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Standard Practice for
Handling Densified Articles of Aluminum Oxide Reinforced
with Silicon Carbide Whiskers *

This standard is issued under the fixed designation E 1435; 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 2.3 Occupational Safety and Health Administration
1.1 This practice covers recommended procedures to redué@SHA) Standard: _ o
health and safety problems which may arise during the OSHA 8-hour Time Weighted Average (TWA) Permissible
handling of densified articles made from nonfibrous aluminum  Exposure Limit (PEL) for alpha-Alumina from U.S. Code
oxide reinforced with silicon carbide (SiC) whiskers. of Federal Regulations (CFR) 29 CFR 1910.1000, Air

1.2 The information in this practice may be considered for ~ Contaminants, Table Z-1, 1994
use in a manufacturer's material safety data sheet (MSDS) f :
densified articles of aluminum oxide reinforced with SiC%K' Termln.ollo.gy
whiskers. 3.1 Definitions: _ . _ .

1.3 This practice applies to finished articles where neither 3-1.1 aspect ratio n—ratio of whisker length to whisker

SiC whiskers nor aluminum oxide are released during use ifidmeter. . _ _ .
excess of the limits of this practice. 3.1.2 respirable silicon carbide whiskersi—a crystalline

1.4 Other materials may be included in the article (forsilicon carbide fiber, approximately cylindrical in shape, with a
example, sintering aids): information specific to these adgidiameter less than 3.0 um and an aspect ratio equal to or greater

tional materials should be included in each manufacturerdhan 5:1.
MSDS. P
. 4. Significance and Use
1.5 This standard does not purport to address all of the g . . _ ) )
safety concemns, if any, associated with its use. It is the 4-1 Handling or use of densified articles of aluminum oxide
responsibility of the user of this standard to establish appro_relnforced with SiC whiskers is not expected to be hazardous

priate safety and health practices and determine the applicadue to the presence of SiC whiskers unless the whiskers are

bility of regulatory limitations prior to useFor specific hazard '€/éased through a material removal process, such as (re)grind-

and precaution statements, see Sections 5, 7, 9 and 10. N9 _ _ _ _ o
4.2 This practice provides guidance, characteristics and data
2. Referenced Documents for handling and use of densified articles of aluminum oxide
21 ASTM Standards: reinforced with SiC whiskers. It also provides guidance for
E 1437 Practice for Handling Respirable Silicon Carbidedetermining when (re)finishing or other processing of densified
Whiskerg articles of aluminum oxide reinforced with SiC whiskers will
E 1718 Guide for Administrative and Engineering Controls9enerate potentially hazardous conditions, and provides refer-
for Silicon Carbide Whisker Work Are&s ence to relevant standards. If SiC whiskers are released, the
2.2 American National Standards Institute (ANSI) Stan-implementation of Practice E 1437 may be required.
dard=3 4.3 This practice is intended for use by health and safety

ANSI 79.2—1979 Fundamentals Governing the Design androfessionals in determining whether an excessive exposure
Operation of Local Exhaust Systems exists, in preparing procedures to establish a safe work
environment, and in preparing relevant documentation.

5. Hazardous Ingredients/Identity Information

1 This practice is under the jurisdiction of ASTM Committee E34 on Occupa- 5.1 Densified Articles-Densified articles of aluminum ox-
tional Health and Safety and is the direct responsibility of Subcommittee E34.70 ofide reinforced with silicon carbide whiskers are not expected to

Single Crystal Ceramic Whiskers. .
Current edition approved April 10, 1998. Published June 1998. Originallyprodl'lce exposures which are hazardous to health. However

published as E 1435 — 91. Last previous edition E 1435 — 91.
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(re)finishing the article as discussed in Section 10 will produce8. Reactivity Data
fine particles of potentially hazardous ingredients which canbe g 1 The following data are relevant when preparing an
inhaled, swallowed or come in contact with the skin or eyes.\;sps for densified articles of aluminum oxide reinforced with
5.2 Hazardous Ingredients (specific chemical identity—sjc whiskers:
common name(s)) 8.1.1 Stability—Stable.
5.2.1 Silicon Carbide (SiC) WhiskersAn acicular form of 8.1.2 Conditions to Avoid—None.
silicon Carbide, which is Chemical Abstract Service (CAS) 8.1.3 |nc0mpat|b|||ty (materia|s to avoida_None under
409-21-2. A CAS number specific to SiC whiskers has not beeggnditions of normal use.
aSSigned. OSHA PELs for SiC whiskers have not been estab- 8.1.4 Hazardous Po|ymer|zat|G.H_W||| not occur.
lished. American Conference of Governmental Hygienists
(ACGIH) Threshold Limit Values (TLVs) have not been g Health Hazard Data
established. Manufacturers currently use the following expo-

sure limits for respirable SiC whiskers: i : . o
5.2.1.1 A short term exposure limit (STEL) for respirable Qer)sn‘led article as sgpphed for its intended use. I—_Iowever, as
S indicated by the conditions of use, employ mechanical guards,

gf'%gv rr:is:jtr:;f 2 fibers/cc as averaged over a sampling perlogrotective clothing and safety glasses to prevent burns or other

- . . injury to the body or eyes from hot parts, flying particles, or
5.2.1.2 A long term exposure limit for respirable SiC _ . . Sy L :
whiskers of 0.2 fibers/cc 8-h TWA. chips. If the densified article is to be (re)finished, see Sections

5 and 10.

