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Underwriters Laboratories Inc. (UL)
333 Pfingsten Road
Northbrook, IL 60062-2096

UL Standard for Safety for Fixture Wire, UL 66

First Edition, Dated April 16, 2002

Revisions: This Standard contains revisions through and including June 7, 2005.
Summary of Topics:

These revisions are being issued to add Types PAF and PAFF, to make corrections, and to add
a marking.

UL Standards for Safety are developed and maintained in the Standard Generalized Markup Language
(SGML). SGML -- an international standard (ISO 8879-1986) -- is a descriptive markup language that
describes a document’s structure and purpose, rather than its physical appearance on a page. Due to
formatting differences resulting from the use of UL’s new electronic publishing system, please note that
additional pages (on which no requirements have been changed) may be included in revision pages due
to relocation of existing text and reformatting of the Standard.

Text that has been changed in any manner is marked with a vertical line in the margin. Changes in
requirements are marked with a vertical line in the margin and are followed by an effective date note
indicating the date of publication or the date on which the changed requirement becomes effective.

The new and revised requirements are substantially in accordance with UL's Proposal(s) on this subject
dated March 11, 2005.

The revisions dated June 7, 2005 include a reprinted title page (pagel) for this Standard.

As indicated on the title page (page 1), this UL Standard for Safety is an American National Standard.
Attention is directed to the note on the title page of this Standard outlining the procedures to be followed
to retain the approved text of this ANSI/UL Standard.

Until the new edition of UL 62 is published, the Fixture Wire portion of UL 62 should be ignored.

The UL Foreword is no longer located within the UL Standard. For information concerning the use
application of the requirements contained in this Standard, the current version of the UL Fo&e@\rﬁ is

located on ULStandardsInfoNet at; http://ulstandardsinfonet.ul.com/ulforeword.html @‘/\’\\
o@D
The master for this Standard at UL’s Northbrook Office is the official document insefar as it relates to a

UL service and the compliance of a product with respect to the requirements at pro and service,
or if there are questions regarding the accuracy of this Standard. & o Négr\&
=N o
UL'’s Standards for Safety are copyrighted by UL. Neither a prin%@@é@ﬁy \f@&ﬁ}andar%ﬂ)@?the distribution
diskette for a Standard-on-Diskette and the file for theﬁgy@ﬁ%r’d onithe distripution diskette should be

. S > . . .
altered in any way. All of UL's Standards and all cop hts,@?@hersmp;@@w rights regarding those
Standards shall remain the sole and exclusive pr@ip@if of %@ “x@\/

Oﬁ/\\\% \\ S\E; \3%

All rights reserved. No part of this pgg{ﬁ%{mn n@@‘be re f duced, stored in a retrieval system, or
transmitted in any form by any Q@ﬁé‘:"electronic, m@@é‘ﬁicm photocopying, recording, or otherwise
without prior permission of UL. @ A\,
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Revisions of UL Standards for Safety are issued from time to time. A UL Standard for Safety is current
only if it incorporates the most recently adopted revisions.

UL provides this Standard "as is" without warranty of any kind, either expressed or implied, including but
not limited to, the implied warranties of merchantability or fitness for any purpose.

In no event will UL be liable for any special, incidental, consequential, indirect or similar damages,
including loss of profits, lost savings, loss of data, or any other damages arising out of the use of or the
inability to use this Standard, even if UL or an authorized UL representative has been advised of the
possibility of such damage. In no event shall UL’s liability for any damage ever exceed the price paid for
this Standard, regardless of the form of the claim.

UL will attempt to answer support requests concerning electronic versions of its Standards. However, this
support service is offered on a reasonable efforts basis only, and UL may not be able to resolve every
support request. UL supports the electronic versions of its Standards only if they are used under the
conditions and operating systems for which it is intended. UL’'s support policies may change from
time-to-time without notification.

UL reserves the right to change the format, presentation, file types and formats, delivery methods and
formats, and the like of both its printed and electronic Standards without prior notice.

Purchasers of the electronic versions of UL's Standards for Safety agree to defend, indemnify, and hold
UL harmless from and against any loss, expense, liability, damage, claim, or judgement (including
reasonable attorney’s fees) resulting from any error or deviation introduced while purchaser is storing an
electronic Standard on the purchaser’'s computer system.

