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Designation: E 1408 – 91 (Reapproved 2000)

Standard Test Method for
Laboratory Measurement of the Sound Transmission Loss
of Door Panels and Door Systems1

This standard is issued under the fixed designation E 1408; 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 (e) indicates an editorial change since the last revision or reapproval.

1. Scope

1.1 This test method describes the laboratory measurement
of the sound transmission loss for door panels and door
systems. It also includes the measurement of the force required
to close and latch, as well as to unlatch the door under test. An
appendix presents methods to determine the respective contri-
bution of the door components and seals to the sound trans-
mission loss of a door system.

1.2 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:
C 634 Terminology Relating to Environmental Acoustics2

E 90 Test Method for Laboratory Measurement of Airborne
Sound Transmission Loss of Building Partitions2

E 336 Test Method for Measurement of Airborne Sound
Insulation in Buildings2

E 413 Classification for Rating Sound Insulation2

2.2 ANSI Standards:
ANSI/BHMA A156.2 American National Standard for

Bored and Preassembled Locks & Latches3

ANSI/BHMA A156.4 Standard 301 American National
Standard for Door Controls—Closers3

3. Terminology

3.1 Definitions:
3.1.1 For definitions of terms used in this test method see

Definitions C 634.
3.2 Definitions of Terms Specific to This Standard:

3.2.1 door—any sliding, folding, rolling, lifting, swinging
or dropping partition that provides access and can be manually
or automatically opened and closed.

3.2.2 door panel—the component of the door system that
constitutes a movable barrier without accessories: that is, the
portion of a door system which may be tested as a fixed panel
(room divider). The term door panel may be used in the report
as part of the description of the designated door system (for
example, door panel construction).

3.2.3 door system—the combined assembly of the compo-
nents designated by or provided by the test sponsor which
enables a fully operable door panel to function in normal
manner while fulfilling its intended purpose. The door system
shall include a jamb, threshold/plate/finished floor, lockset/
latch/deadbolt, knob/lever/handle, hinges/rollers/guides, stops,
panel/barrier/partition, strike plate, hardware, and seals (fixed,
automatic, pneumatic, magnetic, or manually adjustable). The
system may include mail slots, vision lights, security devices,
bells, buzzers, chimes, knockers, door closures, vents, and
add-on panels.

3.2.4 multiple doors—two or more doors mounted side by
side (in a single vertical plane), with a common astragal or
mullion; or two or more doors mounted in tandem [a series of
vertical planes with intermediate airspace(s)].

3.2.5 operable and fixed seals—the combined assembly of
components intended to minimize the passage of air, light, or
water through or around the door panel and frame assembly.
The seals may also perform other functions such as controlling
effects of chemical, thermal, blast, security, hydraulics, meter-
ology, radio frequency interference (RFI) or electro magnetic
interference (EMI); however, for this test method, only the
reduction of airborne sound transmission shall be evaluated.

4. Summary of Test Method

4.1 After the complete door system is installed and all final
adjustments are completed, the force or torque to open and to
close the door shall be measured during the operable test (see
Section 7). Subsequently the sound transmission loss of the
door system shall be tested for two conditions in any order of
preference: a fully operable door and a sealed panel (see
Section 6).

1 This test method is under the jurisdiction of ASTM Committee E-33 on
Environmental Acoustics and is the direct responsibility of Subcommittee E33.03 on
Sound Transmission.
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5. Significance and Use

5.1 This test method is used for three purposes: the labora-
tory measurement of (1) the sound transmission loss of fully
operable doors equipped with a particular combination of
hardware and seals, (2) the sound transmission loss of a
laboratory sealed door panel and (3) the force or torque
required to operate the door system.

5.2 This test method relies upon Test Method E 90 for
acoustical testing, and all requirements in that standard, includ-
ing Annex A2 (Laboratory Accreditation). Also see 6.1 for
additional references and requirements.

5.3 This test method is not intended for field tests. Field
tests of sound transmission should be performed in accordance
with Test Method E 336.

5.4 This test method evaluates the overall sound transmis-
sion loss of an operable door system which may include
various seals and hardware components. An additional (non-
mandatory) test procedure for assessing individual door com-
ponents is given in Appendix X1.

6. Procedure

6.1 The following sections of Test Method E 90 are appli-
cable to this test: Test Rooms; Flanking Transmission, Test
Specimens; Size and Mounting, Measurements of Average
Sound Pressure Levels; and the Determination of Receiving
Room Absorption.

