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HISTORICAL NOTE

Doors for protection of openings in walls and partitions have been subjected to fire-exposure tests by
Underwriters Laboratories Inc. for a period of more than 100 years. Standard construction of wood-
core, tin-clad fire doors was first formally recognized by the National Fire Protection Association in
1899. Hollow-metal doors were first submitted to Underwriters Laboratories for investigation and fire-
exposure test in 1904. Fire-testing of other types of doors and shutters by UL has been conducted over
a gorrespondingly long period. Study by a long-continued NFPA committee, of results of numerous fjre
tests of doors conducted under the auspices of this committee at Underwriters Laboratories in-190Q —
1901, formed the basis for many details of construction covered by Standards for protection |of
ofenings adopted by the National Fire Protection Association and by the National Beard-of Fjre
Underwriters in 1915, and published by both.

UL 10B

Standard for Fire Tests of Door Assemblies

Eighth Edition — July;.4#993
Ninth Edition — April, 1997

Tenth’Edition

February 7, 2008

This ANSI/UL Standard fof Safety consists of the Tenth Edition including revisiofns
through May 4, 2020.-The most recent designation of ANSI/UL 10B as|a
Reaffirmed American-National Standard (ANS) occurred on May 4, 2020. ANBI
approval for a standard does not include the Cover Page, Transmittal Pages, and
Title Page.

THe Departmént-of Defense (DoD) has adopted UL 10B on September 6, 1989. The publication|of
reyised pages or a new edition of this Standard will not invalidate the DoD adoption.

Cpmments or proposals for revisions on any part of the Standard may be
sumrnﬁed—m—thfanrw%musah—shmﬁ—be—mnmdm—%mj' i i ' al

Request in UL's On-Line Colléborative Standards Development System (CSDS)
at https://csds.ul.com.

UL's Standards for Safety are copyrighted by UL. Neither a printed nor electronic
copy of a Standard should be altered in any way. All of UL's Standards and all
copyrights, ownerships, and rights regarding those Standards shall remain the
sole and exclusive property of UL.

COPYRIGHT © 2020 UNDERWRITERS LABORATORIES INC.
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INTRODUCTION

1 Scope

1.1 These methods of fire tests are applicable to door assemblies of various materials and types of

construction for use in wall openings to retard the passage of fire.

1.2 Tests made in conformity with these test methods register performance during the test exposure; and
such tests shall not be construed as determining compliance for use after exposure to fire.

1.3
regulatory bq

dies to determine the nnmplianr‘n of door _assemblies for use in locatio

It is the intent that tests made in conformity with these test methods develop data to enable

s where fire

resistance of

1.4 These methods are intended to evaluate the ability of a door assembly to remain

during a pred

1.5 The te
temperatures
hose stream.
in the amoun
heat sink ch
performance

1.6 Any var
the performar

1.7 The met

a) Ful

than those tested.

b) Evs
of smq

Cc)Atg

B specified duration is required.

btermined test exposure.

sts expose a specimen to a standard fire exposure controlled to ach
throughout a specified time period, followed by the application of a specifieq
The exposure, however, is not representative of all fire conditions, which vary
, hature, and distribution of fire loading, ventilation, eompartment size and con
aracteristics of the compartment. It does, howéyer, provide a relative m
bf door assemblies under these specified fire expasure conditions.

ation from the construction or conditions,that are tested is capable of substan
ce characteristics of the assembly.

hods do not provide the following:

information as to performance-of all door assemblies in walls constructed of 1

luation of the degree by which the door assembly contributes to the risk of fire
ke, toxic gases, or other products of combustion.

mperature limit-on the unexposed side of the door assembly.

mit on . the)number of openings intended in glazed areas or of the number and
gs bétween the door and frame.

n an opening

eve specified
| standard fire
with changes
figuration, and
pasure of fire

ially changing

haterials other

by generation

size of lateral

hotiramant of tha doarcae of controlor limitation of the nascaae of emoke
SoremeRt—o—He—Gegree—o—66oRtror—or—HatHoR—o+—he—pa t

or products of

TOTT OO O TOKE

combustion through the door assembly.

d)Ali

openir

e) Me
2 General
2.1

211

Units of measurement

value is the requirement.