If a single-user version electronic Standard was purchased, one copy of this Standard may be stored on
the hard disk of a single personal computer, or on a single LAN file-server or the permanent storage
device of a multiple-user computer in such a manner that this Standard may only be accessed by one user
at a time and for which there is no possibility of multiple concurrent access.

If a multiple-user version electronic Standard was purchased, one copy of the Standard may be stored on

a single LAN file-server, or on the permanent storage device of a multiple-user computer, or on an Intranet

server. The number of concurrent users shall not exceed the number of users authorized. )
/§\®

Electronic Standards are intended for on-line use, such as for viewing the requirements of a Standard, 4&\),@& '

conducting a word search, and the like. Only one copy of the Standard may be printed from each i\(@\\

single-user version of an electronic Standard. Only one copy of the Standard may be printed for

authorized user of a multiple-user version of an electronic Standard. Because of differenc sfm the

computer/software/printer setup used by UL and those of electronic Standards purchaser@; printed

copy obtained by a purchaser may not look exactly like the on-line screen view or the G@mted ard.
W
An employee of an organization purchasing a UL Standard can make a copyfaﬁghe pag pages being
viewed for their own fair and/or practical internal use. @ o> B N\>
o ®, q
The requirements in this Standard are now in effect, except for tj{%@ 0 A@phs sect{Qm@ tables, figures,
and/or other elements of the Standard having future effec <ﬁates |cate incthé note following the
affected item. The prior text for requirements that hav e% rev?@ an?@@a e a future effective date
are located after the Standard, and are preceded@% gg% UIREMENTS" notice.

New product submittals made prior to @%Qﬂe Ure eff tive date will be judged under all of the
requirements in this Standard inclu it]j) ‘those reqwrem V@@WI’[I’] a specified future effective date, unless
the applicant specifically reques@ at the product besju ed under the current requirements. However, if
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the applicant elects this option, it should be noted that compliance with all the requirements in this
Standard will be required as a condition of continued Listing and Follow-Up Services after the effective
date, and understanding of this should be signified in writing.

Copyright © 2005 Underwriters Laboratories Inc.
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This ANSI/UL Standard for Safety, which consists of the First Edition with
revisions through June 7, 2005, is under continuous maintenance, whereby each
revision is ANSI approved upon publication. Comments or proposals for revisions
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An effective date included as a note immediately following certain requirements
is one established by Underwriters Laboratories Inc.

Revisions of this Standard will be made by issuing revised or additional pages
bearing their date of issue. A UL Standard is current only if it incorporates the
most recently adopted revisions, all of which are itemized on the transmittal notice
that accompanies the latest set of revised requirements.

ISBN 0-7629-0767-3

COPYRIGHT © 2002, 2005 UNDERWRITERS LABORATORIES INC. | <&
O
=
o @\}”
O ﬂ\ -
@ D
RC”
Nk @@
BY O
C(& s 3\\ S
I RS >
N(@»\@f ﬂ\(i\\ﬁ g
O & S
/QQN ﬁ\,/ o
QY < ™ Q
NSO Ot
/"\q‘\? & V\@\/
6\)® ' QJ ) % A
&Y o
o\ Q>
§\®’ N
5>
Documents

Document Sharing Hub

Full document details: UL 66 2005


http://www.avadocuments.com/doc/ul-66-2005
http://www.avadocuments.com/doc/ul-66-2005

2 FIXTURE WIRE - UL 66 JUNE 7, 2005

No Text on This Page

S
oD
E
N %@5@ o
@@@ @@Q ES\&
S ST 4
Q®Qﬂ @@ ﬂ o
@@gg @ﬂ \@®®
o> N

Documents

Document Sharing Hub

Full document details: UL 66 2005


http://www.avadocuments.com/doc/ul-66-2005
http://www.avadocuments.com/doc/ul-66-2005

