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QH”) Designation: B 494/B 494M — 98

Standard Specification for
Primary Zirconium *

This standard is issued under the fixed designation B 494/B 494M; 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 epsilone] indicates an editorial change since the last revision or reapproval.

1. Scope 5.1.2 Name of material (zirconium sponge or chunklet),

1.1 This specification covers primary zirconium metal com- 9-1.3 Grade number (see 3.1.1),
monly designated as sponge or chunklets, but may also take 9-1.4 Method of manufacture (Section 6),
other forms. This specification does not include crystal bar 9-1.5 ASTM designation and year of issue,
zirconium. 5.1.6 Additions to the specification and supplementary re-

1.2 Unless a single unit is used, for example corrosion masguirements, if required, _ _
bain in mg.dni, the values stated in either inch-pound or SI  5-1.7 Mutually agreed upon marking requirements for the
units are to be regarded seperatly as standard. The values stafé{ptainers, and
in each system are not exact equivalents; therefore each systen?-1.8 Oxygen limits, when needed.
must be used independently of the other. SI values cannot benore 1—A typical ordering description is as follows: 3000 Ib (2000kg)
mixed with inch-pound values. zirconium sponge, ASTM B494, dated , Grade R60703.

1.3 The following precautionary caveat pertains only to the ,
test method portions of this specificatioFhis standard does ©- Materials and Manufacture
not purport to address all of the safety concerns, if any, 6.1 Zirconium metal is usually prepared by reduction of
associated with its use. It is the responsibility of the user of thigirconium tetrachloride, and it gets its physical characteristics
standard to establish appropriate safety and health practicegrom the processes involved in production. These characteris-
and determine the applicability of regulatory limitations prior tics may be expected to vary greatly with manufacturing

to use. methods. This specification, however, is not limited to metal
prepared by reduction of tetrachloride or to material of any
2.1 ASTM Standards: 6.2 Only virgin zirconium metal, in identified, uniform,

E 29 Practice for Using Significant Digits in Test Data to well-mixed blends, shall be supplied under this specification.

Determine Conformance with Specificatiéns ) o
7. Chemical Composition

3. Terminology 7.1 The material shall conform to the requirements as to
3.1 Definitions of Terms Specific to This Standard: chemical composition prescribed in Table 1.
3.1.1 lot—a lot shall consist of a single blend produced at 7.2 When requested by the purchaser, a check analysis shall
one time. be performed for any elements listed in Table 1.
o 7.2.1 The manufacturer's analysis shall be considered as
4. Classification verified if the check analysis confirms the manufacturer’s
4.1 Primary zirconium is furnished in two grades: reported values within the tolerances prescribed in Table 2.
4.1.1 Grade R60702-Unalloyed zirconium. Practice E 29 shall be used to establish significant digits.
4.1.2 Grade R60703-Unalloyed zirconium for metallurgi- )
cal alloying. 8. Sampling
. ) 8.1 A lot shall consist of a single blend produced at one
5. Ordering Information time.
5.1 Orders for material under this specification shall include 8.2 Sampling for Chemical Analysis
the following information: 8.2.1 The following method shall be used for blends of 3000
5.1.1 Quantity (weight), Ib (1300 kg) or more. Smaller blends shall be sampled as

agreed upon between the manufacturer and the purchaser.

* This specification is under the jurisdiction of ASTM Committee B-10 on 8'2'2_The metho_d shall prOduce a repre_sentatlve sample
Reactive and Refractory Metals and Alloysand is the direct responsibility ofamounting to a minimum of 1 % of the quantity sampled. The
Subcommittee B10.02on Zirconium and Hafnium. sample shall be prepared by running the full quantity through

