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Standard Specification for
Polymeric Resin Film for Electrical Insulation and Dielectric
Applications *

This standard is issued under the fixed designation D 5213; 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 3.2.2 strip, n—material 75 mm or less in width.

'1.1 Thls specification covers requirements for th_e mgter|al4_ Classification
dimensions and tolerances, and property values of film, in sheet ) o -
or strip form, with or without heat-sealable coatings. 4.1 This specification covers the following:

1.2 The values stated in SI units are to be regarded as the 4-1.1 Type FGeneral purpose,

standard. The values given in parentheses are for information 4-1.2 Type I—Heat sealable,
only. 4.1.2.1 Grade }—One side coated, and

4.1.2.2 Grade 2—Two sides coated.
Note 1—This document is similar to IEC 60674, Part 3, Sheets 2, 4, 5, 4.2 Materials

6, and 7. 4.2.1 Item A—Poly(N,N'-p,p’-oxydiphenylene pyromelliti-

2. Referenced Documents mide), o _ _
21 ASTM Standards: 4.2.2 ltem B—Poly(N,N'-p,p’-oxydiphenylene biphenyltet-

: . racarboxylimide
D 149 Test Method for Dielectric Breakdown Voltage and ’ o ; _
Dielectric Strength of Solid Electrical Insulating Materials 4.2.3 ltem  G—Poly(N,N'-p-phenylene biphenyltetracar

at Commercial Power Frequendes boxylimide),
D 883 Terminology Relating to Plastits 4.2.4 ltem D—FEP-fluorocarbon, and
. . ; 4.2.5 ltem E—Polyethylene terephthalate.
D 1711 Terminology Relating to Electrical Insulatfon 4.2 6 Item F—Polvethvlene naphthalate
D 2305 Test Methods for Polymeric Films Used for Elec- yety P '
trical Insulation? _ _ _ ~ 5. Ordering Information
D 3636 Practice for Sampling and Judging Quality of Solid 5.1 Order the film covered by this specification stating the

Electrical Insulating Materiafs . . : :
D 4088 Practice for Preparation for Shipment of Solidwpe’ grade, class, thickness, width, and roll dimensions.

Electrical Insulating Materiafs 6. Materials
2.2 |EC Standards: ol . .
L e . . 6.1 Type | material is flexible, unsupported film.
Publication 60674-3 Specification for Electrical Films for 6.2 nge Il material is film meeting gﬁ of the requirements
Electrical Purposes of Type I, and having a heat-sealable coating on one or both

3. Terminology sides.

3.1 Definitions—Definitions are in accordance with Termi- 7. Requirements

nologies fD .1.711 arf\d D 883 unle_?s othefr]yvise spdeci(fjifed. 7.1 The film covered by this specification shall meet the
3'2 Eer:nltlons 0 Terlmls Speci |chto T7 IS Sta.” afd. h property requirements given in Tables 1-6 and Table 7 when
3.2.1 sheetn—material greater than 75 mm in width. tested by the methods given in Test Methods D 2305.

7.1.1 Type Il films, prior to coating, shall meet all of the
* This specification is under the jurisdiction of ASTM Committee D-9 on _requwements given in Table 1 for films of the thicknesses given
Electrical and Electronic Insulating Materials and is the direct responsibility of IN Table 8.
Subcommittee D09.07 on Flexible and Rigid Insulating Materials. 7.1.2 Type Il films, after coating, shall meet all of the

Current edition approved March 10, 1999. Published June 1999. Orginall ; ; P ;
published as D 5213 - 91. Last previous edition D 5213 95, Yequirements given in Table 1 for elongation, before and after

2 Annual Book of ASTM Standardéol 10.01. heating, and for shrinkage as given in Table 1 for films of the
3 Annual Book of ASTM Standardgol 08.01. thicknesses given in Table 8.
* Annual Book of ASTM Standardgol 10.02. 7.2 Roll Diameters
5 Available from American National Standards Institute, 4 W'%., New York,
NY 10036.