2.2 Undated references

2.21

be interpreted as referring to the latest edition of that code or standard.

When a value for measurement is followed by a value in other units in parentheses, the first stated

Any undated reference to a code or standard appearing in the requirements of this standard shall
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CONTROL OF FIRE TESTS

3 Time-Tem

perature Curve

3.1 The fire exposure of door assemblies shall be controlled to conform to the applicable portion of the
standard time-temperature curve shown in Figure 3.1. The points on the curve that determine its character

are:

a) 1000°F (538°C) at 5 minutes,

b) 1300°F (704°C) at 10 minutes,

c) 146

d) 155

O (7QE°CN ot DN it o
[T (o O atzouTrirotc Sy

°F (843°C) at 30 minutes,

e) 1638°F (892°C) at 45 minutes,

f) 1700
g) 179]
h) 185
i) 1925
j) 2000

3.2 Foramg

°F (927°C) at 1 houir,

P°F (978°C) at 1-1/2 hours,
D°F (1010°C) at 2 hours,

"F (1052°C) at 3 hours, and

’F (1093°C) at 4 hours.

re detailed definition of the time-temperature curve

, see Appendix A.



https://ulnorm.com/api/?name=UL 10B 2020.pdf

MAY 4, 2020

UL 10B

Figure 3.1

Time-temperature curve
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peratures of the test exposure shall be the average temperature obtained by
ouples and no fewer one-thermocouple per 15 square feet of test assembly gxposed to the

a minimum of

etrically disposed ‘and distributed to show the temperature near all parfs of the test
Figure 4.1. The thermocouple assembly is to consist of a thermocouple protected by a
sealed porcelain tube having a3/4 inch (19.1 mm) outside diameter and 1/8 inch (3.2 mm)|wall thickness
or, a base-mgtal thermocouple, protected by: (1) sealed 1/2-inch (12.7-mm) wrought-steel dr wrought-iron
pipe of standard weight.or(2) Inconel 600 series schedule 40 pipe (0.8 inch OD / 0.6 inch I, 20 mm OD /

he end\of the thermocouple assembly is to be initially located 6 inches (152

mm) from the

exposed face| of the.test assembly or from the construction in which the door assembly is ingtalled. During
the fire exposgure, if the movement of the test sample causes the sample's distance to the end of the

thermocouple assembly fo vary, the end of the thermocouple assembly is o be reset to 6 inches (152 mm)
at intervals not exceeding 10 minutes during the first 30 minutes of the test. Thereafter, the intervals are to
be increased to not more than 30 minutes.

4.2 The temperatures are to be recorded at intervals not exceeding 1 minute.

4.3 The accuracy of the furnace control is to be such that the area under the time-temperature curve,
obtained by averaging the results from the thermocouple readings, is within 10 percent of the
corresponding area under the standard time-temperature curve for fire tests of 1 hour or less duration or
during the first hour of multi-hour tests, 7.5 percent in the first 2 hours of multi-hour tests, and within 5
percent for tests exceeding 2 hours in duration.
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Figure 4.1

Test furnace

2—|-|-|—u
A Y
\4
/ 1. Restraining Frame
Sl 2. Area For Mounfing Test Specimen
— 3 3. Loading Jacks' (when required)
4. Furnace
5. Observation Ports
6. Gas Burners
7. Thermocouple Tubes
8. flue
$2320
4A Furnace|Pressure
4A.1 Furnack pressures are to be read.at-intervals not exceeding 1 minute.
4A.2 The ndutral plane within thé\test furnace shall be established prior to the initiation of the fire test.

Such pressur¢ shall remain constant or increase to maintain the neutral plane upon initiatjon of the fire
test. Control of the furnace pressure is to be established beginning no later than 5 minutes after the start of
the test and is|to be maintained throughout the remainder of the fire test.

