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Foreword 

The text of document 15/619/CDV, future edition 3 of IEC 60819-3-3, prepared by IEC TC 15, "Solid 
electrical insulating materials", was submitted to the IEC-CENELEC parallel vote and approved by 
CENELEC as EN 60819-3-3:2011. 

The following dates are fixed: 

• latest date by which the document has 
to be implemented at national level by 
publication of an identical national 
standard or by endorsement 

(dop) 2012-07-18 

• latest date by which the national 
standards conflicting with the 
document have to be withdrawn 

(dow) 2014-10-18 

This document supersedes EN 60819-3-3:2006. 

EN 60819-3-3:2011 includes the following significant technical changes with respect to  
EN 60819-3-3:2006: 

– normative references change: all the requirements are now determined according the clauses of test 
methods from EN 60819-2 specific for non cellulosic papers, instead of EN 60554-2:2002 generally 
valid for cellulosic papers; 

– some new, very thin thicknesses, of type 4, calendered paper with lower density for laminating, 
were added. 

Attention is drawn to the possibility that some of the elements of this document may be the subject of 
patent rights. CENELEC [and/or CEN] shall not be held responsible for identifying any or all such patent 
rights. 

Endorsement notice 

The text of the International Standard IEC 60819-3-3:2011 was approved by CENELEC as a European 
Standard without any modification. 

BS EN 60819-3-3:2011

http://dx.doi.org/10.3403/00559613U
http://dx.doi.org/10.3403/30125005
http://dx.doi.org/10.3403/30125005
http://dx.doi.org/10.3403/02477392U
http://dx.doi.org/10.3403/02587122


- 3 - EN 60819-3-3:2011 

Annex ZA 
(normative) 

  
Normative references to international publications 

with their corresponding European publications 
  
The following referenced documents are indispensable for the application of this document. For dated 
references, only the edition cited applies. For undated references, the latest edition of the referenced 
document (including any amendments) applies.  
  
NOTE   When an international publication has been modified by common modifications, indicated by (mod), the relevant EN/HD 
applies.  
  
Publication Year Title EN/HD Year
  

IEC 60819-1 - Non-cellulosic papers for electrical purposes - 
Part 1: Definitions and general requirements 

EN 60819-1 - 

  

IEC 60819-2 2001 Non-cellulosic papers for electrical purposes - 
Part 2: Methods of test 

EN 60819-2 2001 

  

ISO 186 2002 Paper and board - Sampling to determine 
average quality 

EN ISO 186 2002 
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INTRODUCTION 

This International Standard is one of a series which deals with non-cellulosic papers for 
electrical purposes. 

The series consists of three parts: 

– Part 1: Definitions and general requirements (IEC 60819-1). 
– Part 2: Methods of test (IEC 60819-2). 
– Part 3: Specifications for individual materials (IEC 60819-3). 

This standard is one of the sheets comprising Part 3: 

Sheet 3: Unfilled aramid (aromatic polyamide) papers 
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NON-CELLULOSIC PAPERS FOR ELECTRICAL PURPOSES –  

Part 3: Specifications for individual materials –  
Sheet 3: Unfilled aramid (aromatic polyamide) papers 

1 Scope 

This sheet of IEC 60819-3 specifies requirements for four types of unfilled aramid papers: 

Type 1: calendered paper; 
Type 2: calendered paper, with improved tearing resistance and conformability; 
Type 3: uncalendered paper; 
Type 4: calendered paper, with lower density for laminating. 

Materials which conform to this specification meet established levels of performance. 
However, the selection of material by a user for a specific application should be based on the 
actual requirements necessary for adequate performance in that application and not based on 
this specification alone. 

SAFETY WARNING: It is the responsibility of the user of the methods contained or referred to 
in this document to ensure that they are used in a safe manner. 

2 Normative references 

The following referenced documents are indispensable for the application of this document. 
For dated references, only the edition cited applies. For undated references, the latest edition 
of the referenced document (including any amendments) applies. 