Copyright © ASTM International, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA 19428-2959, United States.
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TABLE 1 Property Values for Type |, Class A Film poly(N,N  ’-p-p’-oxydiphenylene pyromellitimide)

Average Property Value

Nominal Thickness, um (mils)

7.5 (0.3) 13 (0.5) 20 (0.8) 25 (1.0) 50 (2.0) 75 (3.0) 100 (4.0) 130 (5.0)
Tensile strength, min MPa (psi), 69 97 138 138 138 138 138 138
machine direction and transverse (10 000) (14 000) (20 000) (20 000) (20 000) (20 000) (20 000) (20 000)
direction
Elongation, min percent, machine 10 20 35 35 40 45 45 45
and transverse direction
Shrinkage, max percent, after 0.30 0.30 0.35 0.35 0.35 0.35
exposure to 200°C (392°F),
machine and transverse direction
Moisture absorption, max percent, 100 % RH 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Dielectric strength, min kV/mm 120 120 180 180 150 140 100 100
(V/mil), 60 HzAE (3000) (3000) (4500) (4500) (3800) (3600) (2500) (2500)
Volume resistivity, min Q-cm,5¢ 1015 10%% 10%% 10%% 10%% 101% 10%% 1015
Permittivity, max at 1 kHz? 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Dissipation factor, max at 1 kHz® 0.007 0.005 0.005 0.004 0.004 0.004 0.004 0.004

A Use Type 3 electrodes in air of Table 1 of Test Method D 149 (opposing 6.4-mm diameter rods).
BAt 23°C (73.4°F), 50 % RH.
©The median value of 5 measurements should be used for compliance.

TABLE 2 Property Values for Type I, Class B Film poly(N,N  ’-p-p’-oxydiphenylene biphenyltetracarboxylimide)

Average Property Value

Nominal Thickness, pm (mils)

7.5 (0.3) 13 (0.5) 20 (0.8) 25 (1.0) 40 (1.6) 50 (2.0) 75(3.0) 100 (4.0) 130 (5.0)
Tensile strength, min MPa (psi), 110 138 196 196 196 196 196 196 196
machine direction and transverse (15 000) (20 000) (28 000) (28 000) (28 000) (28 000) (28 000) (28 000) (28 000)
direction
Elongation, min percent, machine 24 40 80 80 80 80 80 80 80
and transverse direction
Shrinkage, max percent, after 0.30 0.30 0.35 0.35 0.35 0.35 0.35
exposure to 200°C (392°F),
machine and transverse direction
Moisture absorption, max percent, 100 % RH 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Dielectric strength, min kV/mm 120 120 180 180 150 140 130 100 95
(V/mil), 60 Hz*8 (3000) (3000) (4500) (4500) (3800) (3500) (3300) (2500) (2400)
Volume resistivity, min Q-cm,5¢ 101 101 101 1018 1015 1018 101® 101 108
Permittivity, max at 1 kHz® 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Dissipation factor, max at 1 kHz? 0.007 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

A Use Type 3 electrodes in air of Table 1 of Test Method D 149 (opposing 6.4-mm diameter rods).
BAt 23°C (73.4°F), 50 % RH.
©The median value of 5 measurements should be used for compliance.

TABLE 3 Property Values for Type |, Class C Film poly(N,N  ’-p-phenylene biphenyltetracarboxylimide)

Average Property Value

Nominal Thickness, um (mils)
7.5 (0.3) 13 (0.5) 20 (0.8) 25 (1.0) 40 (1.6) 50 (2.0) 75 (3.0) 100 (4.0) 130 (5.0)

Tensile strength, min MPa (psi), 133 176 241 241 241 241 241 241 241
machine direction and transverse (19 000) (25 000) (34 000) (34 000) (34 000) (34 000) (34 000) (34 000) (34 000)
direction

Elongation, min percent, machine 25 25 25 25 25 25 25 25 25
and transverse direction

Shrinkage, max percent, after 0.15 0.15 0.15 0.20 0.20 0.20 0.20

exposure to 200°C (392°F),
machine and transverse direction

Moisture absorption, max percent, 100 % RH 1.8 1.8 1.8 1.8 1.8 1.8 1.8 1.8 18
Dielectric strength, min kV/mm 120 120 180 180 150 140 120 100 95
(V/mil), 60 HzAE (3000) (3000) (4500) (4500) (3800) (3500) (3000) (2500) (2400)
Volume resistivity, min Q-cm,5¢ 10%° 10%° 10%° 10%° 10%° 10° 10® 10%° 10%°
Permittivity, max at 1 kHz? 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Dissipation factor, max at 1 kHz® 0.007 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

A Use Type 3 electrodes in air of Table 1 of Test Method D 149 (opposing 6.4-mm diameter rods).
BAt 23°C (73.4°F), 50 % RH.
©The median value of 5 measurements should be used for compliance.

