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INTERNATIONAL

Standard Specification for
Glass Fiber Strands’

This standard is issued under the fixed designation D578/D578M; 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 epsilon (¢) indicates an editorial change since the last revision or reapproval.

This standard has been approved for use by agencies of the Department of Defense.

&' Nore—Editorial changes were made throughout in August 2011.

1 1 Th1s spec1ﬁcat10n covers the requ1rements for contmuous fiber and staple fiber glass strands, including single, plied and

multiple wound. It also covers textured glass fiber yarns. This specification is intended to assist ultimate users by designating the
general nomenclature for the strand products that age generally manufactured in the glass fiber industry.

1.2 Glass fibers are produced having various compositions. General applications are identified by means of a letter designation.
The letter designation represents a family of glasses that have provided acceptable performance to the end-user in the intended
application. For example, the composition limits stated for E-Glass in this specification representing the glass fiber family for
general and most electrical applications is designated by the letter E. Military specifications, such as, MIL-R-60346, recognize the
comp0s1t10n limits descr1bed in th1s spec1ﬁcat1on as meeting the respect1ve requ1rements for E- Glass strands used in re1nf0rced

1 3 Glass fiber strands have a variety of general uses under specific condltlons such as high physical or chemical stress, high
moisture, high temperature, or electrical environments. Property requirements under specific conditions are agreed upon between
the purchaser and the supplier. Electrical property requirements vary with specific end-use applications. For printed circuit board
applications, other requirements may be needed such as the use of Institute for Interconnecting and Packaging Electronic Circuits
(IPC) Specification EG-441+2EG 4412 A for finished fabric woven from E-Glass for printed circuit boards, or Specification
MIL-P- 13949 for pnnted w1r1ng boards apphcable to glass fabnc base.

1 4 The Values stated in e1ther SI units or 1nch pound un1ts are to be regarded separately as standard. The values stated in each

system may not be exact equivalents; therefore, each system shall be used independently of the other. Combining values from the
two systems may result in non-conformance with the standard.

1.5 This specification is one of a series to provide a substitute for Military Specifications: MIL-Y-1140 Yarn, Cord, Sleeving,
Cloth and Tape-Glass; and MIL-C-9084 Cloth, Glass Finished for Resin Laminates.

1.6 Additional ASTM specifications in this series have been drafted and appear in current editions of the Annual Book of ASTM
Standards. These include finished glass fabrics, unfinished glass fabrics, glass tapes, glass sleevings, glass cords, glass sewing
threads, and finished laminates made from finished glass fabrics.

1.7 This standard does not purport to address all of the safety concerns, if any, associated with its use. It is the responsibility
of the user of this standard to establish appropriate safety and health practices and determine the applicability of regulatory
limitations prior to use.

2. Referenced Documents
2.1 ASTM-Standards:

! This spec1ﬁcat1on is under the ]ur1sd1ct1on of ASTM Committee D13 on Text1les and is the d1rect responslblhty of Subcommmee D13.18 on Glass Fiber and its Products.

Current_edition approved July 1, 2011. Published September 2011. Originally approved in 1940. Last previous edition approved in 2005 as D578 —05. DOI:
10.1520/D0578-05R11E01.

Copyright © ASTM International, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA 19428-2959, United States.
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D76Spectfication-for-Tensite-Testing Machines—for Fextitles-sASTM Standards:?
D123 Terminology Relating to Textiles

D1423 Test Method for Twist in Yarns by Direct-Counting

D1907 Test Method for Linear Density of Yarn (Yarn Number) by the Skein Method

D22562256/D2256M Test Method for Tensile Properties of Yarns by the Single-Strand Method

D2258 Practice for Sampling Yarn for Testing

D2904 Practice for Interlaboratory Testing of a Textile Test Method that Produces Normally Distributed Data
D2906 Practice for Statements on Precision and Bias for Textiles