IEC 60819-1, Non-cellulosic papers for electrical purposes – Part 1: Definitions and general 
requirements 

IEC 60819-2: 2001, Non-cellulosic papers for electrical purposes – Part 2: Methods of test 

IS0 186:2002, Paper and board – Sampling to determine average quality  

3 Requirements 

Papers shall satisfy the general requirements in IEC 60819-1, and shall in addition comply 
with the requirements specified in Table 1 of this part. In assessing conformity with the 
requirements in Table 1, the sampling procedures used shall be in accordance with ISO 186. 
In all cases, the values given in Table 1 are the central values, with the number of test pieces 
to be in accordance with the reference test methods. 
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Table 1 – Requirements 

Properties 

Method 
(see IEC 
60819-2 
clause/ 

subclause) 

Units Requirements 

Thickness 4 µm Nominal 
thickness 

Permissible deviation of central value from nominal value 

Type 1 Type 2 Type 3 Type 4 

  ≤ 50 
>50 

± 20 % 
± 15 % ± 15 % 

± 25 % 
± 25 % 

± 20% 
          ± 15 % 

Grammage 5 g/m2 Nominal 
thickness 

µm 

Type 1 Type 2 Type 3 Type 4 

Min. Max. Min. Max. Min. Max. Min. Max. 

38 
50 
65 
80 

100 
130 
180 
250 
300 
380 
510 
580 
610 
760 

– 
35 
– 

45 
– 

100 
150 
220 
270 
350 
490 

– 
630 
750 

– 
46 
– 

75 
– 

130 
200 
280 
340 
430 
600 

– 
750 
880 

– 
– 
– 
– 
– 
– 

150 
220 
270 
350 

– 
– 
– 
– 

– 
– 
– 
– 
– 
– 

200 
280 
340 
430 

– 
– 
– 
– 

– 
– 
– 
– 
– 

34 
54 
71 
– 

120 
– 

180 
– 
– 

– 
– 
– 
– 
– 

47 
71 
88 
– 

140 
– 

220 
– 
– 

21 
30 
41 
52 
60 

100 
– 
– 
– 
– 
– 
– 
– 
– 

30 
44 
59 
74 
90 

130 
– 
– 
– 
– 
– 
– 
– 
– 

Apparent 
density 

4 and 5 g/cm3 Nominal 
thickness 

µm 

Type 1 Type 2 Type 3 Type 4 

Min. Max. Min. Max. Min. Max. Min. Max. 

38 
50 
65 
80 

100 
130 
180 
250 
300 
380 
510 
580 
610 
760 

– 
0,64 

– 
0,71 

– 
0,79 
0,87 
0,88 
0,92 
0,93 
0,97 

1,04 
1,00 

– 
0,88 

– 
0,97 

– 
1,02 
1,09 
1,08 
1,10 
1,13 
1,17 

1,26 
1,25 

– 
– 
– 
– 
– 
– 

0,85 
0,85 
0,85 
0,85 

– 
– 
– 
– 

– 
– 
– 
– 
– 
– 

1,07 
1,09 
1,09 
1,09 

– 
– 
– 
– 

– 
– 
– 
– 
– 

0,28 
0,28 
0,28 

– 
0,28 

– 
0,28 

– 
– 

– 
– 
– 
– 
– 

0,38 
0,38 
0,38 

– 
0,38 

– 
0,38 

– 
– 

0,50 
0,55 
0,56 
0,66 
0,66 
0,74 

– 
– 
– 
– 
– 
– 
– 
– 

0,80 
0,85 
0,87 
0,96 
0,96 
0,99 

– 
– 
– 
– 
– 
– 
– 
– 

Minimum 
tensile 
strength 

7  
Width 
N/mm 

Nominal 
thickness 

µm 

Type 1 Type 2 Type 3 Type 4 

MD CD MD CD MD CD MD CD 

38 
50 
65 
80 

100 
130 
180 
250 
300 
380 
510 
580 
610 
760 

– 
2,8 
– 

4,7 
– 

9,5 
16,0 
22,0 
30,0 
36,0 
52,0 

– 
63,0 
79,0 

– 
1,4 

– 
2,2 
– 

5,2 
8,5 

12,0 
17,0 
22,0 
30,0 

– 
36,0 
47,0 

– 
– 
– 
– 
– 
– 

11,0 
19,0 
24,0 
27,0 

– 
– 
– 
– 

– 
– 
– 
– 
– 
– 

5,5 
8,5 

11,0 
14,0 

– 
– 
– 
– 

– 
– 
– 
– 
– 

1,2 
1,8 
2,0 
– 

3,5 
– 

5,3 
– 
– 

– 
– 
– 
– 
– 

0,5 
0,9 
1,0 
– 

1,8 
– 

3,0 
– 
– 

2,0 
2,4 
3,0 
4,6 
6,0 
9,0 
– 
– 
– 
– 
– 
– 
– 
– 

1,0 
1,2 
1,5 
2,2 
3,2 
4,6 
– 
– 
– 
– 
– 
– 
– 
– 
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Table 1 (continued) 

