenomena. Specimens should be excited
to completely fill the sample mold, with a handle of sufficient only in the areas indicated in Fig. 3, and it may be necessary to
length to reach into a furnace, trough, pot, or crucible. make several burns and report an average. The user is strongly
Note 1—Pure zinc metal (Special High Grade) is sampled using acautioned to thoroughly investigate specimen homogeneity for

each alloy system to be analyzed.

5.2.3 Type C, Center Pour MoldFig. 4)—This mold

1 I 1 i i fl i 1l i - il - . .
This practice is under the jurisdiction of ASTM Committee E-1 on Analytical produces a horlzontally cast disk with a sprue over the center

Chemistry for Metals, Ores and Related Materials and is the direct responsibility o

Subcommittee E01.05 on Zn, Sn, Pb, Cd, Be, and Other Metals. on the back side. The mold dimensions are such as to produce
Current edition approved Oct. 10, 1996. Published December 1996. Originalha disk approximately 64 mm (2.5 in.) in diameter by 8 mm (0.3
published as E 634 - 78. Last previous edition E 634 — 78 (1891) in.) in thickness. A circular central recess, 10 to 20 mm (0.4 to

2 Discontinued; se¢995 Annual Book of ASTM Standard] 03.06.
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FIG. 2 Type B Mold and Specimen

0.8 in.) in diameter, on one side of the specimen facilitatevertically cast disk specimens, although not as severe, segre-
machining of that side in preparation for excitation. It alsogation can be a problem. Therefore, it may be necessary to
promotes more uniform freezing of the raised peripheral areanake several burns and report an average.

but the corresponding raised portion of the mold shall not be so 52 4 Other Molds—Molds of different types, materials, and
large as to restrict the throat for the sprue. A slight taper, 1 Qjimensions may be used provided that the uniformity of the
2 deg, on the hinged portion of the mold facilitates openingspecimens obtained is comparable to the uniformity of speci-
when a specimen has been cast. The mold is made of steel Qf.ns optained from Type A, B, or C molds. Further, the

cast iron and weighs_ approx_imately 3.510 4'5 kg (8 to 10 Ib)'s ecimens shall have a spectrochemical response similar to the
The advantage of this mold is that the specimen obtained m tandards used for preparing the analytical curves

be excited around the entire annular area. However, as with the
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Note 1—Shaded areas are acceptable for analysis.
FIG. 3 Specimens from Type A, B, and C Molds

FIG. 4 Type C Mold and Specimen

5.3 Lathe or Milling Machine capable of machining a prevents metal freezing, while obtaining metal well beneath the
smooth flat surface. surface minimizes the danger of inclusion of oxide. Unless the
Note 2—When using pin specimens, reproducibility of the exact pin mold is already hot, cast and discard a preliminary specimen.

shape is very important. To maintain the integrity of the pin shapes it mayRémove any excess metal from the ladle, dip it into the molten
be necessary to equip a micrometer cross-fed lathe with a speci#hetal as before, and fill the mold using an even rate of pour so

pin-shaping tool. as to allow for the escape of air. Do not dump the metal into the
5.4 Cutting Tools—Either alloy steel or cemented carbide is mold. Avoid overfilling the sprue or the mold may be difficult
recommended. to open. Allow the metal to freeze without jarring. The cast
surfaces of the specimen, upon removal from the mold, shall be
6. Sampling free from shrinkage, inclusions, cracks, or roughness.

t 6.1 M?Iten Ik\1/le”tabl—Wh|F|)n bmo“etﬂ met.alt Is{ Sﬁ.mﬁled’ thel. Note 3—A change in the temperature profile of the mold, caused by a
empeérature shall be well above the point at which any So I%i nificant change in the sampling rate, may result in different chill-cast