7.2.1 The outside diameters of rolls of film shall not vary 7.2.2 The inside diameters of cores of standard rolls of film
from the value specified on the purchase order by more thashall not vary from the value specified on the purchase order by
+6 mm (0.25 in.). more thar: 1.5 mm (0.060 in.).
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TABLE 4 Property Values for Type |, Class D Film (FEP—Fluorocarbon)

Average Property Value

Nominal Thickness, um (mils)

13 25 51 76 102 127 254 356 508 762 1016 1524 2413
(0.50) (1.0) (2.0) (3.0) (4.0) (5.0) (10.0) (14.0) (20.0) (30.0) (40.0) (60.0) (95.0)
Tensile strength, min MPa (psi), 13.8 17.25 17.25 17.25 17.25 17.25 1725 1725 1725 1725 1725 17.25 17.25
machine direction and transverse (2000)  (2500) (2500) (2500)  (2500) (2500) (2500) (2500) (2500) (2500) (2500) (2500) (2500)
direction
Elongation, min, %, machine 175 250 250 250 250 250 250 250 250 250 250 250 250
direction and transverse
direction
Shrinkage, max percent, after 5.0 5.0 3.0 2.0 2.0 2.0 2.0 2.0 2.0 4.0 4.0 4.0 5.0
exposure to 200°C (392°F)
Moisture absorption, max percent, 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
100 %, RH
Dielectric strength, min at 60 Hz 160 160 140 120 110 100 72 64 56
kV/mm (V/mil)*B (4000)  (4000) (3500) (3000) (2750)  (2500) (1800) (1600) (1400)
Volume resistivity, min, Q-cm&¢ 107 10%7 10%7 10%7 107 107 107 10'7  10%7 10%7 107 10Y7  10Y7
Permittivity, max at 1 kHz? 2.15 2.15 2.15 2.15 2.15 2.15 2.15 2.15 2.15 2.15 2.15 215 215
Dissipation factor, max at 1 kHz? 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003

A Use Type 3 electrodes in air of Table 1 of Test Method D 149 (opposing 6.4-mm diameter rods).

BAt 23°C (73.4°F), 50 % RH.
©The median value of 5 measurements should be used for compliance.

TABLE 5 Property Values for Type |,

Class E Film (Polyethylene Terephthalate)

Average Property Value

Nominal Thickness, pm (mils)

12 (0.48) 15 (0.60) 23 (0.92) 36 (1.42) 75 (3.00) 100 (4.00) 190 (7.50) 250 (10.00)
19 (0.75) 50 (2.00) 125 (5.00) 225 (9.00) >250
Tensile strength, min MPa (psi), 145 (21 000) 145 (21 000) 138 (20 000) 138 (20 000) 138 (20 000) 138 (20 000) 138 (20 000) 110
machine direction and transverse (16 000)
direction
Elongation, min % machine 60 60 65 70 70 70 70 70
direction and transverse direction
Shrinkage, max percent after 35 3.0 3.0 3.0 3.0 3.0 3.0 2.0
exposure to 150°C (302°F), 30 min
Moisture absorption, max %, 100 % RH 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8
Dielectric strength, min at 60 Hz, 208 (5300) 190 (4800) 174 (4400) 130 (3300) 105 (2700) 80 (2000) 60 (1500) 50 (1300)
kv/imm (V/mil)A8
Volume resistivity, min, Q-cm&¢ 10® 10® 10® 10® 10® 10® 10%° 10%°
Permittivity, max at 1 kHz® 3.5 3.5 3.5 3.5 3.5 3.5 35 35
Dissipation factor, max at 1 kHz® 0.006 0.006 0.006 0.006 0.006 0.006 0.006 0.006

A Use Type 3 electrodes in air of Table 1 of Test Method D 149 (opposing 6.4-mm diameter rods).

BAt 23°C (73.4°F), 50 % RH.
©The median value of 5 measurements should be used for compliance.