4A.3 The vdrtical_pressure distribution within the furnace is to be measured by at least fwo pressure-
sensing probgs separated by a minimum vertical distance of 6 ft (1.8 m) inside the furnace for furnaces
with a minimym_vertical dimension of 10 ft (3.05 m). Minimum vertical separation betwgen pressure
probes is to be reduced proportionally for furnaces with an internal dimension less than 10 ft (3.05 m).

4A.4 The pressure-sensing probes are to be as shown in either Figure 4A.1 or Figure 4A.2. The probes
are to be located so that the center line of the sensing holes are positioned 6 +1 in (152 £2.5 mm) from the
surface of the exposed face of the test assembly and a minimum of 18 in (457 mm) from the edges of the
furnace. The probes are to be positioned horizontally in the furnace without a change in vertical elevation
of the probes or tubing within the furnace.
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Figure 4A.1

"T" shaped pressure-sensing probe

su1467

Key

1) Open to trans
2) Open
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Figure 4A.2

Tube shaped pressure-sensing probe

su1825

Key
1) Holes, 3.0 mm diameter

2) Holes, 3.0 mm diameter, spaced 40° apart around the pipe
3) Welded end
4) Tube shaped pfessure-sensing probe
Note: 1 inch =254 mm

4A.5 The pressure-sensing probes are to be lecated at a minimum of 18 inches from thel edges of the
furnace chamber.

4A.6 The pressure at each location is-to.be measured using a differential pressure instrumgnt capable of
reading in incfements no greater than-0.01 inch water gauge (2.5 Pa) with an accuracy df +0.005 inch
water gauge (1.2 Pa) or better. The differential pressure measurement instrument is to be [located so as
to minimize stack effects caused by vertical runs of pressure tubing between the pressure-seénsing probes
and the differgntial pressure measurement instrument locations.

4A.7 Based|on the~vértical separation and pressure differences between the two pregsure-sensing
probes, a calg¢ulationsof the zero pressure plane is to be made. The furnace pressure is {o be positive
above the zer¢ pressure plane.

5 Unexposed Surface Temperatures

5.1 Unexposed surface temperatures are to be recorded, and are to be determined in the following
manner.

Exception: Single-layer metal doors are not required to comply with this section.

5.2 Unexposed surface temperatures are to be taken at not less than three points, with at least one
thermocouple in each 16-square foot (1.5-m?) area of the door. Thermocouples are not to be located over
reinforcements extending through the door, over glass panels, or nearer than 12 inches (305 mm) from the
edge of the door.

5.3 Unexposed surface temperatures are to be measured with thermocouples placed under flexible,
oven-dry, felted pads. The properties of these pads are to comply with the requirements specified in
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Appendix B. The thermocouple and felted pad are to be fixed to the surface of the test specimen by
mechanical fastening, tape or adhesive, based on the nature of the material forming the specimen. When
a mechanical fastening method is used to secure the thermocouple and felted pad, the testing laboratory
shall ensure the fastener is not greater than 3/8 inch in length. The pads shall be fixed so as to maintain
contact between the thermocouple and the surface of the test specimen.

5.4 Unexposed surface temperatures are to be recorded at intervals not exceeding 1 minute for the first
30 minutes of the test. After 30 minutes the thermocouples and the felted pads are to be removed unless

the sponsor requests additional surface temperatures be recorded.

TEST ASSEMBLIES

6 Construction and Size

6.1 The copstruction and size of the test door assembly, consisting of single doers, doors in pairs,
special-use doors (such as Dutch doors or double-egress doors), or multisection dqgors, shall be
representative of that for which classification or rating is specified.

6.2 A floor structure shall be provided as part of the opening to be protected, other than where such floor
interferes with the operation of the door. The floor segment shall be,of\noncombustible maferial and shall
project into the furnace for twice the thickness of the test door, the-anticipated deflection of {he bottom bar
of a rolling dopr, or to the limit of the frame, whichever is greater:

7 Mounting for Test Purposes
7.1 Swinging doors shall be mounted so as to open.into the furnace chamber.

7.2 Sliding pnd rolling doors, other than horizontal slide-type elevator doors, shall be mpunted on the
exposed side|of the opening in the wall closing-the furnace chamber.

