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INTERNATIONAL
Standard Test Method for
Determining Dielectric Strength of Overshoe-Dielectric

1

Footwear
This standard is issued under the fixed designation F 1116; 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 epsilonef indicates an editorial change since the last revision or reapproval.

1. Scope

1.1 This test method covers testmq to determme—H&e—defem%natmn “Dlelectrlc Strengfh" of the dre+eetﬁf:—strength of overfoot
and overshoe footwear: ded;-the-tuse-ef-which-depend wear that it Testing
is-desired-to-test.

H&—Pfeeedﬂfe—A-MA%hstaﬁd—\fei%agehpfeeHest—of done overﬂqe—sele—peFHeH—ef—the—evefshee—feot\Near
H%—Pmeedw&%ﬂfkﬁfand—ve{ﬁge—pfee{—tes{—ef—the maximum poss1b+e—pert|on area ef—Hore—evershoe dielectric footwear

without permitting flashover between electrodes.

1.2 The use and maintenance-ef-this—eguipment dielectric footwear is beyond the scope of this test method.

1.3 This standard does not purport to address all of the safety concerns, if any, associated with its use. It is the responsibility
of the user of this standard to establish appropriate safety and health practices and determine the applicability of regulatory
limitations prior to use Specific hazard statements appear in 5.2.

! This test method is under the jurisdiction of ASTM Committee F-18 on Electrical Protective Equipment for Workers and is the direct responsitildynom@tee
F18.15 on Worker Personal Equipment.
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2. Referenced Documents

2.1 ASTM Standards?

D 149 Test Method for Dielectric Breakdown \oltage and Dielectric Strength of Solid Electrical Insulating Materials at
Commercial Power Frequencies

F 1117 Specification for Dielectric Footwear

3. Descriptions-of-Ferms-Speeifiete-—This-Standard Terminology

3.1 se+e—the—unde¥s+deDescrl|gt|ons—ef—the—beet—eHubbeHhaHﬁeuld be Terms Specmc to ThIS Standard
3.1.1 user— as used in-eontactwith 1, 8he
elastomer.

3-2-footportion—the-portion-of entity employing the actual worker utilizing the equipment; if no separate employer, then the
individual.

3.1.2 overfoot footwear—footwear designed to be worn directly-owver-the w feet as the only source of foot-cover’ing.

3.1.3 overshoe footwearfootwear desigrkled to be worn over existing footwear.

4. Significance and Use

4.1 Electrical contact injuries to workers may involve a current path through the feet of the worker. The footwear covered by
this speC|f|cat|on is dlelectrlcally rated to prowde addltlonal msulatlon and isolation to the wearer. This test method will determine

gtation, dielectric footwear-has-a—partietlar-value of dielectric

S-EFEﬁg{-h mtegr y at the t|me of the test

5. Apparatus

5.1 Electrodical Test Criteria

5.1.1 Test Procedure-A-The footwear shall be-fited-with immersed in water-er-conduetive-metal-shot-so that other conducting
media to a depth where the-inrersole flashover clearanee-is-completely-covered—Thefootwearshal-then be placed consistent with
the proof test voltage as listed in Table 1. Since the waterte-such-a-depth that or other conducting media inside the footwear forms
one test electrode and the water or the other conducting media in the container outside the footwear forms the other electrode, 152
mm or 6 in. of clearance between electrodes consists of 76 mm or 3 in. of clearance frem-the sole is, top of the footwear to the
greatestextentpracticablein-contactwith top of the water w or other conducting media both inside and outside-efthe-water going
abeve footwear. Water is recommended as the medium for the electrodes to ensure complete coverage-of any part the surfaces of
the footwear. Water may wick up the inner lining on certain brands of footwear. To overcome the wicking effect care needs to be
taken to keep the inner area above the water dry and conduct the tests promptly after placing the water inside the footwear. The
water or-s other conducting media inside the footwear forms one test electrode and shall be connected to one terminal of the voltage
source by means of a metal chain or sliding rod that dips into the-electrode. The water or other conducting media in the container
outside the footwear forms the other electrode and shall be connected directly to the other terminal of the voltage source (. Due
to the weight of water or other types of ele Fctrode media, support racks are needed to secure footwear being tested. The maximum
protective area of the footwear shall be tested. Care must be taken to thoroughly dry the inside of the footwear following the test

and pnor to storaqe See Fig: 1- and F|e;—24)

’eﬁer—te—stetage—er—tssue boots usmq water eIectrodes

Note 1—Water used as electrodes should have a minimum conductance of 0.25 mho.