JUNE 7, 2005 FIXTURE WIRE - UL 66 3

CONTENTS
INTRODUCTION
S Tt o1 7
2 Units Of MeasUremMent .. ... . e e 7
3 RE EIBNCES .. . 7
4 IndeX Tables ... e e 7
CONSTRUCTION
B MAtErIalS o 18A
B CONAUCIOr ..ottt e e e e e 18A
B.L Metal .o 18A
8.2 SIZES .ttt 18B
6.3 SHranding .. ...t 18B
6.4 Size Verification . ... ... .. e 19
6.5 CONtINUILY . ... 20
B.6 JOINES .ottt 20
6.7 Metal CoatiNg .. ..ottt 20
S = 0= 1= e ] 20
8 INSUIALION ..o 21
8.1 Material and application ... ... .. 21
8.2 PrOP IS oot 22
8.3 ThiCKNESSES . .o 23
9 Jacket on Types TEN and TN . ... .. o e e 23
10 Covering on Other Wire Ty PeS . ..ottt e e e e e e e e e 24
10.1 Elective braid on Types TF, TFF, and RFHH-2 and on XL-insulated Types RFHH-3,
RFH-2, and FFH-2 ... 24
10.2 Braid or other covering on Types PF, PFF, PGF, PGFF, SF-1, SF-2, SFF-1, and
S 24
10.3 Extruded covering on silicone-insulated Type RFHH-3 and braid, wrap, or extruded
covering on rubber-insulated Types RFH-2 and FFH-2 .......................... 24A
PERFORMANCE (‘\/\3@
- S
11 Continuity Test of Conductor .. ... ... e e e e 532
12 D-C Resistance Test of CONAUCIOT .. .. ..ottt et e e e I~ .@‘;\"\.’32
13 SPAK TESE oottt @‘/\/\\ﬁ\ ....35
14 DEfOrMation TESE ...ttt ettt et e et PRSI @@ 35
15 Cold BeNd TeSt . .. oottt e e @\\V N 3T
16 Test for Insulation Resistance at 60.0°F (15.6°C) ................ @ﬁ ...... G 38
17 Flame Tests for VW-1 WIr€ ... ....ovvooeesoe e %Cﬂﬂ ...... e
18 Vertical Flame Test ... ... @@\. S @\G@ ..... B 41
19 Flexing Test of Nylon Jacket on Types TFN and TFFQK@X@) . @ T\;‘;é\ ..... ﬁﬁ%@' ........... 41
20 Durability Test of Ink Printing ................ @@“ i Qg\ 2. = e 41
)/
ﬂ@\@ ’ > @)\d ®®
T S @\}\
@@ ~Q > B o
RS NOR
o N

Documents

Document Sharing Hub

Full document details: UL 66 2005


http://www.avadocuments.com/doc/ul-66-2005
http://www.avadocuments.com/doc/ul-66-2005

4 FIXTURE WIRE - UL 66 DECEMBER 5, 2003

MARKINGS
21 Polarity Identification . ...... ... e 41
22 Legibility Of Printing ... ..o 42
23 Sequence of Printed Markings . . . ... 42
24 Responsible Organization and Factory Identification .............. .. ... i ... 42
25 Temperture [dentification .. ... ... ... 43
26 Identification of Types TFN and TFFN That Are Resistant to Oil or Oil and Gasoline ........ 44
27 ldentification of VW-1 Wire . . ... 45
28 Tag, Reel, and Carton Markings . . ... 45
29 Current DesigNation . ... ...t e 46
30 Date of ManUaCIUre . .. ... ... e e e e e 46

SUPPLEMENT SA - U.S. GOVERNMENT REQUIREMENTS AND ORDERING INSTRUCTIONS FOR
ACQUISITION OF FIXTURE WIRE

SA L S0P . .t SAl
SAZ2 REQUITEMENTS . .o e e SAl
SA3 QUAlILY ASSUIANCE ...ttt ittt e e SA2
SAL PaCKagiNg ..ottt SA2
SAS Ordering dOCUMENES ... ittt e e ettt e e SA3
TS
(“@@\
S
A
o C@\&
5
o) ©@G @®>
> ©§w )
g v C
@@5 g i&\@
4{&& B> Qe
\Q]N“‘ . Qﬁ@ o
e _ Y o®
SNLCEWNG Y2
RN S
@® /®<\ B o
o SR
» 4P
Documents

Document Sharing Hub

Full document details: UL 66 2005


http://www.avadocuments.com/doc/ul-66-2005
http://www.avadocuments.com/doc/ul-66-2005

