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Standard Test Methods of
Measuring Dimensions of Rigid Rods and Tubes Used for
Electrical Insulation *

This standard is issued under the fixed designation D 668; 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 5. Conditioning

1.1 These test methods cover the measurement of the5.1 Condition specimens prior to testing for at least 48 h at
dimensions of all rigid rods and tubes used as electrica3 = 1°C and 50+ 2 % relative humidity. Perform tests in air
insulation, the limitations imposed being those of the sizecontrolled at that temperature and humidity.
range of the more common forms of measuring instruments
used. 6. Method of Measurement

1.2 Where the number of tests to be made or the specifica- 6.1 Make all diameter and wall thickness measurements for
tions covering the rod or tube justify its use, an accuratelyspecimens with dimensions 300 mm (12 in.) and under in
calibrated “go-and-no-go” ring gage of suitable size may beaccordance with the procedure described in Test Methods
used. D 374 as applicable. Close the micrometer or vernier caliper

1.3 This standard does not purport to address all of theslowly on the specimen until contact is made without appre-
safety concerns, if any, associated with its use. It is theciable distortion of the specimen. The criterion of contact is the
responsibility of the user of this standard to establish appro-initial development of frictional resistance to movement of the
priate safety and health practices and determine the applicaspecimen between the micrometer or caliper surfaces. Use a
bility of regulatory limitations prior to use. steel tape or steel scale for measurement of length and diameter

greater than 300 mm (12 in.).
2. Referenced Documents

21 ASTM Standards: 7. .Length of Rods or Tubes 300 mm (12 in.) and Under
D 374 Test Methods for Thickness of Solid Electrical Insu- N Length
latior? 7.1 Apparatus—A machinist's micrometer or vernier cali-
D 1711 Terminology Relating to Electrical Insulatfon per of suitable size reading to 0.02 mm or 0.001 in.
) 7.2 Test SpecimensSpecimens shall consist of rods or
3. Terminology tubes 300 mm (12 in.) or shorter.
3.1 Definitions—For definitions of terms used in these test 7.3 Procedure—Measure the length of the specimen to the
methods refer to Terminology D 1711. nearest 0.02 mm or 0.001 in. Size permitting, make four
o measurements at points 90° apart around the circumference of
4. Significance and Use the specimen.

4.1 These test methods are used to measure the dimensiong.4 Report—Report the average of the measurements taken
of the rod or tube to determine conformance with specificationas the length of the rod or tube.
on full lengths or cut lengths. The measurements can also be o
used for manufacturing control, determination of uniformity, 8- Length of Rod or Tubes Over 300 mm (12 in.) in
dimensional stability, and physical and electrical properties of Length
the rods and tubes. 8.1 Apparatus—Steel tape or steel scale of suitable length
graduated in 0.5 mm d¥sa in.
8.2 Test SpecimensSpecimens shall consist of rods or

1 These test methods are under the jurisdiction of ASTM Committee D-9 ontubes over 300 mm (12 in.) in length, including full lengths.
Electrical and Electronic Insulating Materials and are the direct responsibility of 8.3 Procedure—Measure the length of the specimen to the

Subcommittee D09.07 on Flexible and Rigid Insulating Materials. B ; ixd _
Current edition approved Oct. 1999. Published November 1999. OriginallyneareSt 0.5 mm d’mom' Size permitting, m.ake four measure
issued as D 668 — 42 T. Last previous edition D 668 — 89. ment_s at points 90° apart around the circumference of the

2 Annual Book of ASTM Standardgol 10.01. specimen.
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8.4 Report—Report the average of the measurements as the 11.4 Report—Report the average of the measurements taken

length of the rod or tube. as the inside diameter of the tube.
9. Diameter of Rods or Outside Diameter of Tubes 300 12. Inside Diameter of Tubes Over 300 mm (12 in.) in

mm (12 in.) and Under in Outside Diameter Inside Diameter

9.1 Apparatus—A machinist's micrometer or vernier cali- 12 1 Procedure—Determine the average inside diameter by
per reading to 0.02 mm or 0.001 in. subtracting twice the average wall thickness from the average

9.2 Test SpecimersSpecimens shall consist of tubes 300 gytside diameter. Determine the average wall thickness from
mm (12 in.) and under in outside diameter or rods of anyan average of at least six measurements in accordance with

diameter. o _Section 13.
9.3 Procedure—Measure the outside diameter of the speci-

men to the nearest 0.02 mm or 0.001 in. Make four measuret3. Wall Thickness of Tubes
ments at points 45° apart around the circumference at each end

angftézeorp{fgg g}}tthtﬁ;paecg;;er; of the twelve meas re_caliper reading to 0.02 mm or 0.001 in. shall be used for the
’ P P verag Welv Ure easurement of tubes 8 mn¥1éin.) and over in inside

ments as the outside diameter of the tube or the diameter of ﬂ]ﬁameter A dial micrometer reading to 0.02 mm or 0.001 in

rod.
L . shall be used for the measurement of tubes under 8 #hm
9.4.1 In the case of tubes, report the variation in outsid n.) in inside diameter (
T oo e o opae v i 132 Tet SpecimensSpecimens shall conitof ubes f
measurements made 9s. 1og any length or diameter.
' 13.3 Procedure—Measure the wall thickness to the nearest
Note 1—Rods having a diameter greater than 300 mm are generall).02 mm or 0.001 in. For tubes 8 mrix:§ in.) and over in
commercially available and no standard test procedures have bednside diameter, take four measurements at points 90° apart
developed for measuring dimensions of such rods. around the circumference at each end of the specimen. For
10. Outside Diameter of Tubes Over 300 mm (12 in.) in tu_bes under 8 mrrf/(mm.) in |nS|_de diameter, measure the yvall
Outside Diameter thickness by placing the specimen over a mandrel of slightly

. smaller diameter which is fixed in position at right angles
mrtoblrﬁxppi)r?ratus—A flat steel tape graduated in steps of 0.5 g |ative to the spindle of the dial micrometer. Note a zero
64 .

