ANSI/SDI A250.4

Test Procedure and
Acceptance Criteria for
Physical Endurance for Steel
Doors, Frames and Frame
Anchors
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Standords As Tough As Steel.™



Description

 This standard overview focuses on the content and intent of this
performance standard.

« The focus is on commercial hollow metal doors, frames and their
applicable hardware and how ANSI A250.4 can be used by the
design professional in both the selection and specification of
commercial door openings.




e
History

« 1980 - First adopted as and SDI Standard

— First attempt to replicate on-site door usage in operable test
environment

* Door
 Frame
* Hardware
— Provided manufacturers with uniform method of evaluation
* Life cycle testing of components and assembly
1994 — Adopted as ANSI A156.4
* 1999 — Re-published and adopted as ANSI A250.4




e
Purpose

* Why developed
— Provided manufacturers with uniform method of evaluation
 Life cycle testing of components and assembly
* Methods of testing
— Two (2) part test procedure:
» Cycle test at designated level of cycles
» Twist tests at designated cycle points
— Operable test:
» Door cycles with commercial hinges, exit device and closer
» Replicates on site use and abuse
 How it related to proper selection and usage
— Length of cycles tested relate to use and application
— Provides design professional with guidance
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Purpose of the standard:

— ANSI/SDI A250.4 establishes a
performance test method for
commercial hollow metal
openings

— Replicates field operating
conditions

* Operable hardware
» Door swings opens 60°x 5°
* Cycles 15 cycles / minute

« Twist tests at predefined
intervals

AMERICAN HATIOMAL ETANDARD

AMEI AZED. -2

American National Standard

Test Procedure and Acceptance Criteria for —
Physical Endurance for Steel Doors, Frames,
Frame Anchors and Hardware Reinforcings

1 Purpose

The primary purpase of this procedurs sha
be to establish a standard method of testing
the performance of a steel door mountad In @
or channel Iron frame, Installed
with appropriate anchors, under condltions that
might reasonably be congloersd an aceelerated
field operating condition

The user of this performance standard must
temper his usage with the knowledge that
there are many wariables that affect door
performance, such as different hardware, an-
chors, glass and louver cutouts, fleld modif-
catlon by partles other than the manufacturer
environmental factors, such as heat, cold
molsture, et

1.1 Reference documents
ANSI/EHMA A156.1-1997 Buifs and Hinges
ANSI/EHMA A156.3-1994 Exlt Dewvices

ANZI/BHMA A156.4-1932  Door Confrols —
Cilasers

ANSI/EHMA A156.7-1933 (R1987) Tempiate
Hinge Dimensions

2 Apparatus and equipment

The apparatus and equipment used shall be
the same when testing doors, frames or frame
anchors. The maln testing structure shall be
constructed as shown In figures 1 and 2. The
Siructure shall comform o the parts showm,
except the opening width and helght are per-
mitted to vary to allow the testing of varous
door sizes. The test frame shall be anchored
In such @ manner as to Insure rgidity.

Thne swinging mechanism shall be In two parts:
2.1 Door openar

The door opener shall be an alr motor posl-
tioned at 65" to the plane of the door In its
closed position. This will apply pressures on
the crossbar of an exit device mounted on the
test door. The actual contact point shall be set
to push the door far enowgh to open i 607157,
and refract to allow the door closer to bring
the door back Into lis original closed posltion
and then begin the cycie again. See the speck
fications in figures 1 and 1A.

2.2 Hardwars

The exit device, door closer and hinges used
In testing shall be selectad based on the manu-
facturer's recommendations for the testing level
described In Swing Test Form 1. The
manuracturers Nardware part number shall be
a part of the report. All hardware shall be
appllied fo the door and frame with fasteners
normally provided by the hardware manufac-
turer ({for example, maching sCTEWSs OF &2X
bolts) In the location recommended by the
door manufacturer. The hardware shall con-
form to the latest editlons of American Na-
tional Standards ANSIBHMA A185.1, 3, and
4. The device shall be set to close the door at
an approximate rate of 15 cycles per minute.

