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Headquarters. Contact Commandant 
(CG–ENG), Attn: Office of Design and 
Engineering Systems, U.S. Coast Guard 
Stop 7509, 2703 Martin Luther King Jr. 
Avenue SE., Washington, DC 20593–7509. 

[CGFR 69–72, 34 FR 17498, Oct. 29, 1969, as 
amended by CGD 82–063b, 48 FR 4783, Feb. 3, 
1983; CGD 88–070, 53 FR 34537, Sept. 7, 1988; 
CGD 95–072, 60 FR 50467, Sept. 29, 1995; CGD 
96–041, 61 FR 50734, Sept. 27, 1996; USCG–1999– 
5151, 64 FR 67185, Dec. 1, 1999; USCG–2009–0702, 
74 FR 49238, Sept. 25, 2009; USCG–2013–0671, 78 
FR 60161, Sept. 30, 2013] 

§ 164.007–2 Purpose. 
The purpose of this specification is to 

set forth tests necessary to measure 
the insulation value of structural insu-
lation specimens under fire exposure 
conditions. The tests are not intended 
to measure the integrity of structural 
components of an assembly Insulation 
meeting this specification is adequate 
to limit the average temperature rise 
of a steel bulkhead to 139 °C. (250 °F.) at 
the end of a 60-minute standard fire 
test. 

§ 164.007–3 Conditions of approval. 
(a) Structural insulation shall be of 

such quality as to successfully meet 
the requirements for an incombustible 
material as set forth in subpart 164.009 
of this part. 

(b) Structural insulation shall be of 
such quality and thickness as to suc-
cessfully pass all of the tests set forth 
in § 164.007–4, and the retests required 
by § 164.007–8. 

(c) The product shall be so marked as 
to be readily identifiable to an inspec-
tor in the field. The marking shall in-
clude the Coast Guard approval num-
ber. 

§ 164.007–4 Testing procedure. 
(a) Tests. All tests, including the 

retests, shall be conducted at the Na-
tional Bureau of Standards or other 
laboratories designated by the Coast 
Guard. 

(b) Test of physical properties. (1) Den-
sity measurement: The smallest sam-
ple for density measurements of solid 
materials shall be 30 cm × 30 cm (12″ × 
12″) by the submitted thickness. 
Length and width measurements shall 
be made to the nearest 1 mm. (1⁄32″), 
thickness to the nearest 0.25 mm. 

(0.01″), allowance being made of any 
nonflatness of the major surfaces of the 
specimen. Measurements of dimensions 
of fibrous insulations shall be made to 
the nearest 1.5 mm. (1⁄16″) on a nominal 
30 cm. (12″) cube assembled from sheets 
of thickness as received. The average 
of at least four measurements of each 
dimension shall be reported. The 
weight shall be determined with a scale 
or balance sensitive and accurate to 0.5 
percent or less of the total weight. The 
dimensional and weight measurements 
shall not be made until the sample has 
been conditioned 1 week, or longer if 
required to reach constant weight, in 
an atmosphere at 23° ±1 °C. (73 °F. ±2°) 
and 50 percent relative humidity. 

(2) Transfer to a previously dried and 
weighed wide-mouth weighing bottle 
provided with a glass stopper. Remove 
the stopper and heat the bottle and 
sample at 105° ±5 °C. (221° ±9 °F.) for 4 
hours, insert the stopper, cool and 
weigh. Calculate the content of mois-
ture and other volatiles as percent of 
the final dry weight of the sample. 

(c) Preparation of fire test specimens. 
(1) The fire test specimens shall be con-
ditioned to approximately constant 
weight with air being maintained at a 
relative humidity of 40 to 70 percent 
and a temperature of 15° to 25 °C. (50° to 
77 °F.). After conditioning, but before 
testing, the temperature of the speci-
mens shall not exceed 40 °C. (104 °F.). 

(2) Representative samples of the 
structural insulation, of a thickness or 
thicknesses and density as specified in 
§ 164.007–9(a)(5), shall be tested as part 
of an assembly which forms a portion 
of a vertical wall of a furnace. The as-
sembly shall be at least 100 cm. × 150 
cm. (40″ × 60″) in size. More than one 
sample may be tested, see § 164.007–7. 

