QH”) Designation: D 1048 — 99

Standard Specification for

Rubber Insulating Blankets *

This standard is issued under the fixed designation D 1048; 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 epsilonej indicates an editorial change since the last revision or reapproval.

This standard has been approved for use by agencies of the Department of Defense.

1. Scope D 573 Test Method for Rubber—Deterioration in an Air

1.1 This specification covers acceptance testing of rubber Oven® .
insulating blankets for protection of workers from accidental D 624 Test Method for Tear Strength of Conventional
contact with live electrical conductors, apparatus, or circuits. _ Vulcanized Rubber and Thermoplastic Elastonfers

1.2 Two types of blankets are provided and are designated D 1149 Test Method for Rubber Deterioration—Surface
as Type I, not resistant to ozone, and Type I, resistant to ozone. ©Ozone Cracking in a Chambér

1.3 Five classes of blankets, differing in electrical charac- D 1388 Test Methods for Stiffness of Fabrits
teristics, are provided and are designated as Class 0, Class 12-2 American National Standard: .

Class 2, Class 3, and Class 4. ANSI C84.1 \oltage Ratings for Electric Power Systems

1.4 Two styles of blankets, differing in construction charac- ~ and Equipment (60 HZ)
teristics, are provided and are designated as Style A and Sty

B, E.? Terminology

3.1 beaded edge- a narrow border of thicker rubber which
_ Note 1—Rubber as used in this specification i_s a generic term thakytends completely around the outer edges of the blanket.
includes elastomer compounds regardiess of origin. 3.2 breakdown—the electrical discharge or arc occurring
1.5 The following safety hazards caveat pertains only to thé&yetween the electrodes and through the equipment being tested.
test method portion, Sections 16-19, of this specificafidns 3.3 designated perseaan individual who is qualified by
standard does not purport to address all of the safety concerngxperience or training to perform an assigned task.
if any, associated with its use. It is the responsibility of the user 3.4 electrical testing facility—a location with qualified per-
of this standard to establish appropriate safety and healthsonnel, testing equipment, and procedures for the inspection
practices and determine the applicability of regulatory limita- and electrical testing of electrical insulating protective equip-
tions prior to use. ment.
3.5 electrode clearance-the shortest path from the ener-
gized electrode to the ground electrode.
2.1 ASTM Standards: 3.6 flashover—the electrical discharge or arc occurring
D 149 Test Method for Dielectric Breakdown Voltage and between electrodes and over or around, but not through, the
Dielectric Strength of Solid Electrical Insulating Materials equipment being tested.

2. Referenced Documents

at Commercial Power Frequencies 3.7 ozone—a very active form of oxygen that may be
D 297 Test Methods for Rubber Products—Chemicalproduced by corona, arcing, or ultra-violet rays.
Analysis® 3.8 ozone cutting and checkirgthe cutting action pro-

D 412 Test Methods for Vulcanized Rubber and Thermo-duced by ozone on natural rubber under mechanical stress into
plastic Rubbers and Thermoplastic Elastomers—Ten&sion 5 series of interlacing cracks.

D 518 Test Method for Rubber Deterioration—Surface 3.9 rubber—as used in this specification, a generic term that
Cracking® includes elastomers and elastomer compounds regardless of

D 570 Test Method for Water Absorption of Plastfcs origin.

3.10 user—as used in this specification (sée3.1) the
entity employing the actual worker(s) utilizing the equipment;
1 This specification is under the jurisdiction of ASTM Committee F-18 on if no separate empl(_)yer, then the deVIdu_al'
Electrical Protective Equipment for Workers and is the direct responsibilty of ~3-11 Voltage, maximum retestvoltage, either ac rms or dc

Subcommittee F18.25 on Insulating Cover-up Equipment. This standard replacegvg, that is equal to the proof-test voltage for new protective
ANSI Standard J 6.4, which is no longer available. equipment.
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3.12 voltage, retest- voltage, either ac rms or dc avg, that instructions and regulations to govern the correct and safe use
used protective equipment must be capable of withstanding fasf such equipment.

a specified test period without breakdown.