Hote: 'Where the applicable EHMA Test 2tan-
dards has been followed, this information shall
b recorded a5 part of the DS repoen,

3 Preparation for test
The door shall be hung In the frame on the

hinges. Hinges wsed shall canform to American
Mational Standard ANSIBHMA A156.7-1988
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Test Apparatus:

— Test fixture with pneumatic
cylinder to cycle the door at
designated rates

AMERICAN HATIOMAL ETANDARD

AMEI AZED. -2

American National Standard

Test Procedure and Acceptance Criteria for —
Physical Endurance for Steel Doors, Frames,
Frame Anchors and Hardware Reinforcings

1 Purpose

The primary purpose of this procedure shall
be to establish a standard method of testing
the performance of a steel door mounted In a
pressed steel or channel Inon frame, installed
wlth appropriate anchors, under conditions that
might reasonatly be consitered an accelerated
field operating condition.

The user of this performance standard must
temper his usage with the knowledge that
there are many wariables that affect door
performance, such as different nardware, an-
chors, glass and louver cutouts, fleld modif-
catlon by partles other than the manufacturer,
environmental factors, such as heat, cold,
molsture, ete.

1.1 Reference documents
ANSI/EHMA A156.1-1997 Buits and Hinges
ANSIEHMA A156.3-1994 Exlf Devices

ANZI/EHMA A156.4-1932  Door Confrols —
Cilasers

ANSI/EHMA A156.7-1933 (R1987) Tempiate
Hinge DImensions

The swinging mechanism shall be In two parts:
2.1 Door openar

The door opener shall be an alr motor posl-
tioned at 65" to the plane of the door In Its
ciosed position. This will apply pressures on
the crossbar of an exit device mounted on the
test door. The actual contact point shall be st
to push the door far enowgh to open It 607157,
and refract to allow the door closer to bring
the door back Inio Iis original closed position
and then begin the cycie again. See the spech-
fications in figures 1 and 1A.

2 Apparatus and equipment

The apparatus and equipment used shall be
the same when testing doors, frames or frame
anchors. The maln testing structure shall be
constructed as shown In figures 1 and 2. The
Siructure shall comform o the parts snowm,
except the opening width and helght are per-
mitted to vary to allow the testing of varous
door sizes. The test frame shall be anchored
In such @ manner as to Insure rgidity.

2.2 Hardwars

The exit device, door closer and hinges used
In t2sting shall be selectzd basaed on the manu-
facturer's recommendations for the testing level
described In Swing Test Form 1. The
manuracturers Nardware part number shall be
a part of the report. All hardware shall be
appllied fo the door and frame with fasteners
normally provided by the hardware manufac-
turer ({for example, maching sCTEWSs OF &2X
bolts) In the location recommended by the
door manufacturer. The hardware shall con-
form to the latest editions of American Na-
tional Standards ANSIBHMA A185.1, 3, and
4, The dgevice shall b2 set 1o close the door at
an approximate rate of 15 cycles per minute.

Hote: 'Where the applicable EHMA Test 2tan-
dards has been followed, this information shall
be recorded as part of the tES neport.

3 Preparation for test

The door shall Be hung In the frame on the
hinges. Hinges wsed shall canform to American
Mational Standard ANSIBHMA A156.7-1988
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Test Apparatus:

— Test fixture with pneumatic cylinder to
cycle the door at designated rates

Two part test:
— Cycle Test
— Twist Test

AMERICAN HATIONAL ETANDARD

AMEI AZED. 420

Fiamowe hinge pins
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Twist
| Test

American National Standard

Test Procedure and Acceptance Criteria for —
Physical Endurance for Steel Doors, Frames,
Frame Anchors and Hardware Reinforcings

1 Purpose

The primary purpose of this procedurs shall
be io establish a siandard method of testing
the performance of 3 steel door mountsd In 3
pressed steel or channel iron frame, Installed
with appropriata anchors, under condltions that
might reasonably be consldersd an acoelerated
field operating condition.