2 Annual Book of ASTM Standagdgol 10.01.

TABLE 1 Test Voltages and Flashover Clearances Between

Electrodes
A-C-Proof Test D-C-Preof Test
Voltage (rms mm (in.) Voltage (avg mm (in.)
value) value)
—5-060 —76-(3) 20-600 —#6(3)
15 000 127 (5) 45 000 152 (6)
16-660 —76(3) 406-660 1624
26-660 1275) 56-660 152-6)
20 000 152 (6) 60 000 178 (7)
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FIG. 2 Typical Test Arrangement for Dielectric Test of Boots Using Water Electrodes

5.2 Precautions—It is recommended that the test apparatus be designed to afford the operator full protection in performance of
his duties. Reliable means of de-energizing and grounding the high-voltage circuit shall be provided. It is particularly important
to incorporate a positive means of grounding the high-voltage section efthe d-c dc test apparatus due to the likely presence of
high-voltage capacitance charges at the conclusion of the test.

5.3 Electrical Test Equipment

5.3.1 The test equipment used in the dielectric strength or proof tests shall be capable of supplying an essentially stepless and
continuously variable voltage to the test specimen. The equipment shall be inspected at least annually to ensure that the general
condition of the equipment is acceptable and to verify the characteristics and accuracy of the test voltage.

5.3.2 Breakdown or failure indicators or accessory circuits shall be designed to give positive indication of failure and shall
require resetting by the operator before tests can be continued.

| 5.4 A-€AC Tests
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5.4.1 Voltage Supply and Regulation

5.4.1.1 The test voltage crest factor shall not differ more-than 5 % 2 % from a sinusoidal wave.

5.4.1.2 The accuracy of the voltage measuring circuit shall be wittiir#o of-full-seale:_test voltage.

5.5 B-€DC Tests

5.5.1 Voltage Supply and Regulation

5.5.1.1 The peak to peak-a-c ac ripple component efthe d-c dc proof-test voltage shall not exceed 2 % of the average voltage
value under no-load conditions.

5.5.1.2 The accuracy of the voltage measuring circuit shall be wittii®o of-full-seale:_test voltage.

6. Conditioning

6.1 Perform all electrical tests at room temperature. The exposed portion both inside and outside-efthe overshoe footwear that
is not in direct contact with an electrode shall be as dry as practicable in each test method.

7. Procedure(See Test Methods D 149)

7.1 A—€ProofAC Tests

7.1.1 Place each article of footwear to be given a proof test in the test apparatus in accordanee-with-5-+4 or 5.1.2. 5.1.1.
Smoothly apply the-preef-test test voltage to 75%-efproof the desired test voltage-and then increase it at a rate-of-rise of 1000
volts per second (V/s}r20 % until the prescribed testing voltage is reached, or failure occurs. The test period starts at the instant
that the prescribed testing voltage is reached and shall consist of a minimum of-3-min and to a maximum of 3 min time at the
prescribed test voltage. At the end of the test period, gradually reduce the applied voltage to at least half value before opening the
test circuit.

7.2 B-€ProefDC Tests

7.2.1 Place each article of footwear to be given-a-proof test in the test apparatus in accordanee-with-5-3-1 or 5.1.2. 5.1.1. Apply
the-d-e-proof-test dc test voltage in the same manner asfera-€ proof ac tests in 7.1.1 except with a rate-of-rise of approximately
3000 V/s.

8. Report
8-1—ThereportRecord Keeping and Marking
8.1 Each piece of footwear shal-relude be marked clearly and permanently with-the-fellewing-nfermation:
8-11-Make name of the manufacturer or supplier, ASTM F 1117, size;and style AC voltage rating.
8.2 The test procedures of the electrical test facility shall specify the test voltage for each voltage rating of feetwear-specimen.
8-12-Date to be tested or a record shall be kept-ef test.
8-1-3—TFype-oftesta-c the voltage used in the test. A date specified as-test or d-c, retest shall be either recorded or provided by
marking or affixing a label to the footwear. The marking or labeling method-and-preseribed-proof-test-voltage.
8-+4+tength material shall not adversely affect the electrical or physical characteristies-of-proof-test-at-preseribed voltage.
8-1-5-Breakdown-voltageif-specimen-failed-proeoftest. the footwear or conflict with the manufacturer’'s original marking or

labeling
8.3 Footwear that have been rejected and are not suitable for electrical service shall be defaced, cut or otherwise marked and

identified to indicate that they are not to be used for elecrical service.

9. Precision and Bias

9.1 The precision of this test method has not been determined. No statement can be made as to the bias of this test method since
no standard materials are available.

10. Keywords
10.1 dielectric

ASTM International takes no position respecting the validity of any patent rights asserted in connection with any item mentioned
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