D4963 Test Method for Ignition Loss of Glass Strands and Fabrics

D7018 Ferminotogy Relatingto-Glass Tt Prodtets

als-Terminology Relating to Glass Fiber

and Its Products
2.2 ASTM Adjunct:

TEX-PAC 3

2.3 ANSI Standard:

ANSI/ASQC Z1.4 Sampling Procedures for Inspection by Attributes*

2.4  Military Standards and Specifications:

MIL-P-13949 Specification for Plastic Sheet, Laminated, Metal-Clad For Printed Wiring Board®

MIL-R-60346 Roving, Glass Fibrous (for Prepreg Tape, Rovings, Filament Winding, and Pultrusion Applications)®
MIL-G-55636B Glass Cloth, Resin Preimpreginated (B-STAGE) (For Multilayer Printed Wiring Boards)?
MIL-Y-1140 Specification for Yarn, Cord, Sleeving, Cloth, and Tape-Glass5

MIL-C-9084 Specification for Cloth Finished for Resin Laminates®

2.5 |Institute for Interconnecting and Packaging Circuits Standard:

HPE-EG-4412IPC EG 4412 A Specification for Finished Fabric Woven from E-Glass for Printed Circuit Boards®

3. Terminology

3.1 For all terminology related to D13.18, Glass Fiber and Its Products, see Terminology D7018.

3.1.1 The following terms are relevant to this standard: atmosphere for testing textiles, chopped strand, continuous filament
yarn, roving, staple glass yarn, strand, textured glass yarn.

3.2 For allother terminology related to textiles, refer to Terminology D123.

4. Classification of Glass Fiber

4.1 “C” Glass—A family of glasses composed primarily of the oxides of sodium, calcium, boron, aluminum, and silicon with
a certified chemical composition which conforms to an applicable material specification and which produces good acid resistance
(excluding HF).

4.2 “E” Glass—A family of glasses composed primarily of the oxides of calcium, aluminum, and silicon, which has the
following certified chemical compositions.

4.2.1 The following certified chemical composition applies to glass fiber yarn products for printed circuit boards and aerospace.

Chemical % by Weight
B,O5 5to 10
CaO 16 to 25
Al,O4 12to 16
SiO, 52 to 56
MgO Oto5
Na,O and K,0O Oto2
TiO, 0t0 0.8
Fe O 0.05t0 0.4
Fluoride 0to 1.0

4.2.2 The following certified chemical composition applies to glass fiber products used in general applications.

Chemical % by Weight
B,O3 0to 10
CaO 16 to 25
Al,Oq 12to 16

2 For referenced ASTM standards, visit the ASTM website, www.astm.org, or contact ASTM Customer Service at service@astm.org. For Annual Book of ASTM Standards
volume information, refer to the standard’s Document Summary page on the ASTM website.

3 PC programs on floppy disk for analyzing Committee D13 interlaboratory data are available through ASTM. Request ADJD2904.

+ Available from American National Standards Institute (ANSI), 25 W. 43rd St., 4th Floor, New York, NY 10036.

3 Available from Standardization Documents Order Desk, Bldg. 4 Section D, 700 Robbins Ave., Philadelphia, PA 19111-5094, Attn: NPODS.

© Available from Institute for Interconnecting and Packaging Electronic Circuits, 7380 N. Lincoln Ave., Lincolnwood, IL 60646.
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SiO, 52 to 62
MgO 0to5
Total alkali metal oxides 0to2
TiO, 0Oto1.5
Fe,O4 0.05 t0 0.8
Fluoride 0to 1.0

4.2.3 Electrical applications include a wide variety of uses. The composition in 4.2.1 ts-identicat-to HPE-EG-4412-is identical
to IPC EG 4412 A for printed circuit boards and to MIL-G-55636B. Additionally, such fiber glass products often are specified for
aerospace applications. Products covered by the composition range in 4.2.2 are used in general applications, such as power
company equipment, high voltage devices, residential electric boxes, third rail covers, high voltage standoff rods, electrical
pultrusion products, light poles, electrical tool covers, and electrical tape. Other applications include roofing, flooring, filtration,
panel rovings, gun rovings, smc rovings, chopped strand reinforcements, paper yarns, and industrial yarns.

