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2.1.2 ASTM P uBLIcaTIONS—AVvailable from ASTM, 100 Barr Harbor Drive, West Conshohocken, PA 19428-2959.

ASTMD789-92—Determination of Relative Viscosity, Melting Point, and Moisture Content of Polyamide
(PA)

ASTM D 3763-93—High Speed Puncture Properties Plastics Using Load Displacement Sensors

ASTM D 4066-92a—Nylon Injection and Extrusion Materials (PA)

ASTM D 5279-92—Measuring Dynamic Mechanical Properties of Plastics in Torsion

ASTM E 831-86—Linear Thermal Expansion of Solid Materials by Thermomechanical Analysis

2.1.3 ISO PuBLIcaTIONS—AVvailable from ANSI, 11 West 42nd Street, New York, NY 10036-8002.

ISO75-1:-1993—Plasties—beterminatior—oftemperature—ef-deflection—undertoad—Parh 1. General test
methods

ISO75-2:1993—Plastics—Determination of temperature of deflection under loads=Parj 2: Plastic and
Ebohite

ISO 105/A02:1993—Textiles—Grey scale for assessing change in color

ISO 178;1993—Plastics—Determination of flexural properties

ISO 180;:1993—Plastics—Determination of 1zod impact strength

ISO 188}1982—Rubber—Accelerated aging

ISO/DIS 294-1:1995—Plastics—Injection molding of test specimens-of thermoplastic mat¢rials

ISO/DISR94-3:1995—Plastics—Injection molding of test specimens of thermoplastic materials—Part 3:
Plates (ISO mold type D)

ISO/DISR94-4:1995—Plastics—Injection molding of test spécimens of thermoplastic materials—Part 4:
Det¢rmination of molding shrinkage

ISO 295:1991—Plastics—Compression molding of test:specimens of thermosetting matefials

ISO 527+1:1993—Plastics—Determination of tensile‘properties—Part 1: General principles

ISO 5272:1993—Plastics—Determination of tensile properties—Part 2: Testing conditiong

ISO 960;:1988—Plastics—Polyamides (PA)—Dgtermination of water content

ISO 1183:1987—Plastics—Methods for determining the density of non-cellular plastics

ISO1874-2:1995—Plastics—Polyamide (PA) molding and extrusion materials—Part 2: Pifeparation of test
spe¢imens and determination of .properties

ISO 3146:1985—Plastics—Determination of melting behavior of semi-crystalline polymers

ISO 316]7:1993—Plastics—Preparation and use of multipurpose test specimen

ISO 345[1/4:1986—Plastics—=Determination of ash—Part 4: Polyamides

ISO 379b:1989—Road vehicles—Determination of burning behavior of interior materials fQr motor vehicles

2.1.4 AATCC GRAY ScALE PyBricaTion—Available from AATCC, P.O. Box 12215, Research Triapgle Park, North
Carolina 27709 and/British Standard Institution, 10 Blackfriars Str., Manchester, M3 5TD, England.

AATCC [Evaluation Procedure 1

2.1.5 FMVSS P terrcaTon=—Avaitabtefro e-Superinmtendentof Bocuoments; 5-S—Gove emt Printing Office,
Washington, DC 20402.

FMVSS 302

2.2 Related Publications—The following publications are provided for information purposes only and are not a
required part of this document.

2.2.1 SAE PusLicaTion—Available from SAE, 400 Commonwealth Drive, Warrendale, PA 15096-0001.

SAE J1344—Marking of Plastic Parts
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2.2.2

3.1

4.1

4.2

51

5.2

ISO P uBLiIcATION—AVailable from ANSI, 11 West 42nd Street, New York, NY 10036-8002.

ISO 62:1980—Plastics—Determination of water absorption

Description

This classification system was developed to permit the addition of descriptive characteristics and values
commonly used in Automotive Material Specifications for polyamides. All the requirements listed in Section 7
shall apply for initial qualification of the material. The requirements listed in Section 8 shall be required for
initial qualification when the particular suffix is included in the line call-out for the material. The requirements
listed in Appendix A, Table Al for initial product certification shall be met with data representing 3 sigma values

plier and user of

per 6.2. Prgeddetiontots—shal-meetproperty-controt-plan-as—agreedtobetweenmateral-sup
this documept.
Classificatipn
Polyamide g, 66, and 66/6 plastics are classified into "groups" based on the.Chemical com

groups are S

An example

The designation PA1122 would indicate:

PA = po

11 = reinpforced PA66

2 =glas
2 =15%

Line Call-ou

A line call-0
designation

The line call
in Section 7

The followin
SAEJ1639P|

The previou

ubdivided into "classes" and "grades" as shown in the Appendix@®,-Table Al.

of this classification system is as follows:

yamide (nylon)

5 reinforced, impact modified, heat stabilized
glass

ts

ut, which is a specification; _shall contain this document's identification numbe
rom Table 1 as illustrated(in,4.2.

out specifies materiakmeeting all requirements of this document. Note additional g
and Section 8—Suffixes.

) is an example*of a line call-out:
A1122

5 specification would indicate:

bosition. These

( and a material

haracterizations

SAE J1639 Classification System for Automotive PA Plastics

PA = polyamide (nylon)
11 = reinforced PA66
2 = glass reinforced, impact modified, heat stabilized

2=15%

glass
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5.3

TABLE 1—STANDARDIZED AUTOMOTIVE GRADES OF HEAT STABILIZED POLYAMIDES (PA)(l)

PA Filler
Group Description @ Content Designation Previous
66 General, Injection Molding Unreinforced 0121
General, Extrusion Molding Unreinforced 0122 none
Impact modified Unreinforced 0171
Impact modified Unreinforced 0172
Glass fiber reinforced 15% 1112
Glass fiber reinforced 23504 1116
Glass fiber reinforced, impact modified 15% 1122
Mineral filled 40% 1137
Mineral/glass fiber reinforced 20% 1143 none
Mineral/glass fiber reinforced 40% 1147
Mineral filled, impact modified 40% €257 1156 (35%)
Glass fiber reinforced, hydrolysis resistant 25% 1164 none
Glass fiber reinforced, hydrolysis resistant 35% 1166 1165 (30%)
6 General, Injection Molding Unreinforced 0222
General, Extrusion Molding Unreinférced 0223 none
Impact modified Unreinforced 0282
Glass fiber reinforced 15% 1212
Glass fiber reinforced 25% 1214
Glass fiber reinforced 35% 1216
Glass fiber reinforced, impact modified 30% 1225
Mineral filled 30% 1235
Mineral filled 40% 1237
Mineral/glass fiber reinforced 40% 1247
66/6 Glass fiber reinforced 35% 1816 1815 (30%)
1. Gradechommonly used in Automotive’Industry. Additional grades may be included in the future as agreed to| by the
SAE Plpstic Committee.
2. All materials are heat stabilized.
The following definitions fortables in Appendix A of this document apply to unfilled and filled golyamides.
a. Grobp 01 Unreinforced polyamide 66 (PA66) (all classes heat stabilized)
Clags 2_Injection and extrusion molding
Clags/7_\Impact modified
b. Gro Tal 02 Unreinforced pnl\jlnmirln 6 (DAR) (nll classes heat Qt:\hiliw:ml)

Class 2 Injection and extrusion molding

Class 8 Impact modified

c. Group 11 Reinforced/filled polyamide 66 (PA66) (all classes heat stabilized)

Class 1 Glass fiber reinforced

Class 2 Glass fiber reinforced, impact modified

Class 3 Mineral filled
Class 4 Mineral/glass fiber filled
Class 5 Mineral filled, impact modified

Class 6 Glass fiber reinforced, hydrolysis resistant

d. Group 12 Reinforced/filled polyamide 6 (PA6) (all classes heat stabilized)

Class 1 Glass fiber reinforced

Class 2 Glass fiber reinforced, impact modified
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6.1

6.2

6.3

7.1

Class 3 Mineral filled
Class 4 Mineral/glass fiber filled

e. Group 18 Reinforced/filled polyamide 66/6 (PA66/6) (all classes heat stabilized)
Class 1 Glass fiber reinforced

The fourth digit in groups 11, 12, and 18 will define the nominal amount of reinforcement. Numerals 1 to 9 will
designate the following:

1=10% (Not specified) 6=35%
2=15% 7=40%
3=20% 8=45% (Not specified)
4=25% 9=50% (Not specified)
5=30% 0 = Other
Testing and Conditioning
Test Specimens—Test specimens shall be prepared as specified in Table 2. Unless otherw

tests shall b

The specimsg

b carried out on injection molded one-end gated test specimens.