Properties Units Requirements 

Minimum 
elongation 
at break 

7 % Nominal 
thickness 

µm 

Type 1 Type 2 Type 3 Type 4 

MD CD MD CD MD CD MD CD 

38 
50 
65 
80 

100 
130 
180 
250 
300 
380 
510 
580 
610 
760 

– 
6 
– 
7 
– 

11 
13 
13 
13 
13 
13 
– 

13 
13 

– 
5 
– 
6 
– 
9 

11 
11 
12 
12 
12 
– 

12 
10 

– 
– 
– 
– 
– 
– 
7 

11 
11 
11 
– 
– 
– 
– 

– 
– 
– 
– 
– 
– 
7 

11 
11 
11 
– 
– 
– 
– 

– 
– 
– 
– 
– 

2,5  
2,5  
2,5 
– 

2,5  
– 

2,5  
– 
– 

– 
– 
– 
– 
– 

2,5  
2,5  
2,5 
– 

2,5  
– 

2,5  
– 
– 

5 
5 
5 
6 
7 

10 
– 
– 
– 
– 
– 
– 
– 
– 

3 
3 
3 
4 
4 
6 
– 
– 
– 
– 
– 
– 
– 
– 

Minimum 
edge 
tearing 
resistance 

8 a N Nominal 
thickness 

µm 

Type 1 Type 2 Type 3 Type 4 

MD CD MD CD MD CD MD CD 

38 
50 
65 
80 

100 
130 
180 
250 
300 
380 
510 
580 
610 
760 

– 
48 
– 

100 
– 

200 
300 
400 
460 
480 
520 

– 
520 
640 

– 
24 
– 

44 
– 

80 
130 
160 
180 
180 
200 

– 
240 
240 

– 
– 
– 
– 
– 
– 

320 
520 
600 
800 

– 
– 
– 
– 

– 
– 
– 
– 
– 
– 

160 
280 
300 
440 

– 
– 
– 
– 

– 
– 
– 
– 
– 

20 
36 
50 
– 

90 
– 

150 
– 
– 

– 
– 
– 
– 
– 

11 
20 
27 
– 

50 
– 

90 
– 
– 

21 
34 
37 
70 

120 
180 

– 
– 
– 
– 
– 
– 
– 
– 

8 
14 
14 
30 
40 
50 
– 
– 
– 
– 
– 
– 
– 
– 

Minimum 
electric 
strength 

10 kV/mm Nominal 
thickness 

µm 
Type 1 Type 2 Type 3 Type 4 

38 
50 
65 
80 

100 
130 
180 
250 
300 
380 
510 
580 
610 
760 

– 
15 
– 

18 
– 

21 
27 
27 
27 
25 
25 
– 

23 
21 

– 
– 
– 
– 
– 
– 

25 
25 
25 
23 
– 
– 
– 
– 

– 
– 
– 
– 
– 
9 
9 
9 
– 
9 
– 
9 
– 
– 

10 
10 
12 
15 
15 
17 
– 
– 
– 
– 
– 
– 
– 
– 
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Table 1 (continued) 

Properties 

Method 
(see IEC 
60819-2 
clause/ 

subclause) 

Units Requirements 

Maximum 
shrinkage 
on heating 

9 b % Nominal 
thickness 

µm 

Type 1 Type 2 Type 3 Type 4 

MD CD MD CD  MD CD 

38 
50 
65 
80 

100 
130 
180 
250 
300 
380 
510 
580 
610 
760 

– 
4,0 
– 

3,0 
– 

3,0 
2,0 
2,0 
2,0 
2,0 
1,5 
– 

1,5 
1,5 

– 
2,0 

– 
2,0 
– 

2,0 
2,0 
2,0 
2,0 
2,0 
1,5 
– 

1,5 
1,5 

– 
– 
– 
– 
– 
– 

3,0 
3,0 
3,0 
3,0 
– 
– 
– 
– 

– 
– 
– 
– 
– 
– 

3,0 
3,0 
3,0 
3,0 
– 
– 
– 
– 

No 
requirement 

4,0 
4,0 
4,0 
3,0 
3,0 
2,0 
– 
– 
– 
– 
– 
– 
– 
– 

2,0 
2,0 
2,0 
2,0 
2,0 
2,0 
– 
– 
– 
– 
– 
– 
– 
– 

MD = Machine direction 

CD = Cross machine direction 

a The thickness of the plate,  rate of loading, and the width and thickness of the test piece shall be 
reported. 

b Three test pieces 250 mm × 250 mm to be heated in an oven at 300 °C ± 5 K  for 40 min to 45 min. 
Pieces to be suspended vertically, with damps or light weights on bottom edge to prevent curling during 
heating. Condition in accordance with Clause 3 of IEC 60819-2, before and after heating, and make 
measurements on conditioned pieces. Calculate the percentage shrinkage in each direction and report 
the central values. 