APRIL 16, 2002 FIXTURE WIRE - UL 66 5

No Text on This Page

S
oD
E
N %@5@ o
@@@ @@Q ES\&
S ST 4
Q®Qﬂ @@ ﬂ o
@@gg @ﬂ \@®®
o> N

Documents

Document Sharing Hub

Full document details: UL 66 2005


http://www.avadocuments.com/doc/ul-66-2005
http://www.avadocuments.com/doc/ul-66-2005

6 FIXTURE WIRE - UL 66 JUNE 7, 2005
This page intentionally left blank.
°
Lo
=g
@@@G/@Q v@®
Q
@ L ©
o> o b
S @%ﬁ 4P
@Qﬂ @ o
P o ot
R ©
W @@ T (1P
&Y @9
S ©
) &
Documents

Full document details: UL 66 2005

Document Sharing Hub


http://www.avadocuments.com/doc/ul-66-2005
http://www.avadocuments.com/doc/ul-66-2005

JUNE 7, 2005 FIXTURE WIRE - UL 66 7

INTRODUCTION
1 Scope

1.1 This standard states basic construction, test, and marking requirements for fixture wires. Fixture wires
are single conductor and are of the following types:

600 volt Types: PTF, PTFF, PAF, PAFF, KF-2, KFF-2, PF, PFF, PGF, PGFF, SF-2, SFF-2, ZF, ZFF,
ZHF, TF, TFF, TFN, TFFN, RFH-2, FFH-2, RFHH-2, and RFHH-3

300 volt Types: KF-1, KFF-1, SF-1, SFF-1, XF, and XFF

These types are for use as specified in Article 402 and other applicable parts of the National Electrical
Code (NEC), ANSI / NFPA 70. These types are as described individually in index Tables 4.1 — 4.9 of this
standard.

1.1 revised June 7, 2005
2 Units of Measurement
2.1 In addition to being stated in inch/pound units, each numerical requirement in this standard is also
stated in units that make the requirement conveniently usable in the various metric systems (practical S
and customary). Equivalent — although not necessarily exactly identical — results are to be expected from
applying a requirement in inch/pound or metric terms. Equipment calibrated in metric units is to be used
when a requirement is applied in metric terms.

3 References

3.1 Whenever the designation “UL 1581” is used in this wire standard, reference is to be made to the
designated part(s) of the Reference Standard for Electrical Wires, Cables, and Flexible Cords, UL 1581.

4 Index Tables

4.1 Tables 4.1 — 4.8 each serve as an index to the requirements for construction details, test
performance, and marking of the wire types described in the particular table. Each vertical column

summarizes and references the requirements that apply to the particular wire whose type letters appear AC@
at the top of the column. The applicable paragraphs and tables in this standard (UL 66) are indicated in /\f@\\ ‘
parenthesis. Square brackets [...] indicate the applicable parts of UL 1581. i\@*\
<<®
o
S
@)\ﬁ\
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Table 4.1

PTFE insulated Types PTF and PTFF 2
Table 4.1 revised July 16, 2003

Type-letter designation

PTF PTFF

Maximum temperature

250°C (482°F) 150°C (302°F)

Maximum voltage 600

CONDUCTOR Sizes 18, 16, and 14 AWG

Metal Nickel-base alloy or nickel-coated Nickel-coated copper or silver-
copper (6.1.2) coated copper (6.1.2)
Stranding Solid or 7-strand Flexible-stranded
(6.1.1, 6.2.2, and 6.3.1) (6.1.1, 6.2.2, and 6.3.1)

Size verification (6.4.1, 6.4.2, and 6.4.3) (6.4.1 and 6.4.3)
Maximum length of lay of 48 x individual strand diameter (Table 6.2)
strands (6.3.2)
General Continuity, joints, metal coating, and separator (6.5.1 — 7.3)

INSULATION Material PTFE [Table 50.219 of UL 1581] (8.1.1 — 8.1.4, 8.2.2.1, and 8.2.2.4)

Minimum average thickness

20.0 mils or 0.51 mm (8.3.1)

Minimum thickness at any
point

18.0 mils or 0.46 mm (Table 8.1)

Covering over the insulation

No covering

Full document details: UL 66 2005

TESTS Physical properties tests of PTFE [Table 50.219 of UL 1581] (8.2.2.1 and 8.2.2.4)
ON insulation
FINISHED Continuity test of conductor (6.5.1,11.1, and 11.2)

