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The Principles of
Standardization

In May 1995 the IPC’s Technical Activities Executive Committee adopted Principles of
Standardization as a guiding principle of IPC’s standardization efforts.

Standards Should:
• Show relationship to Design for Manufacturability

(DFM) and Design for Engineering (DFE)
• Minimize time to market
• Contain simple (simplified) language
• Just include spec information
• Focus on end product performance
• Include a feedback system on use and

problems for future improvement

Standards Should Not:
• Inhibit innovation
• Increase time-to-market
• Keep people out
• Increase cycle time
• Tell you how to make something
• Contain anything that cannot

be defended with data

Notice IPC Standards and Publications are designed to serve the public interest through eliminating
misunderstandings between manufacturers and purchasers, facilitating interchangeability and
improvement of products, and assisting the purchaser in selecting and obtaining with minimum
delay the proper product for his particular need. Existence of such Standards and Publications
shall not in any respect preclude any member or nonmember of IPC from manufacturing or sell-
ing products not conforming to such Standards and Publication, nor shall the existence of such
Standards and Publications preclude their voluntary use by those other than IPC members,
whether the standard is to be used either domestically or internationally.

Recommended Standards and Publications are adopted by IPC without regard to whether their
adoption may involve patents on articles, materials, or processes. By such action, IPC does
not assume any liability to any patent owner, nor do they assume any obligation whatever to
parties adopting the Recommended Standard or Publication. Users are also wholly responsible
for protecting themselves against all claims of liabilities for patent infringement.

IPC Position
Statement on
Specification
Revision Change

It is the position of IPC’s Technical Activities Executive Committee (TAEC) that the use and
implementation of IPC publications is voluntary and is part of a relationship entered into by
customer and supplier. When an IPC standard/guideline is updated and a new revision is pub-
lished, it is the opinion of the TAEC that the use of the new revision as part of an existing
relationship is not automatic unless required by the contract. The TAEC recommends the use
of the lastest revision. Adopted October 6. 1998

Why is there
a charge for
this standard?

Your purchase of this document contributes to the ongoing development of new and updated
industry standards. Standards allow manufacturers, customers, and suppliers to understand one
another better. Standards allow manufacturers greater efficiencies when they can set up their
processes to meet industry standards, allowing them to offer their customers lower costs.

IPC spends hundreds of thousands of dollars annually to support IPC’s volunteers in the
standards development process. There are many rounds of drafts sent out for review and
the committees spend hundreds of hours in review and development. IPC’s staff attends and
participates in committee activities, typesets and circulates document drafts, and follows all
necessary procedures to qualify for ANSI approval.

IPC’s membership dues have been kept low in order to allow as many companies as possible
to participate. Therefore, the standards revenue is necessary to complement dues revenue. The
price schedule offers a 50% discount to IPC members. If your company buys IPC standards,
why not take advantage of this and the many other benefits of IPC membership as well? For
more information on membership in IPC, please visit www.ipc.org or call 847/790-5372.

Thank you for your continued support.

©Copyright 1998. IPC, Northbrook, Illinois. All rights reserved under both international and Pan-American copyright conventions. Any
copying, scanning or other reproduction of these materials without the prior written consent of the copyright holder is strictly prohibited and
constitutes infringement under the Copyright Law of the United States.
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Specification and Characterization Methods
for Nonwoven ‘‘E’’ Glass Mat

1 METHODOLOGY

1.1 Scope This specification covers mat made from non-
woven ‘‘E’’ glass fibers intended as a reinforcing material
in laminated plastics for electrical and electronic use.

1.2 Purpose This specification determines the nomencla-
ture, definitions, general comments, and physical require-
ments for mat made from nonwoven ‘‘E’’ glass.

1.3 Classification This specification provides physical
characteristics of the mat required to meet the design and
performance requirements of the PWBs.

2 APPLICABLE DOCUMENTS

2.1 IPC1

IPC-T-50 Terms and Definitions for Interconnecting and
Packaging Electronic Circuits

IPC-PC-90 General Requirements for Implementation of
Statistical Process Control

2.2 TAPPI2

T 251 wd3-96 Air Permeability of Porous Papers, Fab-
rics, and Pulp

T 411 om-89 Thickness (Caliper) of Paper, Paper-
board, and Combined Board

T 456 om-87 Wet Tensile Breaking Strength of Paper
and Paperboard

T 1007 om-92 Sample Location

T 1008 om-92 Test Conditions for Fiberglass Mat Test
Methods

T 1009 om-92 Tensile Strength and Elongation at
Break

T 1011 om-92 Basis Weight of Fiberglass Mats

T 1013 om-92 Loss of Ignition of Fiberglass Mats

3 REQUIREMENTS

3.1 Terms and Definitions The definitions and terms
shall be in accordance with IPC-T-50, TAPPI documents,
and those stated in 3.1.1 through 3.1.13.

3.1.1 Bagginess Material that is distorted, stretched, or
deformed in the middle or along the edges.

3.1.2 Binder A thermoset or thermoplastic resin used to
hold the glass fibers together and provide mechanical
strength to the nonwoven mat.

3.1.3 Bundles Undispersed fiber bundles.

3.1.4 Caliper Variation Sheet is of uneven thickness in
the width and length, exceeding the product’s specification.

3.1.5 Conducting Particles Small foreign particles
capable of conducting current.

3.1.6 Dents Indentations in the surface of the mat or in
the edge of the roll.

3.1.7 Dirt Small dark particles of foreign origin (i.e.,
floor dirt or other visible contaminates).

3.1.8 Edge Tear/Damaged Roll Edge Tears and/or dam-
age to the edge of the mat.

3.1.9 Holes/Thin Spots An area in the mat where few or
no fibers are present.

3.1.10 Poor Formation Very uneven distribution of
fibers in the mat resulting in a rough surface or appearance.

3.1.11 Soft Roll/Telescoping Roll that has been loosely
wound, resulting in an uneven side-to-side hardness and/or
evenness.

3.1.12 Weight Variation Basis weight variation in the
width and length exceeding the product’s specification.

3.1.13 Wrinkles/Folds A permanent fold, crease, or
ridge in the mat, generally in the machine direction, occur-
ring during processing or rewinding.

3.2 Physical Requirements

3.2.1 Product Typical physical requirements of non-
woven ‘‘E’’ glass mats are provided at the end of this speci-
fication in the form of specification sheets. The specifica-
tion sheets may not cover all of the commercially available

1. IPC, 2215 Sanders Road, Northbrook, IL 60062, 847-509-9700, http://www.ipc.org
2. TAPPI, 1-800-322-8686 (U.S.), 1-800-446-9431 (Canada), +1-770-209-7303 (International), or visit http://www.tappi.org for a list of local TAPPI divisions.
3. Withdrawn Method – Available upon request from TAPPI.
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