ns in Table 2 are required:

TABLE 2—TEST SPECIMENS

ise specified, all

Defined by: Molded According tq:

A. 150 minimum x 10 x 4.0 mm + 0.2 mm 1IS©, 3167, Type A ISO/DIS 294-1

B. 40 x 60 x 2.0 mm + 0.1 mm (SO 294-3:1995 ISO/DIS 294-3

C. 300 mm diameter x 3.2 mm = 0.2 mm Not Available

D. 355 x 100 x 2.0 mm 0.1 mm FMVSS 302 ISO/DIS 294-1 (injection

1ISO 295 (compression)

Test specimen A shall be molded using, molding conditions defined in 1ISO 1874-2. Specim
dimensions shall be cut from the center-portion of the test specimen A. No annealing allowed
Statistical Data— Statistical datasshall be derived from testing a minimum of 30 lots. The sta

be submitteq
tensile stren

The user of
testing.
Conditionin

with initial characterization data (Section 7) of the material. The following proper
hth, flexural modulus, Izod impact at 23 °C + 2 °C, and heat deflection temperatur

this document shall define requirements for provisional approval prior to com

grand Test Conditions—All test values indicated herein are based on materi

ens with shorter

istical data shall
ies are affected:

al

bletion of 30 lot

Al with moisture

content of O

204 mavimiim (IQﬁ o960 Meaethod AIASTMD 7QO) Immnrliafnly aftar mnlrling ep
=<=——HecH —HHEHEa— o+ —HHHHeaa ey —atte—Reags

cimens shall be

sealed in moisture-proof containers and stored at 23 °C = 2 °C for at least 24 h. All tests shall be performed
immediately after removal from the containers in a controlled atmosphere of 23 °C £ C °C and 50% * 5%

relative hum

idity unless otherwise specified.

Initial Characterization of Automotive Materials—The following test results shall be submitted as initial

characteriza

tion of the material.

Infrared Spectrophotometry and/or Thermal Analysis—Infrared and/or thermal analysis spectra shall
constitute the reference standard for the material supplied to a specification based on this classification system

and shall be

available on request.
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7.2

7.2.1

7.3

7.3.1

7.4

7.4.1

7.5

7.5.1

7.6

7.6.1

Shear Modulus—A plotted curve, as described as follows, shall constitute the reference standard for the
material supplied to a specification based on this classification system and shall be available on request.

Shear modulus versus temperature curve shall be plotted for -50 to +210 °C (PA6), 240 °C (PAG66)

temperature

range, at 5 °C intervals.

TeEST METHOD—ASTM D 5279, forced constant amplitude, fixed frequency of 1 Hz + 15%, strain level below
1% 60 x 10 x 4.0 mm specimen, cut from the center of tensile specimen (specimen A). Specimen length

between c

Density

lamps 35 to 40 mm. Soak time at each temperature interval 3 min minimum.

TEST METI-|10D—|SO 1183, Method A—Report density in g/cm?

Heat Aging
strength, lzq
materials, te
Izod impact

Performance—After aging for 1000 h at the appropriate temperature listed’as fo
d impact strength, or both must retain at least 75% of their original values. §
nsile strength, 75% retention data, and impact strength value (or pércent loss) ar
5trength retention data is required for reinforced materials. For impact modified g

shall be retajned at 75% of original minimums.

TesT METHOD—ISO 188, 150 air changes/h + 50 air changes/h. After heat aging, test spe

conditiong)
before he|
determina

Engine Cog
and 103 kP
strength mu

d in a desiccator for 3to 5 h at 23 °C £ 2 °C. Impaclt _strength test specimens
At aging. Unaged property values shall be detefmined at the time of the
ion. Oven aging temperatures: 110 °C for unreinferced grades, 140 °C for reinfo

lant Resistance—Use only for hydrolysis sesistant PA66—After immersion for 1]
h pressure in 50/50 solution of water angh approved automotive coolant concen
5t retain @ minimum of 20% of the oridinal value listed in Appendix A, Table Al.

TEST METHOD—ISO 527-1 and ISO 527-2, 150 minimum x 10 x 4.0 mm specimen (specimg

5mm/min.
time of thg

Impact Stre

Report type of stress (yield and/or break). Unaged property values shall be d
aged properties determination. A minimum of 10 specimens shall be tested.

ngth, Multiaxial— Applicable to impact modified materials only.