4.2.4 The nomenclature “E-CR-Glass” is used for boron-free modified E-Glass compositions for improved resistance to
corrosion by most acids.

4.3 “S” Glass—Atfami
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A family of glasses composed primarily of the oxides of magnesium,
aluminum, and silicon with a certified chemical composition which conforms to an applicable material specification and
which produces high mechanical strength.

4.4 “R”Glass—A family of boron-free glasses composed primarily of the oxides of silicon, aluminum, calcium and magnesium,
such glasses possessing excellent acid and water durability as well as specific strength and specific modulus levels significantly
ereater than E glass.

DESCRIPTION OF GLASS STRANDS

5. General
5.1 The construction of glass strands is described in a series of two to four segments of alphabetical or numerical characters.

Note 1—In glass fiber strand designations, and in the conversion of yards per pound to tex units, the following rules are used:
(1) less than 2.50 tex—round to nearest 0.01 tex

(2) 2.50 tex to less than 5.00 tex—round to nearest 0.05 tex

(3) 5.00 tex to less than 10.0 tex—round to nearest 0.1 tex

(4) 10.0 tex to less than 250 tex—round to nearest 1.0 tex

(5) 250 tex to less than 2000 tex—round to nearest 5.0 tex

(6) 2000 tex to less than 100 000 tex—round to nearest 100 tex

5.1.1 For strands described in inch-pound units, the approximate yards per pound of the final strand can be computed by
multiplying the yarn number designation of the single yarn or strand by 100 to obtain yards per pound for the single yarn or strand
and then dividing by the total number of single yarns or strands in the final yarn. Actual yardage is less because of organic content
and twist take-up during plying.

TABLE 1 Letter Designations for Glass Strand Filament
Diameters

Filament Size Designation Nominal Range for Filament Diameter

Average
Inch-
Pound Sl System, in um?
System, Number .

Letter
B 3.5 0.00013 to 0.000159 3.30to 4.05
C 4.5 0.00016 to 0.000189 4.06 to 4.82
D 5 0.00019 to 0.000229 4.83to0 5.83
DE 6 0.00023 to 0.000269 5.84to0 6.85
E 7 0.00025 to 0.000299 6.35t0 7.61
F 8 0.00030 to 0.000345 7.62to 8.88
G 9 0.00035 to 0.000399 8.89 to 10.15
H " 0.00040 to 0.000449 10.16 to 11.42
J 12 0.00045 to 0.000499 11.43 to 12.69
K 13 0.00050 to 0.000549 12.70 to 13.96
L 14 0.00055 to 0.000599 13.97 to 15.23
M 16 0.00060 to 0.000649 15.24 to 16.50
N 17 0.00065 to 0.000699 16.51 t0 17.77
P 18 0.00070 to 0.000749 17.78 to 19.04
Q 20 0.00075 to 0.000799 19.05 to 20.31
R 21 0.00080 to 0.000849 20.32 to 21.58
S 22 0.00085 to 0.000899 21.59 to 22.85
T 23 0.00090 to 0.000949 22.86 to 24.12
U 24 0.00095 to 0.000999 24.13 to 25.40

AThe low values stated for each micrometre range are exact equivalents to
inches, rounded to the nearest hundredth micrometre. The high values stated for
each micrometre range are slightly higher than exact equivalents to inches to
provide continuation between ranges. They are consistent for inch-pound and Sl
filament size descriptions commonly used in the industry. In some publications, the
Sl designation for H filament size has been shown as 10.
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Yarn Designation”

