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NATIONAL BUREAU OF STANDARDS

The National Bureau of Standards ' was established by an act of Congress March 3, 1901. Today,

in addition to serving as the Nation’s central measurement laboratory, the Bureau is a principal

focal point in the Federal Government for assuring maximum application of the physical and

engineering sciences to the advancement of technology in industry and commerce. To this end

the Bureau conducts research and provides central national services in four broad program

areas. These are: (1) basic measurements and standards, (2) materials measurements and

standards, (3) technological measurements and standards, and (4) transfer of technology.

The Bureau comprises the Institute for Basic Standards, the Institute for Materials Research, the

Institute for Applied Technology, the Center for Radiation Research, the Center for Computer

Sciences and Technology, and the Office for Information Programs.

THE INSTITUTE FOR BASIC STANDARDS provides the central basis within the United

States of a complete and consistent system of physical measurement; coordinates that system with

measurement systems of other nations; and furnishes essential services leading to accurate and

uniform physical measurements throughout the Nation’s scientific community, industry, and com-

merce. The Institute consists of an Office of Measurement Services and the following technical

divisions:

Applied Mathematics—Electricity—Metrology—Mechanics—Heat—Atomic and Molec-

ular Physics—Radio Physics -—^Radio Engineering -—Time and Frequency -—Astro-

physics -—Cryogenics.-

THE INSTITUTE FOR MATERIALS RESEARCH conducts materials research leading to im-

proved methods of measurement standards, and data on the properties of well-characterized

materials needed by industry, commerce, educational institutions, and Government; develops,

produces, and distributes standard reference materials; relates the physical and chemical prop-

erties of materials to their behavior and their interaction with their environments; and provides

advisory and research services to other Government agencies. The Institute consists of an Office

of Standard Reference Materials and the following divisions:

Analytical Chemistry—Polymers—Metallurgy—Inorganic Materials—Physical Chemistry.

THE INSTITUTE FOR APPLIED TECHNOLOGY provides technical services to promote

the use of available technology and to facilitate technological innovation in industry and Gov-

ernment; cooperates with public and private organizations in the development of technological

standards, and test methodologies; and provides advisory and research services for Federal, state,

and local government agencies. The Institute consists of the following technical divisions and

offices:

Engineering Standards—Weights and Measures— Invention and Innovation— Vehicle

Systems Research—Product Evaluation—Building Research—Instrument Shops—Meas-

urement Engineering—Electronic Technology—Technical Analysis.

THE CENTER FOR RADIATION RESEARCH engages in research, measurement, and ap-

plication of radiation to the solution of Bureau mission problems and the problems of other agen-

cies and institutions. The Center consists of the following divisions:

Reactor Radiation—Linac Radiation—Nuclear Radiation—Applied Radiation.

THE CENTER FOR COMPUTER SCIENCES AND TECHNOLOGY conducts research and

provides technical services designed to aid Government agencies in the selection, acquisition,

and effective use of automatic data processing equipment; and serves as the principal focus

for the development of Federal standards for automatic data processing equipment, techniques,

and computer languages. The Center consists of the following offices and divisions:

Information Processing Standards—Computer Information— Computer Services— Sys-

tems Development—Information Processing Technology.

THE OFFICE FOR INFORMATION PROGRAMS promotes optimum dissemination and

accessibility of scientific information generated within NBS and other agencies of the Federal

government; promotes the development of the National Standard Reference Data System and a

system of information analysis centers dealing with the broader aspects of the National Measure-

ment System, and provides appropriate services to ensure that the NBS staff has optimum ac-

cessibility to the scientific information of the world. The Office consists of the following

organizational units:

Office of Standard Reference Data—Clearinghouse for Federal Scientific and Technical

Information '—Office of Technical Information and Publications—Library—Office of

Public Information—Office of International Relations.

’ Headquarters and Laboratories at Gaithersburg, Maryland, unless otherwise noted; mailing address Washington, D.C. 20234.

- Located at Boulder, Colorado 80302.

“ Located at 5285 Port Royal Road, Springfield, Virginia 22151.
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'OBM NBS-259
(3-68)

U.S. Department of Commerce
NATIONAL BUREAU OF STANDARDS

WASHINGTON. D.C. 20234

PRELIMINARY

REPORT OF TEST

on

ISO Noncotnbus tibility Furnace

for

United States Coast Guard

Report No. TG10210-2195;FR3732

1^0 INTRODUCTION

At the request of the United States Coast Guard, MIPR-Z-70099-0-04091

,

dated 9 June 1970 a study was initiated on the variables in the ISO test

method for non-combustibility - to improve the test procedures. This
program involved:

(a) Construction of complete new furnace and stand.

(b) Vertical and horizontal temperature traverses.

(c) Tests of three materials per each condition described in
Table II.

