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Subpart 160.174—Thermal 
Protective Aids 

SOURCE: CGD 84–069b, 51 FR 19343, May 29, 
1986, unless otherwise noted. 

§ 160.174–1 Scope. 

This subpart contains construction 
and performance requirements, and ap-
proval tests for thermal protective aids 
that are designed to minimize the oc-
currence of or aid in the recovery from 
hypothermia (lowered body tempera-
ture) during long periods in a survival 
craft. 

§ 160.174–3 Incorporation by reference. 

(a) Certain materials are incor-
porated by reference into this sub-
chapter with the approval of the Direc-
tor of the Federal Register. The Office 
of the Federal Register publishes a 
table, ‘‘Material Approved for Incorpo-
ration by Reference,’’ which appears in 
the Finding Aids section of this vol-
ume. In that table is found citations to 
the particular sections of this part 
where the material is incorporated and 
the date of the approval by the Direc-
tor of the Federal Register. To enforce 
any edition other than the one listed in 
paragraph (b) of the section, notice of 
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change must be published in the FED-
ERAL REGISTER and the material made 
available. All approved material is on 
file at the Office of the Federal Reg-
ister, Washington, DC 20408, and at the 
U.S. Coast Guard, Lifesaving and Fire 
Safety Division (CG-ENG–4), 2100 2nd 
St., SW., Stop 7126, Washington, DC 
20593–7126. 

(b) The materials approved for incor-
poration by reference in this subpart 
are: 

AMERICAN SOCIETY FOR TESTING AND MATE-
RIALS (ASTM) 

100 Barr Harbor Drive, West Conshohocken, PA 
19428–2959. 

ASTM C 177–85 (1993), Standard Test Meth-
od for Steady-State Heat Flux Measure-
ments and Thermal Transmission Prop-
erties by Means of the Guarded-Hot- 
Plate Apparatus—160.174–17 

ASTM C 518–91, Standard Test Method for 
Steady-State Heat Flux Measurements 
and Thermal Transmission Properties by 
Means of the Heat Flow Meter Appa-
ratus—160.174–17 

ASTM D 975–98, Standard Specification for 
Diesel Fuel Oils—160.174–17 

ASTM D 1004–94a, Standard Test Method 
for Initial Tear Resistance of Plastic 
Film and Sheeting—160.174–17 

ASTM D 1518–85 (1990), Standard Test 
Method for Thermal Transmittance of 
Textile Materials—160.174–17 

GENERAL SERVICES ADMINISTRATION 
Specification Unit (WFSIA), Regional Office 

Building, Room 6039, 7th and D Streets SW., 
Washington, DC 20407 

Federal Standard No. 751a—Stitches, 
Seams, and Stitchings. 

National Bureau of Standards Special Pub-
lication 440—Color, Universal Language 
and Dictionary of Names. 

[CGD 84–069b, 51 FR 19343, May 29, 1986, as 
amended by CGD 95–072, 60 FR 50467, Sept. 29, 
1995; CGD 96–041, 61 FR 50733, Sept. 27, 1996; 
CGD 97–057, 62 FR 51049, Sept. 30, 1997; USCG– 
1999–6216, 64 FR 53228, Oct. 1, 1999; USCG 
–1999–5151, 64 FR 67184, Dec. 1, 1999; USCG– 
2009–0702, 74 FR 49238, Sept. 25, 2009] 

§ 160.174–5 Independent laboratory. 
(a) The approval and production tests 

and inspections in this subpart must be 
conducted by an independent labora-
tory accepted by the Coast Guard 
under subpart 159.010 of this chapter. 

(b) [Reserved] 

§ 160.174–7 Approval procedures. 
(a) General. A thermal protective aid 

is approved by the Coast Guard under 

the procedures in subpart 159.005 of this 
chapter. 

(b) Approval testing. Each approval 
test must be conducted in accordance 
with § 160.174–17. 

§ 160.174–9 Construction. 
(a) General. Each thermal protective 

aid must be constructed primarily of a 
durable insulating or heat reflecting 
material that meets the thermal insu-
lation requirements in § 160.174–11(a). 
Each aid must be designed to cover the 
wearer’s entire body, except for the 
area of the mouth, nose, and eyes. 

