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MIL-P-78C
18 June 1981
SUPE D!NG
ﬁiﬂ' r- l'D
15 August 1952
VILITARY SPECIFICATION
PLASTIC RODS AND TUBES, THERMOSETTING, LAMINATED
This specification has been apnroved by the Department of Dafense and is mandatory for use by the De-
partments of the Army, the Havy, and the Alr Fom
1. scorE PPP-B-0636 - Boxes, Fiber.
PPP-B-676 - Boxes, sa-up, Puperboard
1.1 .= ‘This specification covers the basic PPP-T-80 - Tape; Fressure-Semsiiive Ad-
characterisfics reguired of laminated thermosetting hesive, Waterprool—for

rods and tubss, and the methods suited to their
nthhcwry dotermimuon Rods and tubes ma-

£ shast =0-ak and othayr_than. rosind sods

and tybes, are not conroé by this specification.

- - o) POTY Ty .
i il ation. - “—

um.urodsmdtube-.hallbehm-hodl thc
following forms and types, as specified (see6.2.):

lasninated tharma-

- Roda, molded.

Form 'r, ‘Nbe-, rolled.

Form Ty - Tubes, molded.

Type PBE - Paper-base, phenolic-resin.

'l‘ype PBG - Paptr-hu, ﬁnnnnc-nnm.

Type PBM - Paper-tase, pnelnuc—rcnn,
{form Ty only),

Type FBE - Cotton-fabric-base, phenolic-
resia.

Tyoe FBG - Cottoa-fabric-base, phenolic-
resia (forms T and R only)

Type FBM - cawa-umu:-uu, phenoiic-
restn {form T, only),

Type GMG - Ghu-(abru:-bne ‘melamine-

resin (forms T, and R oniyj.

Form R

2. APPLICABLE DOCUMENTS

PPP-R-501 . Bowes. Fiberboard, Wood-

o B Cleated. -
PPP-B-A0]1 - Boxes, Wood, Cleated Piy-
wnnd

PPP-B-621 - Boxes, Wood, Nailed and
Lock-Corper.

___ Packaging andSealing.
PPP-T-Té - Tape, Fressure-Sensiiive Ad-
hesive, Paper, Water Resis-

tant (For Carton Sealing).
- Tape, Pressure-Sensitive Ad-
hesive, Filament Reinforced.

MIL-B-10377 - Boxes: Wood-Clested,
Veneer, Paper Overiaid.
MTI-1-10547 - Lisers Cass Watersroof.

STANDARDS
MILITARY
WIL-STD- 105 - Bampling Procedures and
Tabies for Bspeciion by
Attributes.

MIL~S8TD-128 - Marking for Shipment and
Rorags

(coplu of specifications, standardsa, drawings,

tion with specific procurement functions should be
obh.imdlmthpmcuﬂu sctivity or as directed
by the coniracting officer. )

2.3 Other stions. - The iouovu; docu-
m”m‘mmtm mclnclnontotne extent
spacifiad harsin 1inless otherwine indicated. the

mmwntuhhdhmwrhmm-p-
’l,.

OFFICIAL CLASSIFICATION COMMITTEE
Untform Preight Claseificatioa Rules.

{Application for copies should be addressed to the
Official Classification commoe 1 Park Avernue at

[ 1 woryy vy e Wad- 18 288 W
POFG Ph. , IWW AUSA &V, v, i. l

AMERICAN SOCIETY FOR TESTING MATERIALS

Rigid Tubes Used for Electrical In-
suiation.
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MIL-P-TOC
D-74} - Methods of Measuring Dimensions of
Rigid Rods Used for Electrical Insu-

lation.

(Application for « >ies should be addressed to
American Society for Testing Materials, 1916 Race

Thiladalnkhica 2 Da
K ARAASMSL ApIME &, & mo

Stoaas
owreEel,

NATIONAL ELECTRICAL MANUFACTURER'S
ASBOCIATION
Publication No. 45-107 - Recommended Prac-
tice for Fabricating

T muniontiod Diaatica
SARAARIERT S X S St

(Application for copies should be addressed to the
Natiomal Rlectrical Manufacturer's Association, 155
Bast 44th 8t., New York 17, N. Y.)

3. REQUIBRMENTS

3.1 Material. - .

3.1.1 g%@n.- The matsrial shall con-
sist of & suitable or filler, praperly impreg-

l_.t.‘l - aned bramon ool sne 'g‘h a t}.er—“‘-“‘—'='.-==2= otaman

pound or binder, processed to comform to this
specificatios.

3.1.1.1 Tubss are formed by rolling the impreg-
mated sheet material upon mandrels between haated
pressure rolis and then either oven-baking or press-
ing the material in a heated mold until the curing

or setting of the resin into the iufusitles form is
completed.

3.1.1.2 Molded rods are composed of lamina-
tions of impregnaied sheet material which have been
molded in cylindrical molds under high tsmperature

oo e Ao oo

mmﬁlmﬂgmw-m

3.1.2 %!!ﬂ_"_:%"!_-' The soaterial shall
conform to prope. values shown ia tables I to
I, inchusive, when lested in accordance with sec-
tion 4. These property values apply oaly to stand-
ard sises of rods and tubes iisted in table Vi. Spe-
cial sizes of rods and tubes are available as
indicated in table V1. The property value require-
mewts for special sizes of rods and tubes shall be
as snecified (see 8.3).