(3) The specimens shall be attached 
to a 5 ±0.3 mm. (3⁄16″) thick steel plate 
and mounted in the furnace with the 
steel plate forming the exterior wall of 
the furnace. Any stiffening members on 
the steel plate shall be installed on the 
face not adjacent to the insulation. 
Spacer strips of asbestos cement board 
or similar material, up to 5 cm. (2″) in 
width, shall be installed around the pe-
riphery of the panel. For fibrous insu-
lations, the attachment to the steel 
plate shall be made by means of 5 mm. 
(0.19″) diameter steel pins on 30 cm. 
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(12″) centers covered by 18-gage, 4 cm. 
(11⁄2″) mesh expanded metal. Alternate 
methods will be given consideration. 
For other materials, typical installa-
tion practice shall be used. 

(d) Furnace control. (1) The furnace 
temperature shall be determined by at 
least four mineral insulated 
thermocouples having rapid response, 
and distributed so as to represent fair-
ly the furnace temperature and to in-
sure as uniform heating as possible. 
The thermocouples shall be arranged so 
that the hot junction is approximately 
10 cm. from the nearest point of the 
specimen. 

(2) The furnace temperature shall be 
continuously controlled so as to follow 
the standard time-temperature curve 
within the accuracy specified in para-
graph (d)(4) of this section. 

(3) The standard time-temperature 
curve is defined by a smooth curve 
drawn through the following points: 

At the beginning of the test, 20 °C. (68 °F.) 
At the end of the first 5 minutes, 538 °C. 

(1,000 °F.). 
At the end of the first 10 minutes, 704 °C. 

(1,300 °F.). 
At the end of the first 30 minutes, 843 °C. 

(1,550 °F.). 
At the end of the first 60 minutes, 927 °C. 

(1,700 °F.). 

For a further definition of the time- 
temperature curve, see Appendix I of 
the ASTM Standard E–119, ‘‘Fire Tests 
of Building Construction and Mate-
rials’’. 

(4) The accuracy of the furnace con-
trol shall be such that the area under 
the mean time-temperature curve is 
within 15 percent of the area under the 
standard time-temperature curve dur-
ing the first 10 minutes of the test, 
within 10 percent during the first one- 
half hour, and within 5 percent for any 
period after the first one-half hour. At 
any time after the first 10 minutes of 
the test the mean furnace temperature 
shall not differ from the standard curve 
by more than 100 °C. (180 °F.). Consider-
ation will be given to adjusting the re-
sults for variation of the furnace expo-
sure from that prescribed. If correc-
tions are made, they shall be in accord-
ance with the procedures set forth in 
the ASTM E–119. 

(e) Temperature of unexposed surface. 
For the unexposed surface temperature 

measurement a thermocouple of 0.5 
mm. (0.020″) diameter wires shall be 
soldered centrally with high tempera-
ture solder to one surface of a disc of 
copper 12 mm. in diameter and 0.2 mm. 
thick. The discs shall be covered with 
an oven-dry asbestos pad 50 mm. × 50 
mm, and 4 mm. thick. The disc and the 
pad may be fixed to the surface of the 
steel plate by pins, tape, or a suitable 
adhesive. The asbestos pad shall have a 
density of approximately 1,000 kg./m.3 
and thermal conductivity of 0.11 kcal/ 
m/hr. × °C. at 100 °C. (212 °F.). 

(f) Temperature observations. (1) All 
observations shall be taken at inter-
vals not exceeding 5 minutes. The sur-
face temperature on the exterior side 
of the steel plate shall be measured by 
thermocouples located as follows: 

(i) One thermocouple located ap-
proximately in the center of each quad-
rant of the steel plate (four 
thermocouples total). 

(ii) One thermocouple close to the 
center of the steel plate. 

(iii) One thermocouple in way of or as 
close as possible to one of the pins or 
other through metallic connections (if 
any) used for holding the insulation in 
place. 

(iv) Further thermocouples at the 
discretion of the testing laboratory or 
Coast Guard for the purpose of deter-
mining the temperature at points 
deemed likely to give a greater tem-
perature rise than any of the above- 
mentioned thermocouples. 

(2) The average temperature rise on 
the unexposed surface shall be obtained 
by averaging the readings of the 
thermocouples mentioned in para-
graphs (f)(1) (i) and (ii) of this section. 