The user of this performance standard must
temper hls uS3ge wiih ihe knowledgs hat
there are many variables that affect door
performance, such as different hardwares, an-
chors, glass and lowwver cutouts, fleld modif-
catlon by partles other than the manufacturer,
environmental Tactors, such as heat, cold,
maolsture, ste.

1.1 Reference decuments
ANZIEHMA A156.1-1997 Butts and Hinges
ANSI/EHMA A156.3-1994 Exit Devices

ANSI/EHMA A156.4-1992  Door Confrols —
Closers

ANSI/BHMA A156.7-1933 (R1957) Templale
Hinge DImensions

2 Apparatus and equipment

The apparaius and equipment used shall b
the same when testing doors, rames or fram
anchors. The main testing structure shall b
constructed as shown In figures 1 and 2. Th
siructure shall conform fo the parts shown|
1 ihe opening widih and helght are per
mitted to wary to allow the testing of varou
door sizes. The fest frame shall be anchore
In such a manner as to Insure righdity.

The swinging mechanlsm shall b2 In twa parts:

2.1 Door openar
The door opener shall be an alr motor posk-

tioned at 65" to the plana of the door n Its
closed position. This will apply pressures on
the crossbar of an exlt device mounted on the
test door. The actual cont point shall be sat
to push the door far enpwgh to open It 607 157,
and retract to allow the door closer to bring
the door back Into Iis original closed position
and then bagin the cycie agaln. See the specl-
flcations In figures 1 and 1A.

2.2 Hardware

The exit device, door closer and hinges used
In tasting shall b= selectad basad on the manu-
facturer's recommendations for the testing level
described In Swing Test Form 1. The
manufacturer's hardware part number shall be
a part of the report. All hardware shall be
applied 1o the door and Tame with fastenars
normally provided by the hardware manufac-
turer (for example, maching SCTEWs OF £2X
bolts) In the locatlon recommended by the
door manufacturer. The hardware shall con-
form to the |atest editions of American Na-
tional Standards ANSUBHMA A155.1, 3, and
4. The device shall be set 10 closs the door at
an approximate rate of 15 cycles per minute.

Mote: Whene the applicable BHMA Test Stan-
dards has been followed, this information shall
be recorded as part of the test report.

3 Preparation for test
The door shall be hung In the frame on the

hingas. Hinges wsed shall conform to American
Mational Standard AMSIEHMA A155.7-1938
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Operable Opening:
— EXxit device
— Door closer
— Hinges

=1

Push side
of door

=0

Pull side
of door

F 1

L 1
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American National Standard

Test Procedure and Acceptance Criteria for —

Physical Endurance for Steel Doors, Frames

Frame Anchors and Hardware Reinforcings

1 Purpose

The primary purpose of this procedurs shall
be io establish a siandard method of testing
the performance of 3 steel door mountsd In 3
pressed steel or channel iron frame, Installed
with appropriata anchors, under condltions that
might reasonably be consldersd an acoelerated
field operating condition.

The user of this performance standard must
temper hls uS3ge wiih ihe knowledgs hat
there are many variables that affect door
performance, such as different hardwares, an-
chors, glass and lowwver cutouts, fleld modif-
catlon by partles other than the manufacturer,
environmental Tactors, such as heat, cold,
maolsture, ste.

1.1 Reference decuments
ANZIEHMA A156.1-1997 Butts and Hinges
ANSI/EHMA A156.3-1994 Exit Devices

ANSI/EHMA A156.4-1992  Door Confrols —
Closers

ANSI/BHMA A156.7-1933 (R1957) Templale
Hinge DImensions

2 Apparatus and equipment

The apparatus and equipment used shall be
the same when testing doors, frames or frame
anchors. The maln testing siruciure shall be
constructad as shown In figures 1 and 2. The
siructure shall confarm fo the parts shown,
except the opening width and helght are per-
mittad to vary o allow the tasting of varous
door sizes. The fest frame shall be anchored
In such @ manner as to Insure rigidity.