TEST METHOD—ASTM D 8763, 100 mm diameter x 3.2 mm thick smooth surface injection-n

(specimen|
Impact vel

Testat-4

Q).
ocity—2-2 m/s for exterior, 6.6 m/s for interior applications.

DEC*2°C,or-30°C+£2°C,or-15°C+£2°C,or0°Cx2°C,and 23 °C* 2°C.

lows, the tensile
For unreinforced
b required. 75%
rades properties

imens are to be
thall be notched
pged properties
‘ced grades.

POO h at 125 °C

rate, the tensile

n A), test speed

ptermined at the

olded specimen

Present all data

and define

) - - - (R T P ST 1 !
e wermperaware at Wit auctic 1diure was UDSTTveEU.

Test specimens must be conditioned for a minimum of 6 h at test temperature prior to impact testing. Low
temperature testing shall be conducted within the same environmental chamber as the clamp mechanism of
the impact device. No transfer through ambient conditions is permitted.

Test a minimum of 10 specimens from 3 individual lots at a single condition.
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Report should include:

~Po0oTp

g.

Detailed description of specimen preparation
Molding conditions; melt and mold surface temperatures, and average injection velocity
Number of samples tested per lot per temperature

Numbers of lots tested

Number of samples with ductile failure per each test condition
Representative force versus deflection curve for each impact event
Number of cracks and maximum length

Summarize testing at each condition by providing the energy in Joules (mean value) at maximum load (all

nd low values should be reported)

the high a
Report en
yields duc
A ductile f
7.7 Impact Stre
7.7.1
2 °C. Th
prior to im
be condug
7.8 Flammability
7.8.1 TesT METI
injection-
7.9 Coefficient
7.9.1

Report avg

7.10 Mold Shrin

brgy in Joules (mean value) at maximum load at 23 °C + 2 °C and at the lowest
ile failure, the standard deviation attained for that test run, and the impact\welocity

hilure is defined as a crack that does not radiate more than 10 mm frem the point

hgth, Izod At -40°C+ 1 °C

TesT METHOD—ISO 180/1A, 80 x 10 x 4.0 mm specimen (use center 'section of specimen A

e test specimen must be conditioned for a minimum of 6,h at the previously speci

emperature that
of the test.

Df impact.

), test at -40 °C
ied temperature

bact test. Low temperature testing shall be done within the cold chamber, if not p@ssible, test may

ted outside, but within 5 s.

ob—IS0O 3795/SAE J369, 100 mm/mimaximum burn rate, 355 x 100 x 1.0 mm
r compression-molded specimen (specimen D).

of Linear Thermal Expansion

TeST METHOD—ASTM E 831 (TMA), =30 to +30 °C

brage value x E-5/°C,)for both the flow and cross-flow directions.

age

7.10.1 TesT METHOD—ISO/DPIS 294-4, 60 x 60 x 2.0 mm smooth surface injection-molded specime

Report val

Les \in"percent (%) for both the flow and cross-flow directions, under the following

smooth surface

n (specimen B).

conditions:

a.

Mold Shrinkage after 48 h storage at 23 °C £ 2 °C at 50% + 5% relative humidity

b. Post Shrinkage after 48 h at 80 °C

C.

Post Shrinkage after 30 min at 120 °C

addition to the basic call-out by use of suffixes Z1, Z2, Z3, Z4, Z5, and Z6.

All test results shall be submitted with initial characterization, when specified.

8.1

Suffix Z1—UV Light Resistant, Interior Xenon-Arc Exposure—Applicable to color

compounds only.

Initial Characterization of Automotive Materials—Suffixes—The following requirements are available in

matched unpainted
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8.1.1 TeEsST METHOD—SAE J1885, 601 kJ/m? minimum exposure. 60 x 60 mm minimum x 2.0 mm, smooth
surface, low-gloss injection-molded specimen (specimen B). Rating 4, minimum (AATCC Evaluation
Procedure 1/ISO 105/A02)

No objectional color change or surface defects allowed.

8.2 Suffix Z2—UV Light Resistant, Under Glass, Interior Florida Exposure—Applicable to color matched

unpainted compounds only.