TABLE 6 Property Values for Type |, Class F Film (Polyethylene Naphthalate) Average Property Value

12 (0.48) 16 (0.65)

Nominal Thickness, pm (mils)

25 (1.00) 38 (1.50) 50 (2.00) 75(3.00) 100 (4.00) - 250 (10.00)

Tensile strength, min MPa (psi),
machine direction and transverse
direction

172 (25 000)

Elongation, min percent, machine 50 50
and transverse direction

Shrinkage, max percent, after 2.00 2.00
exposure to 150°C (302°F), 30 min

Moisture absorption, max %, 0.6 0.6
at 100 % RH

Dielectric strength, min at 60 Hz, 215 (5500) 215 (5500)
kv/imm (V/mil)A&

Volume resistivity, min, Q-cm?&¢ 10® 10%°
ohm-cm

Permittivity, max at 1 kHz® 3.4 3.4

Dissipation factor, max at 1 kHz? 0.006 0.006

172 (25 000)

172 (25000) 172 (25000) 172 (25000) 172 (25 000) 172 (25 000)

50 50 50 50 50
2.00 2.00 2.00 2.00 2.00
0.6 0.6 0.6 0.6 0.6

195 (5000) 145 (3700) 145 (3700) 120 (3000) 120 (3000)
1015 1018 105 10%5 10%5
3.4 3.4 3.4 3.4 3.4

0.006 0.006 0.006 0.006 0.006

A Use Type 3 electrodes in air of Table 1 of Test Method D 149 (opposing 6.4-mm diameter rods).

BAt 23°C (73.4°F), 50 % RH.
©The median value of 5 measurements should be used for compliance.



Ay D 5213

TABLE 7 Additional Property Values for Type Il, Class A, B and C TABLE 9 Splice Tolerances for Standard Rolls of Type | Film
Films

Roll Diameter,

Nominal Thickness, um (mils)

Heat Seal Strength, min at mm (in.)
ina _ Dielectric  350°C = 2°C (662 =+ 3.67F) 75 13 20 25 40 50 75 100 130
Total Nomina h mi /25 mm (in.) width D oD
: Strength, min (0.3) (0.5) (0.8) (1.0) (1.6) (2.0) (3.0) (4.0) (5.0)
Grade Thickness KV/mm - -
pm (milsy* v/mil Coated Side  Coated Side Number of Splices per Roll, max
(V/mil) to Uncoated to Coated 76 124 9
Side Side ©G) (4.89)
1 25 (1.0) 120 (3000) 450 450 76 152 .. 5 2 2 2 1 1 1 1
1 38 (1.5) 140 (3500) 450 800 3 (6
1 50 (2.0) 120 (3000) 450 800 76 241 . 7 7 5 5 4 4 4
1 60 (2.5) 100 (2500) 450 800 (3) (9.5
1 75 (3.0) 100 (2500) 450 800 152 241 40 10 5 5 5 3 3 2 2
1 100 (4.0)8 80 (2000) 450 800 ® (95
1 100 (4.0)¢ 105 (2700) 450 800 Length Between Splices or From End of Roll, m (ft), min
1 150 (6.0) 85 (2100) 450 800 76 152 30 30 30 30 30 30 23 23
2 30 (1.2) 155 (3900) 500 3) (6 (100) (100) (100) (100) (100) (100) (75) (75)
2 38 (1.5) 120 (3000) 800 76 241 30 30 30 30 30 23 23
2 50 (2.0) 120 (3000) 800 (3) (95 (100) (100) (100) (100) (100) (75) (75)
2 75 (3.0)P 100 (2500) 800 152 241 23 30 30 30 30 30 30 23 23
2 75 (3.0)¢ 80 (2000) 600 (6) (9.5) (75) (100) (100) (100) (100) (100) (100) (75) (75)
2 130 (5.0) 90 (2200) 800 Average Splice-Free Length per Roll, m (ft) 4, min
A bl inal thick f polvimid q | b 76 152 150 150 150 115 115 75 45 45
| See Table 3A for nominal thicknesses of polyimide and FEP-Fluorocarbon @ ® (500) (500) (500) (380) (380) (250) (150) (150)
ay,fr:‘ép o b g i 50 M (2.0 mils) nal thick 76 241 .. .. 195 195 130 130 105 60 60
i FEP-Fluorocarbon coating is 20 pm (1.0 ml_ls) in nomllnaI th|_<:kness. @ (95 (640) (640) (425) (425) (340) (200) (200)
-Fluorocarbon coating is 25 pm (1.0 mils) in nominal thickness. 152 241 90 170 150 150 115 11§ 75 60 50

FEP-Fluorocarbon coating is 12 pm (0.5 mils) in nominal thickness. (6) (9.5) (300) (550) (500) (500) (380) (380) (250) (200) (200)

A Divide the length of the roll by the total number of splice-free segments.