___________ 

BS EN 60819-3-3:2011

http://dx.doi.org/10.3403/02477392U
http://dx.doi.org/10.3403/02477392U
http://dx.doi.org/10.3403/02477392U


This page deliberately left blank



BSI is the national body responsible for preparing British Standards and other 
standards-related publications, information and services.

BSI is incorporated by Royal Charter. British Standards and other standardization 
products are published by BSI Standards Limited.

British Standards Institution (BSI)

BSI Group Headquarters

389 Chiswick High Road London W4 4AL UK

About us
We bring together business, industry, government, consumers, innovators 
and others to shape their combined experience and expertise into standards 
-based solutions.

The knowledge embodied in our standards has been carefully assembled in 
a dependable format and refined through our open consultation process. 
Organizations of all sizes and across all sectors choose standards to help 
them achieve their goals.

Information on standards
We can provide you with the knowledge that your organization needs 
to succeed. Find out more about British Standards by visiting our website at 
bsigroup.com/standards or contacting our Customer Services team or 
Knowledge Centre.

Buying standards
You can buy and download PDF versions of BSI publications, including British 
and adopted European and international standards, through our website at 
bsigroup.com/shop, where hard copies can also be purchased. 

If you need international and foreign standards from other Standards Development 
Organizations, hard copies can be ordered from our Customer Services team.

Subscriptions
Our range of subscription services are designed to make using standards 
easier for you. For further information on our subscription products go to 
bsigroup.com/subscriptions.

With British Standards Online (BSOL) you’ll have instant access to over 55,000 
British and adopted European and international standards from your desktop. 
It’s available 24/7 and is refreshed daily so you’ll always be up to date. 

You can keep in touch with standards developments and receive substantial 
discounts on the purchase price of standards, both in single copy and subscription 
format, by becoming a BSI Subscribing Member. 

PLUS is an updating service exclusive to BSI Subscribing Members. You will 
automatically receive the latest hard copy of your standards when they’re 
revised or replaced. 

To find out more about becoming a BSI Subscribing Member and the benefits 
of membership, please visit bsigroup.com/shop.

With a Multi-User Network Licence (MUNL) you are able to host standards 
publications on your intranet. Licences can cover as few or as many users as you 
wish. With updates supplied as soon as they’re available, you can be sure your 
documentation is current. For further information, email bsmusales@bsigroup.com.

Revisions
Our British Standards and other publications are updated by amendment or revision. 

We continually improve the quality of our products and services to benefit your 
business. If you find an inaccuracy or ambiguity within a British Standard or other 
BSI publication please inform the Knowledge Centre.

Copyright
All the data, software and documentation set out in all British Standards and 
other BSI publications are the property of and copyrighted by BSI, or some person 
or entity that owns copyright in the information used (such as the international 
standardization bodies) and has formally licensed such information to BSI for 
commercial publication and use. Except as permitted under the Copyright, Designs 
and Patents Act 1988 no extract may be reproduced, stored in a retrieval system 
or transmitted in any form or by any means – electronic, photocopying, recording 
or otherwise – without prior written permission from BSI. Details and advice can 
be obtained from the Copyright & Licensing Department.

Useful Contacts:
Customer Services
Tel: +44 845 086 9001
Email (orders): orders@bsigroup.com
Email (enquiries): cservices@bsigroup.com

Subscriptions
Tel: +44 845 086 9001
Email: subscriptions@bsigroup.com

Knowledge Centre
Tel: +44 20 8996 7004
Email: knowledgecentre@bsigroup.com

Copyright & Licensing
Tel: +44 20 8996 7070
Email: copyright@bsigroup.com

NO COPYING WITHOUT BSI PERMISSION EXCEPT AS PERMITTED BY COPYRIGHT LAW

www.bsigroup.com/standards
www.bsigroup.com/shop
www.bsigroup.com/shop
www.bsigroup.com/subscriptions

	iec60819-3-3{ed3.0}b.pdf
	English
	FOREWORD
	INTRODUCTION
	1 Scope
	2 Normative references
	3 Requirements
	Table 1 – Requirements

	Français
	AVANT-PROPOS
	INTRODUCTION
	1 Domaine d'application
	2 Références normatives
	3 Exigences
	Tableau 1 – Exigences