phase can be p!’esent. Using a Cl_ean ladle, pu_Sh any dr_OSS aV\(f"?géracteristics and poor repeatability. Therefore, it is recommended that
from the sampling area. Then dip the ladle sideways into théhe sampling schedule be considered when an analysis program is being
clear area, well below the surface, and stir momentarily. Turreveloped. Also, experience has shown that pin specimens are much less
the ladle upright and quickly withdraw. Heating the ladle sensitive than disk samples to temperature profile changes in the mold.
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6.2 Fabricated and Cast ProductsWhen the metal is in recess to a depth of 1 to 1.5 mm (0.04 to 0.06 in.) below the
the wrought or cast form and a destructive test is practicaloriginal surface. This depth is important because it corresponds
remelt a representative portion of the metal at a temperatur® the composition on the phase diagram which represents the
well above the liquidus line on the phase diagram of the metalaverage composition of the entire disk and, in turn, the actual
The sample is placed in a graphite or other inert crucible andomposition of the melt. Any other depth may result in an
heated in a laboratory electric furnace. The melt is then cast imvalid analysis. The machined surface shall be smooth, and
the mold as outlined in 6.1. If the sample is in the form of thinfree from scuffs, pits, or inclusions. The ideal surface is neither
sheet, turnings, or other finely divided material, remove anypolished nor visibly grooved, but should show a very fine tool
coatings or grease with an appropriate solvent and press intopattern. The ideal surface may be defined as approximately a
briquet before melting. Details of briquet size and formation1.6 X 10-3*mm (63-pin.) standard machine finish. A surface
are not critical to the successful preparation of a melt. It ismuch finer or much coarser may result in an analytical
imperative that the specimen and the standards used in prepalifference. It is also important that both specimens and
ing the analytical curves undergo the same sampling procestandards have the same machine finish. A type B disk may be
dure, that is, remelting, to ensure valid analyses. Howevegxcited only in certain areas (Fig. 3), while a Type C disk may
when possible, it is recommended that analytical methodbe excited around the entire annular area. For both types, the
involving dissolution of the metal be used in preference to theouter 5 mm (0.2 in.) to the edge and the inner region up to

remelting of samples. about a 12-mm (0.48-in.) radius should not be excited (Fig. 3).
) ) 7.3 Chill-Cast Specimens from Other Acceptable Melds
7. Preparation of Specimens Since a mold of different dimensions may result in a different

7.1 Chill-Cast Pins from Type A Mold-Cut off the sprues freezing pattern, each type of mold shall be evaluated to
from the pins and machine the sprue ends of both pins to thedetermine the proper area and depth to machine the specimen
same shape. Each time the pins are reshaped, about 3 mm (@olrepresent the true composition of the melt.
in.) of metal should be removed from the end of the pins. Then 7.4 Direct Excitation Without Casting a Specimeif the
make a second cut to produce a surface at an angle of about feocedure outlined in Section 6 cannot be followed, only
deg to the axis of the pin. Continue this cut until the flat end ofapproximate analyses can be made. The specimen shall be
the pin measures exactly 3 mm (0.1 in.) in diameter. Themassive enough to prevent undue heating and shall have a flat
completed pin tip is a truncated cone with a 120-deg apex anglsurface suitable for excitation. Further, standards having a
and a 3-mm (0.1-in.) diameter (Fig. 3). The machined surfaceimilar spectrochemical response shall be available. On sheet
shall be smooth and free from scuffs, pits, or inclusions. Ther plate specimens, machine off about 0.8 mm (0.03 in.) or
ideal surface is neither polished nor visibly grooved, but shoulne-fourth of the thickness, whichever is smaller. On thicker
show a very fine tool pattern. More specifically, the idealspecimens, machine at least 1.3 mm (0.05 in.) below the
surface may be defined as approximately a .80 >-mm original surface. Choose the location, depth, and number of
(63-pin.) standard machine finish. A surface much finer omreas to be analyzed to provide a representative analysis of the
coarser may result in an analytical difference. Further, it isproduct. In accordance with Practice E 401, thin flat material
important that both specimens and standards have the samey be bonded by means of a heat and electrically conducting
machine finish. Pin specimens have been found to be versdhesivé to a more massive section to provide a heat sink.
homogeneous and can be excited over the entire length of t Kevwords
pin. However, it is recommended that the lower 13 mm (0.5 yw i o ) ) _
in.) of the pin specimen (Fig. 3) not be excited because of 8.1 optical emission; sampling; spectrochemical analysis;
potential solidification effects. zinc and zinc alloys

7.2 Chill-Cast Disk from Type B or C MoldsCut off the
sprue and machine the raised peripheral area surrounding the® Available from Foseco, Inc., P.O. Box 8728, Cleveland, OH 44135.
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