WIRE D-C resistance test of (12.1 - 12.3)
conductor
Spark test (13.1)
Deformation test Not applicable
Cold bend test (15.1 - 15.7)
Test for insulation resistance (16.1 and 16.2)
at 60°F
Flame tests for VW-1 wire (17.1)
(elective)
Vertical flame test (required) (18.1)
Durability test of ink printing (20.1)

MARKINGS Polarity ID (21.1) ) /\4\@4
Legibility of printing (22.1) i\@ﬂ\
Sequence of printed markings No sequence is specified (23.1) \&*\3\3 v
Responsible organization and (24.1 — 24.3 and 24.5) <S\OP
factory IDs 5 O
Temperature 1D (25.1 and 25.2) (OQ\\
ID of VW-1 wire (27.1) S0 Q)
Tag, reel, and carton (28.1) @@V ' i\/J -
markings Nk m@
Current designation Prohibited\(291) <o\ ~5
Date of manufacture q8AD) <2
2 Index tables are explained in 4.1. ()@* : S )
/
@ g ® ot
@\ O\d @
T o g
A@f\c @KQ \/ 5@ O
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Table 4.2
Polyimide tape insulated Types KF-1, KF-2, KFF-1, and KFF-2 @
Table 4.2 revised July 16, 2003
Type-letter designation KF-1 [ KF-2 [ krE1 [ kFr2
Maximum temperature 200°C (392°F)
Maximum voltage 300 [ 600 [ 300 | 600
CONDUCTOR Sizes 18, 16, 14, 12, and 10 AWG
Metal Nickel-base alloy or nickel- or silver-coated copper (6.1.2)
Stranding Solid or 7-strand Flexible-stranded
(6.1.1, 6.2.2, and 6.3.1) (6.1.1, 6.2.2, and 6.3.1)
Size verification (6.4.1, 6.4.2, and 6.4.3) (6.4.1 and 6.4.3)
Maximum length of 48 x individual strand diameter (6.3.2) (Table 6.2)
lay of strands
General Continuity, joints, metal coating, and separator (6.5.1 — 7.3)
INSULATION Material Polyimide tape
Minimum average KF-1 and KFF-1: 5.5 mils or 0.14 mm
thickness KF-2 and KFF-2: 8.4 mils or 0.21 mm (8.3.1)
Minimum thickness KF-1 and KFF-1: 5.0 mils or 0.13 mm
at any point KF-2 and KFF-2: 7.6 mils or 0.19 mm (Table 8.1)
Covering over the insulation No covering
TESTS ON Flexing test of (8.2.1.1 - 8.2.1.6)
FINISHED WIRE |insulation after
conditioning
Continuity test of (6.5.1, 11.1, and 11.2)
conductor
D-C resistance test (12.1-12.3)
of conductor
Spark test (13.1)
Deformation test Not applicable
Cold bend test (15.1 — 15.7)
Test for insulation (16.1 and 16.2)
resistance at 60°F
Flame tests for (17.2)
VW-1 wire
selftf(t:le\i/ff)lame test (18.1) /&\@
(required) @6&\&
Durability test of ink (20.1) §®’
printing /\dﬁ\ ’
MARKINGS Polarity ID (21.1) o 2"
Legibility of printing (22.1) >
Sequence of No sequence is specified (23.1) ©@J““ @‘\\))
printed markings o '
Responsible (24.1 - 24.3 and 24@)}‘ "
organization and AN
factory IDs /\@ @(a ] B;\@
Temperature 1D Q@Oéﬂd 252(@ O@U
ID of VW-1 wire <Dz £ P
Tag, reel, and ) «J(28.1 i
car?on markings @@) @ 6\“)( ) Q
Current designation X QN Proh)m&i%é/.l)
Date of O /®<\ 7%0 1)
manufacture > @K o)
@ Index tables are explained in 4.1. @QJ @(\@w
> 5 <
Documents
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Table 4.3

FEP insulated Types PF, PGF, PFF, and PGFF 2

Table 4.3 revised July 16, 2003

Type-letter designation

PF [ PGF PFFE [ Pcre

Maximum temperature

200°C (392°F) 150°C (302°F)

