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Detention Locks for Swinging Doors
This standard is issued under the fixed designation F1577; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilon (&) indicates an editorial change since the last revision or reapproval.
1. Scope

1.1 These test methods cover the apparatus, procedures, and
acceptance conditions for evaluating the normal operational
performance and the performance characteristics under assault
conditions of locks used in swinging door assemblies in
detention and correctional institutions. Thus, they give only an
indication of the performance characteristics of locks in actual
service. Such variables as installation and maintenance condi-
tions are not considered.

1.2 It is the intent of these test methods to help ensure that
detention locks perform at or above minimum acceptable levels
to control passage to unauthorized or secure areas, to confine
inmates, and to delay and frustrate escape attempts and resist
vandalism. It is recognized that in order to meet the intent of
these test methods, door and frame assemblies must be
compatible with the level of performance required by Test
Methods F1450.

1.3 The values stated in inch-pound units are to be regarded
as the standard. The values in parentheses are for information
only.

1.4 This standard does not purport to address all of the
safety concerns, if any, associated with its use. It is the
responsibility of the user of this standard to establish appro-
priate safety and health practices and determine the applica-
bility of regulatory limitations prior to use.

2. Referenced Documents

2.1 ASTM Standards:?

E152 Test Method for Fire Tests Of Door Assemblies (With-
drawn 1995)°

F1450 Test Methods for Hollow Metal Swinging Door
Assemblies for Detention and Correctional Facilities

! These test methods are under the jurisdiction of ASTM Committee F33 on
Detention and Correctional Facilities and are the direct responsibility of Subcom-
mittee F33.04 on Detention Hardware.

Current edition approved June 1, 2012. Published August 2012. Originally
approved in 1995. Last previous edition approved in 2005 as F1577 — 05. DOI:
10.1520/F1577-05R 12.

2 For referenced ASTM standards, visit the ASTM website, www.astm.org, or
contact ASTM Customer Service at service @astm.org. For Annual Book of ASTM
Standards volume information, refer to the standard’s Document Summary page on
the ASTM website.

*The last approved version of this historical standard is referenced on
www.astm.org.

Systems

F1643 Test Methods for Detention Sliding Door Locking
Device Assembly

F1758 Test Methods for Detention Hinges Used on
Detention-Grade Swinging Doors

F1915 Test Methods for Glazing for Detention Facilities

2.2 ANSI Standard:*

ANSI A156.5 Auxiliary Locks and Associated Products

2.3 UL Standards:’

UL-437 Standard for Key Locks

UL-1034 Standard for Burglary Resistant Electric Locking
Mechanisms

3. Terminology

3.1 Definitions:

3.1.1 Bolts:

3.1.1.1 bolt projections, n—distance the lock bolt extends
from the lock case measured with the lock bolt in an extended
position.

3.1.1.2 dead bolt, n—lock component having an end that
protrudes from or is withdrawn into the lock front by action of
the lock mechanism by rotating the key or thumb turn. When
the door is closed and the dead bolt is thrown, it extends into
a hole provided in the strike, locking the door, and will not
return with end pressure.

3.1.1.3 deadlocking latch bolt, adj—component that, when
actuated, automatically locks the projected latch bolt against
return by end pressure. Also referred to as an auxiliary latch
bolt or roller bolt.

3.1.1.4 latch bolt, n—lock component having a beveled end
that projects from the lock front in its extended position but
may be forced back into the lock case by end pressure or
drawing back by action of the lock mechanism. When the door
is closed, the latch bolt projects into a hole provided in the
strike, holding the door in a closed position. Sometimes
referred to as a snapbolt.

3.1.2 bolt throw, n—distance the lock bolt travels from a
retracted to a fully extended position.

4 Available from American National Standards Institute (ANSI), 25 W. 43rd St.,
4th Floor, New York, NY 10036.

5 Available from Underwriters Laboratories (UL), Corporate Progress, 333
Pfingsten Rd., Northbrook, IL 60062.
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3.1.3 cylinder, n—subassembly of a lock containing a plug
with a key slot and tumbler mechanism.

3.1.3.1 builders hardware cylinder, adj—key cylinder of
similar design to the mogul cylinder except smaller (1552 in.
(40 mm) in diameter), with keys and internal parts at least half
the size of mogul cylinders. Also known as commercial
cylinders and mortise cylinders. See ANSI A156.5, 6.9.

3.1.3.2 mogul cylinder, adj—pin tumbler cylinder approxi-
mately 2 in. (51 mm) in diameter, 2 in. long.

3.1.3.3 mogul key, adj—oversized key designed to fit the
mogul cylinder, which is approximately 172 in. (38 mm) by 3%
in. (92 mm).

3.1.3.4 paracentric cylinder, commonly referred to as a
lever tumbler cylinder, adj—key cylinder consisting of a
cylinder that is an integral part of the lock.

3.1.3.5 paracentric key, commonly referred to as a lever
tumbler key, adj—paracentric keys are between 4 in. (102 mm)
and 5 in. (153 mm) long, with large ends or bows, which may
be as large as 2'% in. (63 mm) wide.

3.1.4 detention security, adj—assurance of the restriction of
mobility of inmates to designated areas within a correctional or
detention facility.

3.1.5 hand tools, n—items permitted for use in disengaging
a lock when it fails to disengage, either remotely or manually;
such items are tools commonly carried in a correctional facility
maintenance tool kit: hand screwdrivers (various sizes and tip
configurations including tips for coverplate security screws),
claw hammer, ball peen hammer, chisel, pliers (any common
size), and vise grips.

3.1.6 hinged door, adj—door equipped with hinges that
permit it to swing about the hinge axis.

3.1.7 hollow metal, n—term used in reference to such items
as doors, frames, partitions, enclosures, and other items that are
fabricated from sheet metal. These products are internally
reinforced but hollow, hence the term hollow metal.

3.1.8 locks, n—fastening device that secures a door or
window assembly against unauthorized use. A lock generally
includes the cylinder, bolt, strike, knobs, or levers.

3.1.9 manufacturer, n—party responsible for the fabrication
of the lock.

3.1.10 performance characteristics, n—response attributes
of the lock in any one of the tests described.

3.1.11 strike or strike plate, n—metal plate attached to or
mortised into the door or frame to receive and hold a projected
latch bolt or dead bolt, or both, in order to secure the door to
the jamb.

3.1.12 strike box, n—housing used in the back of the strike
to enclose the bolt or bolt opening.

3.1.13 testing laboratory, n—independent testing laboratory
not associated with the manufacturer.

3.1.14 trim, n—trim shall include knobs or lever handles
used to retract the latch bolt or to act as a pull when the latch
bolt is inoperative.

4. Significance and Use

4.1 A major concern for detention and correctional admin-
istrative officials is the reliable operation of locks used in their
facilities. These test methods aid in assigning a level of
physical security and performance to locks for swinging door
assemblies.

4.2 These test methods evaluate the resistance of a lock to
attacks using battering devices, prying devices, and fire. These
test methods also evaluate the performance of a lock under
simulated operating conditions. These test methods do not
provide a measure of the resistance or performance of a lock
subjected to attack by chemical agents, ballistics, explosives,
or other extreme methods of attack. These test methods do not
measure the resistance or performance of the device when
subjected to environmental elements such as rain, snow, or
wind-carried dust or sand. Where such elements may be a
factor, the manufacturer should be consulted for proper appli-
cation.

4.3 The primary purpose of these test methods is to approxi-
mate the levels of abuse and operating conditions to which
locks are subjected in detention and correctional institutions.
The desired result of these test methods will provide a measure
of assurance of protection to the correctional personnel, public,
and inmates.