7.3 Horizonjal slide-type elevator déors shall be mounted on the unexposed side of the ppening in the
wall closing the furnace chamber.

7.4 Access+type doors andchute-type doors and frame assemblies shall be mounted so 3s to have one
assembly opgn into the furhace chamber and another assembly open away from the furnace chamber.

7.5 Dumbwaiter and_service-counter doors and frame assemblies shall be mounted on thg exposed side
of the openingf in.the wall.

7.6 The mounting of all doors shall be such that they fit within the frame, against the wall surfaces, or in
guides, and such mounting shall not prevent free and easy operation of the test door.

7.7 Clearances for swinging doors shall be as follows: with a minus 1/16 inch (1.6 mm) tolerance — 1/8
inch (3.2 mm) along the top, 1/8 inch (3.2 mm) along the hinge and latch jambs, 1/8 inch (3.2 mm) along
the meeting edge of doors in pairs, and 3/8 inch (9.5 mm) at the bottom edge of a single swing door, and
1/4 inch (6.4 mm) at the bottom of a pair of doors.

7.8 Clearances for horizontal sliding doors not mounted within guides are to be as follows: with a minus
1/8 inch (3.2 mm) tolerance — 1/2 inch (12.7 mm) between door and wall surfaces, 3/8 inch (9.5 mm)
between door and floor structure, and 1/4 inch (6.4 mm) between the meeting edges of center-parting
doors.
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7.9 Clearances for vertical sliding doors moving within guides shall be as follows: with a minus 1/8 inch
(3.2 mm) tolerance — 1/2 inch (12.7 mm) between door and wall surfaces along top and/or bottom door
edges with guides mounted directly to the wall surface and 3/16 inch (4.8 mm) between meeting edges of
bi-parting doors or 3/16 inch (4.8 mm) between door and floor structure or sill.

7.10 Clearances for horizontal slide-type elevator doors shall be as follows: with a minus 1/8 inch (3.2
mm) tolerance — 3/8 inch (9.5 mm) between the door and wall surfaces, 3/8 inch (9.5 mm) between
multisection door panels, and 3/8 inch (9.5 mm) from the bottom of a panel to the sill. Multisection door
panels shall overlap 3/4 inch (19.1 mm). Door panels shall overlap the wall opening 3/4 inch (19.1 mm) at
sides and top.

7.11  Door frames shall be evaluated when mounted so as to have the doors open either away from or
into the furnage chamber, at the discretion of the testing authority, to obtain representative.information on
the performange of the construction under test.

7.12 Surfac¢-mounted hardware (fire-exit devices) for use on fire doors shalllbe evaluated by being
installed on ofe door assembly swinging into the furnace chamber and another‘door assembly swinging
away from the|furnace chamber.
7.13 Door frame wall anchors, when used, shall be intended for the wall)or partition construgtion.
CONDUCT OF TESTS

8 Supporting Construction

8.1  Wall construction materials shall possess the strength to retain the assembly securg¢ly in position
throughout thg Fire Endurance Test, Section 9, anddhe Hose Stream Test, Section 10.

9 Fire Endufrance Test
9.1 The pregsure in the furnace chamber is to be 0 £0.01 inches of water at the top of the dgor.

9.2 The test|s to be continued-until the exposure period of the specified classification or rating is reached
unless the corditions of acceptance set forth in Sections 12 and 13 are exceeded in a shortef period.

10 Hose Stream Test

10.1  Immedjately after to within 3 minutes from the termination of the fire endurance |test, the test
assembly is tq start to be subjected to the impact, erosion, and cooling effects of a hose stfeam directed
first at the bottom center of the assembly and then at all parts of the exposed surface. The hose stream is
to be applied, with a smooth steady movement of the hose at a rate to ensure that all parts of the test
assembly are impacted by the hose stream. When all parts of the test assembly have been impacted by
the hose stream, the application pattern is to be reversed. See Appendix C for a description of the pattern.