3.13 voltage, nominal desigra nominal value consistent ) o
with the latest revision of ANSI C84.1, assigned to the circuit, 5.1 Blankets covered under this specification shall be des-
or system for the purpose of conveniently designating itdgnated as Type | or Type II; Class 0, Class 1, Class 2, Class 3,
voltage class. or Class 4; Style A or _Style B. _

3.14 voltage, maximum usethe ac voltage, (rms), classi- 5.1.1 Typ_e | non-resistant to ozone, made from a hlgh-grad_e
fication of the protective equipment that designates the maxiciS-1,4-polyisoprene rubber compound of natural or synthetic
mum nominal design voltage of the energized system that ma9igin, properly vulcanized.
be safely worked. The nominal design voltage is equal to 9-1.2 Type I, ozone resistant, made of any elastomer or
phase-to-phase voltage on multiphase circuits. combination of elastomerlc_compounds. _

3.14.1 If there is no multiphase exposure in a system area, 5.1.3_ The class de_S|gnat|on shall be based on the electrical
and the voltage exposure is limited to phase (polarity on d®roperties as shown in Table 1 and Table 2.
systems) to ground potential, the phase (polarity on dc sys- 5.1.4 Style A constructed of the elastomers indicated under

tems) to ground potential shall be considered to be the nomindlyP€ | or Type Il, shall be free of any reinforcement.
design voltage. 5.1.5 Style B constructed of the elastomers indicated under

Type | or Type IlI, shall incorporate a reinforcement; this
4. Significance and Use reinforcement shall not adversely affect the dielectric charac-
4.1 This specification covers the minimum electrical, teristics of the blankets.
chemical, and phy_sical properties guara.nteed by the ma.nufag-_ Ordering Information
turer and the detailed procedures by which such properties are . e
to be determined. The purchaser may, at his option, perform ar 6.1 Orders for. bla}nkets qnder this specification should
have performed any of these tests in order to verify thdnclude the following information:

5. Classification

guarantee. Claims for failure to meet the specification are ©-1-1 TYPe,
subject to verification by the manufacturer. 6.1.2 Class,
6.1.3 Style,

4.2 Blankets are used for personal protection; therefore, .
when authorizing their use, a margin of safety shall be provided &-1-4 Size,
between the maximum voltage at which they are used and the 8-1-5 Evelets, and
proof-test voltage at which they are tested. The relationship &-1-6 Color. _ _
between proof-test voltage and the nominal maximum voltage -2 The listing of types, classes, styles, sizes, and eyelets is
at which blankets shall be used is shown in Table 1. not intended to mean that all shall necessarily be available from

4.3 Work practices vary from user to user depending upofi@nufacturers; it signifies only that, if made, they shall
many factors. These factors may include, but are not limited to=°nform to the details of this specification.
operating system voltages, construction design, work proce?. Manufacture and Marking
dures and techniques, weather conditions, etc. Therefore, 7 1 The plankets shall be produced by a seamless vulcaniz-
except for the restrictions set forth in this specification becaus[;]g process.

of design limitations, the use and maintenance of this equip- 7 5 \where eyelets are specified, each blanket shall be
ment is beyond the scope of this specification. equipped with nonmetallic eyelets.

4.3.1 Itis common practice and the responsibility of the user 7 3" E5ch planket shall be marked clearly and permanently
of this type of protective equipment to prepare complet&yiih the name of the manufacturer or supplier, ASTM D1048,
type, class, and style.

7.3.1 Blankets may be marked by either molding the infor-
Note 1—The ac voltage (rms) classification of the protective equiP-mation directly into the blanket or by use of a label; either
ment designates the maximum nominal de_S|gn vol_tage of the_ energized 104 is equally acceptable. The method shall be at the
system that may be safely worked. The nominal design voltage is equal t%iiscretion of the manufacturer. If a label is used the color shall

(1) The phase to phase on multiphase circuits or o :

(2) The phase to ground voltage on single phase grounded circuits. P€ that specified for each voltage class; Class 0—red, Class
1—white, Class 2—yellow, Class 3—qgreen, and Class