4.4 Tt is recommended that the detention/correctional facil-
ity administration provide adequate training, supervision, and
preventative maintenance programs to enable door assemblies
to function as intended throughout the expected service life.

5. Sample Selection, Construction, and Size

5.1 Sample locks shall be randomly selected and shall be
representative of the types and styles intended for use in the
application of these test methods.

5.2 The manufacturer shall permanently mark the test
sample and retain them at the manufacturing facility for future
reference. Instead of test samples, the manufacturer shall
provide a certified procedure for the construction of tested
assemblies.

5.3 The test assembly shall be certified by an independent,
third-party testing and certification agency; any change of
components or assembly methods or processes shall be certi-
fied in writing by the testing certification agency. The agency
shall have the sole authority to decide the extent and scope of
retesting required.

5.4 Test reports shall include complete details and photo-
graphs of the test specimen, the testing apparatus, and instal-
lation instructions including templates for all items of hard-
ware.

6. Test Methods

6.1 A test sample shall consist of a minimum of one lock.
The test methods that follow may consist of independent setups
and procedures.

6.2 Impact Test—Locks shall comply with the following.
6.2.1 Scope—This test method is designed to evaluate the
capability of a detention lock to resist repeated impact forces.



Ay F1577 - 05 (2012)

6.2.2 Significance and Use—This test method is intended to
closely simulate a sustained battering ram-style attack and
provide an evaluation of the capability of the lock to prevent,
delay, or frustrate escape or access to unauthorized areas, or
combination thereof. The test results are intended to aid in
assigning a level of physical security to various configurations
of detention locks. An impact test of this design performed on
a detention lock evaluates the impact strength of the lock and
its components as well as the quality of fabrication techniques.

6.2.3 Apparatus:

6.2.3.1 Impactor—The impactor shall consist of a hinged or
pivoted system with a mass capable of delivering impacts of
200 ft-1b (271.2 J) to a hinged panel simulating a door mounted
in a frame assembly. The striking surface of the impactor shall
be made from C1010-C1020 carbon steel and have a striking
surface area of 4.0 = 0.04 in. (25.8 cm?) (see Fig. 1). (Refer
to Appendix X1.)

6.2.4 Procedure—Install the lock in a test fixture simulating
a door and frame assembly. The anchoring method for the lock
and the strike, where the strike is normally required with the
lock, shall accurately simulate the manufacturer’s mounting
procedures. Using the test apparatus in accordance with 6.2.3,
deliver the number of impacts of 200 ft-1b (271.2 J) as required
for the grade level being tested. See Table | for the number of
required impacts. The point of impact shall be on the door

—A—r
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ADAPTIVE LOCK
POCKET
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FIG. 1 Swing Lock Impactor

TABLE 1 Impact Test Criteria

Number of Impacts

Security Grade Element of Time*

1 600 60 min
2 400 40 min
3 200 20 min
4 100 10 min

A Element of time is based on the assumption that sustained manpower can
deliver 400 blows of 200 ft-Ib (271.2 J) each in 40 min. Since 400 blows is the
number of impacts a Grade 2 lock must absorb and still be operational, in
accordance with in 6.2.5, it is assumed failure of the Grade 2 lock will occur after
40 min. The element of time assigned to the various grades of locks is adjusted to
achieve more manageable time periods than actual calculations provide. The
element of time is hypothetical and is offered solely as a design suggestion.

panel along a centerline through the lock bolt space at 6 in.
(152 mm) from the strike.

6.2.5 Test Termination and Conditions of Acceptance—The
lock shall remain engaged and the door panel shall remain in
place throughout the testing. Failure of the lock to remain
engaged or the door panel to remain closed shall constitute
failure. Upon completion of the impact series, an attempt shall
be made to manually disengage the lock. If the lock will not
disengage by remote or key operation or by use of commonly
available hand tools, it shall constitute failure.

6.2.6 Precision and Bias—No information is presented
about either the precision or bias of the impact test within these
test methods since the test result is nonquantitative.

6.3 Fire Test—When specified for fire doors, locks shall
comply with the following:

6.3.1 The door assembly with the required lock shall be
subjected to fire endurance and hose stream tests in accordance
with Methods E152 or equivalent.

6.3.2 Test Termination and Conditions of Acceptance—The
acceptance criteria of fire ratings shall be in accordance with
Methods E152, or equivalent. If a manufacturer omits design
options in the fire test, those options will not be permitted in
production models that are required to carry fire ratings.

6.3.3 Precision and Bias—The precision and bias of the fire
test method within these test methods are essentially as
specified in the test method utilized (Methods E152 or equiva-
lent).

6.4 Cylinder Test—Locks shall comply with the following.

6.4.1 Scope—The lock mechanical key cylinder shall be
tested to evaluate the capabilities of the cylinder and key to
continuously function independent of the lock mechanism
under normal operating conditions. Cycle tests in accordance
with Table 2 shall be performed. Also test the cylinder for
resistance to tool attack, pick resistance, and forcing tests in

TABLE 2 Cylinder and Key Test Cycles”

Type Number of Cycles Cylinder Torque
Mogul 1000 000 8 in.-Ib (0.9 NM)
Builders hardware 100 0002 4 in.-Ib (0.45 NM)
Paracentric 50 000 tested in lock assembly

A Cylinders and keys must be capable of successfully completing the test method
in accordance with 6.6. At 83-Ibf side-load, the key, and cylinder must exert at least
85 in.-Ib of torque without breaking.

B Builders hardware cycle requirement exceeds ANSI A156.5.



Ay F1577 - 05 (2012)

accordance with test standards UL-437 and UL-1034. Standard
UL-437 is not applicable to a paracentric cylinder lock.

6.4.2 Significance and Use—This test method is intended to
closely simulate continuous or long-term usage of the lock
cylinder and key by repeatedly operating the key and cylinder.
A cycle test of this design, as performed on a cylinder and key,
evaluates the wear characteristics and fatigue strength of the
cylinder and key independent of the lock as well as the quality
of fabrication techniques. These test methods are intended to
establish the acceptable level of use and resistance of the
cylinder to be violated by a concentrated force or by manipu-
lation with hand tools. Cylinders are expected to remain locked
after being subjected to operating cycles, relatively short-term
attack by static force and hand tools in accordance with
standards UL-437 and UL-1034.

6.4.3 Apparatus—This test method, utilizing the key and
cylinder, moves and rotates the cylinder mechanisms through
its locked and unlocked positions. The degree of rotation shall
be 180° either clockwise or counterclockwise. A typical con-
figuration is shown in Fig. 2.

6.4.4 Procedure—The cylinder will be taken through a
complete cycle of locking and unlocking, utilizing the appara-
tus in accordance with 6.8.3. A cycle is the insertion and
rotation to simulate lock bolt retraction and removal of the key
from the cylinder. Determine the total number of cycles in
accordance with Table 2.

6.4.5 Test Termination and Conditions of Acceptance—The
acceptance criteria shall be in accordance with standards
UL-437 and UL-1034. Testing individual components of the
lock is acceptable if each component test is conducted in
accordance with standards UL-437 and UL-1034. The level of
performance shall meet the rating of small tool attack and
forcing tests. Cylinders completing the number of cycles
shown in Table 2 without failure with only periodic lubrication,
key replacement, and adjustment in accordance with the
manufacturer’s recommendations shall be deemed to have
passed the test.

6.4.6 Precision and Bias—No information is presented
about either the precision or bias of the cylinder test within
these test methods since the test result is nonquantitative.
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FIG. 2 Cylinder Rotation Test Apparatus

6.5 Remote Lock Bolt Retraction Force Test:

6.5.1 Scope—This test method evaluates the capabilities of
remotely controlled locks to function, under simulated operat-
ing conditions, while lateral force is applied perpendicular to
the door face to prohibit lock bolt retractions.