TABLE 8 Thicknesses and Tolerances for Type Il Class A, B and

C Films
- - - TABLE 10 Splice Tolerances for Standard Rolls of Type Il,
Nominal Thickness,u m (mils) Tolerances Grade 1 Film
on Total
Grade Total First FEP#  Polyimide Second Thickness, Roll Diameter, Nominal Thick i
otal Layer Layer FEPA Layer “um (mils) mm (in.) ominal Thickness, um (mils)
1 25 (1) None 13(0.5)  13(0.5) 6 (0.25) D ob 25 38 50 63 75 100 150
1 38(1.5)  None 25 (1) 13 (0.5) 6 (0.25) (€] (1.5) (2 (2.5) (3) 4) (6)
1 50 (2) None 25 (1) 25 (1) 8(0.3) -
1 62(25)  None 50 (2) 13 (0.5) 3.3(0.13) 6 180 5N”mber3°f Sp"cezs per Rog’ e, L
1 75 (3) None 50 (2) 25 (1.0) 10 (0.4) 3 ©
1 100 (4) None 50 (2) 50 (2) 10 (0.4) 76 . B 7 s 5 s 4
1 100 (4) None 75 (3) 25 (1) 10 (0.4) 3 ©5)
1 150 (6) None 130 (5) 25 (1) 15 (0.6) 152 oat 9 5 5 4 4 4 3
2 30(1.18) 2.5(0.1) 25 (1) 25 (0.1) 2 (0.08) ©) ©5)
2 38(15) 13(0.5) 13(0.5)  13(0.5) 7(0.3) : . )
5 50 (2) 13 (0.5) 25 (1) 13 (0.5) 8(0.3) - Lir;gzth Bet\ggen Spllsti)es or F;c())m End:;)(; Roll, rgo(ft), mlrg30
2 75 (3) 13(0.5) 50 (2) 13 (0.5) 10 (0.4) ®) ®) (100)  (100) (100) (100) (100)  (100)
2. e 250 @) 25 10(04) 76 241 .. 30 30 30 30 30 23
2 1306 25@ 5@ 251 12(05) @ (95 (100) (100) (100) (100) (100)  (75)
A The FEP-Fluorocarbon film shall conform to Specification D 5213, Class D. 152 241 30 30 30 30 30 30 23
(6) (95 (100) (100) (100) (100) (100) (100)  (75)
. . )
7.2.3 Refer to Appendix X1 for the dimensions of rolls of ., Averade SpiceFiee Lengih per Rol m (1) 7 min,
film that are commercially available for the standard grades (3 (6) (250) (250) (250) (200) (165)  (185)
and thicknesses, and for the nominal lengths of film in these 76 241 115 95 100 85 60 50
s 3) (9.5) (375) (310) (335) (280) (205) (170)
rofis. _ o o _ 152 241 90 115 75 60 65 45 38
7.3 The widths of film in rolls shall be within the following (6) (95 (300) (375) (250) (200) (210) (150) (125)
tolerances: ) . . A Divide the nominal length of the roll by the total number of splice-free
7.3.1 Twenty-five mm (1 in.) wide or les$;0.4 mm (0.015  segments.
in.).
7.3.2 Over 25 to 100 mm (over 1 to 4 in3,0.8 mm (0.030 7.7 The film shall be uniform in appearance, as determined
in.). by visual examination. The film shall be clean and free from
. . y . . .
7.3.3 Over 100 mm (4 in.);=1.6 mm (0.062 in.). contamination, wrinkles, holes, scratches, and other defects

7.4 The number of splices in standard rolls shall not exceethat might affect either appearance or serviceability. The
the values given in Table 9 for Type | film or Table 10 and heat-sealable coating for Type Il material shall be uniform in
Table 11 for Type Il films. appearance.