The swinging mechanism shall b2 In twa parts:
2.1 Door opensar

The d@oor opener shall be an alr motor posk-
tioned at 65" to the plans of the door In s
closed position. This will apply pressures on
the crosebar of an exit device mounted on the
test door. The actual contact point shall be sat
to push the door far enowugh to open It 60° 45",
and retract to alow the door Closer o bring
the door back Into Iis original closed position
and then beqin the cycle again. See the speck

floatigne In flgurac 4 and 48

2.2 Hardware

Thne ext device oser and hinges used
In testing shall be selectad Dased on the manu-
facturer's recommendations for the testing leve
described In Swing Test Form 1. The
manufacturer's hardware part number shall be
a part of the report. All hardware shall be
appllied to the door and frame fagteners
normally provided by the hardware manufac-
turer (for example, machine scTews oOF £2X
) In the location recommended by the
I manufacturer. The hardware shall con-

to the latest editions of American Na-
al Standards ANSUVBHMA A156.1, 3, and
ne device shall be set fo close the door at
pproximate rate of 15 cycles per minute

Note: Where the applicable BHMA Te
dards has been Tollowed f
be recorded as part of Ehe &

3 Preparation for test

The door shall be hung In the frame on the
hingas. Hinges wsed shall conform to American
Mational Standard AMSIEHMA A155.7-1938




Test specimen:
— Door:
3070 nominal size door

* Production doors shall be
used

» Detailed description of the
construction

Overview — Performance Test
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(R1957), or latast edition. Care shall b taken
t0 Insure the hinges are properly appiled to the
door and frame 3s recommended DY the hinge
manufaciurers, and any hings fllers, If any,
are In place. The clearance between the door
and the frame shall b= made part of the perfor-
mance t=st report.

The door frame shall be securaly fastened to
tne test frame opening structure In accordance
with the manufaciurer's Instructions. The manu-
facturer Is pesmitted to salect anchors for spe-
ciflc wall applications {|.e., wood stud anchors
or stegl sted anchors, loose or welded In or
exlsting masonry wall anchors).

Mutes shall be Instalied on the frame and
the stop face of the door shall contact the
mutes. The frame shall be checkad for
plumbness, squareness, rigidity, and gen-
eral appearangs.

Whnen applicable, wall sUrface materials (e.g..
drywall) shall be applied to the test frame
opening at the frams throat to simulats actual
construction conditions.

4 Test specimen

4.1 Doors

Unless specified otherwise, the test shall be
performed on a 3070 nominal size d Other
sizes shall be specified for &
deems It necassary. Any o
construction but of lessar size than the suc-
cassfully tested specimen shall be deemed 1o
hawve passed. Production doors shall be used
excEpt when this procegure |5 wsed In expan-
mental work.

A getalled deseription of the construction of
the door and the applicable process such as
welding, bonding, etc. used for attaching com-
pone: shall recorded as part of the
performance r Swing Test Form 1, under
the “remarks™ saction.

q X Framas

Unigss specified otheraise, the 128t shall be
performed on a 3070 nominal slze frame hav-
Ing a 5 %" [ami depth. Other slzes are permit-
ted to be specified If the user deems It necas-
sary. Produstion frames and anchors shall be

used, except whan this procedurs Is usad In
experimantal work.

A detalled description of the goor frame which
nall cover all COMponents used In the frame's
construction, as well 35 applicable Drocessss
(guch as welding, etc.) used for attaching and
connecting coM@Onents, shall be recorded as
part of the performance report, Swing Test
Form 2, under the “remarks® section.