Nominal Twist

Approximate Yarn Number

Breaking Strength,

wz» «g? (Bare Glass)® Individual Minimum
S&It Inchﬁund tpm tpi tpm tpi tex yd/ib N Ibf
EC5 2.75 ECD 1800 20 to 40 0.51t0 1.0 i - 2.75 180 000 11 0.25
1X0 _1/0
EC52.75 ECD 1800 - - 152 to 176 3.81t04.4 55 90 000 R -~
1x2 1
EC5 5.5 ECD 900 20 to 40 0.51t0 1.0 . = 55 90 000 22 05
1X0 _1/0
EC55.5 ECD 900 160 to 200 4.0105.0 e - 55 90 000 22 0.5
1X0 _1/0
EC5 5.5 ECD 900 120 to 160 3.0104.0 - ™ 55 90 000 22 0.5
1x0 _1/0
EC5 5.5 ECD 900 400 10.0 . = 55 90 000 22 05
1X0 _1/0
EC6 8.25 ECDE 600 20 to 40 0.51t0 1.0 e - 8.25 60 000 3.3 0.75
1/0
EC55.5 ECD 900 160 to 200 401050 152 to 176 3.8104.4 1 45 000 49 11
1x2 12
EC5 5.5 ECD 900 " = 340 8.5 1 45 000 4.9 1.1
1x2 _ 12
EC5 11 ECD 450 20 to 40 0.5t 1.0 . = 1 45 000 49 1.1
1X0 _1/0
EC5 11 ECD 450 40 to 80 1.0 t0 2.0 - ™ 1 45 000 49 1.1
1x0 _1/0
EC5 11 ECD 450 80 to 120 2.0103.0 . = 1 45 000 4.9 1.1
1X0 _1/0
EC5 11 ECD 450 160 to 200 4.0105.0 . = 11 45 000 49 11
1X0 _ 10
EC5 11 ECD 450 400 10 w 2 1 45 000 . -
1x0 _1/0
EC6 16 ECDE 300 20 to 40 0.5t0 1.0 - - 16 30 000 _80 1.9
1X0 _1/0
EC55.5 ECD 900 . - 152 to 176 3.8t04.4 16.5 30 000 8.0 1.8
1X3 _ 18
EC5 5.5 ECD 900 - e 340 8.5 16.5 30 000 8.0 1.8
1x3 _ 13
EC5 11 ECD 450 160 to 200 4.0105.0 e - 22 22 500 9.8 22
2x0 20
EC5 11 ECD 450 . j 60 1.5 22 22 500 9.8 2.2
1%x2 _12
EC5 11 ECD 450 160 to 200 4.0t05.0 152 to 176 3.8t04.4 22 22 500 98 2.2
1x2 1R
EC5 11 ECD 450 - - 340 85 22 22 500 9.8 22
1x2 _ 12
EC5 22 ECD 225 40 to 80 1.0t0 2.0 e - 22 22 500 10.7 24
1X0 _1/0
EC5 22 ECD 225 20 to 40 0.5101.0 - ™ 22 22 500 10.7 2.4
1x0 _1/0
EC5 22 ECD 225 160 to 200 4.0105.0 e - 22 22 500 10.7 24
1X0 _1/0
EC7 22 ECE 225 20 to 40 0.51t0 1.0 e - 22 22 500 9.8 22
1X0 _ 10
EC7 22 ECE 225 160 to 200 4.0105.0 - ™ 22 22 500 9.8 2.2
1x0 _1/0
EC7 22 ECE 225 400 10.0 e - 22 22 500 9.8 22
1X0 _1/0
EC5 11 ECD 450 160 to 200 4.0105.0 . = 33 15 000 17.3 3.9
3x0 — 30
EC5 11 ECD 450 160 to 200 4.0t05.0 152 to 176 3.8t04.4 33 15 000 173 3.9
1X3 _ 18
EC5 11 ECD 450 - - 340 85 33 15 000 17.3 3.9
1X3 _ 13
EC3.5 33 ECB 150 20 to 40 0.51t0 1.0 . = 33 15 000 17.8 4.0
1X0 _1/0
EC3.5 33 ECB 150 120 to 160 3.0t04.0 - ™ 33 15 000 17.8 4.0
1X0 _1/0
EC4.5 33 ECC 150 20 to 40 0.5t0 1.0 . = 33 15 000 15.6 35
1X0 _1/0
EC4.5 33 ECC 150 120 to 160 3.0t0 4.0 . = 33 15 000 15.6 3.5
1x0 _1/0
EC6 33 ECDE 150 20 to 40 0.5t01.0 - ™ 33 15 000 15.6 35
1X0 _1/0