TABLE 1 Proof-Test/Use Voltage Relationship

Nominal Maximum

Class of Insu- Use Voltage A AC Proof-Test DC Proof-Test 4—orange.
lating Blankets  Phase-Phase, ac, Voltage, rms V. Voltage, avg, V 7.4 Blankets shall have a smooth, flat finish and beaded
rms, max edges.
0 1 000 5 000 20 000 ) ) .
1 7 500 10 000 40 000 8. Chemical and Physical Requirements
2 17 000 20 000 50 000 . .
3 26 500 30 000 60 000 8.1 The blgnket material shall conform to .the_physmal
4 36 000 40 000 70 000 requirements in Table 3 and the accelerated aging in 19.2.7.
A Except for Class O equipment, the maximum use voltage is based on the 8.2 For Type | blankets, the rubber polymer may be deter-
following formula: mined in accordance with 19.1.1. This shall be the referee test

Maximum use voltage (maximum nominal design voltage) 0.95 ac proof-test

voltage ~ 2000 if a dispute exists between the manufacturer and purchaser

regarding the elastomer content of Type | blankets.
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TABLE 2 Electrical Proof-Tests

AC DC
Proof-Test Voltage, Nominal Electrode Nominal Electrode
Class ms g Clearances # Proof-Test Voltages, © Clearances #
’ avg, V
v mm in. mm in.
0 5 000 76 3 20 000 76 3
1 10 000 76 3 40 000 76 3
2 20 000 127 5 50 000 152 6
3 30 000 178 7 60 000 203 8
4 40 000 254 10 70 000 305 12

A These nominal clearances are intended to avoid flashover and may be increased by no more than 51 mm (2 in.) when required by a change in atmospheric conditions
from the standard of 100 kPa (1 atm) barometric pressure and average humidity conditions. These clearances may be decreased if atmospheric conditions permit.
B DC proof-test voltages were determined using negative polarity.

TABLE 3 Physical Requirements TABLE 4 Standard Blanket Sizes—Length and Width
Type | Type Il Without Slot mm (in.)
Style A Style B Style A 457 by 910 (18 by 36)
Blanket Blanket Blanket 560 by 560 (22 by 22)
Tensile strength, min, Die C,  17.2 (2500)  17.2 (2500)  10.3 (1500) gig Ey gig (gé Ey gg)
MPa (psi) 610 by 2128 (36 by 84)
Elongation, min, % 500 500 500 1160 by 1160 ( 455 b Y 45 3,))
Tension set, max, mm (in.) 6.4 (0.25) 6.4 (0.25) 6.4 (0.25) Y With Slot mm (in.) = 0y 45
Tear resistance, min, kN/m 21 (120) 26 (150) 16 (90) :
(Ibffin.) 560 by 560 (22 by 22)
Puncture resistance, min, 18 (100) 26 (150) 18 (100) 910 by 910 (36 by 36)
kN/m (Ibffin.) 1160 by 1160 (45.5 by 45.5)
Drape stiffness, max at 89 (3.5) 89 (3.5) 89 (3.5)
25°C (77°F), mm (in.)
Drape stiffness, max at 110 (4.5) 110 (4.5) 110 (4.5)
Fle_xl S:iin(;:; Fﬂ%é';rzt('z”s;)oc 0.028 (0.25) 0.028 (0.25)  0.028 (0.25) 10.2 Thickness-See Table 5.
(77°F), N-m (in.-Ibf) ’ : ’ ’ ’ ’ 10.2.1 Manufacturers must meet the minimum thickness
Flex stiffness, max at - 10°C  0.034 (0.30)  0.034 (0.30)  0.034 (0.30) requirements for each Class of blanket as specified in Table 5.

(14°F), N-m (in.-Ibf)

: ! The manufacturer may label a blanket lower than actual Class
Moisture absorption, max, % 1.5 3.0 2.0

value if so specified by the purchaser.
10.3 Bead on Edge- The bead shall be not less than 8 mm
(0.31 in.) wide nor less than 1.5 mm (0.06 in.) high.

8.3 The Type Il blanket material shall show no visible

effects from ozone when tested in accordance with 18.6. An 10.4 Eyelets—If other than manufacturer’s standard is de-
- : A LT ired; the number, size, and type of eyelet shall be given on the
visible signs of ozone deterioration, such as checking, crack-

ing, breaks, pitting, etc., shall be considered as evidence &urchase order. The eyelets shall not be less than 8 mm (0.31

failure to meet the requirements of Type Il blankets. In case OP') in diameter.