7.5 The thicknesses shall be within the tolerances specified .
in Table 12 for Type | film or Table 3 for Type Il film. 8. Sampling

7.6 The color of the sheet or strip shall be uniform withina 8.1 Sample in accordance with Practice D 3636, unless
given lot, as determined by visual examination. otherwise agreed upon between the supplier and the purchaser.
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TABLE 11 Splice Tolerances for Standard Rolls of Type I, 9. Number of Tests
Grade 2 Film 9.1 Unless otherwise agreed upon by the purchaser and the
Roll Diameter, mm (in.) Nominal Thickness, pm (mils) seller, routine lot inspection tests shall consist of evaluation of
D ob 38 50 75 130 all of the properties specified in 7.4-7.7. For these properties,
(1.5) @ ®3) ©) each master roll shall be considered a lot for sampling. All
Number of Splices, Per Roll, max samples must pass inspection.
76 241 7 6 5 9.2 Routine lot inspection tests for properties specified in
1(2)2 (;’fl’ 9 5 4 4 7.1, including definition of the number of master rolls per lot,
(6) (9.5) shall be agreed upon between the purchaser and the seller. All
Length Between Splices or From End of Roll, m (ft), min samples must pass inspection.
(7; 1(2)2 (13000) (f'ooo) (13000) (52) 9.3 The number of specimens tested from each sample for
76 241 30 23 properties specified in 7.1 and 7.5 shall be in accordance with
1(2’)2 (29:1) w0 (13000) (13000) (;2) the requirements of the individual test method. The test result
®) ©9.5) (100) (100) (100) 75) on a sample shall be the average of the results on individual
Average Splice-Free Length per Roll, m (ft) 4, min specimens prepared from that sample, unless otherwise stated
(7; 1(2)2 (15605) (27550) (15605) ( f;m in the test method.
76 241 95 75 50 9.4 For slit rolls and full-width rolls other than master rolls,
®) (9.5) (310) (245) (160) the number of samples taken for properties specified in 7.2-7.4
152 241 45 5 65 37 shall be subject to agreement between the purchaser and the
(6) (9.5) (140) (250) (210) (12) seller.
A Divide the nominal length of the roll by the total number of splice-free
segments. 10. Certification

10.1 The purchase order or contract shall state any require-

TABLE 12 Thickness Tolerances for Type | Film ments for certification by the producer. If required, a certifica-

Nominal Thickness, pym (mils) Thickness Tolerance, -pm (mils) tion shall state that the film was sampled in accordance with

7.5(0.3) 1.5 (0.06) Section 8, tested in accordance with Test Methods D 2305, and
- gg'gg jgg'g found to be in conformance with the requirements shown in
25 (1) 5(0.2) Section 7. If required by the purchase order, or contract, the
48 856) gggg producer shall furnish a report of the testing used as the basis
5 . PP

75 (3) 8(0.3) for the certification.

100 (4) 10 (0.4) I .

130 (5) 13(05) 11. Identification and Marking

11.1 Identification—Marking of the material shall show the
name of the material, type and grade, dimensions, and quantity.
11.2 Shipping Containers-Boxes or crates shall be marked

8.2 For purposes of sampling, an inspection lot for examiwith the name of the material, type and grade, and dimensions
nation shall consist of all film of the same type, grade, classand lot number; and the name and address of the supplier.
and nominal thickness submitted for inspection at one time. If 11.3 All packing, packaging, and marking provisions of
a single shipment contains film having different lot numbersPractice D 4088 shall apply to this specification.
assigned by the film manufacturer, sample each lot numbef?  keywords

separately. 12.1 conditioning; dielectric strength; dissipation factor;

8.3 The total quantity of material to be taken from each lote|ongation; FEP fluorocarbon; film; fluorinated poly(ethylene-
shall be approximately twice that estimated to be required fopropylene); heat-seal strength; heatsealable; permittivity; poly-
the tests that are to be made, in order to permit repeat testgshylene naphthalate; polyethylene terephthalate; polyimide;
without resampling. poly(N; N’-p; p'-oxydiphenylene biphenyltetracarboxylimide);

