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INTRODUCTION

1 Scope

1.1

These requirements cover heat responsive links used for fire-protection service. These links consist

of devices intended for installation under load conditions such as for use with automatic fire suppression
systems; or automatic closure devices for doors, windows, dampers or smoke relief vents.

1.2 Heat responsive links are categorized by temperature rating, type of coating or plating, minimum and

maximum desi

gn load, and other factors which may have a bearing on their intended use.

2 Units of Measurement

2.1 Values ¢
approximate in

3 Components

3.1 Except a
requirements f

3.2 Acompo
a) Invg
produc
b) Is su

3.3 A compd

use.

3.4  Specific

capabilities. §

temperatures not exceeding specified limits, and shall be used only under those specific co

4 Undated R

4.1  Any undg

tated without parentheses are the requirement. Values in parentheses are
formation.

5 indicated in 3.2, a component of a product covered by this standard shall
pr that component.

hent is not required to comply with a specific requirement that:

Ives a feature or characteristic not required in the application of the cor
covered by this standard, or

perseded by a requirement in this standard.

nent shall be used in accordance with its rating established for the intende

uch components—are intended for use only under limited conditions, s

eferences

ted.reference to a code or standard appearing in the requirements of this st

interpreted as

explanatory or

comply with the

hponent in the

d conditions of

components are dincomplete in construction features or restricted in performance

ich as certain
hditions.

bndard shall be

Féferring to the latest edition of that code or standard.

5 Glossary

5.1
links.

For the purpose of this standard, the following definitions describe various types of heat responsive

5.2 BI-METALLIC TYPE - Two different metals mechanically fastened together. Each metal has different
expansion characteristics which act to release a load when exposed to sufficient heat. This type of device
may be resettable.

5.3 FUSIBLE TYPE - Two or more metallic parts having a solder element that fuses to release a load
when exposed to sufficient heat.
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5.4 GLASS BULB TYPE - Liquid-filled glass bulb that fractures to release a load when exposed to
sufficient heat.

5.5 HEAT RESPONSIVE LINK — A device that includes a heat responsive element and other features
that allow for the application of external installation loads.

5.6 QUICK RESPONSE TYPE — A heat responsive link that complies with the applicable requirements
for such links as specified in Sensitivity — Oven Heat Test, Section 11.

CONSTRUCTION

6 Temperature Ratings

6.1 A heat r¢sponsive link shall be constructed for service where the maximum-normal ambient air
temperature atjthe point of installation does not exceed that specified in Table 6.1.

6.2 A heat regponsive link shall have one of the temperature ratings specified in"Table 6.1.

Table 6.1
Temperature classifications and ratings

Temperhture Temperature ratings Maximum ambient temperpature

classifidation Degrees F (Degrees C) Degrees F (Degfees C)
Low 125-130 (51-54) 90 B2)
Ordinary 135-170 (57=,77) 100 PB8)
Intermediate 175-225 (79 -107) 150 (p6)
High 250 - 300 (121 -149) 225 (107)
Extra high 325-375 (163 —191) 300 (149)
Very extra high 400 - 475 (204 — 246) 375 (191)
Ultra high 500 —575 (260 - 302) 475 (246)

7 Coatings and Platings

7.1 The operation characteristics of a heat responsive link shall not be impaired by the application of any
factory appliedicoating or plating when tested in accordance with these requirements.

7.2 A corrosion resistant coating or plating shall be uniformly applied.
7.3 A wax coating shall not be brittle when new nor become brittle with age.

7.4 A wax coating shall not crack, flake, slip, or flow when tested at the maximum temperature for which
the link assembly may be installed. See High Temperature Exposure — Test for Wax Coated Heat
Responsive Links, Section 13.
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PERFORMANCE

8 Strength of Heat Responsive Element and Link Assembly Tests

Fusible-alloy and Bi-metallic Types

responsive link assembly shall either:

a) Sustain a load of 5 times the maximum design load for a period of 150 hours when tested in
accordance with 8.1.2; or

b) Demonstrate the ability to sustain the maximum design load as specified in 8.1.3 when tested in

qneoaith Q 4 A and Q 4 O
et oot oo

8.1

8.1.1 A heat
accord

8.1.2 Atleas

the manufactu
One attachme
to be applied t
requirements s

8.1.3 As an
support a load
in 8.1.5.

8.1.4 Atleas
the manufactu
One attachme
to be applied
requirements 9

8.1.5 Atleas
to 5 times the

function of tim
shall sustain a
temperature of

[ ten sample link assemblies of the lowest temperature rating are to be load
Fer's maximum design load for 150 hours at an ambient temperatuse of 70 2
ht end of each sample is to be connected to the test supporting @pparatus.
o the other attachment end in the intended direction. All ten samples shall ¢
pecified in 8.1.1(a).