EC6 33 ECDE 150 90 2.25 . = 33 15 000 15.6 3.5
1X0 _1/0
EC6 33 ECDE 150 120 to 160 3.0t0 4.0 . = 33 15 000 15.6 3.5
1X0 _1/0 5
EC9 33 ECG 150 20 to 40 0.5101.0 . ™ 33 15 000 13.3 3.0
1X0 _1/0
EC9 33 ECG 150 40 to 80 1.0 t0 2.0 . . 33 15 000 13.3 3.0
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o NorminakFwist Approximate-Yarn-Number Breaking Strength
Yarn -Designation® " i
azn P (Bare Glass)® Individual Minimum
SHUnit-tex) Unit tpra tpi tpra pt tex yeHb N tof
EG5275 ECB1806 20040 6-5t0+0 = Ed 275 180066 =+ 025
<0 140
<2 12
EC555 ECDB-900 201040 6-5te+0 - - 55 96006 22 85
=<0 10
EG5-55 EGDB-966 1600200 4-0t0-5-0 - Ed 55 966000 22 o5
<0 140
EG5-55 EGDB-966 120t0—166 3-0to40 - - 55 966066 22 o5
<0 10
EC555 ECDB-900 400 166 - - 55 960006 22 o5
=0 10
EC6-825 ECBE-606 20040 6-5t0+0 - Ed 825 66000 33 075
140
<2 12
EGC555 ECDB-900 - - 340 &5 + 45000 49 ++
2 12
EC5H ECDBb4506 20046 6-5t0+0 - Ed + 45000 49 ++
<0 +o
EC5H+ ECDBb4506 40-t0-80 +0te20 - - + 45000 49 ++
<0 10
EC5-11 ECDB-450 86te120 260-t0-3-0 = = + 45000 49 ++
=0 10
EC5H EGDBb450 160-t0-200 4-0t0-5-0 - Ed + 45000 49 ++
<0 1o
EC5H EGDBb4506 460 10 o (= + 45000 - -
<0 19
EG616 EGBE-360 20-t040 6-5+t010 = = 16 —36-0600 80 19
=0 10
EG5-55 EGDB-966 - Ed 152to176 38to44 165 36000 80 18
<3 #3
EG555 EGDB-966 - - 340 &5 165 36000 80 18
<3 3
BG5S+ EGD450 16010200 4-0+t0-5:0 = = 22 22500 98 22
2%0 2/0
EC5H ECDBb450 - 5 60 +5 22 22500 98 22
<2 H2
<2 12
EG51+ EGDb450 = = 340 85 22 22500 98 22
<2 12
EC522 EGBb225 401080 +0to20 - Ed 22 22500 107 24
<0 1o
EG522 ECGBb225 20040 6-5t0+0 - - 22 22500 107 24
<0 10
EG522 EGDb225 16010200 4-0+t0-5:0 = = 22 22500 107 24
=<0 10
EG722 EGE225 20040 6-5t0—+0 - Ed 22 22500 98 22
<0 1o
EG722 ECE225 16010200 4-0t0-5:0 - - 22 22500 98 22
<0 10
EG722 EGE225 400 106 = = 22 22500 98 22
<0 10
EC5H EGDBb450 16010200 4-0t0-5-0 - Ed 33 15000 173 39
3%0 3/0
<3 3
BG5S+ EGDB450 = = 340 85 33 15000 173 39
<3 3
EG3533 EGB456 20040 6-5t0+0 - Ed 33 15000 178 46
<0 1o
EC3.533 ECB-150 120-to160 30-te40 - - 33 15000 178 40
<0 10
EG4533 EGGH450 20-t040 6-5+010 = Ed 33 15000 156 35
<0 1/0
EC4533 ECGH450 120t0—1660 3-0-t04-0 - Ed 33 15000 156 35
<0 19
EC6-33 EGDE 150 201040 65t0+0 - - 33 15000 156 35
<0 10
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FABLE—Gontinted
Yarn-Designationd arfwist Approximate-Yarn-Number Breaking-Strength;
iz g {Bare-Glass)® Indiviuat-Minimum
SHURit-{tex) "”e':‘:‘*“é o tpi tp tox yello N o#