6.5.2 Significance and Use—This test method simulates the
remote release (unlocking) of locks while being subjected to a
perpendicular lateral force directed to stop lock bolt retraction.
A test of this design performed on an electric or a pneumatic
lock evaluates the operating force characteristics and strength
of the lock and its components as well as the quality of
fabrication techniques.

6.5.3 Apparatus:

6.5.3.1 The test fixture shall consist of a satisfactory frame
and a hinged door. An example of such a fixture is shown in
Fig. 3 and must incorporate the lock manufacturer’s recom-
mendations for mounting the lock and strike, where a strike is
furnished with the lock.

6.5.3.2 The test apparatus shall consist of a loading device,
a simulated control panel, and a means for monitoring voltage
and current supplied to the lock. When testing pneumatic locks,
air pressure shall also be monitored. The side-load on the bolt
shall be 83 Ibf (369 N).

6.5.3.3 Provide a means to adjust the energy to the lock
within the parameters specified in 6.5.4.3.

6.5.4 Procedure:

- D i
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HOLLOW METAL
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ADAPTIVE LOCK
POCKET
STATIC
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FIG. 3 Latchbolt Side Load Test Apparatus
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6.5.4.1 Mount the test lock and the strike, where the strike
is supplied with the lock, in the test fixture in accordance with
the manufacturer’s recommended installation instructions.

6.5.4.2 Lubricate the lock in accordance with the manufac-
turer’s installation instructions. Do not lubricate the strike or
lock bolt keeper.

6.5.4.3 Set the air pressure or voltage output, or both, of the
control panel to the minimum variation allowed by the manu-
facturer. Electrical energy should be in compliance with
standard UL-1034.

6.5.4.4 Verify that the door and the lock are free from
binding before applying the load to the door.

6.5.4.5 With the latch bolt engaged in the strike, apply the
static load determined in accordance with 6.7.3.2 on the push
(stop) side of door. Apply the required load on the centerline of
the lock bolt.

6.5.4.6 Remotely disengage the lock allowing the door to
operate to the extent permitted by the test fixture, while
maintaining the specified test load.

6.5.4.7 Perform 6.5.4.5 and 6.5.4.6 five consecutive times.
The test shall be completed in 15 min.

6.5.5 Test Termination and Conditions of Acceptance—
Failure of the lock bolt to retract in any of the five attempts
shall constitute failure.

6.5.5.1 Failure of the lock bolt to retract in 10 s or less in
any of the five attempts shall constitute failure.

6.5.5.2 If during any of the five attempts, the current draw,
air pressure, or air consumption exceeds the manufacturer’s
specifications, this shall constitute failure.

6.5.6 Precision and Bias—No information is presented
about either the precision or bias of the remote lock bolt
retraction force test within these test methods since the test
result is nonquantitative.

6.6 Mechanical Release Force Test:

6.6.1 Scope—This test method evaluates the capability of a
mechanical lock to function, under simulated operating
conditions, while lateral force is applied perpendicular to the
door face to prohibit lock bolt retraction.

6.6.2 Significance and Use:

6.6.2.1 This test method simulates the manual release (un-
locking by key) of a lock while being subjected to a perpen-
dicular lateral force directed to stop the lockbolt retraction.

6.6.2.2 A test of this design performed on a key-operated
lock evaluates the operating force characteristics and strength
of the lock and its components as well as the quality of
fabrication techniques.

6.6.3 Apparatus:

6.6.3.1 The test fixture shall consist of a stationary frame
and a hinged door. The fixture shall be constructed in accor-
dance with Fig. 3 and must incorporate the lock manufacturer’s
recommendations for mounting the lock and strike, where a
strike is furnished with the lock.

6.6.3.2 The test apparatus shall consist of a loading device.
The side-load on the bolt shall be 83 Ibf (369 N). This requires
that a builder’s hardware key must be capable of exerting 85
in.-Ib of torque without breaking.

6.6.4 Procedure:

6.6.4.1 Mount the test lock and the strike, where the strike
is supplied with the lock, in the test fixture in accordance with
the manufacturer’s recommended installation instructions.

6.6.4.2 After the lock is installed in the test fixture in
accordance with 6.5.3.1, engage the lock and check to be sure
that it remains locked.

6.6.4.3 With the latch bolt engaged in the strike, apply the
static load determined in 6.6.3.2 on the push (stop) side of door.
Apply the required load on the centerline of the lockbolt.

6.6.4.4 While maintaining the specified test load, manually
disengage the lock, allowing the door to operate to the extent
permitted by the test fixture. Levers, wrenches, or other similar
devices are allowed to assist in increasing the mechanical
advantage of the key. The key used shall be representative of
the manufacturer’s production.

6.6.4.5 Perform 6.6.4.3 and 6.6.4.4 five consecutive times
while maintaining the specified perpendicular load.

6.6.5 Test Termination and Conditions of Acceptance—
Inability to retract the lock bolt while maintaining the perpen-
dicular load or breakage, or both, of the key while attempting
to unlock the door shall constitute failure.

6.6.6 Precision and Bias—No information is presented
about either the precision or bias of the mechanical release
force test within these test methods since the test result is
nonquantitative.

6.7 Remote Operation Cycle Test:

6.7.1 Scope—This test method evaluates the capabilities of
remote operation locks to continuously function under normal
operating cycles.

6.7.2 Significance and Use—This test method is intended to
closely simulate repeated operation of the lock as it undergoes
a cycle of remote unlocking and relocking of dead bolts and
slam locking of latch bolts. The cycle test evaluates the wear
characteristics and fatigue strength of the lock’s components as
well as the quality of fabrication techniques.

6.7.3 Apparatus:

6.7.3.1 The test apparatus shall have a means to open and
close the door a minimum of 3 in. A door shall be closed with
an impact of 10 ft-1b of energy at the strike edge of the door. An
example of such a test apparatus is shown in Fig. 4.

6.7.3.2 A control device with a means to adjust the voltage
and the air pressure to the lock shall be provided, and a
calibrated measuring device to measure voltage, current, air

3" MIN OPENING

T

DOOR OPEN SWITCH

DOOR CLOSE SWITCH
PRESSURE GAUGE

\ J

FIG. 4 Swing Lock Operational Cycle Test Apparatus
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pressure, and air consumption shall be provided to measure
energy to the lock under load. The control device shall include
a means to monitor any auxiliary limit switches that are
actuated during the normal operation of the lock.

6.7.3.3 A counting device actuated by the hinged test panel
shall be provided.

6.7.3.4 Indication of locked and unlocked status, when
available in the lock under test, shall be monitored.

6.7.4 Procedure:

6.7.4.1 Mount the sample in a test fixture incorporating the
recommendations provided by the manufacturer’s installation
instructions.

6.7.4.2 Lubricate the lock before and during the test in
accordance with the manufacturer’s recommendations.

6.7.4.3 Set the operating voltage, current, and air pressure to
the lock under load to the minimum of the voltage range
specified by the manufacturer to within =10 % of the range.

6.7.4.4 The duration of the test is 1000000 cycles as
measured by an automatic counter.

6.7.5 Test Termination and Conditions of Acceptance—
Locks completing 1 000 000 cycles without failure and only
periodic lubrication and adjustment in accordance with the
manufacturer’s recommendations shall be deemed to have
passed the test. This shall include all auxiliary limit switches
included as part of the test lock.

6.7.6 Precision and Bias—No information is presented
about either the precision or bias of the remote operation cycle
test within these test methods since the test result is nonquan-
titative.