alternative to the requirements specified in 8.1.2, a~heat responsive link

[ ten sample link assemblies of the lowesttemperature rating are to be load
rer's maximum design load for 1 minute at an ambient temperature of 70 4
Nt end of each sample is to be connegted to the test supporting apparatus.
o the other attachment end in the intended direction. All ten samples shall ¢
pecified in 8.1.1(b).

[ ten samples are to be Joaded at various values in excess of the maximum
maximum design load to derive a least-square, full logarithmic regression cu
b, from which the loads at 1 hour and 1000 hours are to be determined. At le
load for a time greater than 100 hours. The test samples are to be loaded 4
70 £5°F (21 £3°€). The maximum design load shall then comply with the foll

1.02L,7
L

o

d=

bd to five times
5°F (21 £3°C).
[he test load is
omply with the

assembly shall

for 1 minute when tested as specified in 8.1.4; and’comply with the requirefnents specified

bd to five times
5°F (21 £3°C).
[he test load is
omply with the

design load up
've of load as a
hst one sample
t a conditioned
pwing:

where:

L, is the load at 1000 hours;

L, is the load at 1 hour; and

L, is the maximum design load.

8.2 Glass-bulb types

8.2.1
with the followi

ng:

A heat responsive link assembly incorporating a glass bulb heat responsive element shall comply

a) Sustain a load of 5 times the maximum design load for a period of 150 hours when tested in
accordance with 8.1.2; and
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b) The lower tolerance limit for bulb strength, based on calculations with a degree of confidence of
0.99 for 99 percent of samples, shall exceed twice the load applied to the bulb at maximum design
load, based on calculations with the same degree of precision when tested in accordance with
8.2.2.

8.2.2 The bulb strength is to be measured by applying a steadily increasing load, using a compression
testing machine, until the bulb breaks or fractures. This test is to be conducted with the bulb mounted in
the seating parts used in the assembly and the load is to be applied at a rate not exceeding 55 pounds-
force per second (245 N/s) or at a rate the deflects the bulb 0.02 inch (0.51 mm) per minute, whichever
measurement is convenient for the test apparatus being used. Bulb seatings may be reinforced
circumferentially in a manner not interfering with the bulb breakage. A minimum of 15 samples of each
temperature ratlng and each bulb type are to be tested Calculations are to be based on the Normal or
Gaussian Distribt licable due to
manufacturing pr design factors See Append|x A

9 Glass-Bulh Thermal Shock Test

9.1 A glass bulb type heat responsive element assembly shall withstand\the thermal ghock of rapid

temperature ch
(10°C). At leas
than the rated ¢
another liquid b

10 Operating

anges having a range from 20°F (11°C) less than its rated operating temps
t five sample bulbs are to be conditioned for 5 minutes in\a liquid bath at 20
perating temperature. The samples then are to be removed and immediately
ath at 50°F. There shall be no breakage or fracture{af the glass bulb.

Temperature (Bath) Test

10.1  The op
range having

Fahrenheit temperature of the range, whichever-is greater. For the purpose of this dete
marked temperature rating is to be included as‘one of the ranged values, making a total of 1

range. Table 6.

10.2 Link ops
of the glass by
occurs which d
considered the

10.3 Not less
rating are to be

rating temperature of heat responsive\links, when bath tested, shall ope
maximum temperature not in excess of 10°F (5°C) or 107 percent of

1 defines temperature ratings:

ration for this test includes the intended functioning of the eutectic elements
Ib heat responsiveselement. If partial fracture of the glass bulb in the liqui
bes not result in-link operation, the temperature at which the bulb fracture oc
operating temperature.

than tényheat responsive links of both coated and uncoated types of ead
subjected to this test. All ten samples shall comply with the requirements of ]

rature to 50°F
°F (11°C) less
submerged in

fate within the
the minimum
rmination, the
1 values in the

or any rupture
d environment
curred shall be

h temperature
0.1.

10.4 The he

atTesponsive tmks—are—to—beptaced—mamupright positiomunder a—toa

equal to the

manufacturer's minimum design load, but not less than 1 pound-force (4 N), and completely immersed in
the water or oil bath. The bath vessel is to be provided with a source for heating the liquid at the prescribed
rate and with means to agitate the liquid and measure the temperature of the liquid bath.