10.2 Deliver the hose stream through a 2-1/2-inch (64.5-mm) hose discharging through a National
Standard Playpipe of corresponding size equipped with a 1-1/8-inch (28.6-mm) discharge tip of the
standard-taper, smooth-bore pattern without shoulder at the orifice. The minimum water pressure at the
base of the nozzle and the minimum duration of application in seconds per square foot (s/m?) of exposed
area is to be as prescribed in Table 10.1.

10.3 The tip of the nozzle is to be located a maximum of 20 feet (6 m) from and on a line normal to the
center of the test door. When it is not possible to be so located, the nozzle is to be on a line deviating not
more than 30 degrees from the line normal to the center of the test door. When so located, the distance
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from the center is to be less than 20 feet (6 m) by an amount equal to 1 foot (0.3 m) for each 10 degrees of
deviation from the normal.

Table 10.1
Water pressure at base of nozzle and duration of application

specimens is id

Water pressure at base of nozzle, Duration of application of exposed area,
seconds per square
Specified rating psi (KPa) foot (s/m?)
3-hour or 4-hour 45 310 3.0 32
1-1/2-hour and over when less 30 207 1.5 16
than 3-hour
1-hour and ovef when less 30 207 0.9 10
than 1-1/2-hour
Less than 1 hoyr 30 207 0.6 6
NOTE - The eXposed area shall be calculated using the outside dimensions of the test specimen, including a framle, hangers,
tracks, or other|parts of the assembly when provided, and normally not including the wall into which,the specimen {s mounted.
Where multiple jtest specimens are mounted in the same wall, the rectangular or square wall area encompassing dll of the

entified as the exposed area since the hose stream must traverse this area during its application.

REPORT
11 General

11.1 Result

methods. The report shall show the performance under the specified exposure period ch

following: 20-
temperature

assembly. Se
of the test ass

11.2 Anyfla

11.3 The an
the original pq

11.4 The nj
installation, h
shall be recor

5 shall be reported in accordance with the(performance in the tests prescribe

Minute, 30-minute, 3/4-hour, 1-hour; 121/2-hour, 3-hour or 4-hour. The report sh
measurements of the furnace and; when determined, of the unexposed si
e 5.1. It shall also contain a record of all observations having a bearing on thg
embly.

ming on the unexposed surface of the door leaf shall be recorded.

hount of movement of any portion of the edges of the door adjacent to the dqg
sition shall be recorded. See Sections 12 and 13.

aterials_ and construction of the door, frame, and wall or partition, and the
ardware, door frame and wall anchors, hangers, guides, trim, finish, and clg
ded,of referenced to provide positive identification or duplication in all respects

d in these test
bsen from the
all include the
He of the test
e performance

or frame from

details of the
arance or lap

11.5 Pressure measurements made in the furnace and location of such measurements relative to the
elevation of the top of the door shall be recorded.

CONDITIONS OF ACCEPTANCE

12 General

12.1

A door assembly shall be considered as meeting the requirements for intended performance when

it remains in the opening during the fire endurance test and hose-stream test within the following

limitations.

12.2 The lap edges of horizontal, slide-type passenger elevator doors, as defined in the Safety Code for
Elevators and Escalators, ANSI/ASME A17.1/CSA B44, including the lap edges of multisection doors,
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shall not move from the wall or adjacent panel surfaces resulting in a separation of more than 2-7/8 inches
(73.0 mm) during the entire classification period, or immediately following the hose stream test. The
meeting edges of center-parting elevator door assemblies, for a fire and hose stream exposure of 1-1/2
hours or less, shall not move apart more than 1-1/4 inches (31.8 mm) as measured in any horizontal plane
during the entire classification period or immediately following the hose stream test.

12.3 Doors mounted in guides shall not release from guides and guides shall not loosen such that
passage of flames occurs.

12.4 The test assembly shall withstand the Fire Endurance Test, Section 9, and Hose-Stream Test,

Section 10, without developing openings anywhere through the assembly.

Exception No
permitted.

Exception No,
13.2.3, 13.2.4

1: Dislodging of small portions of glass during the hose stream, as specifi

2: Separation between meeting edges of pairs of doors within thedimits spe
13.3.5, and 13.3.6 is permitted.