(b) Seams. Stitching, if used in struc-
tural seams of a thermal protective 
aid, must be lock type stitching that 
meets the requirements in Federal 
Standard No. 751 for one of the fol-
lowing: 

(1) Class 300 lockstitch. 
(2) Class 700 single thread lock stitch. 
(c) Seam strength. Each seam must 

have a strength of at least 225 Newtons 
(50 lb.). 

(d) Hardware. All hardware of a ther-
mal protective aid must be of a size 
and design that allows ease of oper-
ation by the wearer. The hardware 
must be attached to the aid in a man-
ner that allows the wearer to operate it 
easily and that prevents it from attain-
ing a position in which it can be oper-
ated improperly. 

(e) Metal parts. Each metal part of a 
thermal protective aid must be— 

(1) 410 stainless steel or have salt 
water and salt air corrosion character-
istics equal to or superior to 410 stain-
less steel; and 

(2) Galvanically compatible with 
each other metal part in contact with 
it. 

(f) Thermal protective aid exterior. The 
primary color of the exterior surface of 
each thermal protective aid must be 
vivid reddish orange (color number 34 
of National Bureau of Standards Publi-
cation 440). The exterior surface of the 
aid must resist tearing when tested as 
prescribed in § 160.174–17(i). 

(g) Hand and arm construction. The 
hand of each thermal protective aid 
must be a glove that allows sufficient 
dexterity for the wearer to close and 
open the zipper or other hardware of 
the aid and to open and eat survival ra-
tions, unless the glove is removable. 
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The glove may not be removable unless 
it is attached to the arm and unless it 
can be secured to the arm or stowed in 
a pocket on the arm when not in use. 

(h) Retroreflective material. Each ther-
mal protective aid must be fitted with 
at least 200 cm2 (31 sq. in.) of Type I 
retroreflective material that meets 
subpart 164.018 of this chapter. 

(i) Size. Each thermal protective aid 
must fit persons ranging in weight 
from 50 kg. (110 lbs.) to 150 kg. (330 lbs.) 
and in height from 1.5 m. (59 in.) to 1.9 
m. (75 in.). 

(j) Lifejacket. Each thermal protec-
tive aid must be designed so that any 
Type I Personal Flotation Device 
meeting the requirements of this chap-
ter can be worn inside the aid and, 
when worn, will not damage the aid 
and will not adversely affect its per-
formance. 

§ 160.174–11 Performance. 

(a) Thermal protection. The thermal 
protective aid must be designed to pro-
tect against loss of body heat as fol-
lows: 

(1) The thermal conductivity of the 
material from which the thermal pro-
tective aid is constructed must be not 
more than 0.25 W/(m¥°K). 

(2) The thermal protective aid must 
prevent evaporative heat loss. 

(3) The aid must function properly at 
an air temperature of ¥30 °C (¥22 °F) 
to +20 °C (68 °F). 

(b) Donning Time. Each thermal pro-
tective aid must be designed to enable 
a person to don the aid correctly with-
in one minute after reading the don-
ning and use instructions described in 
§ 160.174–15(a). 

(c) Storage Temperature. A thermal 
protective aid must not be damaged by 
storage in its storage case at any tem-
perature between ¥30 °C (¥22 °F) and 
+65 C (149 °F). 

(d) In water performance. The thermal 
protective aid must be designed to per-
mit the wearer to remove it in the 
water within two minutes, if it impairs 
ability to swim. 

(e) Water penetration. The fabric from 
which the thermal protective aid is 
constructed must maintain its water-
tight integrity when supporting a col-
umn of water 2 meters high. 

(f) Oil resistance. Each thermal pro-
tective aid must be designed to be use-
able after 24 hours exposure to diesel 
oil. 

§ 160.174–13 Storage case. 

Each thermal protective aid must be 
provided with a ziplock bag or equiva-
lent storage case. 

§ 160.174–15 Instructions. 

(a) Each thermal protective aid must 
have instructions for its donning and 
use in an emergency. The instructions 
must be in English and must not ex-
ceed 50 words. Illustrations must be 
used in addition to the words. The in-
structions must include advice as to 
whether to swim in the aid or discard 
it if the wearer is thrown into the 
water. 

(b) The instructions required by para-
graph (a) of this section must be on the 
exterior of the storage case, printed on 
a waterproof card attached to the stor-
age case, or printed on the thermal 
protective aid and visible through a 
transparent storage case. The instruc-
tions must also be available in 81⁄2×11 
inch loose-leaf format for inclusion in 
the vessel’s training manual. 