. ! 10.5 No eyelets, holes, or slots are permitted in a blanket
?é?gf;:’te'\g?tmd A of the ozone resistance test shall be thﬁ/hich will reduce the test electrode clearance to less than the

values listed in Table 2.

9. Electrical Requirements 11. Workmanship and Finish

9.1 Each blanket shall be given a proof test and shall S
withstand the 60-Hz ac proof-test voltage (rms value) or the d 111 The_ blankets shall be free of harmful physu_:al Irrégu-
arities, which can be detected by thorough test or inspection.

proof-test voltage (average value) specified in Table 2. Th S " .
proof test shall be performed in accordance with Section 1&? 1111 Ha”‘.‘f“' physical |rr_egu|ar|t|es may be defined as any
eature that disrupts the uniform, smooth surface and repre-

and shall be conducted continuously for at least 3 min. ; X
92 The blanket material shall show a 60-Hz dielectricsents a potential hazard to the user, such as pinholes, cracks,

strength of not less than 14.8 MV/m (375 Verms/mil) of blisters, cuts, conductive imbedded foreign matter creases,

specimen thickness for each individual test, when tested iRmCh. marks, voids (entrapped air), prominent ripples, and
accordance with 18.5. prominent mold marks.

10. Dimensions and Permissible Variations TABLE 5 Thickness Measurements
10.1 Length and Width- The length and width of the Thickness
blankets shall be specified on the purchase order. Some Class mm in.
standard sizes are as shown in Table 4. Permissible variations o 160022 0.06 10 0.09
from the specified length and width shall Be1l3 mm (0.5 1 2610 3.6 0.10 to 0.14
in.) except for the 1160 by 1160-mm (45.5 by 45.5-in.) slotted 2 281038 0.11100.15
. . L. L. 3 3.0t0 4.0 0.12 t0 0.16
size for which the permissible variation shall B&25 mm " 321043 013 10 0.17

(x1.0in.).
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11.2 Non-harmful Irregularities—Surface irregularities an additional specimen fail to meet the dielectric strength value
may be present on all rubber goods due to imperfections om 9.2.
forms or molds and inherent difficulties in the manufacturing 14.3.4 If the sample specimens of Type Il blankets, using
process. These irregularities may appear as indentations, priite sampling methods and criteria specified in 14.3.2 and
tuberances, or imbedded foreign material that are acceptablet.3.3, fail to meet the corona or ozone resistance requirements

provided that: of 8.3.
11.2.1 The indentation or protuberance tends to blend into a 14.4 The testing shall be terminated and the manufacturer or
smooth slope upon stretching of the material. supplier notified if, during the course of testing, the blankets in
11.2.2 The rubber thickness at any irregularity conforms taa lot or shipment fail to meet the requirements of 8.3, 9.1, or
the thickness requirements. 9.2, as determined by the rejection criteria of 14.3.1, 14.3.2,
11.2.3 Foreign material remains in place when the blanket i44.3.3, or 14.3.4. The manufacturer or supplier may in such a
rolled and stretches with the material surrounding it. case require the purchaser to submit proof that the test

procedure and equipment conform to the appropriate para-
h f i hall | ith raphs of Section 18. When such proof has been furnished, the
h12.1 T eh manu ﬁcturer or sugpbllerks a rﬁpr?ce, WItNOULy s nufacturer or supplier may request that his representative
charge to the purchaser, unused blankets which, at any imginess the testing of additional blankets from the shipment.
W't.hm a period of 9 months .from _the datg of receipt of 14.5 If two of the five specimens tested fail any of the
shipment by the purchaser or his designee, fail to pass the tegl§; ate requirements outlined in Section 8, a second blanket
in this specification. Acceptance tests made by the purchaser gpa he selected and, if one specimen from this blanket fails,

his designee shall be performed within 2 months of receipt by, o entire lot or shipment of blankets may be rejected at the
the purchaser or his designee unless otherwise specified. Tla

o tion of the purchaser.
number of tests shall be limited to 2 tests. Tests shall beB b

¢ q h . ion 16. Thi il b 14.6 The entire lot or shipment of blankets may be rejected
performed as shown in Section 16. s gugrantee Wl D&t the option of the purchaser if 25 % of the blankets in the lot
binding on the manufacturer or supplier only if the blankets

