
IES LM-49-12

Approved Method:	�Life Testing of
	 Incandescent  
	 Filament Lamps



IES LM-49-12

IES Approved Method
For Life Testing of

Incandescent Filament Lamps

Publication of this Committee 
report has been approved by IES.
Suggestions for revision should 
be directed to IES.

Prepared by:
The Subcommittee on Photometry of Light
Sources of the IES Testing Procedures Committee



IES LM-49-12

Copyright 2012  by the Illuminating Engineering Society of North America.

Approved by the IES Board of Directors, June 18 , 2012, as a Transaction of the Illuminating Engineering 
Society of North America.

All rights reserved. No part of this publication may be reproduced in any form, in any electronic retrieval system 
or otherwise, without prior written permission of the IES.

Published by the Illuminating Engineering Society of North America, 120 Wall Street, New York, New York 
10005.

IES Standards and Guides are developed through committee consensus and produced by the IES Office in 
New York.  Careful attention is given to style and accuracy.  If any errors are noted in this document, please 
forward them to Rita Harrold, Director of Technology, at the above address for verification and correction.  The 
IES welcomes and urges feedback and comments. 

ISBN # 978-0-87995-270-9
 
Printed in the United States of America.

DISCLAIMER

IES publications are developed through the consensus standards development process approved 
by the American National Standards Institute.  This process brings together volunteers representing 
varied viewpoints and interests to achieve consensus on lighting recommendations.  While the 
IES administers the process and establishes policies and procedures to promote fairness in the 
development of consensus, it makes no guaranty or warranty as to the accuracy or completeness 
of any information published herein.  

The IES disclaims liability for any injury to persons or property or other damages of any nature 
whatsoever, whether special, indirect, consequential or compensatory, directly or indirectly 
resulting from the publication, use of, or reliance on this document

In issuing and making this document available, the IES is not undertaking to render professional or 
other services for or on behalf of any person or entity.  Nor is the IES undertaking to perform any 
duty owed by any person or entity to someone else.  Anyone using this document should rely on his 
or her own independent judgment or, as appropriate, seek the advice of a competent professional 
in determining the exercise of reasonable care in any given circumstances.

The IES has no power, nor does it undertake, to police or enforce compliance with the contents of 
this document.  Nor does the IES list, certify, test or inspect products, designs, or installations for 
compliance with this document.  Any certification or statement of compliance with the requirements 
of this document shall not be attributable to the IES and is solely the responsibility of the certifier 
or maker of the statement.



IES LM-49-12

Prepared by the Subcommittee on Photometry of Light Sources of the 
IES Testing Procedures Committee

Subcommittee on Photometry of Light Sources

Greg  McKee, Chair

C. Andersen
L. Ayers*
A. Baker*
R. Berger
R. Bergin*
R. Bergman
E. Bretschneider
D. Brooks*
K. Broughton*
D. Chan*
P-T Chou*
R. Collins*
K. Curry*
R. Dahl*
R. Daubach*
D. Ellis
A. Foy*
P.  Franck*
R. Heinisch*
K. Hemmi*
T. Hernandez*
R. Horan
J. Hospodarsky
S. Hua*
P-C.  Hung*
D. Husby**

S. Hutton*
A. Jackson
D. Jenkins*
J. Jiao*
HS. Jung
M. Kalkas
D. Karambelas
H. Kashani*
R. Kelley*
M. Kotrebai
K. Krueger
B. Kuebler*
J. Lawton*
L. Leetzow*
K. Lerbs*
R. Levin*
I. Lewin
R. Li*
R. Low*
J. Marella
P. McCarthy*
G. McKee
C. Miller
B. Mosher
W. Newland
Y. Ohno*

G. Plank*
E. Radkov
D. Randolph
E. Richman*
M. Riebling*
M. Sapcoe
J. Schutz*
A. Smith*
D. Smith*
J K. Son*
R. Speck**
L. Stafford*
G. Steinberg
R. Tuttle
K. Wagner*
J. Walker*
H. Waugh*
J. Welch*
K. Wilcox*
J. Yon*
J. Zhang