§ 160.174–17 Approval testing. 

(a) General. A thermal protective aid 
must be tested as prescribed in this 
section. 

(b) Mobility and swimming tests. The 
mobility and swimming capabilities of 
each thermal protective aid must be 
tested under the following conditions 
and procedures: 

(1) Test subjects. Seven males and 
three females must be used in the tests 
described in this paragraph. The sub-
jects must represent each of the three 
physical types (ectomorphic, endo-
morphic, and mesomorphic). Each sub-
ject must be in good health. The heavi-
est male subject must weigh at least 25 
kg (55 lb) more than the lightest male 
subject. The heaviest female subject 
must weigh at least 25 kg (55 lb) more 
than the lightest female subject. The 
heaviest subject must weigh 150±5 Kg 
(330±11 lbs.) and the lightest subject 
must weigh 50±5 Kg (110±11 lbs.). Each 
subject must be unfamiliar with the 
specific thermal protective aid under 
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test. Each subject must wear a stand-
ard range of clothing consisting of: 

(i) Underwear (short sleeved, short 
legged); 

(ii) Shirt (long sleeved); 
(iii) Trousers (not woolen); 
(iv) Woolen socks; 
(v) Rubber soled shoes; and 
(vi) A life preserver. 
(2) Donning test. Each subject is re-

moved from the view of the other sub-
jects and allowed one minute to exam-
ine the thermal protective aid and the 
manufacturer’s instructions for don-
ning and use of the aid in an emer-
gency. At the end of this period, the 
subject attempts to don the thermal 
protective aid as rapidly as possible. If 
the subject does not don the thermal 
protective aid completely, including 
gloves and any other accessories, with-
in 60 seconds, the subject removes the 
aid and is given a demonstration of 
correct donning, and again attempts to 
don the aid. At least nine out of ten 
subjects must be able to don the ther-
mal protective aid completely in 60 
seconds on at least one of the two at-
tempts. 

(3) Discarding test. If the thermal pro-
tective aid impairs the ability of the 
wearer to swim, it must be dem-
onstrated that it can be discarded by 
the test subjects, when immersed in 
water, in not more than two minutes. 
Caution: During each of the in water 
tests prescribed in this section, a per-
son ready to render assistance when 
needed should be near each subject in 
the water. 

(i) Unless the manufacturer specifies 
in the instructions that the thermal 
protective aid does impair ability to 
swim and should always be discarded in 
the water, each subject, wearing a life 
preserver, enters the water and swims 
25 meters. The subject, after sufficient 
rest to avoid fatigue, repeats this test 
wearing a thermal protective aid in ad-
dition to the life preserver. At least 
nine out of ten subjects must be able to 
swim this distance wearing the ther-
mal protective aid in not more than 
125% of the time taken to swim the dis-
tance wearing only a life preserver, or 
the aid will be determined to impair 
the ability to swim. 

(ii) If the thermal protective aid is 
determined by the above test or speci-

fied by the manufacturer to impair the 
ability to swim, each subject, after en-
tering the water from a height of one 
meter (three feet), attempts to remove 
the aid and discard it. At least nine out 
of ten subjects must be able to discard 
the device within two minutes. 

(c) [Reserved] 
(d) Storage temperature. Two samples 

of the thermal protective aids, in their 
storage cases, are alternately subjected 
to surrounding temperatures of ¥30 °C 
to +65 °C. These alternating cycles need 
not follow immediately after each 
other and the following procedure, re-
peated for a total of ten cycles, is ac-
ceptable: 

(1) 8 hours conditioning at 65 °C to be 
completed in one day; 

(2) The specimens removed from the 
warm chamber that same day and left 
exposed under ordinary room condi-
tions until the next day; 

(3) 8 hours conditioning at ¥30 °C to 
be completed the next day; and 

(4) The specimens removed from the 
cold chamber that same day and left 
exposed under ordinary room condi-
tions until the next day. At the conclu-
sion of step (3) of the final cycle of cold 
storage, two test subjects who success-
fully completed the donning test pre-
viously enter the cold chamber, unpack 
and don the thermal protective aids. 
The aids must not show any damage, 
such as shrinking, cracking, swelling, 
dissolution or change of mechanical 
qualities. 