8.4 These materials are normally made in master rolls oPOly(N; N'-p; p'oxydiphenylene pyromellitimide); poly(N;
approximately 360 kg (800 Ib) in weight. Take samples forN'-P-phenylene biphenyltetra-carboxylimide); shrinkage; ten-
examination and testing from the end of the master rolls. ~ Sile strength; thickness; volume resistivity
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APPENDIX
(Nonmandatory Information)

X1. COMMERCIAL AVAILABILITY OF WIDTHS AND ROLL SIZES OF FILM, AND NOMINAL LENGTHS OF FILM IN
STANDARD ROLLS

X1.1 For the standard diameters of rolls available, theof rolls are given in Table X1.2 for Type I film and Table X1.3
grades of film and the ranges of widths for each grade are givefor Type Il films.
in Table X1.1.

TABLE X1.1 Available Roll Diameters and Film Widths

Roll Diameters, mm Type Nominal Available Widths, mm (in.)
(in) and Thickness
ID oD Grade Hm (Mils)  Minimum Maximum
32(1.25) 8935 | 75(0.3) 25(1) 100 (4)
76 (3) 124 (4.88) [ 75(0.3)  25(1) 100 (4)
76 (3) 152 (6) I 13 (0.5) 4.8(0.187) 1220 (48)
| 25-130 (1-5) 4.8(0.187) 1530 (60)
Il All 4.8 (0.187) 460 (18)
76 (3) 241 (9.5) I 25-75 (1-3) 27 (1.06) 1530 (60)
| 130 (5) 13 (0.5) 1530 (60)
11 38-150 13 (0.5) 460 (18)
(1.5-6)
12 50-130 (2-5) 13 (0.5) 460 (18)
152 (6) 241 (9.5) I 75(0.3) 25(1) 1220 (48)
| 13 (0.5) 27 (1.06) 1220 (48)
| 25-130 (1-5) 27 (1.06) 1530 (60)
Il All 27 (1.06) 460 (18)
152 (6) 280 (11) I 25-130 (1-5) 27 (1.06) 1530 (60)
1 38-150 27 (1.06) 460 (18)
(1.5-6)
12 50-130 (2-5) 27 (1.06) 460 (18)

X1.2 The nominal lengths of film in various standard sizes
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TABLE X1.2 Standard Nominal Roll Lengths for Type | Film

Roll Diameter,

Nominal Roll Length, m (ft)

mm (in.) Nominal Thickness, um (mils)
ID oD 7.5 (0.3) 13 (0.5) 20 (0.8) 25 (1.0) 40 (1.6) 50 (2.0) 75 (3.0) 100 (4.0) 130 (5.0)
76 (3) 124 910 (3000)
(4.88)
76 (3) 152 (6) 910 (3000) 570 (1875) 460 (1500) 280 (910) 230 (750) 150 (500)
76 (3) 241 . 1880 (6200) 1550 (5100) 940 (3100) 775 (2550) 500 (1700) 380 (1250) 300 (1000)
(9.5)
152 (6) 241 3000 (10 000) 1800 (6000) 1100 (3600) 910 (3000) 570 (1875) 460 (1500) 300 (1000) 230 (750) 180 (600)

(9.5)

TABLE X1.3 Nominal Roll Lengths for Type Il Film

Total Nominal
Grade Thickness, pm

Nominal Roll Length, m (ft)

Roll ID/OD, mm (in.)

(mils) 76/152 (3/6) 76/241 (3/9.5)  152/241 (6/9.5)

1 25 (1.0) 450 (1500) 910 (3000)
1 38 (1.5) 300 (1000) 1020 (3400) 620 (2060)
1 50 (2.0) 230 (750) 750 (2500) 460 (1540)
1 63 (2.5) 190 (625) 640 (2125) 380 (1250)
1 75 (3.0) 150 (500) 510 (1700) 310 (1040)
1 100 (4.0) 110 (375) 380 (1250) 230 (770)

1 150 (6.0) 78 (260) 260 (850) 160 (520)

2 30 (1.2) 400 (1325) 1240 (4080) 800 (2650)
2 38 (1.5) 320 (1060) 640 (2120)
2 50 (2.0) 230 (750) 750 (2500) 460 (1540)
2 75 (3.0) 150 (500) 510 (1700) 310 (1040)
2 130 (5.0) 90 (300) 300 (1000) 180 (600)




Ay D 5213

The American Society for Testing and Materials 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 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, 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).