6.8 Mechanical Release Operation Cycle Test:

6.8.1 Scope—This test method evaluates the capability of
the lock mechanical release mechanism to continuously
function, simulating mechanical release operating cycles, in-
dependent from the performance capabilities of the key and
cylinder. Tests shall be in accordance with applicable UL-1034
standards.

6.8.2 Significance and Use—This test method is intended to
closely simulate continuous or long-term usage of the mechani-
cal release locking mechanism by repeatedly operating release
(unlocking) of the mechanism. A cycle test of this design
performed on a lock evaluates the wear characteristics and
fatigue strength of the lock’s mechanical release and other lock
components as well as the quality of fabrication techniques.

6.8.3 Test Apparatus—This test method moves the lockbolt
through its locked and unlocked positions. Indication of locked
and unlocked status, when available in the lock under test, shall
be monitored. Cycle initiation and monitoring shall be accom-
plished by independent sensing of the lock position. A typical
configuration is shown in Fig. 2.

6.8.4 Procedure—The lock will be taken through a complete
cycle of locking and unlocking utilizing the apparatus in
accordance with 6.8.3. The total number of cycles shall be
1 000 000. The completion of a cycle will be determined by
sensing the proper movement and position of the latch bolt and
the proper indication sequence when the lock normally in-
cludes such features.

6.8.5 Test Termination and Conditions of Acceptance—
Locks completing 1 000 000 cycles without failure and only

periodic lubrication and adjustment in accordance with the
manufacturer’s recommendations shall be deemed to have
passed the test. This shall include all auxiliary limit switches
included as part of the test lock.

6.8.6 Precision and Bias—No information is presented
about either the precision or bias of the mechanical release
operation cycle test within these test methods since the test
result is nonquantitative.

7. Report

7.1 Report the information in accordance with 5.4. In
addition, report the following information:

7.2 For the Impact Test:

7.2.1 If the lock specimen remained engaged throughout
testing,

7.2.2 If the door panel remained in place throughout testing,
and

7.2.3 Following completion of the impact series, whether
the lock disengaged by remote or key operation or by use of
commonly available hand tools.

7.3 For the Fire Test:

7.3.1 If intended to meet acceptance criteria of fire ratings,
which fire rating standard was used, Methods E152 or
equivalent,

7.3.2 If the lock specimen met the acceptance criteria of fire
ratings in accordance with Methods E152 or equivalent, and

7.3.3 If not, explain.

7.4 For the Cylinder Test:

7.4.1 Type of cylinder: mogul, builder’s hardware, or
paracentric,

7.4.2 What was tested, a cylinder specimen or its
components,

7.4.3 If cylinder completed the number of cycles specified
in Table 2 without failure,

7.4.3.1 If not, how many cycles were completed before
failure, and

7.4.4 If the cylinder specimen or its components met the
rating of a small tool attack in accordance with UL-1034 and
UL-437.

7.5 For the Remote Lock Bolt Retraction Force Test:

7.5.1 In any of the attempts, whether the lock bolt failed to
retract during application of the static load,

7.5.2 In all of the attempts, whether the lock bolt retracted in
10 s or less,

7.5.3 In any of the attempts, whether the current draw
exceeded the manufacturer’s specifications,

7.5.4 In any of the attempts, whether the air pressure
exceeded the manufacturer’s specifications, and

7.5.5 In any of the attempts, whether the air consumption
exceeded the manufacturer’s specifications.

7.6 For the Mechanical Release Force Test:

7.6.1 In any of the attempts, whether the lock bolt failed to
retract during application of the static load, and

7.6.2 In all of the attempts, whether the key broke while
attempting to unlock the door as specified in 6.6.4.

7.7 For the Remote Operation Cycle Test:
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7.7.1 If the lock, including all auxiliary limit switches that
are part of the test lock, completed 1000 000 cycles as
indicated in 6.7.4 without failure and only periodic lubrication
and adjustment in accordance with the manufacturer’s
specifications, and

7.7.2 If not, how many cycles were completed before
failure.

7.8 For the Mechanical Release Operation Cycle Test:
7.8.1 If the lock, including all auxiliary limit switches that
were part of the test lock, completed 1000 000 cycles as

specified in 6.8.4 without failure and only periodic lubrication
and adjustment in accordance with the manufacturer’s
specifications, and

7.8.2 If not, how many cycles were completed before
failure.

8. Keywords

8.1 correctional facility; detention facility; detention secu-
rity; fire test; hardware; impact test; locks; swinging door
assemblies

APPENDIXES

(Nonmandatory Information)

X1. TEST APPARATUS

X1.1 Test equipment suitable for use in evaluating the
physical security and performance of detention locks is de-
scribed in this appendix. While certain commercial instruments
are identified to adequately describe the test equipment, in no
case does such identification imply recommendation or
endorsement, nor does it imply that the material or equipment

described is necessarily the best for the purpose.

X1.2 Figs. 1-4 show the test fixtures necessary to carry out
the test methods described in 6.2, 6.4, 6.5, and 6.7. Test fixtures
of alternate designs may be used provided the same test
parameters are evaluated.

X2. LOCK FUNCTION GUIDE

X2.1 Lock Function Guide:

X2.1.1 Lock functions are fairly common between grades as
established by 6.2 and styles of locks; therefore, this function
list is based on a number for a special function. In order to be
specific, prefixes for the type of key cylinder is offered, that is,
PM.C. The user’s specification should establish key cylinder
requirements by adding the appropriate key cylinder prefix or
by description in the specification. To simplify use of the
function number, specifications could contain directions elimi-
nating the use of key type, power requirements, knob/level
requirements, etc. See the example in X2.10.

X2.1.2 The specifier must include all options desired by
either using complete nomenclature that includes all desired
options or by including descriptions which include desired
options. See the example in X2.10.

X2.2 Function Series:

100 Series Mechanical Detention Locks Grades 1 and 2
200 Series Remote-Controlled Detention Locks Grades 1, 2, 3
Jamb Mounted)
300 Series Miscellaneous Locks For Non-Swinging
Doors (Detention Locks not covered by
this test method.)
400 Series Mechanical Mortise Locks Grade 4
500 Series Remote-Controlled Mortise Locks-Power  Grade 4
Unlock (Fail Locked: Automatically
locks when power is lost).
600 Series Remote-Controlled Mortise Locks-Power  Grade 4

Lock (Fail Unlocked: Automatically
unlock when power is lost).

X2.3 Key Cylinder Prefixes (Applies to Mechanical and
Remote-Operated Locks):

X2.3.1 P =paracentric key cylinder (that is, P201).
X2.3.2 M =Mogul key cylinder (that is, M201).

X2.3.3 C=Commercial key cylinder (Refer to ANSI/
BHMA A156.5 for cylinder standards and 6.4.5, Table 2).

X2.3.4 Verify the availability of key cylinder options with
the manufacturer.

X2.4 Key Cylinder Suffixes (Applies to Mechanical and
Remote-Operated Locks):

X2.4.1 -1 to lock series numbered for keyed one side (for
example, P101-1).

X2.4.2 -2 to lock series number for key two sides (for
example, P101-2).

X2.5 Suffixes for Power Options for Remote-Operated
Locks:

X2.5.1 M24 = motor-operated, 24-V dc.

X2.5.2 M120 = motor-operated, 120-V ac.

X2.5.3 P24 = pneumatic-operated, 24-V dc.

X2.5.4 S24 = solenoid operated, 24-V dc.

X2.5.5 S120 = solenoid operated, 120-V ac.

X2.5.6 S220 = solenoid operated, 220-V ac.