4.3 Frams anchors

Unlegs specified otherwlse, anchors tested
ghall be those designed Tor a 5 °/4" |amb d2pth
frame. This wil aliow the test rame venical
SUpport channels to remaln at a reasonable
glze. The test Is Intended io evaluate the
performance of, but not limited o, welded-in-
wood stud, loose snap-in wood stud, welded-
In steel stwd, looss enap-in steel siud, com-
pression anchor, welded-In existing masonry
wall and loose snap-in existing masonry wail
anchors. Anchors taken from production shail
bE used, EXcepl WNen this procedurs |s used
In exparimental work.

A detalled gescription of the frame and an-
choring system which shall cover all #=1alls of
the anchors, as well a5 the means of aitach-
ment In the frame and the welght of the door
us2d for the 1es! shall be recorded as part of
the performance report, Swing Test Form 2.

3 Swing test

5.1 Doora

Duration of the test shall be 250,000 cyeles
with latching for Level C doors; 500,000 cycles
with latching for Level B doors; and 1,000,000
cyeles with latching for Level A doors. A gen-
eral Inspecilon of the door shall be made at
25,000 cyce Infervals for the first 100,000
cycles and at 50,000 cycles thereamer. A me-
chanlcal countsr or equivalent shall be used
to record the eycles.

The general Inspection shall cover all compo-
nents readlly accesslnle, such as face skins,
exposed hinge and'or lock stlles, flush closing
channels, end closures, hinge relnforcements,
and lock body/face plate relnforcements. Ad-
ditionally, the Inspection shall cover the Integ-
rity and rellability of processes, Such a5 weld-
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Test specimen:
— Frame:
* Production frame

* Detailed construction
description

KD or Welded
— Anchors:
« Snap-in or welded

ANSI| AJS0.4-2001

(R1957), or latast edition. Care shall b taken
t0 Insure the hinges are properly appiled to the
door and frame 3s recommended DY the hinge
manufaciurers, and any hings fllers, If any,
are In place. The clearance between the door
and the frame shall b= made part of the perfor-
mance t=st report.

The door frame shall be securaly fastened to
tne test frame opening structure In accordance
with the manufaciurer's Instructions. The manu-
facturer Is pesmitted to salect anchors for spe-
ciflc wall applications {|.e., wood stud anchors
or stegl sted anchors, loose or welded In or
exlsting masonry wall anchors).

Mutes shall be Instalied on the frame and
the stop face of the door shall contact the
mutes. The frame shall be checkad for
plumbness, squareness, rigidity, and gen-
eral appearangs.

Whnen applicable, wall sUrface materials (e.g..
drywall) shall be applied to the test frame
opening at the frams throat to simulats actual
construction conditions.

4 Test specimen

4.1 Doors

Unlzss specified otheraise, the test shall be
performed on & 3070 nominal size $o0r. Other
glzes shall be spacified Tor 1eslng IT the user
OEEMS It Necessary. ANy 0007 Of the same
construction but of lgsser size than the suc-
cassfully tested specimen shall Da deemed o
have passed. Production doors shall be used
EXCEPT When this procedure |5 used In =xpen-
mental work.

A detalled deseription of the consiruction of
the door and the applicable process such as
welding, bonding, etc. used for aitaching com-
ponenis, shall be recordsd a5 part of the
performance report, Swing Test Form 1, under
tha “remarks” saction

used, except when this procedurs 15 usad In
experimental work.

A detalled description of the door frame which
shall cover all o nents used In the frame's
construction. as well a5 applicanie processes
(such as welding, &tc.) used for attaching and
conneciing components, shall be recorded as
part of the performance report, Swing Test
Form 2, under the “remarks” section.