10.5 Water is to be used in bath tests of heat responsive links which have operating temperature ratings
of 175°F (79°C) or lower. Samples having operating temperature ratings of 176 to 575°F (80 to 302°C) are
to be bath-tested in an oil having a flash point exceeding the test temperature.

10.6 An agitator is to be used as an aid in obtaining uniformity in temperature of the liquid in the bath.

10.7 A calibrated temperature-measuring device is to be used to determine temperature of the liquid in
bath tests. The sensing element of the temperature measuring device is to be held level with the heat
responsive link by a support member.
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10.8 The temperature of the bath liquid is to be raised until the liquid is within 20°F (11° C) of the
temperature rating of the device for a device having a temperature rating of 300°F (149°C) or less, and
within 30°F (17°C) for a device having a temperature rating of 325°F (163°C) and higher. The temperature
rise then is to be controlled at a rate not exceeding 1°F (0.5° C) per minute until operation or until a
temperature 20°F (11°C) above the rated temperature is reached. The temperature of the liquid and the
time of operation, as each heat responsive link operates, are to be recorded.

11 Sensitivity — Oven Heat Test

11.1  Alink shall have the following operating time characteristics when tested in the sensitivity test oven
as specified in 11.2 — 11.5:

a) For a-Q ach-sample-shal-have-a-madmum-eperating-time-as-spesified4n Table 11.1. If
the link|temperature rating is not shown in Table 11.1, the maximum operating time fpr each sample
determined by using the formula specified in 11.5 based on a Respofse Time Index (RTI)

value of 50 (m-s)"2 [90 (ft-s)"?], and the marked temperature rating of the link!

b) For @& standard response link, each sample shall have a maximum operating timg as specified in
Table 1[1.1. If the link temperature rating is not shown in Table 11.1, the maximum operating time for
each sample is to be determined by using the formula specified-in 11.5, based on|a RTI value of
350 (mfs)"? [630 (ft-s)""?] and the marked temperature rating of the link.

c) The |mean operating time shall be equal to or less than a 1.30 multiple of the mean operating
time of|the link tested in accordance with (a) and (h). after being subjected to the |exposure tests
specifigd in Section 15, 10-Day Corrosion Test, and.Section 16, 30-Day Corrosion Tegst.

Tabie 1.1
Operating time for links,in sensitivity-oven heat test

Quick response Standard Cloated standard
type, response type, ftesponse type,
Temperature rating Oven temperature seconds seconds seconds?
°F (°C) °F (°C) Max. Max. Max.
135 (57.2) 275 (135) 11.2 78.0 180
140 (60.0) 275 (135) 12.3 86.1 180
155 (68.3) 275 (135) 12.3 86.1 180
160 (71.1) 275 (135) 174 121.3 180
165 (73.9) 275 (135) 18.8 131.1 180
175 (79.4) 386 (197) 12.1 84.8 180
200 (93.3) 386 (197) 16.1 112.4 180
212 (100.0) 386 (197) 18.2 127.1 180
220 (104.4) 386 (197) 19.6 137.3 180
250 (121.1) 555 (291) 14.3 99.3 180
286 (141.1) 555 (291) 18.1 126.8 180
300 (148.9) 555 (291) 19.8 138.5 180
360 (182.2) 765 (407) 16.7 117.0 180
400 (204.4) 765 (407) 20.0 139.9 180
450 (232.2) 765 (407) 246 172.3 180
500 (260.0) 765 (407) 30.0 210.3 210.3
@ Corrosion resistant links with coated heat responsive elements including wax, lead, Teflon, wax over lead, and polyester coating.
Coated quick response links shall comply with 11.1(a).
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Table 11.2
Sensitivity oven temperatures

Temperature rating Oven temperature
°F (°C) °F £2°F (°C £1°C)
135-170 (57 -77) 275 (135)
175-225 (79-107) 386 (197)
250 - 300 (121 -149) 555 (290)
325-375 (163 -191) 765 (407)
400-475 (204 — 246) 765 (407)
500 — 575 (260 — 302) 765 (407

11.2 Ten sam
the heat respo
and with the br
flow. The samp

11.3 The sam
to be quickly p
determine if op

11.4 The senmsitivity test oven is to consist of an 8-inch (203-mm) square stainless ste
e 11.1. A constant air velocity of 8.33 +0.05/feet per second (2.54 +0.01 np/s) and an air

shown in Figun
temperature as
be measured |
temperature is
sample as sho

nsive element located at least 1 inch (25.4 mm) away from the inside surfag
badest part of the link, or with the heat responsive element of thelink, facing