(e) Water penetration. A sample of the 
fabric from which the thermal protec-
tive aid is constructed is installed as a 
membrane at one end of a tube of at 
least 2.5 cm (one inch) diameter and 2 
meters long. The tube is fixed in a 
vertical position with the membrane at 
the bottom, and filled with water. 
After one hour the membrane must 
continue to support the column of 
water with no leakage. 

(f) Insulation. The material from 
which the thermal protective aid is 
constructed is tested in accordance 
with the procedures in ASTM C 177, 
ASTM C 518, or ASTM D 1518. The ma-
terial must have a thermal conduc-
tivity of not more than 0.25 W/(m¥°K) 
(incorporated by reference, see 
§ 160.174–3). 
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(g) Test for oil resistance. After all its 
apertures have been sealed, a thermal 
protective aid is immersed under a 100 
mm head of diesel oil, grade no. 2–D as 
defined in ASTM D 975 (incorporated by 
reference, see § 160.174–3), for 24 hours. 
The surface oil is then wiped off and a 
sample of the material from the aid is 
again tested in accordance with the 
procedures in ASTM C 177 or ASTM C 
518 (incorporated by reference, see 
§ 160.174–3). The material must still 
have a thermal conductivity of not 
more than 0.25 W/(m¥° K). 

(h) Seam strength. The strength of 
each different type of seam used in a 
thermal protective aid must be tested 
under the following conditions and pro-
cedures. 

(1) Test equipment. The following 
equipment must be used in this test: 

(i) A chamber in which air tempera-
ture can be kept at 25 °C (73.4 °F) ±2 °C 
(1.8 °F) and in which relative humidity 
can be kept at 50% ±5%. 

(ii) A device to apply tension to the 
seam by means of a pair of top jaws 
and a pair of bottom jaws. Each set of 
jaws must grip the material on both 
sides so that it does not slip when the 
load is applied. Each front jaw must be 
25 mm (1 inch) wide by 25 mm (1 inch) 
long. The distance between the jaws be-
fore the load is applied must be 75mm 
(3 inches). 

(2) Test samples. Each test sample 
consists of two pieces of the material 
from which the thermal protective aid 
is constructed, each of which is 100 mm 
(4 inches) square. The two pieces are 
joined by a seam as shown in figure 
160.171–17(m)(3). For each type of seam, 
5 samples are required. Each sample 
may be cut from a thermal protective 
aid or may be prepared specifically for 
this test. One type of seam is distin-
guished from another by the type and 
size of stitch or other joining method 
used (including orientation of warp and 
fill, if any) and by the type and thick-
ness of the materials joined at the 
seam. 

(3) Test procedure. Each sample is con-
ditioned for at least 40 hours at 23 °C±2 
°C and 50% ±5% relative humidity. Im-
mediately after conditioning, each 
sample is mounted individually in the 
tension device as shown in figure 
160.171–17(m)(3). The jaws are separated 

at a rate of 5 mm/second (12 in/minute). 
The maximum force to achieve rupture 
is recorded. The average force at rup-
ture must be at least 225 Newtons (50 
lb). 

(i) Tear resistance. The tear resistance 
of the material from which a thermal 
protective aid is constructed must be 
determined by the method described in 
ASTM D 1004 (incorporated by ref-
erence, see § 160.174–3). If more than one 
material is used, each material must 
be tested. If varying thicknesses of a 
material are used in the aid, samples 
representing the thinnest portion of 
the material must be tested. If mul-
tiple layers of a material are used in 
the aid, samples representing the layer 
on the exterior of the aid must be test-
ed. Any material that is a composite 
formed of two or more materials bond-
ed together is considered to be a single 
material. The average tearing strength 
of each material must be at least 45 
Newtons (10 lb). 

[CGD 84–069b, 51 FR 19343, May 29, 1986, as 
amended by CGD 84–069a, 52 FR 1197, Jan. 12, 
1987; USCG–2000–7790, 65 FR 58464, Sept. 29, 
2000] 

§ 160.174–23 Marking. 

(a) Each thermal protective aid must 
be marked with the words ‘‘Thermal 
Protective Aid,’’ the name of the man-
ufacturer, the model, the date of manu-
facture or a lot number from which the 
date of manufacture may be deter-
mined, and the Coast Guard approval 
number. 

(b) Each storage case must be 
marked with the words ‘‘Thermal Pro-
tective Aid’’ or the thermal protective 
aid must have a similar marking which 
is visible through a transparent stor-
age case. 