Exception No.
7.10, 13.3.3, 4

3: An opening between the bottom edge of a door and silkwithin the limits spg
nd 13.3.7 is permitted.

12.5 Forthe

that is seen fijom the unexposed side when viewed from the. direction perpendicular to the

assembly at th

13 Specific

13.1 Alldodrs

13.1.1 Noflg
the classificati

13.1.2 After
minute interval

13.1.3 Light
unexposed su
a vertical door

purpose of the requirement of 12.4, an opening is defined as a through-hole in

e location of the suspected opening.

ming shall occur on the unexposed surface of a door assembly during the first
pn period.

30 minutes, intermittent light flaming [6 inches (152 mm) long], for periods not
s, is capable of occurring along the edges of doors.

flaming is.capable of occurring during the last 15 minutes of the classification
rface area of the door, when it is contained within a distance of 1-1/2 inches (3
edge and within 3 inches (76.2 mm) from the top edge of the door and within

ed in 14.6, is

cified in 12.2,

cified in 7.7 —

the assembly
plane of the

30 minutes of

exceeding 5-

period on the
8.1 mm) from
B inches (76.2

mm) from the

op edge of the frame of a vision panel.

13.1.4 When hardware is to be evaluated for use on fire doors, it shall hold the door closed in
accordance with the conditions of acceptance for the intended door assembly classification period and, in
addition, the latch bolt shall remain projected and shall be intact after the test. The hardware is not
required to be operable after test.

13.2 Swinging doors

13.2.1 The movement of swinging doors shall not result in any portion of the edges adjacent to the door
frame moving from the original position in a direction perpendicular to the plane of the door more than the
thickness of the door during the first half of the classification period, nor more than 1-1/2 times the door
thickness during the entire classification period or as a result of the hose stream test.
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13.2.2 The movement of swinging doors mounted in pairs shall not result in any portion of the meeting
edges moving more than 1-1/2 times the thickness of the door away from the adjacent door edge in a
direction perpendicular to the plane of the doors during the entire classification period or as a result of the
Hose Stream Test, Section 10.

13.2.3 An assembly consisting of a pair of swinging doors incorporating an astragal shall not separate in
a direction parallel to the plane of the doors more than 3/4 inch (19.1 mm) nor a distance equal to the
throw of a latch bolt at the latch location.

13.2.4 An assembly consisting of a pair of swinging doors, without an overlapping astragal, for a fire and
hose stream exposure of 3 hours or less, shall not separate along the meeting edges more than 3/8 inch
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13.3.6 The meeting edges of center-parting horizontal sliding doors incorporating an astragal shall not
separate in a direction parallel to the plane of the doors more than 3/4 inch (19.1 mm) nor a distance equal
to the throw of the latch bolt along the meeting edges.

13.3.7 The bottom edge of service-counter doors or single-slide dumbwaiter doors shall not separate
from the sill more than 3/8 inch (9.5 mm).

13.3.8 A resilient astragal, when provided, shall not deteriorate and reveal through-openings during the
fire endurance test; however, small portions are not prohibited from being dislodged during the hose
stream test.
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14 Glazing Assemblies

14.1 A glazing assembly shall be considered as meeting the requirements for intended performance
when it remains in the opening during the fire endurance test and hose stream test within the following
limitations.

14.2 The glazing assembly shall not be loosened from its fastenings.

14.3 Movement at the perimeter of openable components from the initial closed position shall not exceed
the thickness of the frame member at any point.

14 .4 During the fire expaosure test the glncq pdgpc shall not separate from the frame and create an
opening.

14.5 Separation of the glass edges during the hose stream test from the glazing frame by movements
away from thg frame so as to create an opening shall not exceed 30 percent of each individlal glass light
perimeter.

14.6 During the hose stream test, openings created by glass breakagée«inthe central area|of each glass
light shall not ¢xceed 5 percent of the area of each individual glass light.

14.7 Openings for the purpose of 14.5 and 14.6 are defined as through-holes in the assgmbly that are
seen from the unexposed side when looking perpendicularsthirough the plane of the asgembly at the
location of the|suspected opening.
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