4.3 Frams anchors

Unless specified otherwlse, anchors tested
£hall be those designed for 3 5 /4" [amb depin
frame. This will aliow the test rame vel
support channels to remaln at a reasonable
size. The test Is Intended io evaluate the
performance of, but nat limited to, welded-In-
wood stud, loose snap-in wood stud, welded-

In steel stwd, loose snap-in steel stud, com-
Lre on anchor welded-ln sxlsting ma '\1':'

4.2 Framsas

Unless specified otherwise, the 1est shall be
performed on a 3070 nominal size frame hav-
Ing a 5 %" [amb depth. Other slzes are permit-
ted to be specifled If the user deems It neces-
sary. Produstion frames and anchors shall be

wall and loose snap-in existing masonry wail
anchors. Anchors taken from production shail
bE used, EXcepl WNen this procedurs |s used
In exparimental work.

A detalled gescription of the frame and an-
choring system which shall cover all #=1alls of
the anchors, as well a5 the means of aitach-
ment In the frame and the welght of the door
us2d for the 1es! shall be recorded as part of
the performance report, Swing Test Form 2.

3 Swing test

5.1 Doora

Duration of the test shall be 250,000 cyeles
with latching for Level C doors; 500,000 cycles
with latching for Level B doors; and 1,000,000
cyeles with latching for Level A doors. A gen-
eral Inspecilon of the door shall be made at
25,000 cyce Infervals for the first 100,000
cycles and at 50,000 cycles thereamer. A me-
chanlcal countsr or equivalent shall be used
to record the eycles.

The general Inspection shall cover all compo-
nents readlly accesslnle, such as face skins,
exposed hinge and'or lock stlles, flush closing
channels, end closures, hinge relnforcements,
and lock body/face plate relnforcements. Ad-
ditionally, the Inspection shall cover the Integ-
rity and rellability of processes, Such a5 weld-
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Swing Test

* Purpose:

— Full-sized operable door to
simulate actual applications

— Evaluate door panel degradation
 Cycles:

— Level “A” = 1,000,000 cycles

— Level “B” = 500,000 cycles

_ Level “C” = 250,000 cycles

Flgure 1 — Swing tast dstan

Refer to ANSI A250.8 for guidance in selecting the correct cycle
levels in relationship to opening use, application and abuse.




Swing Test Report

* Report filled out by technician
witnessing test

 Test can be withessed and
certified by test lab

Performance Report — Swing Test Form 1 Date Performance Report — Swing Test Form 2
Test® Manutacturers Test®
Manufacturars TypeanaSizeorDoors ___ k& | samown atn Type and Slze of Frame
Welght of Door Welght of Door Type of Anchors
T s
‘‘‘‘‘‘‘ slals & = ]l ]
e Intereals
Conditon of edge: ‘Canalton of gerars
o =
Smm T ==t
ES oo cearnce
S St
= = HEEEEEEERENENEEERENEER
=
b e vl
Canter b
Tep . .
Battom Canter 5
A
Coradtion of top L]
Closure Batizm §
“Condition of both LT
s
et
Flgure 1 — Swing tast datan
i gree
e
Yoy ey
aicat Dropr: col Lewst B Frame. LeveiAFmre
———
S — -
mmmmmmmmmmmmmmmmmmm -
Hinge wemeer _____F | ||l |  rwngemanwacturer & Numper
1 -—&T Lock Manufacturer & Number _____  F | | T~ - Lock Manufacturer & Number
— P g # 7 D E I t
1arks:

Page #8 — Frame Evaluation
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Twist Test

* Purpose:
— Simulate abuse Sovew
— Evaluate door panel degradation
« Conducted at: |l
— 25,000 cycle intervals for the first /

nge

— 100,000 cycles and at 50,000 cycle | @ e
Intervals for the balance of the test.

* Load pressure:
— Loads in 30 Ib. increments
— Max 300 Ib. load applied
— Reduce load in 30 Ib. increments

Force gage

Remove hinge pins

Lever Bd

g clam
I:?qm E?mers
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Twist Test Report

Plotted curve drawn through the points shall graphically demonstrate the reaction of
the door to increasing and decreasing pressures at different cycle intervals.

Performance Report — Twist Test Form 3
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