. or shipment fail to meet the requirements of Section 10 or 11.
have been properly stored and have not been subjected to more) 4 7' A|| rejected material shall be returned as directed by
than an original acceptance test and one retest. the manufacturer, at his or the suppliers request, without being

Note 2—Proper storage means that the blankets are stored flat, nétefaced by rubber stamp or other permanent marking. How-
folded nor stored directly above or in proximity to steam pipes, radiatorsever, those blankets punctured when tested in accordance with
or other sources of artificial heat, or exposed to direct sunlight or othethe requirements of 9.1 and 9.2 shall be stamped, punched, or
sources of ozone. It is desirable that the ambient storage temperature Sh@“lt prior to being returned to the supplier to indicate that they
not exceed 35°C (95°F). are unfit for electrical use.

12. Guarantee

13. Sampling )
13.1 Each blanket in a lot or shipment shall be subject t015' Packaging

inspection and test to meet the requirements of Sections 7, 10,15.1 Blankets shall be packaged for shipment in an ex-

11, 15, and 9.1. tended, flat position or in rolls having an inner diameter of not
13.2 An original sample of 1 % of the lot or shipment or not I€ss than 50 mm (2 in.), and shall not be otherwise distorted

less than one blanket, whichever is greater, shall be selected @€echanically while in transit.

random from the lot or shipment for the test requirements of

Sections 8 and 9.2. If a failure occurs in the first sample, a TEST METHODS

second sample of the same quantity shall be selected ang Sequence of Testing

tested. 16.1 The following order of procedure is suggested for

14. Rejection testing rubber insulating blankets:
14.1 Individual blankets shall be rejected if they fail to meet 16.1.1 Inspection of the surfaces in accordance with Section
manufacturing and marking requirements of Section 7, thdl.
electrical requirements of 9.1, the minimum thickness require- 16.1.2 The thickness in accordance with Section 17.
ments of 10.2, or the workmanship requirements of Section 11. 16.1.3 Electrical proof test in accordance with the appropri-
14.2 Individual blankets may be rejected at the option of theate paragraph of Section 18.
purchaser if they fail to meet the requirements stipulated in 16.1.4 Breakdown voltage test in accordance with the ap-
10.1, 10.2, 10.3, 10.4, and Section 15. propriate paragraphs of Section 18.
14.3 The entire lot or shipment of blankets shall be rejected 16.1.5 Ozone resistance tests in accordance with the appro-
under any of the following conditions: priate paragraphs of Section 18.
14.3.1 If 5 % or more, but not less than two blankets, inalot 16.1.6 Chemical and physical property tests in accordance
or shipment fail to meet the requirements of 9.1. with Section 19.
14.3.2 If two dielectric breakdowns that do not meet the )
dielectric strength value in 9.2 occur in five tests on thel7. Thickness Measurements
specimen. 17.1 Thickness measurements should be made on complete
14.3.3 If one dielectric breakdown of five tests on theblankets with a micrometer graduated to within 0.025 mm
original and one or more dielectric breakdowns of five tests or{0.001 in.), having an anvil approximately 6 mm (0.25 in.) in
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diameter and a presser foot 3:4D.25 mm (0.125+ 0.01in.)  dielectric breakdown tests shall be capable of supplying an
in diameter. The presser foot shall exert a total force of @:83 essentially stepless and continuously variable voltage to the
0.03 N (3.0+ 0.1 ozf) on the specimen during this test. test specimen. Motor-driven regulating equipment is conve-
Sufficient support should be given the blanket sample so that itient and tends to provide uniform rate-of-rise to the test
will present an unstressed, flat surface between the anvil facesltage. Protect the test apparatus by an automatic circuit-
of the micrometer. The presser foot applied force will ensurébreaking device designed to open promptly on the current
uniform loading of the blanket material. Make not less thanproduced by breakdown of a specimen under test. This
five thickness measurements at selected points uniformlgircuit-breaking device should be designed to protect the test
distributed over the test area of the blanket. equipment under any conditions of short circuit.