8.2.1 TesT MeETHOD—1 year, 5 degrees south, under PPG Herculite K, tempered safety glass, 3 mm thick.
Applicable method shaII be speC|f|ed by the user of thls document. 60 X 60 mm mlnlmum X 2.0 mm, smooth
surface, lpv A —mtrtti—AATCC  Evaluation
Procedure] 1/ISO 105/A02)

No objectipnal color change or surface defects allowed.

8.3 Suffix Z3—UV Light Resistant, Exterior—Applicable to color matched unpainted eompounds only.

8.3.1 XENON-ARf ExPOSURE—SAE J1960, 2500 kJ/m? minimum exposure, .60 x 60 mm minimum x 2.0 mm,
smooth sufface, low-gloss injection-molded specimen (specimen B). Rating 4, minimum (AATCC Evaluation
Procedurg] 1/ISO 105/A02)

8.3.2 FLORIDA AND ARIZONA ExPOSURE—SAE J1976, 2 years, 5 degrees south, direct exposurg. 60 x 60 mm
minimum x 2.0 mm, smooth surface, low-gloss injection-molded specimen (specimen B). Rating 4, minimum
(AATCC Hvaluation Procedure 1/1ISO 105/A02)

No objectipnal color change or surface defects allowed.

8.4 Suffix Z4—Kkogging—Use only for interior application materials.

8.4.1 TEsT MET:[:OD—SAE J1756, 3 h at 100 €€ * 0.5 °C bath temperature, 21 °C £ 0.5 °C cool|ng temperature.
Report minimum Fog Number.

8.5 Suffix Z5—Gloss—NOT APPLICABLE

8.6 Suffix Z6—Material is notdleat Stabilized—For color matched applications only.

8.6.1 The heat [stabilizer(package is deleted from the polyamide formulation for color matched and/or natural
applications if thesuser of this document specifies Suffix Z6 as a part of the call-out.

8.7 The followingCistan example of a line call-out for a UV light resistant, color matched interior application

polyamide 66Tequirmyuseof suffixes 2122, andZ6:
SAEJ1639012171727476

Z1 = UV Resistant, Interior, Xenon-Arc Exposure

Z2 = UV Resistant, Under Glass, Interior, Florida Exposure
Z4 = Fog Number 90 minimum

Z6 = Material is not heat stabilized
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9. Test Methods—All requirements are listed in Appendix A, Table Al.

9.1 Tensile Strength

9.1.1 TEeEST METHOD—ISO 527-1 and ISO 527-2, 150 minimum x 10 x 4.0 mm specimen (specimen A), test speed:
50 mm/min (unreinforced and/or materials without yield point with elongation equal or greater than 10%), and
5 mm/min (reinforced and/or materials without yield point with elongation below 10%). Report type of stress

(vield and/or break).

9.2 Flexural Modulus

9.2.1 TesT METHEB 4-O-mm-speeimen : i peetmer—-A), 2 mm/min test
speed, 64|mm support span.

9.3 Impact Strehgth, Izod

9.3.1 TesT MeETHOD—ISO 180/1A, 80 x 10 x 4.0 mm specimen (use center section.6f\specimen A), test at 23 °C £
2 °C. Minimum of 10 specimens for each test.

9.4 Heat Deflection Temperature at 1.80 MPa

9.4.1 TeST METHOD—ISO 75-1 and ISO 75-2, 80 x 10 x 4.0 mm specimeh (use center section of §pecimen A), test
flatwise at{standard deflection of 0.34 mm £ 0.01 mm. Repart minimum temperature in °C.

9.5 Filler Contgnt (Reinforced Materials Only)
9.5.1 TesT MeTHoD—ISO 3451/4—Report the temperature of calcination if different from ISO 3451/4.
10. Notes
10.1 Marginal Inglicia—The change bar () located in the left margin is for the convenience of thel user in locating

areas wherg technical revisions have been made to the previous issue of the report. An (R) gymbol to the left
of the document title indicates a complete revision of the report.