X2.6 Lock Series—The 400, 500, and 600 and some 100
series are available with lever handles or knobs, or both.

X2.6.1  Suffix:
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Prefixes Function Suffixes DESCRIPTION OF OPERATION Options ASTM
Available Number Available Available Grades
See #5

PM,C 103 -1, -2 Swinging door deadlock for B,C,D
small doors, hatches,

access panels. Minimum
bolt size 1-1/2" x 3/4" x

[ 5/8" throw. Deadlocks by
T key.
E}:ﬁ |il E,:G

PM,C 104 -1 Food pass latch. Operated B,C,D
(P by key outside only. Does
not deadlock.

P 105 -1, -2 Swinging door deadlatch. B,C, D 1
Operated by key one or
both sides. Automatically

deadlocks when closed.

P 106 -1, -2 Swinging door latch & B,C, D 1
deadlock. Latch operated
by key one or both sides.
Deadlocks by tuning key

360° in opposite direction.

P 107 -1, -2 Swinging door latch & B,C D 1
deadlock. Latch operated
by key one or both sides or
trim both sides when
unlocked. Deadlocks by
turning key 360° in
opposite direction. Trim
rigid both sides when
deadlocked.

FIG. X2.1 Nomenclature

X2.6.1.1 L =lever handle. X2.8 Lock grades indicate an expected level of attack
X2.6.1.2 K =knob. resistance as defined in 6.2.4, Table 1. Grades may not be
X2.6.1.3 LK = lever x knob. consistent between similar products of all manufacturers. In
X2.6.1.4 KL =knob x lever. using this lock function guide, grade requirements for all locks
X2.6.1.5 S = safety knob. must be indicated by the user. See the example in X2.10.

X2.7 For split designs, the outside requirement is listed first. X2.9 Options:
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Suffixes
Available

Function
Number

Prefixes
Available

DESCRIPTION OF OPERATION

ASTM
Grades
See #5

Options
Available

P 108 -1, =2

Swinging door deadlock.
Operated by key one or
both sides. Key is
removable when locked or
unlocked. Minimum bolt
size 2" x 3/4" x 3/4"
throw. Bolt has hardened
steel roller pins.
Deadlocks by key.

B, C,D 1

P M 109 -1, 2

Swinging door deadlock - 3 B,C, D
point locking. Deadlock
operated by key one or both
sides. Head and foot bolts
operated trim when
deadbolt is unlocked.
Automatically deadlock
when bolt is thrown.

P M 110 -1, -2

Double door deadlock - 5
point locking. Deadlocks
operated by key one or both
sides, both doors. Active
door locks into inactive
door at center. Head and
foot bolts operated by trim
when deadbolts are
unlocked. Automatically
deadlocked when bolt is
thrown.

B, C,D

P M 111 -1, 2

Swinging door latchbolt - B,C, D
3 point locking. Latchbolt
operated by key one or both
sides. Head and foot bolts
operated by trim when not
deadlocked. Latchbolt
deadlocked by 360° turn of
key. Deadlocks by key.

FIG. X2.1 (continued)

(A) Switches—Many locks are available with internal
switches to signal status of lock functions or position of latch
bolt or deadlocking latch bolt, or both. Specify internal switch
functions when required. Consult the manufacturer for avail-
ability.

(B) Mounting—Specify mounting requirements: grille,
hollow metal, plate, wood door.

(C) Strike—Specify strike requirements.

(D) Galvanize Case—Specify galvanized case and cover
where additional corrosion resistance is required.

(E) Knobs—A knob may be substituted for the inside key
cylinder on Mogul cylinder-operated locks. Consult the manu-
facturer for availability.

(F) Key Holdback—When unlocked by key, the dead latch
remains retracted until relocked by turning the key in the
opposite direction. Consult the manufacturer for availability.

X2.10 Locks operated by paracentric keys can be modified
to allow key for removal only in the locked or unlocked
position by changing the notches in the key escutcheon plates.
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Prefixes | Function | Suffixes DESCRIPTION OF OPERATION Options C?ri:l:l-ﬁs
Available | Number | Available Available S
ee #5
P M 112 -1,-2 Double door latchbolt - 5 B,C D 1,2
point locking. Latchbolt
operated by key one or both
sides of active door. Active
door locks into inactive
door at center. Head and
foot bolts operated by trim
when not deadlocked.
Inactive door locked by
deadbolt. Latchbolt locked
by 360° turn of key.
Deadlocks by key.
P M,C 201 -1,-2 Swinging door deadlatch, A, B, C, 1,2,3
M24, CH jamb mounted. Unlocks D, EF
M120, e=[]° when energized. Latchbolt
M220, held mechanically
S24, || retracted until door is
$120, opened. Relocks upon
S220, rm closing. Deadlocking
P24 B:»[u s latchbolt.
P M,C 202 -1,-2 Swinging door deadlatch, A, B, C, 1,23
M24, 5] jamb mounted. Unlocks D, EF
M120, B@[ﬂ when energized. Latchbolt
M220, cannot be held retracted
S24, || mechanically. Relocks
S120, when energy source is
S220, =1 removed. Deadlocking
P24 1 latchbolt.
e=l" [l=a

FIG. X2.1 (continued)

Consult the manufacturer for availability.

X2.11 Paracentric locks are furnished standard with five
tumblers. Consult the manufacturer for availability of six-
tumbler locks.

X2.12 Remote Holdback—Lock functions that include re-
mote latch bolt holdback, defined in function description as
those that “can be remotely unlocked and remain unlocked,
regardless of door position, until remotely relocked,” are
accomplished remotely. Consult the manufacturer for power
requirements and wiring diagrams.

10

X2.13 Example:

X2.13.1 A lock whose nomenclature is M201-M120-2,
Grade 2 with Options A, B, and C could be listed simply as
201-2 by listing all general lock requirements in the specifica-
tion by including statements such as the following: “Locks
shall comply with the requirements of Test Methods F1577 and
shall be 120-V motor-driven, Grade 2, and equipped with
Mogul key cylinder.” (Or it could be listed as M201-2 and omit
reference to Mogul key cylinder).
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Prefixes | Function | Suffixes DESCRIPTION OF OPERATION Options éggzs
Available | Number | Available Available S
ee #5
PM,C 203 -1,-2 Swinging door deadlatch, A B, C, 1,2, 3
M24, m jamb mounted. Unlocks D, EF
M120, Eb[u and locks remotely.
M220, Latchbolt held retracted
S24, || mechanically. Can be
S120, remotely unlocked and
S220, s remain unlocked,
P24 1 regardless of door position,
e=0" [l=a until remotely relocked.
Relocks upon closing if
o latchbolt is not held
retracted by power source.
Can be unlocked and remain
unlocked regardless of door
position by power source.
Deadlocking latchbolt.
PM,C 204 -1,-2 Swinging door deadlatch, A, B, C, 1,2, 3
M24, > jamb mounted. Unlocks D, EF
M120, =[]0 and locks remotely.
M220, Latchbolt cannot be held
S24, - retracted mechanically.
S120, Can be remotely unlocked
S220, and remain unlocked,
P24 regardless of door position,
e=11" =3 until remotely relocked.
Can be unlocked and remain
unlocked regardless of door
position by power source.
Deadlocking latchbolt.
M, C 205 -1, -2 ] Swinging door deadlatch, A B, C, 2,3
M24, E= E jamb mounted, unlocks D, E
M120 =1 when energized, latchbolt
M220 held mechanically
S24 || retracted until door is
5120 opened. Relocks upon
S220 | closing. Day key operates
P24 =8 | =3 lock electrically. Master
B:[I] =3 key operates lock
electrically and
mechanically. Deadlocking
L latchbolt.