(g) Other observations. Throughout 
the test observations shall be made of 
all changes and occurrences, which are 
not criteria of performance, but which 
may create hazard in case of a fire; for 
example the emission of appreciable 
volumes of smoke or noxious vapors 
from the unexposed side of the test 
specimen. The specimen shall be exam-
ined after the test for changes that 
have taken place and the information 
shall be noted in the test report. 

(h) Duration of testing. The test shall 
be continued for at least one hour or 
until the maximum surface tempera-
ture rise values noted in § 164.007–5(a) 
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have been reached, whichever occurs 
later. 

§ 164.007–5 Test requirements. 
The insulation value of the speci-

mens for the full scale test shall be 
such that the average temperature of 
the thermocouples on the unexposed 
surface described in § 164.007–4(f)(2) will 
not rise more than 139 °C. (250 °F.) 
above the initial temperature, nor will 
the temperature at any one point on 
the surface, including any through me-
tallic connection, rise more than 181 
°C. (325 °F.) above the original tempera-
ture at the end of 60 minutes. The re-
sults obtained on the small scale test 2′ 
× 2′ (60 cm. × 60 cm.) shall be recorded. 

§ 164.007–6 Test report. 
(a) The test report required shall con-

tain at least the following: 
(1) Name of manufacturer. 
(2) Purpose of test. 
(3) Test conditions and date of test. 
(4) Description of the panel tested 

giving the details of the assembly com-
prising a steel plate, insulation (thick-
ness and density) spacer strips and fas-
tening and the method of mounting the 
panel assembly in the test furnace. 

(5) Complete time-temperature data, 
including initial temperature, for each 
thermocouple together with curves of 
average temperature for the unexposed 
surface of the insulation and the ther-
mocouple recording the highest tem-
perature. In addition, for § 164.007– 
9(g)(2), complete time-temperature 
data consisting of a numerical time- 
temperature table for each furnace and 
each surface of insulation thermo-
couple together with the initial tem-
perature of each thermocouple. 

(6) A log maintained by the owner 
relative to deflections, cracking or 
loosening of the insulation, smoke or 
gas emission, glow, flame emission, 
and any other important data. The 
time of each observation should be 
noted. 

(7) Photographs of both sides of the 
panel before and after testing. 

(8) Summary of test results. 
(b) [Reserved] 

§ 164.007–7 Analysis of results. 
(a) When only one sample is tested, 

the results of the test shall be binding 

and no analysis by the Coast Guard 
will be undertaken. 

(b) When more than one sample of 
the same density material is tested si-
multaneously and the results are not 
exact, the Coast Guard may analyze 
the results. Data from the tests may be 
analyzed to determine the minimum 
thickness to meet the requirements of 
§ 164.007–5(a). 

(c) Consideration will be given to cor-
rection for inaccurate furnace control 
in accordance with § 164.007–4(d)(4). 

[CGFR 69–72, 34 FR 17498, Oct. 29, 1969; 34 FR 
19030, Nov. 29, 1969] 

§ 164.007–8 Retests. 
(a) Manufacturers of approved struc-

tural insulation shall maintain quality 
control of materials used, manufac-
turing methods, and the finished prod-
uct utilizing appropriate quality con-
trol testing so as to meet the require-
ments of this specification, and any 
other conditions outlined on the cer-
tificate of approval. Structural insula-
tion materials are not inspected at reg-
ularly scheduled factory inspections; 
however, approved materials are sub-
ject to retest for continued compliance 
with the requirements of this subpart 
on the following basis: 

(1) The Coast Guard may detail a ma-
rine inspector or other Coast Guard 
designated inspector at any time to 
visit any place where structural insula-
tion is manufactured to conduct any 
inspections or examinations deemed 
advisable and to select representative 
samples for further examination, in-
spection, or tests. The inspector shall 
be admitted to any place where work is 
done on structural insulation or com-
ponent materials. 

(2) At a frequency of not less than 
once every 5 years following issuance 
of approval, samples of an approved 
material selected from production 
stock shall be forwarded by the inspec-
tor to the Commandant for testing in 
accordance with the requirements of 
this subpart. Where the plant is outside 
the jurisdiction of a Coast Guard Dis-
trict Commander, the frequency of 
such testing shall be once every 2 
years. The cost of such testing shall be 
borne by the manufacturer. The nature 
of the product or its production may 
dictate a differing retest frequency. 
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