. . . setting with the spindle against the pin. Then place the
10.2 Test SpecimerSpecimens shall consist of tubes over gy cimen over the pin and take readings at various points
300 mm (12 in.) in outside diameter.

. around the circumference of the specimen. Take at least four
10.3 Procedure—Place the steel tape tightly around the readings
ohutsq:ie of :che tube atar\]nght angle to the Iong aX|s|, alnd msasure 13.4 Report—Report the average of the measurements
the circumference to the nearest 0.5 mn¥erin. Calculate the (5 an as the wall thickness of the tube.

outside diameter by the following equation:

13.1 Apparatus—A ball foot micrometer or suitable vernier

D = (tape readingf) — 2t (1) 14. Variation in Wall Thickness of Tubes

where: 14.1 Apparatus—see 13.1.
D = éverage outside diameter of tube, mm or in., and 14.2 Test SpecimersSpecimens shall consist of tubes of
t = thickness of tape, mm or in. any length or diameter. '

Make at least three measurements at three different locations 14-3 Procedure—Measure the wall thickness to the nearest
on the tube. 0.02 mm or 0.001 in. For tubes 8 mrf:§ in.) and over in

10.4 Report—Report the average of all measurements as théhside diameter, make a series of measurements around each
outside diameter of the tube. end of the specimen. For tubes under 8 n¥fis (n.) in inside

diameter, measure the variation in wall thickness by rotating
11. Inside Diameter of Tubes 300 mm (12 in.) and Under the specimen around the mandrel and following the general
in Inside Diameter procedure in accordance with 13.3 for tubes of this size.

11.1 Apparatus—A machinist's inside micrometer or ver-  14.4 Repori—Report the difference between the maximum
nier caliper of suitable size reading to 0.02 mm or 0.001 inand minimum values as the variation in wall thickness. Also,
preferably shall be used, although a combination of telescopinfgpPort all measurements taken.
gage and standard machinist’s outside micrometer may be used
(see 1.2). 15. Warp

11.2 Test SpecimenSpecimen shall consist of tubes whose 15.1 Apparatus—A horizontal flat surface and a rigid bar
inside diameter is not over 300 mm (12 in.) nor under 3 rifen ( with plane surface firmly fixed at right angles to the flat
in.). surface, both being at least as long as the specimen. The height

11.3 Procedure—Measure the inside diameter of the speci-of the bar shall exceed half the diameter of the tube. Feeler
men to the nearest 0.02 mm or 0.001 in. Make four measuregages of suitable thicknesses will also be required.
ments at points 45° apart around the circumference at each end15.2 Test SpecimersSpecimens shall consist of rods or
of the specimen. tubes of any length or diameter.



Ay b 668

15.3 Procedure—Place the specimen in the fixture. With the D,, = permissible deviation from the straight edge for the

aid of feeler gages, measure the maximum distance between given length, m,

the rod or tube and the plane surface, rotating the specimen a5 _, = permissible deviation for a 1-m length,

necessary to locate the maximum. Measure to the nearest 0.02,,, = given length, m,

mm or 0.001 in. D, = permissible deviation from the straight edge for the
15.4 Report—Report warp or lack of straightness as the given length, in.,

maximum distance measured in accordance with 15.3. Dy = permissible deviation for a 36-in. length, and

15.5 Calculation—Calculate the percentage warp based on L« given length, in.

a 1-m or 36-in. length as follows: Note 2—These requirements do not apply to cut pieces but only to rod

W, = (1D/L?) X 100 orWae = (36D/L?) X 100 2) or tube lengths as manufactured, unless otherwise agreed upon between
the manufacturer and the purchaser.

where:

W, = percentage warp calculated to a 1-m length, 16. Precision and Bias

D = maximum deviation of the rod or tube from the .
straight edge, m or in 16.1 These tests have been in use for many years, but no

L — actual Iengthyof the rad or tube as determined in information has been presented to ASTM upon which to base
accordance with the procedure described in Section® Statement of precision. No activity has been planned to
7 or 8, m or in., and develop such information.

W, = percentage warp calculated in a 36-in. length. 16.2 These test methods have no bias because the values for

When it is desired to compare the actual deviation for anythese measurements are determined solely in terms of these test
length with the permissible deviation for that length, one of themethods themselves.
following equations may be used:

Dy/Din = Ly /(1) 2 0r D,/Dsg = L, %(36)2 @ 17 Keywords

17.1 dimensions; rigid rods; rigid tubes; wall thickness;

where: warp
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