18.3.2.2 The desired voltage may be obtained most readily
S ) ] ) from a step-up transformer energized from a variable low-

18.1 Conditioning— Prior to testing, leave all blankets in a \jtage source. The transformer and its control equipment shall
flat position for at least 24 h. be of such size and design that, with the test specimen in the

Note 3—Both ac and dc proof-test methods are included in this sectionCircuit, the crest factor (ratio of maximum to mean effective) of
It is intended that one test method be selected for the electrical acceptantlee test voltage shall differ by not more than 5 % from that of
tests. The test method selected shall be at the option of the purchaser, aadsinusoidal wave over the upper half of the range of test
the supplier should be so notified of the selection. voltage.

18.2 Caution: It is recommended that the test apparatus be 18.3.2.3 The accuracy of the voltage measuring circuit shall
designed to afford the operator full protection in performancede within =2 % of full scale. Measure the correct rms value of
of his duties. Reliable means of de-energizing and groundinthe sinusoidal voltage wave-form applied to the blanket by one
the high-voltage circuit should be provided. It is particularly of the following methods:X) a voltmeter used in conjunction
important to incorporate positive means of grounding thewith a calibrated instrument transformer connected directly
high-voltage section of dc test apparatus due to the likelyacross the high-voltage circuit?)(a calibrated electrostatic
presence of high-voltage capacitance charges at the conclusignltmeter connected directly across the high-voltage circuit, or
of the test. ( 3) an ac meter connected in series with appropriate high-

18.3 AC Proof Test voltage type resistors directly across the high-voltage circuit.

18.3.1 Electrodes—Where electrodes are to be employed as 18.3.2.4 The crest factor may be checked by the reading of
part of the test apparatus, they shall be of such design so as #peak-reading voltmeter connected directly across the high-
apply the electrical stress uniformly over the test area tooltage circuit; or, if an electrostatic voltmeter or a voltmeter in
minimize corona and mechanical strain in the material. Theonjunction with an instrument potential transformer is con-
electrodes used in the proof test shall be designed to complyected across the high-voltage circuit, a standard sphere gap
with the flashover clearances specified in Table 2. A satisfaomay be sparked over and the corresponding voltage compared
tory procedure for ac proof test utilizes water electrodes owith the reading of the rms voltmeter.
electrodes that will provide intimate contact without undue 18.3.3 Procedure—Initially apply the proof-test voltage at a
pressure. low value and then gradually increase it at a constant rate-of-

Note 4—For Classes 0, 1, and 2rectangular metal sheets approxi- 115€ Of approximately 1000 V/s ac until the prescribed test
mately 5 mm (3/16 in.) thick, having smoothly rounded edges and corner&/Oltage level is reached, or failure occurs. The test period starts
and wet pads, approximately 6 mm (1/4 in.) thick, placed between th@t the instant that the prescribed testing voltage is reached. The
metal sheets and the blanket have been found satisfactory. applied voltage should be reduced to at least half value, unless

For Classes 3 and 4Maximum area can be tested when both electrodesan electrical puncture has already occurred, at the end of the
are the same size. When an insulated table is not convenient the followi

mask method may be used. A 3 to 5-mm (0.12 to .018-in. thick sheet (:&St period before opening the test circuit.

insulating material which is a minimum of 1270 mm square (50 in. square) 18.4 DC Proof Test .

and has a 762 by 762-mm (30 by 30-in.) opening in the center, is placed 18.4.1 Electrodes—The dc proof test may be made with dry

on a grounded metal plate. This mask which has a “picture frameelectrodes that consist of two flat metallic plates, at least one of
appearance shall have the opening filled with a conductive material ofvhich is sized so that the electrode clearances recommended in

such thickness as to bring the ground electrode to approximately the samgyple 2 are not exceeded, or with the wet electrode described

level as the mask in order to maintain direct contact with the blanket to b :
tested. The blanket is placed over the ground electrode and a wet pgg Section 18.2.1. The edges of these plates should be rounded

approximately the same size as the ground electrode is placed on top of the as to eliminate sharp nicks and protuberances.
blanket. The wet pad is energized with the test voltage. This method will Nore 6—The clearances in footnofeof Table 2 are intended to avoid

test a 762 by 762-mm (30 by 30-in.) area of a 914 by 914-mm (36 byjashover and may be increased by no more than 51 mm (2 in.) when
36-in.) blanket at 40 kV ac as the mask prevents flashover. required by a change in atmospheric conditions from the standard of 100