PREPARED BY THE SAE PLASTICS COMMITTEE
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TABLE A1—REQUIREMENTS FOR POLYAMIDES 6, 66, AND 66/6 DRY-AS-MOLDED"), HEAT STABILIZED

STANDARDIZED AUTOMOTIVE GRADES

Statistical Statistical Initial
Statistical Statistical Data Data Charafterization
Data Data Izod Impact Heat Deflection lzoq Impact Initial
Tensile Flexural Resistance Temperature Redistance Characterization
Strength Modulus at 23 °C at 1.80 MPRa at {40 .c® Density(z)
GROUP CLASS Dgscription GRADE Description MPa min MPamin kJd/m °C min kJfm? min g/cm(3)
01 2 General, HS 1 Injection molding 70 2300 3.0 60 2.0 1.13-1.15
Polyamide 66(3) 2 Extrusion molding 70 2300 3.0 60 2.0 1.13-1.15
7 Impact mddified, HS 1 Injection molding 52 1700 9.0 50 4.0 1.06-1.10
2 Injection molding 42 1500 40 45 8.0 1.06-1.10
02 2 General, HS 2 Injection molding 70 2400 4.5 54 4.5 1.12-1.14
Polyamide 6(*) 3 Extrusion molding 70 2400 45 50 45 1.12-1.14
8 Impact mddified, HS 2 Injection molding 60 2000 6.0 50 4.0 1.05-1.16
11 1 Glass reinforced, HS 2 15% 100 4000 3.0 220 3.0 1.20-1.26
Polyamide 66 6 35% 170 8000 7.0 235 5.0 1.35-1.45
Reinforced/filled(®)
2 Glass reinforced, 2 15% 85 3000 6.0 210 3.0 1.15-1.21
Impact moglified, HS
3 Mineral filled, HS 7 40% 80 5000 2.0 150 1.0 1.45-1.55
4 Mineral/glass 3 20% 70 3200 1.5 50 0.8 1.23-1.31
filled, HS 7£40% 100 5500 2.5 200 1.8 1.43-1.53
5 Mineral filled, 7 40% Mineral 75 4500 4.0 NA 3.0 1.45-1.55
Impact mofified;sHS
6 Glass reinforced, 4 25% 140 6000 5.0 225 3.0 1.29-1.37
hydrolysis resistant ®), 6 35% 170 8000 7.0 235 5.0 1.35-1.45

HS

S6AVIN P3SINSY 6EITC IVS
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TABLE A1—REQUIREMENTS FOR POLYAMIDES 6, 66, AND 66/6 DRY-AS-MOLDED(), HEAT STABILIZED

STANDARDIZED AUTOMOTIVE GRADES (CONTINUED)

Statistical Statistical Initial
Statistical Statistical Data Data Characterization
Data Data Izod Impact Heat Deflection Izod Impact Initial
Tensile Flexural Resistance Temperature Resistance Characterization
Strength  Modulus at 23 °C at 1.80 MPa at-40 °c®@ Density®
GROUP CLASS Dgse+iption—GRADE Dosotiption—MPatra—MPamd AT °Crin kHm? min glem®
12 1 Glass reinforced, HS 2 15% 110 4500 4.5 180 4.0 1.20-1.28
Polyamide 6 4 25% 140 6500 6.5 190 6.0 1.28-1.36
Reinforced/filled(® 6 35% 155 7500 9.0 190 7.0 1.34-1.40
2 Glass reinforced 5 30% 135 6500 15.0 190 10.5 1.32-1.40
impact moglified, HS
3 Mineral filled, HS 5 30% 70 3200 2.4 60 2.2 1.30-1.40
7 40% 80 5000 4.5 75 3.5 1.42-1.47
4 Mineral/gl@ss 7 40% 100 6000 3.0 190 2.5 1.42-1.50
filled, HS
18 1 Glass reinforced 6 35% 160 7500 8.0 190 5.0 1.35-1.45
Polyamide 66 PA66/6
and 6

Copolymers ("), HS

Rei

nforced/filled(®)

1.

Nogakrwbd

Moisture content 0.2% maxiny
Values reported are for initial
Melting Point 250 to 265 °C.
Melting Point 210 to 225 °C.
Filler content determination b
Hydrolysis resistance 1000 h
. Melting Point for the copolym
NA Not Available

All values in the table are base
individual materials will be carr

um. Test method: ISO 960, Method A/ASTM D 789
characterization of materials.

Test method: 1ISO 3146, Method C

[Test method: 1ISO 3146, Methed C

hsed on ISO 3451/4 Section*9.5

est at 125 °C required Section 7.5

br products shall béxeported at the time of initial characterization of the material. 1SO 3146, Method G

H on a limited-SO statistical data base (see 6.2) and will be revised as more data becomes available.
led out¢through the Control Plan process.

Presently, certification of
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