FIG. X2.1 (continued)
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Prefixes | Function | Suffixes DESCRIPTION OF OPERATION Options ég!‘-l
Available | Number | Available Available S
ee #5
M, C 206 -1,-2 — Swinging door deadlatch, A, B, C, 2,3
M24 E= 0 jamb mounted. Unlocks D
M120 D:»[ when energized remotely.
M220 Latchbolt cannot be held
S24 || retracted mechanically.
5120 Relocks remotely. Day key
5220 — operates lock electrically.
P24 = E =J Master key operates lock
E:=|: ]:G electrically and
mechanically. Deadlocking
_‘ latchbolt.
M, C 207 -1,-2 - Swinging door deadlatch, A, B, C, 2,3
M24 &= E jamb mounted. Unlocks D, E
M120 b[ and locks remotely.
M220 Latchbolt held retracted
S24 || mechanically and can be
$120 held retracted remotely.
5220 | Relocks upon closing if
P24 &= 18 | =2 latchbolt is not held
E}:[ ]:{3 retracted remotely. Can be
remotely unlocked and
| remain unlocked
regardless of door position.
Day key operates lock
electrically. Master key
operates lock electrically
and mechanically.
Deadlocking latchbolt.
M, C 208 -1, -2 | Swinging door deadlatch, A, B, C, 2,3
M24 = i jamb mounted. Unlocks D, E
M120 ﬁ[ remotely. Latchbolt cannot
M220 be held retracted
S24 _‘ mechanically. Can be held
S§120 retracted remotely.
S220 | Relocks remotely. Can be
P24 &= E =] unlocked and remain
e[ [J=3 unlocked remotely
regardless of door position.
[ | Day key operates lock
electrically. Master key
operates lock electrically
and mechanically.
Deadlocking latchbolt.

FIG. X2.1 (continued)

12
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ASTM
Grades
See #5

Prefixes | Function | Suffixes DESCRIPTION OF OPERATION Options
Available | Number | Available Available

M 231 -1,-2 Swinging door deadbolt, A, B, C,
5120 jamb mounted. Unlocks by D
5220 I@E key or when energized.
P24 Once unlocked, deadbolt is
|| held mechanically
retracted regardless of
door position and must be

Y [ relocked by key.

r:lnl

l:llll

232 -1, -2 Swinging door deadbolt A B, C,
S§120 with roller bolt. Unlocks D, E F
S220 g=(] by key or when energized.
P24 Once unlocked, deadbolt is
|| held retracted remotely
while door is open.
Deadbolt extends

=[] [=3 automatically when door is
closed or if remotely

|| relocked while the door is
still closed.

|:|l||

::lnl

P 301 -1,-2 — Sliding door hookbolt A C NA

M24, v deadlatch, jamb mounted.

M120 i Unlocks when energized.
Hookbolt is held

mechanically in raised

position until door is

— opened. Relocks upon

closing. Key raises

{ hookbolt. Deadlocks when

0= ) closed.

P 302 -1,-2 I Sliding door hookbolt A C NA
M24, o deadlatch, jamb mounted.
M120 i Unlocks when energized.
o= Hookbolt is not held in
raised position. Auxillary
spring opens door. Relocks
— upon closing. Key raises
o hookbolt. Deadlocks when
f closed.

¥

FIG. X2.1 (continued)

13
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Prefixes | Function | Suffixes DESCRIPTION OF OPERATION Options cﬁy:s
Available [ Number | Available Available See #5

P 303 -1,-2 — Sliding door hookbolt A C NA

M24, deadlatch, jamb mounted.

M120 f Unlocks and locks

0= remotely. Hookbolt is

mechanically held in raised

position until door is

— opened remotely. Can be

i unlocked and remain
unlocked remotely

= |==D regardless of door position.

_— Relocks upon closing if

remotely relocked.

Deadlocks when closed.

P 304 -1,-2 — Sliding door hookbolt A C NA

M24, o deadlatch, jamb mounted.

M120 f Unlocks and locks

== remotely. Hookbolt is not

|| mechanically held in raised

position, can be held in

— raised position remotely
only. Relocks upon closing.

f Can be unlocked and remain

= unlocked remotely

| regardless of door position.

Deadlocks when closed.

P 305 -1,-2 ] Sliding door hookbolt A C NA

M24, 0 deadlatch, jamb mounted.

M120 f Unlocks remotely.

0= Hookbolt is not
mechanically held in raised

position. Can be held in

— raised position remotely.

Relocks by switch in lock

when door is closed.

=) Deadlocks when closed.

Tr-:n

P 310 -1,-2 Sliding door hookbolt, door B, C 1
mounted deadlock.
Operated by key one or
both sides. Deadlocks by

key.

H
i

]

FIG. X2.1 (continued)
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Prefixes
Available

Function
Number

Suffixes
Available

DESCRIPTION OF OPERATION

Options
Available

ASTM
Grades
See #5

P

311

-1,-2

Sliding door hookbolt, door
mounted deadlatch.
Operated by key one or
both sides. Automatically
deadlocks when closed.

B, C

321

-1, -2
5120
5220
P24

=0

Roll-up door jamb
mounted lock. Unlocks
when energized. Once
unlocked, latchbolt is held
mechanically retracted and
a switch energizes roll-up
door “Open” circuit.
Latchbolt extends
automatically when door is
opened. Mechanically
unlocked by key, with
latchbolt remaining
retracted until relocked by
key.

A E

NA

331

-1, -2
5120
S220

Swing gate deadlatch
unlocks when energized.
Remains electrically
unlocked until gate is
closed. Lock automatically.
Locks with power failure.

NA

332

-1, -2
5120
5220

Sliding gate deadlatch
unlocks when energized.
Remains electrically
unlocked until gate is
closed. Lock automatically.
Locks with power failure.

NA

FIG. X2.1 (continued)
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Prefixes
Available

Function
Number

Suffixes
Available

DESCRIPTION OF OPERATION

Options
Available

ASTM
Grades
See #5

401

L, K

I

Passage latch. Swinging
door latchbolt. Latchbolt
operated by trim both sides
at all times.

C

M, C

404

L, K

Entry lock. Swinging door
latch. Latchbolt operated
by trim from either side
except when outside trim
is made inoperative by a
stop or mechanical means
other than key. When
outside trim is locked,
latchbolt is retracted by
key from outside or by
operating inside trim.
Deadlocking latchbolt.

A C

M, C

405

L, K

Classroom lock. Swinging
door latch. Latchbolt
operated by key outside.
Qutside trim locked and
unlocked by key. Inside
trim always free.
Deadlocking latchbolt.

A, C

M, C

407

L, K

Storeroom lock. Swinging
door latch. Latchbolt
operated by key outside or
inside trim. Outside trim

is always inoperative.
Deadlocking latchbolt.

A C

409

L, K

Apartment entrance lock.
Swinging door latch.
Latchbolt operated by trim
from either side, except
when outside trim is locked
by key from inside. When
outside trim is locked,
latchbolt is retracted by
key from outside or by
operating inside trim.
Deadlocking latchbolt.

A, C

FIG. X2.1 (continued)
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Prefixes
Available

Function
Number

Suffixes
Available

DESCRIPTION OF OPERATION

Options
Available

ASTM
Grades
See #5

M, C

413

L, K

Dormitory lock. Swinging
door latch and deadbolt.
Deadbolt operated by key
outside or thumbturn
inside. Latchbolt operated
by trim from either side at
all times. Operating inside
trim retracts both bolts.

A C

M, C

414

L, K

Store room lock. Swinging
door latchbolt and deadbolt
Deadbolt operated by key
one or both sides.
Latchbolt operated by trim
at all times.