Bration occurs within the time specified in 11.1.

ples of heat responsive links of each type are to be placed in the sensitivity|

es are to be at the minimum load specified by the manufacturer,

unged into the sensitivity test oven in the vertical pesition. Each link is to &

specified in Table 11.2 for each temperature rating are to be established. A
sing an orifice plate and a manometéer or a bidirectional probe and a velg
fo be measured by use of a 30 AWG (0.05 mm?) thermocouple centered ups

vn in Figure 11.1.

test oven with

es of the oven

toward the air

ples are to be conditioned at 75 +2°F (24 +1°C) for at ledst 2 hours. The samples are then

e observed to

B| chamber as

ir velocity is to
meter. The air
fream from the
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11.5 The req
equation:

Where:

RTlis f

Figure 11.1

Sensitivity test oven
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SPRINKLER

(
( b
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N
7

ORIFICE FINE MESH

SCREENS

8"x8"(203x203mm) SQUARE DUCT

54"

(1.37m
HEATING
PLENUM

b

AIR VELOCITY DAMPER

X

— |
.

8"x8"(203x203mm) SQUARE DUCT

S31438 BLOWER

uired link operating time valties specified in 11.1 shall be calculated by usin

(7= T)

T,~ T,

—RTI* In|1 —

SJu

Response Time Index [(m-s)"?; (ft-s)"?]

t,is Op

erating time of the link [s]

u is Nominal gas velocity in the test section of the wind tunnel [2.54 m/s; 8.33 ft/s]

T, is Marked temperature rating of the link [°C; °F]

T4 is Nominal gas temperature in test section in Table 11.2 [°C; °F]

T, is Nominal ambient air temperature [24°C; 75°F]

12 High Tem

121

perature Exposure — Test (90-Day) Heat Responsive Links

g the following

A heat responsive link not having a wax coating shall withstand the maximum design load for 90

days, without evidence of weakness or operation, an exposure to the temperature specified in Table 12.1.
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After the exposure, each heat responsive link shall comply with the Sensitivity — Oven Heat Test, Section
11.

12.2 An automatically controlled, circulating-type, constant-temperature oven is to be used for this test.
Five previously untested heat responsive links of each operating temperature are to be placed in an oven
at the specified temperature and under the maximum design load.

12.3 Each sample is to be examined weekly for weakness as evidenced by its inability to withstand the
load for the test duration.

Table 12.1
High-temperature exposure test conditions

Temperature rating Test tempera]ure
Degrees F (Degrees C) Degrees F (+2°F) (DJgrees C) (¥1°C)
Low 125-130 (52 - 54) 110 (43)
Ordinary 135-140 (57 - 60) 120 (49)
141 -170 (61-77) 125 (52)
Intermediate 175-195 (79-91) 155 (68)
196 — 225 (91-107) 175 (79)
High 250 - 270 (121 -132) 230 (110)
271-300 (133 +149) 250 (121)
Extra high 325-375 (163— 191) 300 (149)
Very extra high 400-474 (204 — 246) 375 (191)
Ultra high 500 - 575 (260 — 302) 475 (246)

13 High Temperature Exposure — Test for Wax Coated Heat Responsive Links

13.1 A wax goated heat responsive link shall withstand the maximum design load, for 9D days without
evidence of wejpkness, operation;-ot'exposure of the base material, an exposure to the majimum ambient
temperature specified in Table 6.1. Following the exposure, the coating shall not shoyw evidence of
deterioration syich as cracking, flaking, or flowing. After the exposure, each heat responsive link shall
comply with thg Sensitivity:=Oven Heat Test, Section 11.

13.2 An automatically controlled, circulating-type, constant-temperature oven is to be used for this test.
Five previously] untested heat responsive links with each type of coating are to be placed i* the oven, the
air of which is to be mainiained constanfly at the specified temperaiures.

13.3 Each sample is to be examined weekly for wax coating degradation or link weakness as evidenced
by its inability to withstand the load for the test duration.

14 Evaporation Test for Wax Coatings

14.1  When tested as specified in 14.3, a protective coating containing volatiles such as wax or similar
material shall not shrink, harden, crack, or flake.

14.2 When tested as specified in 14.3, the loss of volatiles in a wax coating shall not exceed 5 percent of
the weight of the original sample.
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