EC633 ECDE 450 % 225 — 33 45000 156 35
16 0
EC6-33 ECDE 450 1200160 3.040-4:0 - 33 45000 156 35
40 40
EC9-33 ECG-150 20040 651040 - 33 45000 133 30
10 40
EC933 ECG-150 404080 101020 - 33 45000 133 30
16 40
EC9-33 ECG-150 52 +3 - 33 45000 133 30
<0 140
EC9-33 ECG-150 42610160 304040 - 33 45000 133 30
40 40
EC933 ECG-150 204 56 - 33 45000 133 30
46 0
EC9-33 ECG-150 280 70 - 33 45000 133 30
<0 140
EG13-40HF | ECK425HF 201040 651040 - 46 42500 142 32
40 4
EC544 ECD-450 160-t6-200 401650 - 44 11950 196 s
4x0 440
EC5-1+ ECD-450 160-10-200 404050 152-t0-176 44 14250 196 44
axa 22
EC5-22 EcB-225 +66-t0-200 404650 - 44 +4250 244 48
20 240
EC5-22 ECD225 160-t6-200 401650 15216176 44 14250 214 48
<2 42
EC5-22 ECD-225 = = 340 44 11250 214 48
PIVP 12
Ec722 ECE 225 +66-t0-200 404650 - 44 11950 196 44
20 240
EC722 ECE 225 160-t6-200 401650 15216176 44 44250 196 44
<2 42
EG722 ECE225 - = 340 44 41250 196 44
<2 12
EGH45 ECH10 201640 651040 - 45 44000 182 39
40 0
EC650 ECDE 400 204640 054040 - 50 10000 17.8 40
46 o
EC6-50 ECDE 400 28 07 - 50 40000 17.8 40
<0 40
EC650 ECDE 100 80 20 - 56 40000 17.8 40
40 o
EC9 50 ECG-160 204640 051040 - 50 10000 - -
46 0
EC855 ECF9 40 +0 - 55 9000 27 60
40 40
EC5-44 ECB-450 +66-t0-200 404650 15210476 66 7500 294 66
axa 32
EC522 ECD225 160-t6-200 4014650 - 6 7500 220 72
36 30
EC522 ECD-225 160-10-200 404050 152-t0-176 6 7500 320 72
4<3 143
Ec722 ECE225 +26-t0-460 304040 - 66 7500 294 66
30 30
EC722 ECE 225 160-t6-200 401650 - 66 7500 29.4 66
36 30
EC722 ECE225 160-10-200 404050 152-t0-176 6 7500 204 66
4x3 43
EC3.533 ECB450 80-to-420 204630 - 66 7500 356 80
20 240
EC3.533 ECB450 42010460 304640 - 6 7500 356 80
26 240
EC3.533 ECB-450 - - 11210452 66 7500 - —
42 12
EC6-33 ECDE456 +26-t0-460 304040 - 66 7500 34+ 70
20 240
EC6-33 ECDE 50 - - 11240452 66 7500 - ~
42 42
EG4:533 ECC-450 40080 104020 - 6 7500 472 106
20 240
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FABLE—Gontinued
Yarn-Designation? Approximate-Yara-Number Breaking-Strength;
oz ug2 {Bare-Glass)? ndividua-Mirimuem
SHURit(ex) *“‘W tpi 1 tex yello N ok
EC4533 ECC 150 301040 - 66 7500 334 75
26 20
EC9-33 ECG-150 3.6t6-4:0 - 66 7500 285 64
26 20
EC9-33 ECG-150 401050 - 66 7500 285 64
26 20
EC9-33 ECG-150 56 - 66 7500 285 64
26 20
EC9-33 ECG-150 80 - 66 7500 285 64
20 20
E69-33 ECG-150 36t0-4:0 14210452 66 7500 265 60
1x2 2
EC666 ECDE75 651640 - 66 7500 254 57
46 0
EC6-66 EGDE 75 67 - 66 7500 254 57