A C

M, C

416

Double cylinder deadbolt.
Swinging door deadbolt.
Deadbolt operated by key
both sides.

A C

M, C

417

Single cylinder deadbolt.
Swinging door deadbolt.
Deadbolt operated by key
outside and thumbturn
inside.

A, C

M, C

418

Single cylinder deadbolt.
Swinging door deadbolt
operated by key outside
only.

M, C

419

L, K

Privacy latch. Swinging
door latch and deadbolt.
Latchbolt operated by trim
both sides. Deadbolt
operated by thumb turn
inside. Emergency Release
outside. Inside trim
retracts both bolts.

FIG. X2.1 (continued)
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Prefixes
Available

Function
Number

Suffixes
Available

DESCRIPTION OF OPERATION

Options
Available

ASTM
Grades
See #5

M, C

420

L K

Entrance-corridor door
lock. Swinging door
latchbolt and deadbolt.
Latchbolt operated by trim
from either side, except
when outside trim is made
inoperative by a stop or
mechanical means other
than key. Deadbolt
operated by key outside or
turn inside. Key outside
operates both bolts.
Operating inside trim
retracts both bolts.
Latchbolt is deadlocked
when outside trim is made
inoperative or when the
deadbolt is projected.
When deadbolt is retracted,
trim is unlocked by stop or
mechanical means other
than key.

A C

M, C

421

LK

Corridor-bedroom-
storeroom. Swinging door
latchbolt and deadbolt.
Deadbolt operated by key
outside and thumb turn
inside. Latchbolt operated
by trim from both sides at
all times.

A, C

M, C

430

L K

Store room lock.
Swinging door latchbolt
and deadbolt. Deadbolt
operated by key outside
only. Latchbolt opereted
by trim at all times.

A C

M, C

431

Swinging door latchbolt and
deadbolt. Deadbolt operated
by key one or both sides.
Latchbolt by trim inside at

all times, key outside.
Outsde trim is always

rigid. Deadlocking

latchbolt.

A, C

FIG. X2.1 (continued)




Ay F1577 - 05 (2012)

Prefixes
Available

Function
Number

Suffixes
Available

Options
DESCRIPTION OF OPERATION Available

ASTM
Grades
See #5

M, C

432

L K

Swinging door latchbolt and A C
deadbolt. Deadbolt operated
by key outside and thumb
turn inside. Latchbolt
operated by trim inside at
all times. Outside trim is
always rigid. Deadlocking
latchbolt.

M, C

433

Swinging door deadlatch. A C
Latchbolt operated by key
outside. Trim rigid both
sides at all times.
Deadlocking latchbolt.

M, C

434

L, K

Swinging door latch. A C
Latchbolt operated by key
outside. Inside trim only.
No outside trim. Free at
all times. Deadlocking
latchbolt.

435

L K

Swinging door deadlatch. A C
Latchbolt by trim at all
times. Outside trim is
rigid. Deadlocking
latchbolt.

M, C

436

Swinging door latch. A C
Latchbolt by key outside.
Inside trim locked and
unlocked by key. Outside
trim is rigid at all times.
Deadlocking latchbolt.

FIG. X2.1 (continued)
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Prefixes Function Suffixes DESCRIPTION OF OPERATION Options ASTM
Available Number Available Available Grades
See #5

M, C 437 L, K
-1, =2

Swinging door latch. A C 4
Latchbolt by key one or
both sides. Trim both sides
locked and unlocked by key
simultaneously deadlocking
latchbolt.

M, C 438 L, K Swinging door latch. A C 4
Latchbolt by key one or
both sides. Inside trim
locked and unlocked by key.
No outside trim.

Deadlocking latchbolt.

M, C 439 L, K Swinging door latchbolt A C 4
and deadbolt. Deadbolt
operated by key one or
both sides. Latchbolt by
trim inside at all times, by
key outside. Outside trim
always rigid. No
deadlocking latch bolt.

M, C 461 -1, -2 Swinging door latch and A C 4
deadbolt. Latchbolt
operated by trim from both
sides except when deadbolt
is thrown. Deadbolt
operated by key one or both

sides.

FIG. X2.1 (continued)

20
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Prefixes
Available

Function
Number

Suffixes
Available

DESCRIPTION OF OPERATION

Options
Available

ASTM
Grades
See #5

M, C

462

-1, 22
L, K

Swinging door latch and
deadbolt. Latchbolt
operated by trim inside
except when

deadbolt is extended.
Outside trim always rigid.
Key one or both sides
operates latchbolt and
deadbolt.

A, C

4

M, C

464

L, K

Swinging door latch and
deadbolt. Latchbolt
operated by trim inside
except when

deadbolt is extended.
Outside trim always rigid.
Key outside operates
latchbolt and deadbolt.
Thumb turn inside
operates deadbolt.

A C

M, C

465

-1, -2
L, K

Swinging door latchbolt
and deadbolt. Latchbolt
operated by trim inside
except when deadbolt is
extended. Outside trim
always rigid. Master key
operates latchbolt and
deadbolt outside or both
sides. Day key operates
latchbolt only.

A C

M, C

466

L K

Swinging door latchbolt and
deadbolt. Trim always

rigid both sides. Latchbolt
and deadbolt operated by
master key both sides. Day
key operates latchbolt only
both sides.

A, C

M, C

467

LK

Swinging door latchbolt
and deadbolt. Trim always
rigid both sides. Latchbolt
operated by day key outside
or thumbturn inside.
Deadbolt operated by
master key outside.

A, C

FIG. X2.1 (continued)
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Prefixes
Available

Function
Number

Suffixes
Available

DESCRIPTION OF OPERATION

Options
Available

ASTM
Grades
See #5

M, C

471

Swinging door latchbolt.
Trim always rigid both
sides. Latchbolt operated
by key outside or both
sides. Deadlocking
latchbolt.

A, C

M, C

473

L, K

Swinging door latchbolt.
Trim inside operates
latchbolt. No outside trim.
Key outside operates
latchbolt. Deadlocking
latchbolt.

474

L, K

A C

Swinging door latchbolt.
Latchbolt operated by trim
inside outside trim always
rigid. Deadlocking
latchbolt.

A, C

M, C

475

L, K

Swinging door latchbolt.
Latchbolt operated by trim
inside unless locked out by
key outside. Trim outside
always rigid. Key outside
operates latchbolt.
Deadlocking latchbolt.

A C

M, C

476

L, K

Swinging door latchbolt.
Latchbolt operated by trim
inside unless locked out by
key outside. Trim always
rigid. Key both sides
operates latchbolt.
Deadlocking latchbolt.

A C

M, C

477

-1, 2
L, K

Swinging door latchbolt.
Latchbolt operated by trim
both sides unless
simultaneously locked by
key outside or both sides.
Key outside or both sides
operates latchbolt.
Deadlocking latchbolt.

A, C

FIG. X2.1 (continued)
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ASTM
Prefixes | Function | Suffixes Options
Available | Number | Available st el e el Avgtilable ger:d;;
M, C 501 S24 Swinging door deadlatch. A C 4
L, K Power unlock (fail locked)
electric control of outside
trim. Inside trim always
free. Latchbolt by key
outside. Deadlocking
latchbolt.
M, C 502 -1, =2 Swinging door deadlatch. A C 4
S24 Power unlock (fail locked)
L, K electric control of both
trim. Latchbolt by key one
or both sides. Deadlocking
latchbolt.
M, C 503 -1, =2 Swinging door deadlatch. A C 4
S24 Power unlock (fail locked)
L, K electric control of inside
trim. Outside trim always
rigid. Deadlatch by key one
or both sides. Deadlocking
latchbolt.
M, C 506 S24 Swinging door deadlatch. A CE 4
-1, =2 Power unlock (fail locked)
L, K electric control of inside
trim. No outside trim.
Deadlatch by key one
or both sides. Deadlocking
latchbolt.
M, C 601 S24 Swinging door deadlatch. A CE 4
L, K Power lock (fail locked)

electric control of outside
trim. Inside trim always
active. Latchbolt by key
outside. Deadlocking
latchbolt.