Other electrode design may be used to achieve the same results.  ¢pa (1 atm) barometric pressure and average humidity conditions. These
Note 5—The clearances in footnofeof Table 2 are intended to avoid  jearances may be decreased if atmospheric conditions permit.

flashover and may be increased by no more than 51 mm (2 in.) when ]
required by a change in atmospheric conditions from the standard of 100 18.4.2 Voltage Supply and Regulation

kPa (1 atm) barometric pressure and average humidity conditions. These 18.4.2.1 Obtain the dc proof-test voltage from a dc source

clearances may be decreased if atmospheric conditions permit. capable of supplying the required voltage. The peak-to-peak ac
18.3.2 Voltage Supply and Regulation ripple component of the dc proof-test voltage shall not exceed
18.3.2.1 The test equipment used in both the proof test an®l % of the average voltage value under no-load conditions.

18. Electrical Tests
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18.4.2.2 Measure the dc proof-test voltage by a method that Note 7—The rate of ozone degradation by use of Method B is
provides the average value of the voltage applied to thénver_s_ely propprti_onal to the relative hgmidity of the surrqunding_air.
blanket. It is recommended that this voltage be measured pirical data indicate, however, tha_t y[5|ble ozone effects will be _e_V|dent
the use of a dc meter connected in series with appropriat ver a broad range of ambient humidities under these test conditions.
high-voltage type resistors across the high-voltage circuit. An 18.6.3 Method A is the preferred method for determining
electrostatic voltmeter of proper range may be used in place ¢fZone resistance.
the dc meter-resistor combination. The accuracy of the voltage- . .
measuring circuit shall be withir:2 % of full scale. 19. Chem|cal_ and Physical Tests

18.4.3 Procedure—The procedure shall be the same as the 19.1 Chemical Tests N
ac proof test, except that the rate-of-rise shall be approximatell;o/ 19.1.1 Determine the composition of the rubber hydrocar-
3000 V/s dc. on portion of Type | blankets using the test methods in Test

18.5 Perform the dielectric breakdown test in accordancé€thods D 297.
with Test Methods D 149. Apply the voltage at the rate of 3000 19-2 Physical Tests _ _
V/s under the short-time procedure. The specimen shall be 19-2.1 Perform physical tests to determine the physical

representative of the blanket material to be tested. SufficierRTOPerties specified in Section 8. Condition the blanket
material shall be available to permit making five tests. samples by storing in a flat position for at least 24 h at room

18.6 Ozone Resistance TesMake the ozone resistance test teTgtzrgtuPre.f the tensile st th el i d tensi
in accordance with one of the following test methods to ensure ¢ t. .t _erform d € tensi 'F'ihs {_en? M ?hor:jga g’}lgn Thensélor;
conformance of Type Il blankets with the requirements of 8.35€t tesis In accordance with fest Methods - 1he es_
. . specimen shall conform in dimensions to Die C. The elonga
18.6.1 Method A—Make the ozone resistance test in accor-.." "~ :
dance with Procedure A of Test Method D 518. The s ecimert1Ion in the tension set shall be 400 %.
. ’ pecim 19.2.3 Perform the tear resistance test in accordance with
should be cutto a 10 by 100 mm (0.5 by 4 in.) rectangular SiZeroct Method D 624. The test specimen shall conform in
Follow procedure A using a 20 % extension. Maintain theOlimensions to Die C.of Test Method D 624

ozcr)]r:ne goc%?ggztlg{]s?;r?dﬁa?d h:\rrr?ozaﬁgicprizzl;ﬁe(??o?a 3 19.2.4 Perform the puncture resistance test to determine the
PP y P P bility of the blanket to withstand puncture.