1x0 o
EC6-66 EGDE75 101020 - 66 7500 254 57
46 0
EC6-66 ECDE75 301640 - 66 7500 254 57
46 0
EG4566 ECG 75 65640 - 66 7500 254 57
1x0 o
EG4566 ECG 75 161020 - 66 7500 254 57
46 o
EC4566 ECC 75 201630 - 66 7500 254 57
46 0
EG4566 ECG 75 3.6t6-4:0 . 66 7500 254 57
1x0 o
EC9-66 ECG75 65040 - 66 7500 254 57
46 0
EC9-66 ECG75 67 1 66 7500 254 57
46 o
EC9-66 ECG75 101020 . 66 7500 254 57
1<0 o
EC9-66 ECG75 361040 - 66 7500 254 57
46 0
EC9-66 ECG75 70 - 66 7500 254 57
46 o
EC9-66 ECG75 80 & 66 7500 254 57
1<0 o
EG13-66 ECK75 651040 - 66 7500 254 57
46 o
EC1366 ECK 75 201630 - 66 7500 254 57
46 o
EG13-66 ECK75 36t6-4:0 - 66 7500 254 57
FIoF o
EC522 ECB225 361040 - 88 5625 463 104
4x6 440
Ec7 22 ECD 225 401650 15240176 88 5625 427 96
ax2 2
EC722 ECE225 461650 15210176 88 5625 394 88
axa 2
EGH-90 EGH55 651040 - 9% 5500 423 95
46 0
EC1390 ECK 55 651640 - % 5500 423 95
46 o
EG9-400 EGG-50 05040 - 99 5600 440 100
FIOP o
EC5-44 ECD-450 461050 15210176 99 5000 440 99
33 3/3
EC6-33 ECDE 150 301640 - 99 5000 - -
36 360
1x3 3
EG4533 ECG456 +01t0-20 - 99 5000 489 140
30 30
EG4533 ECG150 3.6t6-4:0 - 99 5000 489 140
36 30
EC9-33 ECG-150 36t0-4:0 - 99 5000 427 96
30 3/0
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TABLE — Continued
o Nerminal-Twist Appreximate-Yara-Number Breaking-Strength;
Zz g {Bare-Glass)? Individual-Minimum
tpt tprm tpi tex yeHp N fof
- 15240176 38to44 132 3750 58+# 132
4-6t6-5-0 15240176 38to44 132 3750 64-0 44
4-0t6-5-0 15240176 38to44 132 3750 58+# 132
1+0te20 - - 132 3756 A2 166
30640 Ed - 132 3750 - FBb
- H240-152 281638 132 3750 - BB
- H2+4e152 28t0-38 132 3756 - FBb
+-6t020 Ed - 132 3750 623 440
30640 Ed - 132 3750 623 440
3-0t040 - - 132 3756 569 128
4-6t6-5-0 = Ed 132 3750 569 128
301640 H240-152 281638 132 3750 534 120
2:6t6-3-0 - - 132 3756 567 +H4
3-0t64-0 E= 37 132 3750 56+ H4
301040 Ed - 132 3750 507 +HA4
3-6t040 - - 132 3756 567 H4
70 S = 132 3750 56+ H4
80 Ed - 132 3750 567 +HA4
3-6t040 H2+4e152 28t0-38 132 3750 50-7 144
3:0t64-0 Ed - 132 3750 56+ H4
0:5t010 Ed - 134 3700 498 H2
26t6-3-0 - - 134 3706 498 H2
3-0t64-0 Ed - 134 3700 498 H2
0:-5t01-0 Ed - 134 3700 498 H2
+6t020 - - 134 3766 498 H2
3-0t64-0 Ed - 134 3700 498 H2
0:5t01-0 Ed - 134 3700 498 H2
404050 152t0176 38te44 165 3600 703 158
4-6t6-5-0 15240176 38to44 176 2813 783 176
301640 H240-152 281638 198 2500 86+ 186
3-0-t0-4-0 1210452 281038 198 2500 80+ 180
3-:0t64-0 Ed - 198 2500 76+ 74