FIG. X2.1 (continued)
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q - ASTM
Available | Number | Available DESCRIPTION OF OPERATION Available | Cradss
M, C 602 K1, K2 Swinging door deadlatch. A CE 4

S24 Power lock (fail unlocked)
L, K electric control of both
sides trim. Deadlatch by
key one or both sides.
Deadlocking latchbolt.
M
o
M, C 603 -1, -2 Swinging door deadlatch. A CE 4
S24 Power lock (fail unlocked)
L, K electric control of inside
trim. Outside trim always
rigid. Deadlatch by key one
or both sides. Deadlocking
latchbolt.
M, C 604 S24 Swinging door deadlatch. A CE 4
L, K Power lock (fail unlocked)
electric control of both
sides trim. No cylinders.
Deadlocking latchbolt.
M, C 605 524 Swinging door deadlatch. A CE 4
L, K Power lock (fail unlocked)
electric control of inside
trim. Outside trim is
rigid. No cylinders.
Deadlocking latchbolt.

FIG. X2.1 (continued)
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. . ASTM
Prefixes Function | Suffixes Options
Available Number | Available DESCRIPTION OF OPERATION Available g::d:;
M, C 606 -1, -2 Swinging door deadlatch. A CE 4
S24 Power lock (fail unlocked)
L, K electric control of inside

trim. No outside trim.
Deadlatch by key one or
both sides.

FIG. X2.1 (continued)

X3. RELATED STANDARDS

X3.1 These test methods are part of a family of interrelated
standards developed to work together using common testing
approaches and grade classifications to address the specific
needs of detention and correctional facilities, including the
following: Test Methods F1450, F1577, F1592, F1643, F1758,
and F1915.

X3.2 This Appendix is intended to explain some of the
common approaches underlying the test methods noted above,
including how to distinguish between primary and secondary
materials and test objectives.

X3.3 Primary is typically an entire full-scale operating
assembly of many components and materials that are tested
together, whereas secondary is individual components that are
only a portion of a whole assembly.

X3.4 In some instances, components that are secondary in
one test become primary under a distinct and separate related
standard developed specifically for that component. These
separate standards typically apply more rigorous test methods
to fully exploit susceptibilities unique to that component.

X3.5 Titles of related standards indicated above pertain to
performance objectives for the primary component or assem-
bly. This is explained further in examples below.

X3.6 Each related standard contains grades or levels of
performance developed: to restrict passage to unauthorized
areas, to delay and frustrate escape attempts, and to resist
vandalism. These grades or levels were developed based on an
attacker’s predicted ingenuity using “riot-like” attack methods,
modified depending upon strengths and weaknesses of various
components. Attack sequence format(s), impact intensities, test
duration(s), and tools utilized are comparable from one stan-
dard to another. Using the established security grades, a user is
given reasonable assurance that components and assemblies
will perform satisfactorily at their tested security grade levels.
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These security grades establish specific measurements of
performance of the primary assembly or component material.

X3.7 Test Methods F1450—Attack impact test methods
incorporated into Test Methods F1450 address performance
characteristics of door assemblies, including constituent doors,
door frames, and sub-components installed and operating as
they would normally function in an actual detention or correc-
tional facility. Components installed in test doors and frames
are intended to be certified by their applicable separate
component standard performance. For example, separately
certify components to standards as follows: locks to Test
Methods F1577, hinges to Test Methods F1758, sliding door
devices to Test Methods F1643, and glazing to Test Methods
F1915.

X3.8 Test Methods F1592:

X3.8.1 Impact test method(s) for Test Methods F1592
address not only the performance characteristics of doors and
door frames, but also side light and multiple light frame
assemblies, again, with all necessary components installed to
form a full scale operating assembly. Once again, it is intended
that individual components should be certified under their
separate applicable standards.

X3.8.2 Users of detention components should review the
related standards applicable to those components and their test
reports for comparable attack testing grade or level of perfor-
mance.

X3.8.3 Since the primary subjects of attack under Test
Methods F1592 are the frame construction, glazing stops, and
fasteners, a consistent steel impact “panel” may be substituted
for uniformity of test results, instead of using actual security
glazing. This substitution also applies to Test Methods F1450
door vision lights.

X3.9 Complementary/Dual Certifications:
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X3.9.1 Manufacturers of components may work together to
obtain multiple complementary certifications. For example, a
lock manufacturer may team with a hollow metal manufacturer
to conduct impact testing on an assembly under Test Methods
F1450 and obtain dual certifications for impact test portions of
both Test Methods F1450 and F1577, since the test methods in
both are comparable.

X3.9.2 In another example, a security glazing manufacturer
may team with a hollow metal manufacturer to obtain a
complementary certification under Test Methods F1592.
However, in this case, Test Methods F1915 requires additional
testing of the security glazing that involves sharp as well as
blunt attack tools, and application of heat using a torch during
a blunt impact test. A security glazing product that performs
well under Test Methods F1592 hollow metal frame testing
may not satisfy all of the separate requirements of Test
Methods F1915. Separate certification under Test Methods
F1915 must also be obtained

X3.10 Components Tested for Specific Susceptibilities—
Differences in attack testing under these two test methods (Test

Methods F1915 and F1592) are related to performance degra-
dation of some security glazing, undergoing attack testing at
various thermal conditioning exposures, as well as the specific
number of impacts. Test Methods F1915 contains impact tool
attacks under both severe hot and cold conditioning, as well as
a torch sequence combined with impact from blunt tools.
Typically, heavily constructed detention hollow metal sheet is
not as susceptible to these temperature changes, which is the
reason why temperature conditioning is not included in impact
testing for Test Methods F1592 or F1450 (except temperature
conditioning for bullet resisting UL-752). Consequently, secu-
rity glazing tested and certified under Test Methods F1915
provides superior assurance of performance across a range of
environmental conditions not tested under most other previ-
ously existing standards.

X3.11 In conclusion, by choosing consistent grade levels
from these related standards, a user can obtain greater assur-
ance that both the security assembly and the multitude of
constituent components are integrated to deliver the security
performance required.

ASTM International takes no position respecting the validity of any patent rights asserted in connection with any item mentioned
in this standard. Users of this standard are expressly advised that determination of the validity of any such patent rights, and the risk
of infringement of such rights, are entirely their own responsibility.

This standard is subject to revision at any time by the responsible technical committee and must be reviewed every five years and
if not revised, either reapproved or withdrawn. Your comments are invited either for revision of this standard or for additional standards
and should be addressed to ASTM International Headquarters. Your comments will receive careful consideration at a meeting of the
responsible technical committee, which you may attend. If you feel that your comments have not received a fair hearing you should
make your views known to the ASTM Committee on Standards, at the address shown below.

This standard is copyrighted by ASTM International, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA 19428-2959,
United States. Individual reprints (single or multiple copies) of this standard may be obtained by contacting ASTM at the above
address or at 610-832-9585 (phone), 610-832-9555 (fax), or service@astm.org (e-mail); or through the ASTM website
(www.astm.org). Permission rights to photocopy the standard may also be secured from the Copyright Clearance Center, 222
Rosewood Drive, Danvers, MA 01923, Tel: (978) 646-2600; http://www.copyright.com/
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