§ 160.174–25 Production testing. 

(a) Thermal protective aid produc-
tion testing is conducted under the 
procedures in this section and subpart 
159.007 of this chapter. 

(b) One out of every 100 thermal pro-
tective aids produced must be given a 
complete visual examination. The sam-
ple must be selected at random from a 
production lot of 100 thermal protec-
tive aids and examined by or under the 
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supervision of the independent labora-
tory. The sample fails if the visual ex-
amination shows that the aid does not 
conform to the approved design. 

(c) If a defect in the thermal protec-
tive aid is detected upon visual exam-
ination, 10 additional samples from the 
same lot must be selected at random 
and examined for the defect. 

(d) If one or more of the 10 samples 
fails the examination, each thermal 
protective aid in the lot must be exam-
ined for the defect for which the lot 
was rejected. Only thermal protective 
aids that are free of defects may be 
sold as Coast Guard approved. 

[CGD 84–069b, 51 FR 19343, May 29, 1986; 51 FR 
20650, June 6, 1986] 

Subpart 160.176—Inflatable 
Lifejackets 

SOURCE: CGD 78–174b, 54 FR 50320, Dec. 5, 
1989, unless otherwise noted. 

§ 160.176–1 Scope. 
(a) This subpart contains structural 

and performance standards and proce-
dures for approval of inflatable life-
jackets, as well as requirements for as-
sociated manuals, servicing programs, 
and shore-side service facilities. 

(b) Other regulations in this chapter 
provide that inflatable lifejackets must 
be: 

(1) Serviced annually at designated 
servicing facilities; and 

(2) Maintained in accordance with 
their user manuals. 

(c) Inflatable lifejackets approved 
under this subpart— 

(1) Rely entirely upon inflation for 
buoyancy; 

(2) Meet the requirements for life-
jackets in the 1983 Amendments to the 
International Convention for the Safe-
ty of Life at Sea, 1974 (SOLAS 74/83); 

(3) Have performance equivalent to 
Type I Personal Flotation Devices 
(PFD’s) with any one chamber deflated; 
and 

(4) Are designed to be worn by adults. 

§ 160.176–2 Application. 
(a) Inflatable lifejackets approved 

under this subpart may be used to meet 
carriage requirements for Type I PFD’s 
only on: 

(1) Uninspected submersible vessels; 
and 

(2) Inspected vessels for which a serv-
icing program has been approved by 
the Commandant. 

(b) [Reserved] 

§ 160.176–3 Definitions. 
(a) Commandant means the Chief of 

the Lifesaving and Fire Safety Divi-
sion, Life Saving and Fire Safety Divi-
sion. Address: Commandant (CG–ENG– 
4), U.S. Coast Guard Headquarters, 2100 
2nd St., SW., Stop 7126, Washington, DC 
20593–7126. 

(b) First quality worksmanship means 
construction which is free from any de-
fect materially affecting appearance or 
serviceability. 

(c) Functional deterioration means— 
(1) Damage such as deformation in 

hardware or a rip, tear, or loose stitch-
es; 

(2) Decline in any performance char-
acteristic; or 

(3) Any other change making the life-
jacket unfit for use. 

(d) Functional residual capacity (FRC) 
means the amount of lung volume a 
person has remaining at the bottom of 
the normal breathing cycle when at 
rest. 

(e) Inflation medium means any solid, 
liquid, or gas, that, when activated, 
provides inflation for buoyancy. 

(f) Inspector means an independent 
laboratory representative assigned to 
perform the duties described in 
§ 160.176–15 of this subpart. 

(g) PFD means personal flotation de-
vice as defined in 33 CFR 175.13. 

(h) Reference vest means a model AK– 
1 PFD meeting subpart 160.047 of this 
part, except that, in lieu of the weight 
and displacement values prescribed in 
Tables 160.047–4(c)(2) and § 160.047– 
(4)(c)(4), each front insert must have a 
weight of kapok of at least 8.25 oz. and 
a volume displacement of 9.0 ±0.25 lb., 
and the back insert must have a weight 
of kapok of at least 5.5 oz. and a vol-
ume displacement of 6.0 ±0.25 lb. To 
achieve the specified volume displace-
ment, front insert envelopes may be 
larger than the dimensions prescribed 
by § 160.047–1(b). 

(i) [Reserved] 
(j) Second stage donning means adjust-

ments or steps necessary to make a 
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