Maximum voltage 600
CONDUCTOR Sizes 18, 16, and 14 AWG
Metal Nickel-base alloy or nickel- or silver- Nickel-base alloy or uncoated or coated
coated copper copper
(6.1.2) (6.1.1 and 6.1.2)
Stranding Solid or 7-strand Flexible-stranded
(6.1.1, 6.2.2, and 6.3.1) (6.1.1, 6.2.2, and 6.3.1)
Size verification (6.4.1, 6.4.2, and 6.4.3) (6.4.1 and 6.4.3)
Maximum length of 48 x individual strand diameter (6.3.2) (Table 6.2)
lay of strands
General Continuity, joints, metal coating, and separator (6.5.1 — 7.3)
INSULATION Material FEP [Table 50.73 of UL 1581] (8.1.1 — 8.1.4, 8.2.2.1, and 8.2.2.4)
Minimum average PF and PFF: 20.0 mils or 0.51 mm PGF and PGFF: 14.0 mils or 0.36 mm (8.3.1)
thickness
Minimum thickness PF and PFF: 18.0 mils or 0.46 mm PGF and PGFF: 12.6 mils or 0.32 mm (Table
at any point 8.1)

Elective on Types

Covering over the insulation:

PF and PFF

Required on Types PGF and PGFF

Saturated glass or aramid-fiber braid (10.2.1, 10.2.2, and 10.2.4)
Other covering (10.2.5)

Full document details: UL 66 2005

Table '4.3 Continued on Next' Page

TESTS ON Physical properties FEP [Table 50.73 of UL 1581] (8.2.2.1 and 8.2.2.4)
FINISHED WIRE |tests of insulation
Conductor No test [500.1 of UL 1581] (6.7.1)
corrosion test
(uncoated copper
only)
Continuity test of (6.5.1, 11.1, and 11.2)
conductor
D-C resistance test (12.1-12.3)
of conductor
Spark test (13.1) /g\@
Deformation test (14.1 - 14.3) <§<§éj\\\
Cold bend test (15.1 - 15.7) &/\\’@\*\
Test for insulation (16.1 and 16.2) d@
resistance at 60°F GO
Flame tests for (17.1) C‘/\{\\i\ -
VW-1 wire = o
(elective) A AN
Vertical flame test (18.1) X{v ) >
(required) Oo/gﬁ ©©
Flexing test of (10.2.4 an @@B) %@L\” R
covering (R%&J(‘ & @ EA?
Dgrgblllty test of ink ﬂ@&s\ﬁ)pm@q‘g; % 7
printing )mQN - A /& o
)/ .
5 _ Y o®
J " e v @
PN e \
% =
© @ N
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S < >9
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9 32
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Table 4.3 Continued

Type-letter designation PF I PGF | PFF | PGFF
MARKINGS Polarity 1D (21.2 and 21.3)
Legibility of printing (22.1)
Sequence of No sequence is specified (23.1)
printed markings
Responsible (24.1, 24.3, and 24.4)
organization and
factory IDs
Temperature 1D (25.1 and 25.2)
ID of VW-1 wire (27.1)
Tag, reel, and (28.1)
carton markings
Current designation Prohibited (29.1)
Date of (30.1)
manufacture
@ Index tables are explained in 4.1.
Table 4.4
Silicone rubber insulated Types SF-1, SFF-1, SF-2, and SFF-2 2
Table 4.4 revised June 7, 2005 |
Type-letter designation SF-1 [ SF-2 SFF-1 [ sFr2
Maximum temperature 200°C (392°F) 150°C (302°F)
Maximum voltage 300 600 300 600
CONDUCTOR Sizes 18 AWG 18, 16, 14, 12, and |18 AWG 18, 16, 14, 12, and
10 AWG 10 AWG
Metal Nickel-base alloy or copper coated with tin, nickel, or silver |
(6.1.1 and 6.1.2)
Stranding Solid or 7-strand Flexible-stranded
(6.1.1, 6.2.2, and 6.3.1) (6.1.1, 6.2.2, and 6.3.1)
Size verification (6.4.1 - 6.4.3) (6.4.1 and 6.4.3)
Maximum length of 48 x strand dia (6.3.2) (Table 6.2)
lay of strands
General Continuity, joints, metal coating, and separator (6.5.1 — 7.3) A\@
INSULATION Material Silicone rubber [Table 50.210 of UL 1581] (8.1.1 — 8.1.4, 8.2.2.1, 8.2.2.4) < O(xj\\\
Minimum average SF-1, SFF-1: 15.0 mils or 0.38 mm l\»\>
thickness SF-2, SFF-2: 18, 16, 14, and 12 AWG — 30.0 mils or 0.76 mm ~ ﬁﬁg\’
10 AWG — 45.0 miils or 1.14 mm (8.3.1) A«\\i\
Minimum thickness SF-1, SFF-1: 13.0 mils or 0.33 mm /\{%\ =4
at any point SF-2, SFF-2: 18, 16, 14, and 12 AWG — 27.0 mils or 0.69 fm""
10 AWG — 40.0 mils or 1.02 mm (Table_8)) /@(@
Covering over the insulation Lacquered or saturated glass or aramid-fiber braid (10 2. a@&b’z 4@tﬁe¥ covering
(10.2.5) o
TESTS ON Physical properties Silicone rubber [Table 50.210 of UL ](@81\} (8. 26<®a¥1d 8.2.2. AL);«@
FINISHED WIRE |tests of insulation
ntinui f <f n @
ooy oaper “ﬁ@ 3 #%
D-C resistance test {\M &1"@1\7?2 3) Qﬁﬁ
of conductor NS ,
Spark test N & Az~
Deformation test S @fg I\goﬁaﬁ)llcable
>~ o O
R g . )
ADS 4@
Documents
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Table 4.4 Continued