2.0 CONSTRUCTION

The stand, furnace and specimen insertion device were constructed as per
Figure 1. The following materials were used for fabrication of furnace:

Refractory Tube - Alumina AN-192
I.D, - 3" Density 2.9g/cc
O.D. - 3 3/4"
Wall thickness 3/8"
Height 6"

Refractory Cement - Alundum - EA

Insulation - Cerafelt 6 PCF
Thickness 1"

162

Windings - Chromel - A - Ribbon
1/8" X .010"

Resistance per foot - .429 H

Furnace Shell - 14 gauge steel .0747

Liner - top & bottom Marinite 3/4"

1



2

Draught Shield - 20 gauge steel - ^1 mm
I.D. - 3"

Air Flow Stabilizer - 20 gauge steel - ^1 mm

Stand - 1/8 X 1" steel angle

Draught Shield (Stand) - 14 gauge steel

The refractory tube was first given a thin coat of grout with the Alundum
Cement to provide a smooth surface for better contact of the heater winding
The windings were wrapped as tightly as possible to Insure maximum contact

with the refractory tube and were oriented in this manner:

Width Length Turns Resistance/winding

Top Windings 2" 8^ 8 3.4

Center Windings 1" 4.65' 5 2.2 ^

Bottom Windings 2" 10' 10 4.4 Q

A 1/16" coat of Alundum Cement was put over the winding and the assembly
was placed in a muffle furnace to dry. Both coats of cement were dried
individually and kept below 100 °C for 2 hours. The temperature was then

allowed to increase at a rate of 600 °C per hour to 1000 °C for 1-1/2 hours
The total weight of tube, windings and cement was approximately 4 lbs.

(1.81 kg). The furnace construction was then completed and made ready for

testing.

3.0 TEST METHOD

The three furnace windings were connected to separate Variac voltage
controllers, which received power from a constant voltage source of 115 V.

A record of the different furnace conditions and the voltage required to

obtain the designated temperature within a 60 mm range are shown in Table I

Vertical and horizontal traverses are shown for the conditions in Figures
2 through 10

.

3.1 SPECIMEN HOLDER (CYLINDRICAL)

It was found to be quite inconvenient to insert specimen in the holder
suggested by Denmark, because it involved passing the specimen between the

four legs required to hold the perforated base plate and then assembling
the holder. Figure 11 suggests a three-legged holder with the base plate
mounted permanently. The specimen is inserted from the side and the center
thermocouple is returned to its predetermined position. This method was
found to work more satisfactorily.
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4.0 TEST MATERIALS

The materials used for the test samples were known to have a wide
combustibility range, with the fibrous glass material known to pass

and the mineral wool and asbestos plus 6% wood fiber to fail the

existing ISO criteria.

Code Material Thickness Density Ib/ft

(1) A Asbestos + 6% wood 1" 37

(2) W Mineral wool 2" 8

(3) G Glass fiber 2" 2.8

All materials were cut to size and conditioned in an oven at 60 °C ± 5 °C

for 24 hours and then cooled to ambient temperature in a desiccator prior
to the test. Results are shown on Table II.

5.0 OBSERVATIONS

This experiment was designed for statistical analysis of variance. The
analysis has not been completed and therefore the data is presented herein
for information only.

Neither the contents of this report nor the fact that the tests were made
at the National Bureau of Standards shall be used for advertising or
promotional purposes.

For the Director

by

IRWIN A. BENJAMINS
Chief, Fire Research Section
Building Research Division, lAT

August 28, 1970

USCOMM-NBS-DC
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TABLE I

ISO Non-combustibility Furnace

Condition
Avg Temp 0

KW
Windings (Volts)

60 mm Range
Top Center Bottom

1.

*
Cone Insulation^gnly
Diffuser Screen
IMCO Holder (Square)

751 ± 6 .85 31.5 off 44

2. Cone Insulation
Diffuser Screen

Danish Holder (Cylindrical)
750 ± 5 .88 34 off 45

3. Cone Insulation
W/0 Diffuser Screen

IMCO Holder
747 ± 10 .98 36 4 47

4. W/0 Insulation
W/0 Diffuser Screen
IMCO Holder

751 ± 7 .89 32 off 46.5

5. Cone Insulation
W/0 Diffuser Screen

Danish Holder
750 ± 3 .91 37 5 44

6. w/0 Cone Insulation
w/0 Diffuser Screen

Danish Holder
748 ± 5 .89 32 off 47.5

7. w/0 Cone Insulation
w/0 Diffuser Screen

IMCO Holder
750 ± 7 1.02 37 6 45

8. W/0 Cone Insulation
w/0 Diffuser Screen
Danish Holder

750 ± 7 .99 38.5 6.5 45

* Cone Insulation - Cerafelt, 6 pcf, 1" x 7"

** Diffuser Screen - 16 mesh heat resisting steel, 4" x 4"
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