o sho o hee o oo Siposars e i, 192241 CUt aDianket Specimen o between th opposing
test period faces of two flat metal plates having co'ncentrllc openings.
) Measure the thickness of each test specimen in accordance
18.6.2 Method B i with Section 17. One of the plates shall have a circular opening
18.6.2.1 Make the ozone resistance test on a 100 by 1504 mm (0.25 in.) in diameter to allow the passage of a stainless
mm (4 by 6-in.) specimen of the blanket material preparediee| needle. The other plate shall have an opening 25 mm (1.0
from a sample suitably conditioned by lying flat for 24 h. s yin diameter to provide a fixed free area through which the
Drape the specimen over a 25-mm (1-in.) diameter metal tubgyecimen can elongate while being subjected to the pressure of
of sufficient length to completely underlie the specimen, whileine needle point. The edges of the openings should be rounded
possessing additional length for the required mounting supg, a radius of approximately 0.8 mm (0.03 in.). The needle
ports. Electrically ground the metal tubing. Clamp the free endgnhall be made from 5-mm (0.19-in.) diameter Type 304
of the specimen beneath the tubing electrode so that an intimatg,inless steel rod. The rod shall be machined at one end to
contact is established between t_he specimen and the tUb”Bioduceataperwith an included angle of 12° with the tip of the
along the upper half of the cylindrically shaped electrodeiapered end rounded to a radius of 0.8 mm (0.03 in.). Initially
surface. position the needle perpendicularly to the specimen so that the
18.6.2.2 Place a piece of flat aluminum sheet foil approxipoint contacts the specimen through the small hole in the plate.
mately 50 by 100 mm (2 by 4 in.) over the draped specimen sqhereafter apply motion to the needle at a continuous rate of
as to provide adequate separation distance to prevent flashovgproximately 8.3 mm/s (20 in./min) until the needle point has
between the foil and the metal tubing. Connect an electrodgeen driven completely through the specimen. Note the maxi-
wire to the aluminum foil. mum force required to perform the puncturing operation and
18.6.2.3 Energize the outer electrode (metal foil) to approxicalculate the puncture resistance by dividing the maximum
mately 15 kV ac (rms) from a stable 60-Hz source. The 15-kVpuncturing force by the specimen thickness. Measure the
potential may be derived from a suitably rated potentialmaximum applied force required to perform the puncturing
transformer energized from its low-voltage winding through aoperation to the neare& N (0.5 Ibf). The puncture resistance
continuously variable autotransformer. An overcurrent protecis calculated by dividing the puncturing force by the specimen
tive device should be incorporated into the low voltage controthickness and is recorded in units of newtons per metre
circuit in case of an electrical breakdown. (pounds-force per inch).
18.6.2.4 Determine the ozone resistance of the specimen 19.2.5 Perform the drape stiffness and flex stiffness tests in
qualitatively, by inspection, after a 1-h exposure period in thea manner similar to the method specified in Test Methods
test apparatus at the 15-kV potential. Test at least two specb 1388. Use Option A, Cantilever Test, of Test Methods
mens from each sample blanket selected in accordance wifh 1388 as the test method. Drape stiffness is a measure of how
13.2. Two specimens should not be taken from the sama material will bend under its own weight, and is referred to as
section of the sample blanket. “Bending Length” in Test Methods D 1388. Flex stiffness
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measures how stiff a material will feel when flexed, and isspecimen and the test device for at kedd ateach of these
called “Flexure Rigidity” in Test Methods D 1388. temperatures prior to the performance of the test.
19.2.5.1 Perform the test with one of two sizes of specimen. 19.2.5.3 Caution: Take care to ensure that the temperature
A25 by 300-mm (1 by 12-in.) rectangular die cut specimenof the specimen is maintained within the prescribed tolerances
may be used for the majority of stiffness tests on electricatluring the performance of the test.
insulating blankets. A25 by 150-mm (1 by 6-in.) rectangular 19.2.6 Perform the moisture absorption test in accordance
specimen may be used for testing those blanket materials thatith Test Method D 570, using the 24-h immersion procedure
flex relatively easily. Use of the longer specimen may beat a temperature of 24°C (73.4°F).
required to maintain the more flexible materials in a flat 19.2.7 Perform the accelerated aging tests in accordance
position on the horizontal platform of the test device. with Test Method D 573. After being subjected to a tempera-
19.2.5.2 Test five specimens from each sample lot. Perforrture of 70+ 1°C (158 2°F) in circulating air for 7 days, the
the stiffness test at a temperature of 22°C (73* 4°F) and  tensile strength and elongation of the specimen shall not be less
also at a temperature of — 10 2°C (14+ 4°F). Condition the than 80 % of the original.
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