Type-letter designation SF-1 I SF-2 | SFF-1 SFF-2
Flexibility of [1560.1 of UL 1581]
finished wire
Test for insulation (16.1 and 16.2)
resistance at 60°F
Flame tests for (17.1)
VW-1 wire
(elective)
Vertical flame test (18.1)
(required)
Flexing test of (10.2.4 and 10.2.5)
covering
Durability test of ink Not applicable
printing
MARKINGS Polarity ID (21.2 and 21.3)
Legibility of printing (22.1)
Sequence of No sequence is specified (23.1)
printed markings
Responsible (24.1, 24.3, and 24.4)
organization and
factory IDs
Temperature ID (25.1 and 25.2)
ID of VW-1 wire (27.1)
Tag, reel, and (28.1)
carton markings
Current designation Prohibited (29.1)
Date of (30.1)
manufacture
2 Index tables are explained in 4.1.
Table 4.5
ETFE insulated Types ZHF, ZF, and ZFF @
Table 4.5 revised July 16, 2003
Type-letter designation ZHF ZF [ ZFF /\\g\@/ﬁ
Maximum temperature 200°C (392°F) 150°C (302°F) ﬁﬁi\g@ '
Maximum voltage 600 g\\,@l
CONDUCTOR Sizes 18, 16, and 14 AWG AW
Metal Nickel-base alloy or Nickel-base alloy or uncoated or coat k6}8;’)’er
nickel- or silver-coated (6.1.1 and 6.1.2) (O)‘\\
copper (6.1.2) &9 ©)
Stranding Solid or 7-strand v\\\@ﬁlexmleﬁﬁ@nded
(6.1.1, 6.2.2, and 6.3.1) - | (614622 and 6.3.1)
Size verification (6.4.1,6.4.2, and 6.4.3) A\ Y Aﬂ(ﬁ 1 and\6\4.3)
Maximum length of lay 48 x individual strand dlan}z:@x@ 3. 2)@\\/\ i %ablb% 2)
of strands KoY
General Continuity, 10|rg§§f§é}al cgq@dﬁ%nd separaﬁf ?6 51-7.3)
INSULATION Material ETFE [Tables W(zoow 5063 (1502 gof UL 1581] (8.1.1 — 8.1.4,
) 8221, apd®
Minimum average R N @@QS 0 m'ls\&i\»ﬁ 58 mm (8 3.1)
thickness O
Minimum thickness at {§ . e / Jb@ mC‘iIs or 0.33 mm (Table 8.1)
any point O r\%
DS L
Documents
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Table 4.5 Continued
Type-letter designation ZHF | ZF | ZFF
Covering over the insulation No covering
TESTS ON FINISHED | Physical properties ETFE [Tables 50.64 (200°C), 50.63 (150°C) of UL 1581] (8.2.2.1, 8.2.2.3,
WIRE tests of insulation and 8.2.2.4)
Conductor corrosion No test [500.1 of UL 1581] (6.7.1)
test
(uncoated copper only)
Continuity test of (6.5.1, 11.1, and 11.2)
conductor
D-C resistance test of (12.1-12.3)
conductor
Spark test (13.1)
Deformation test Not applicable
Cold bend test (15.1 - 15.7)
Test for insulation (16.1 and 16.2)
resistance at 60°F
Flame tests for VW-1 (17.1)
wire (elective)
Vertical flame test (18.1)
(required)
Durability test of ink (20.1)
printing
MARKINGS Polarity ID (21.1)
Legibility of printing (22.1)
Sequence of printed No sequence is specified (23.1)
markings
Responsible (24.1 — 24.3 and 24.5)
organization and factory
IDs
Temperature ID (25.1 and 25.2)
ID of VW-1 wire (27.1)
Tag, reel, and carton (28.1)
markings
Current designation Prohibited (29.1)
Date of manufacture (30.1) A\@
2 Index tables are explained in 4.1. %y\\\
@\%
B
o C@\&
o ©@m @@)
> o W
O B
© &~ ¢
o > ot
o o ¥
NG e® \@
o o™
& NOke %
o S
D 4P
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Table 4.6
XLPO insulated Types XF and XFF @