5.2.2 alpha-Alumina (aluminum oxide}CAS 1344-28-1. 9.2 Emergency First Aid ProceduresSymptomatic for the
The OSHA TWA-PELs are 15 mgffrtotal dust and 5 mg/i i o [?rege)r/]t rStAl uressymp I
respirable fraction. The ACGIH TLV-TWA is 10 mg#rtotal '
dust®

9.1 Genera—There is no known health hazard of the

10. Precautions for Safe Handling and Use

6. Physical/Chemical Characteristics 1_0.1 Steps to Be Taken in Ca_se Material is Released or
Spilled—Not applicable for the article as supplied.

6.1 The following data are relevant when preparing an "1 2 \waste Disposal MethedLandfill as approved by
MSDS for densified articles of aluminum oxide reinforced with ¢, yaral state county, and local agencies.

SiC Wh|ske.,-r.s: . . 10.3 Precautions to Be Taken in Handling and Storirg
6.1.1 Boiling Point—Not applicable. Not applicable to the article as supplied.
6.1.2 Vapor Pressure (mm HgjNot applicable. 10.4 Other Precautions-None under conditions of normal
6.1.3 Vapor Density (Air = 1)—Not applicable. use. During (re)finishing of the article itself, such as (re)grind-
6.1.4 Solubility in Water—Insoluble. ing, (re)cutting, (re)polishing, (re)machining, (re)fabricating,
6.1.5 Relative Density (specific gravity)Variable per sup-  or during other (re)processing, if there is release of respirable
plier. silicon carbide whiskers in concentrations that exceed the
6.1.6 Melting Point—Variable, above 1700°C. exposure limits of 5.2.1, consult Practice E 1437 for guidance.
6.1.7 pH—Not applicable.
6.1.8 Evaporation Rate (butyl acetate =3Not appli- 11. Personal Protective Equipment and Control Measures
cable. 11.1 Respiratory Protectior-None under conditions of
6.1.9 Appearance and OderVariable, no odor. normal use (see 10.4).
11.2 Eye Protectior—As required for other conditions
7. Fire and Explosion Hazard Data present.

7.1 The following data are relevant when preparing an 11.3 Ventilation—The ventilation system should be de-
MSDS for densified articles of aluminum oxide reinforced with signed and applied in a manner consistent with the guidelines

SiC whiskers: in Guide E 1718, ANSI Z9.2—1979, ACGIH manual—
7.1.1 Flash Point—Non-flammable. Industrial Ventilation® or similar guidelines applicable to the
7.1.2 Flammable Limits—Not applicable. ventilation task. _ o
7.1.3 Lower Explosive Limit (LEL}-Not applicable. 11.3.1 Local Exhaust-As required to maintain airborne
7.1.4 Upper Explosive Limit (UEL-Not applicable. exposure levels as stated in Section 5.

11.3.2 Mechanical (Generah-As required to minimize
migration of whiskers out of the controlled area.

11.4 Personal Protective EquipmentAs required for other
conditions present.

11.5 Work and Hygienic PracticesAs required for other
conditions present.

7.1.5 Extinguishing Media—Not applicable.

7.1.6 Special Fire Fighting ProceduresNot applicable.

7.1.7 Unusual Fire and Explosion HazardsNot appli-
cable.

5 ACGIH TLV-TWA for alpha-Alumina (aluminum oxide) from ACGIHTLV/
BEI 1997 Booklet;see alsoDocumentation of the Threshold Limit Value and —————————
Biological Exposure Indice$th ed., 1995, American Conference of Governmental % Industrial Ventilation, A Manual of Recommended Practia€GIH, 1330
Industrial Hygienists (ACGIH), 1330 Kemper Meadow Dr., Cincinnati, OH 45240. Kemper Meadow Dr., Cincinnati, OH 45240.
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12. Keywords safety data sheet (MSDS); silicon carbide; whisker

12.1 advanced ceramic; alumina; aluminum oxide; ceramic;
composite; fiber; man-made mineral fiber (MMMF); material

ASTM International takes no position respecting the validity of any patent rights asserted in connection with any item mentioned
in this standard. Users of this standard are expressly advised that determination of the validity of any such patent rights, and the risk
of infringement of such rights, are entirely their own responsibility.

This standard is subject to revision at any time by the responsible technical committee and must be reviewed every five years and
if not revised, either reapproved or withdrawn. Your comments are invited either for revision of this standard or for additional standards
and should be addressed to ASTM International Headquarters. Your comments will receive careful consideration at a meeting of the
responsible technical committee, which you may attend. If you feel that your comments have not received a fair hearing you should
make your views known to the ASTM Committee on Standards, at the address shown below.

This standard is copyrighted by ASTM International, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA 19428-2959,
United States. Individual reprints (single or multiple copies) of this standard may be obtained by contacting ASTM at the above
address or at 610-832-9585 (phone), 610-832-9555 (fax), or service@astm.org (e-mail); or through the ASTM website
(www.astm.org).