Current edition approved Dec. 10, 1998. Published January 1999. Originall%‘ proportioner or spIitter so arranged as to give the required

published as B 494 — 69. Last previous edition B 494 — 93. . - .
2 Annual Book of ASTM Standardéol 14.02. amount of sample material. A minimum of 30 Ib (14 kg) of this
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TABLE 1 Chemical Requirements samples shall be taken from a minimum of three equally spaced
Composition, % locations along the axial length of the ingot, as prescribed in
Flement Grade R60702 Grade R60703 9.1.1.
oo e ooz o 11. Inspection
Iron + chromium 0.2 max 11.1 The manufacturer shall inspect the material covered by
n?{fgggﬁ“ 000 max - this specification prior to shipment and, on request, shall
Carbon 0.05 max furnish the purchaser with certificates of test. If so specified in
Oxygen A . the purchase order, the purchaser or his representative may
ALimits as specified by the purchaser. witness the testing and inspection of the material at the place of
manufacture. In such cases the purchaser shall state in his
TABLE 2 Permissible Variation in Check Analysis Between purchase order which tests he desires to witness. The manu-
Different Laboratories facturer shall give ample notice to the purchaser as to the time
Element Permissible Variation in and place of the designated tests. If the purchaser’s represen-
Check Analysis, % tative does not present himself at the time agreed upon for the
nﬁ;ggﬁ“ 8-825 testing, the manufacturer shall consider the requirement for
Carbon 002 purchaser’s inspection at place of manufacture to be waived.
Hafnium 0.1 11.2 The manufacturer shall afford the inspector represent-
'cf;))(;geghfom‘“m 8-82 ing the purchaser, without charge, all reasonable facilities to

satisfy him that the material is being furnished in accordance
with this specification. This inspection shall be so conducted as
sample shall be taken to prepare the evaluation ingot describét to interfere unnecessarily with the operation of the works.
in 10.1. L .
8.2.3 If analytical samples are required for the determina-lz' Rejection and Rehearing
tion of magnesium or sodium and chloride, they must be taken 12.1 Material that fails to conform to the requirements of
from the primary zirconium metal since these constituents aréhis specification may be rejected. Rejection shall be reported
volatilized in melting. to the producer or supplier promptly and in writing. In case of
8.2.4 Analytical samples for the determination of impuritiesdissatisfaction with the results of the test, the producer or
other than magnesium or sodium and chloride shall be takepupplier may make claim for a rehearing.

from the evaluation ingot (Sections 8 and 10). 13. Certification

9. Number of Tests and Retests 13.1 When specified in the purchase order or contract, a
9.1 Number of Tests producer’s or supplier’s certification shall be furnished to the
9.1.1 Aminimum of three chemical tests shall be performedpurchaser that the material was manufactured, sampled, tested,

on the evaluation ingot. and inspected in accordance with this specification and has
9.2 Retests been found to meet the requirements. When specified in the

9.2.1 If any sample or specimen exhibits obvious surfacgurchase order or contract, a report of the test results shall be
contamination or improper preparation disqualifying it as afurnished.
truly representative sample, it shall be discarded and a new
sample or specimen substituted. 14. Referee

9.2.2 If the results of any tests of any lot do not conformto  14.1 Inthe event of disagreement between the manufacturer
the requirements specified, retests shall be made on additionand the purchaser on the conformance of the material to the

samples of double the original number from the requirements of this specification or any special test specified
same lot, each of which shall conform to the requirement®y the purchaser, a mutually acceptable referee shall perform
specified. the tests in question. The results of the referee’s testing shall be
_ ) used in determining conformance of the material to this
10. Specimen Preparation specification.

10.1 The sample for chemical analysis shall be prepared in )
accordance with 8.2.2. The sample obtained in accordance witkp- Product Marking
8.2 shall be compacted into consumable electrodes, then 15.1 The containers shall be marked legibly and perma-
melted to ingot form in an arc furnace of a type conventionallynently per the agreement between the manufacturer and the
used for reactive metals. The ingot shall be prepared fopurchaser.
analysis by either of the following two methods: )
10.1.1 Alongitudinal section shall be taken from the centert6. Packaging
of the ingot. The longitudinal section shall be analyzed on 16.1 The method of packaging shall be as agreed upon
samples taken from the longitudinal section at approximatelypetween the manufacturer and the purchaser and must be
equal intervals, as prescribed in 9.1.1. acceptable by any common carrier. Packaging methods must
10.1.2 Samples for chemical tests shall be taken from solithke due recognition of the pyrophoric nature of finely divided
metal below the surface porosity of the as-cast ingot. Theirconium. Documents
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