Table 4.6 revised July 16, 2003

Type-letter designation XF | XFF
Maximum temperature 150°C (302°F)
Maximum voltage 300
CONDUCTOR Sizes 18, 16, 14, 12, and 10 AWG
Metal Nickel-base alloy or nickel- or | Nickel-base alloy or uncoated
silver-coated copper (6.1.2) or
coated copper (6.1.1 and
6.1.2)
Stranding Solid or 7-strand Flexible-stranded
(6.1.1, 6.2.2, and 6.3.1) (6.1.1, 6.2.2, and 6.3.1)
Size verification (6.4.1, 6.4.2, and 6.4.3) (6.4.1, and 6.4.3)
Maximum length of lay of 48 x individual strand diameter (Table 6.2)
strands (6.3.2)
General Continuity, joints, metal coating, and separator (6.5.1 — 7.3)
INSULATION Material XLPO [Table 50.232 of UL 1581] (8.1.1 — 8.1.4, 8.2.2.1, and

8.2

2.4)

Minimum average thickness

18, 16, and 14 AWG:
12 and 10 AWG: 45.0 mils or 1.14 mm (8.3.1)

30.0 mils or 0.76 mm

Minimum thickness at any
point

18, 16, and 14 AWG:
12 and 10 AWG:
(Table 8.1)

27.0 mils or 0.69 mm
40.0 or 1.02 mm

Covering over the insulation

No covering

TESTS ON FINISHED WIRE

Physical properties tests of
insulation

XLPO [Table 50.232 of UL 1581] (8.2.2.1 and 8.2.2.4)

Conductor corrosion test
(uncoated copper only)

No test

[500.1 of UL 1581] (6.7.1)

Continuity test of conductor

(6.5.1, 11.1, and 11.2)

Full document details: UL 66 2005
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D-C resistance test of (12.1-12.3)
conductor
Spark test (13.1 and 13.2)
Deformation test (14.1 - 14.3)
Cold bend test (15.1 - 15.7) .
Test for insulation resistance (16.1 and 16.2) %f\\&\@/s
at 60°F (j\g\;iﬂ
Flamg tests for VW-1 wire (17.1) g\\,@
(elective) «(i\?
Vertical flame test (required) (18.1) S 6@\
Durability test of ink printing (20.1) S
MARKINGS Polarity ID (21.1) _®0 <)
Legibility of printing (22.1) <2 T
Sequence of printed markings No sequence @ﬂeciﬁed (2@5)\)
Responsible organization and 24. 4.3 and24; N
fact(?ry IDs ’ ‘ (@é\)éé @@%E @y E§l
Temperature ID AW @537and 25.2), o X
ID of VW-1 wire <HT D 07.1) o
Tag, reel, and carton markings V) o><J v (@811
RN
SO R o &
o 2 9°
oL 4P
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