https://standards.iteh.ai/catalog/standards/sist/4ca31e5d-2876-45c9-8d20-e5574e203f88/astm-d578-d578m-052011e1

Ay p578/D578M - 05 (2011)°"

TABLE Sont ,
Neminat-TFwist Approximate-Yara-Number Breaking-Strength
Yarr-Designration? 5 " A
treh-Pound
SHJnitftex) Unit tprm tpi tprm tpi tex yeib N 1ot
EG9-66 EGG75 120-te—160 3:0-to4-0 H2te152 281638 198 2500 76+ 7=t
+x3 +#3
EC9-100 ECG50 120-t0-160 3.0t0-4-0 = = 198 2500 - —
<2 12
EGH108 EGH-25 20-t040 o5t+0 = - 198 2500 756 176
+x0 HH
EG514 EGB450 160-te-200 4-0t0-5:0 152+te—176 3-8t0-44 220 2250 100 226
4%5 445
ECG522 EGb-225 - - 152-te—+76 38+to44 220 2256 167 24
2%5 2/5
EG722 EGE225 160-te266 4-6-to-5:6 152-te—+76 38to44 220 2256 167 24
2%5 2/5
EG1340HF ECK425-HF —80-te—140 2:0-t0-3:5 #6-t0-136 +9+t0-34 238 2086 854 192
2/3 23
<6 16
EG522 EGb-225 160-te266 4-6to-5:6 152-te—+76 38to44 265 1875 128 288
43 443
EG722 EGE225 160-te-200 4-0te-5:0 152-+te—176 3-8to-44 265 1875 H7 26-4
443 413
ECG9-33 ECG156 - - H2to-152 284638 265 1875 = =
<2 12
42 412
EG9-66 ECGG75 120-te—160 3-0to4-0 = = 265 1875 160+ 228
440 410
242 2/2
EG9-134 ECG37 1+20-te—166 3-:6to4-0 = ¥ 265 1875 16+ 228
2%0 2/0
2¢2 2/2
<2 12
EG13-275 EGK—18 20-t040 o5t+06 = - 275 1866 162 236
+x0 0
EG9-33 EGG150 120-te—160 3:0-te4-0 Hate-152 281638 360 1665 120 276

for-use-in-the-eleetrica-Haminate—industry— 2—Letter designations for filament diameter averages are shown in Table 1. The yards per pound stated in Table 2 is an
approximate yarn number. The “As Received” yards per pound will be less than the bare glass values stated. This may be contributed by twist take-up, sizing percent, or
purchaser agreement to produce to a lower yarn number to meet other requirements for a further manufactured product, or both. For example, EC9 66 1x0 (ECG 75 1/0)
stated at approximately 66 tex [7500 yd/Ib] will actually be about 68 tex [7300 yd/Ib] in the delivered state for use in the electrical laminate industry.”

6. Continuous Filament Yarns

6.1 Descriptions of Continuous Filament Yarns—The description of continuous filament yarns consists of the following four
segments:
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