*Advisory 
**Honorary

L. Ayers*
R. Bergman
E. Bretschneider*
D. Chan*
R. Daubach*
J. Demirjian*
S. Ellersick*
D. Ellis

A. Gelder
P-C. Hung*
A. Jackson
D. Karambelas
T. Kawabata*
M. Kotrebai
J. Leland*
J. Linquata*

R. Low*
J. Marella
C. Miller
F-X. Morin*
Y. Ohno
M. Piscitelli
B. Rao
M. Sapcoe

Testing Procedures Committee
Michael Grather, Chair



IES LM-49-12



IES LM-49-12

Contents

Foreward  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  1

Introduction .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  1

1.0	 Scope  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  1

2.0	 Normative References  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  1

3.0	 Nomenclature and Definitions .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  1

4.0	 Ambient and Physical Conditions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2

	 4.1.	 General  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  2

	 4.2.	 Vibration  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  2

	 4.3.	 Temperature .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  2

	 4.4.	 Air Movement .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  2

	 4.5.	 Operating Orientation and Lamp Spacing .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  2

5.0	 Electrical Conditions . .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  2

	 5.1.	 Input Voltage .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  2

	 5.2.	 Line Voltage Waveshape .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  2

	 5.3.	 Voltage Regulation . .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  2

	 5.4.	 Instrumentation  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  2

	 5.5.	 Wiring  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  3

	 5.6.	 Lamp Connections  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  3

6.0	 Lamp Test Procedures  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  3

	 6.1.	 Lamp Selection  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  3

	 6.2.	 Lamp Handling .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  3

	 6.3.	 Lamp Marking . .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  3

	 6.4.	 Operating Cycle .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  3

	 6.5.	 Recording Failures . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3

7.0	 Test Report .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  4

Informative References .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  4

Annex A .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  5

Annex B .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  5



IES LM-49-12



1

IES LM-49-12

FOREWORD

This approved method is one of a continuing series 
of IES Approved Methods, which are written to 
further greater uniformity in testing among various 
laboratories. It addresses life testing of incandes-
cent lamps. This document is an update to IESNA 
LM-49-01.

INTRODUCTION

This guide describes the procedures by which incan-
descent lamps can be operated under controlled 
conditions to obtain optimally comparable data on 
individual lamp life, changes in light output, and 
other parameters that vary during the life of the lamp.

This document covers general service incandescent 
lamps, tungsten halogen and series airport markers 
and street lighting lamps. Not included are automo-
tive, miniature and sub-miniature, photo-optic lamps, 
and other special types. This approved method cov-
ers life testing of incandescent lamps at rated volt-
age or rated current.

Incandescent lamps produce radiant power as a 
result of electric current passing through a tungsten 
filament, which is surrounded by an inert atmo-
sphere or vacuum within a glass envelope. Some 
lamps contain halogens that are employed to main-
tain a clean bulb wall. They may also employ bulb 
coatings that redirect infrared radiation back to the 
filament to improve efficacy or that filter visible radia-
tion for color control. 

As long as the filament remains intact, current will 
flow, heating the filament to incandescence. Since 
the desired incandescence occurs at high filament 
temperatures, the surface of the tungsten filament 
is continually vaporized during lamp operation. As 
a result the filament wire diameter is non-uniformly 
decreased along its length until, at some point, the 
high current density causes excessive local heating 
and vaporization, which causes the filament to fail. 
The rate of evaporation is dependent on the local 
filament temperature, plus gas density and pressure.

It is often important to know the light output, efficacy, 
and lamp lumen maintenance along with the life of 
these lamps. Annex A to this document discusses 
this issue. For information on the photometry of 
incandescent lamps, see reference 1.

1.0  SCOPE

This approved method describes the procedures to 
be followed and the precautions to be observed in 
obtaining uniform and reproducible measurements 
during life testing of incandescent filament lamps 
under standard conditions. 

2.0  NORMATIVE REFERENCES

No Normative References

3.0  NOMENCLATURE AND DEFINITIONS

Refer to ANSI/IES RP 16-10, Nomenclature and 
Definitions for Illuminating Engineering

a) �The units of electrical measurement used 
in this approved method are the volt, the 
ampere, and the watt. 

b) �Life of a test lamp refers to the actual operat-
ing time of the lamp until failure, expressed in 
hours, and shall not include any off time.

c) �Lamp failure refers to the point where a lamp 
stops operating. Other lamp failures, such as 
manufacturing defects are reported but not 
included in the calculation of lamp life.

d) �Regulation refers to the constancy of the volt-
age or current applied to the lamp under test.

e) �Seasoning refers to initial operation of the test 
lamp. Photometric data obtained immediately 
after seasoning are referred to as initial or 
rated data. 

f) �Life test rack refers to a suitable framework 
or supporting mediums where a multitude of 
lamp testing positions or lamp holders are 
located.

g) �Rated lamp life is the life value assigned to 
a particular type lamp. This is commonly 
a statistically determined estimate of the 
median life. For life rating, the applicable 
definition of median is the total operating 
time at which under normal operating 
conditions, 50 percent of any large group of 
initially installed lamps is expected to be still 
operating. See reference 2.