6.2 Both the fully operable door and the sealed panel tests
shall be conducted in accordance with the procedures desig-
nated in the annex of Test Method E 90 (Operable Walls and
Doors). If the door is manually operated (non-automatic), the
force required to fully close and latch and to open (unlatch) the
door shall be measured (see Section 7). If the door contains an
automatic door closer, the forces required to open and to close
the door shall be measured (see 7.1.5.).

NOTE 1—It is suggested that the operable door condition be tested first.
If the sealed panel condition is tested first, carefully remove all sealant
residue from the specimen before testing the operable door condition.

NOTE 2—In some applications the hardware of the operable or fixed
seals furnished by the client for the test may contribute to the acoustical
performance of the door system (example: a mass loaded automatic door
bottom inserted into the bottom of a hollow core door). To determine the
contribution of that component or of the door panel, see Appendix X1.

6.3 In some applications the door system may not contain
prefabricated seals. For example, the hinge side of the door
may not have a fixed seal where the door panel butts against the
bare frame. The situation where no seal exists on the top,
bottom, or either side of the door/frame assembly shall be
reported and taken into consideration when comparing both
sets of data.

6.4 Sealed Panel Condition—Suitable acoustical sealant is
applied to both sides of the specimen (if possible) at the
peripheral junction between the edge of the door panel and the
frame so the peripheral gap between the door and the frame is
completely sealed. The sealant should not extend beyond 12.7
mm (0.5 in.) from the leading edge of any manufactured
sealing component or any other element of the door system.

6.4.1 The laboratory should evaluate the sealed door panel
for sound leaks using a stethoscope, sound level meter, sound

intensity meter, etc. throughout the test frequency range prior
to performing any sound measurements.

NOTE 3—Much of the transmission loss difference between the two test
conditions may be attributed to the door accessories used, in combination
with the door panel alone. There is a possibility that part of the difference
may be due to changes in the panel boundary conditions caused by use of
acoustical sealant in the sealed panel test.

6.5 For multiple doors, the transmission loss (TL) tests shall
be conducted with all doors operable for the operable condition
and all doors sealed for the sealed panel condition. For the
sealed panel tests, applying sealant to both sides of all the
doors in a tandem assembly becomes impractical, thus sealing
both sides of one door and one side of the other door is
acceptable but must be referenced in the report.

NOTE 4—Since multiple doors mounted side by side can present a
greater sound transmission area (the area common to both sides) or expose
additional seals and hardware to the sound source, lower transmission loss
(TL) values may result even though the components utilized in all the
assemblies consist of the same materials, fabricated by the same manu-
facturer for a single door assembly. For this reason, the TL test results
obtained from a single door should not be applied to multiple doors or
single doors with different overall dimensions.

6.6 Measurements— For both test conditions (operable door
and sealed panel) the sound transmission loss (TL) and the
sound transmission class (STC) shall be determined.

6.6.1 The area used in determining the sound transmission
loss for both the operable door and sealed panel tests shall be
the area of the door panel(s).

6.7 The test signal shall be in conformance with the speci-
fications listed in Test Method E 90.

6.8 Standard Test Frequencies—The minimum frequency
range of measurements shall be a series of contiguous one-third
octave bands with geometric center frequencies from 125 to
4000 Hz. It is recommended that the range be extended to
include at least the 100 and 5000 Hz bands. Larger room
volumes are recommended when employing lower frequencies.

7. Determination of the Force or Torque to Close, Latch,
and Unlatch the Door

7.1 It is recommended that a calibrated push and pull
tension meter4 be used, one having a maximum reading hold
and zero adjustment. The procedure described in 9.1.5 of
ANSI/BHMA A156.2 should be used for measuring the force
to latch a door. The procedure described is as follows:

7.1.1 Swinging Doors— Apply a force measuring device
perpendicular to the face of the door at a point 25.4 mm (1.0
in.) from the lock edge of the door and on the center line of the
latch bolt. The door should be ajar with the latch bolt slightly
separated from the lip of the strike plate. Close the door slowly
with minimal force by pushing the force measuring instrument
against the door until the latch bolt fully enters the strike plate
opening. The maximum force that is required to close and fully
latch the door shall be recorded. A minimum of five measure-
ments is required, and the range as well as the average force or
torque shall be recorded.

4 One suitable device (or an equivalent) is a DPP-50 Chatillon 0–50 lbs tension
meter.
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