45- :m.

3.1.4 Suriace defects, - Laminated tubes Shal

from blisters, pronounced mandrei, scores,
2“":“ lawana .M mh\' free fm P-h

W DS MAYwI S, - S

pockets, voulsndhenmuh ‘Rolled tubes shall
be free from wrinkles. Molded tubes shall be free

trom Beam Cracss. Rods shall be free iram blis-

ters and mold seam cnch nd ronenﬁy free
from voids and restin pockets. Tubes with s wall

19

thickneszs greater than one .h... {neh or rods with a
diameter greater than 1 inch may show checks or
cracks between the lanhuuau on machined or 7

sawed edges. Edges, drilled holes, and machined,

milled, or ground faces of laminated rods and tubes

shall be amooth and shall present a neat appearance.
3.1.5 _%- The warp of material furnished

in the rod oF o form, as delivered, shall act ex-

ceed the following (soe 4.6.7):

Permissible warp,

e e s s S o ol

AR EARRE percem
1/8 to 1/4, taclusive 3.0
Over 1/4 to 3/4 1.0
Over 3/4 0.%0

by the natural, 3 ¥

used.
3.3 Dimeasicns and tolerances. -
3.3.1 Lensthe. -

otherwise specified (see 8.2),
mmmwxum-uum:. ;,\_/)
standard lensthe. with a tolerance af ¢ 1 ioch.

= i

3.3.1.2 Tolerances ob cut lengths -

3.3.1.2.1 g#, When specified (see 6.2),
rods shall he furnishad eut to lensth within the
tolerances shown ia table IV.

3.3.1.3.3 Tubss - When specified (ses 6.2),
the tubes shall be furnished cut to length, circular-
sawed, within the tolsrances shown in table V.

3.3.2 Dismeters asd vall thicknsgs. -

3.3.2.1 -~ The diamster of molded rods
and the inside r, outside diamste:, and wall
thickness of tubse shall be as apecified (see &.3).

ol od cices aovasad ars shown in tahle V1 and

shall be specified unless otherwise required.

3.3.2.3 Tolsrasces co oo diameters and wall thick-
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e VI sha apoly.

thicknesses of tubes -

3.3.2.2.2.1 nside and !%l% diameterg. - Un-
lasa otherwise specified {(soe tubes in either

the rolled or molded construction shall conform to

Tolerances {+)1/
Rod length Diameter
1/8 to 1-15/18 |2 to 4 inches
inrches, inclusive | inclusive
inches Inch Inch
0 to less than 3 0.010 0.010
3 to leas than 6 .010 .018
6 to less than 12 .01S8 .030
12 and over .0% 1/32
l/ Measure dimensions in sccordance with ASTM
D-741.
Y [T [ . 0-‘..-.

Tolerances () =/
Cutside diameter of tubes
Tabe jenet
3/16to |Over 380! o
2inches,|4inches, | ., ...
inclustve| inclustve} * ™
Inches Inck inch Inch
0 to 3, inclusive| O©.0310 S.010 8,080
Over 3to 6 .010 L0185 .0%0
Over 6 to 13 .018 D'N 0’..
Over 11 to &8 1/83 i/8 /A
1/ Msasure dimensions in accordance with ANSTH
D-888.

[} ]

3.4, :.2.2 l - Uuhu other-

a _ as

'l..lmnl— ‘— ‘.lj, n--uw-wu-

Mn. within variations in wall thickness act
sxceeding the tolerances shown ia table IX.

Q@ 4 Ouadonsa Sludab Y ocmicmcbod easdta
S L3 ELDES . P& l_ 3 B--

shall be hthlomm as spec-
ified (see 6.3):

uo:&-hmwdumwm
mm»mwanm utun

o AL

towch i sheliac umpﬂmmuw
butier mmnmmhmmmm

—_— 1Aa8 D IDPE UiEu

tubas or veds.

- Varnished finish is obtained
_m'nrnbhulltbnur.

4.1 The supplier is responsibie for the perform-
ance of all inspection requirements as specified
herein. wumrﬂnmcm-d the supplier

PN P NSV TN L Y T Y Py

e _aana__

ﬁlywmmmotwmrwwuwn
and services accentable to the Goverament. Inspec-

N |
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T _D.T70C
EaAs T& T T

4.3 Sampling for inspection. -

4.3.1 Lot.- Fo inspection purposes, a iot shall
conaist of Iaminatea thermosetting plunc material
which is of the same form, type, rangs & siss (a.
coverad in table X, and brand, and which meets -
one or both of the Iollo'u. eoadmonl, as uroed

on between the laminator and ihe Government.

(s) Laminated in one co-uwmpcrlod ol

time not to exceed one monik.

) Offered for delivery at the same time.

Table VII - Tolerances on diameiers of moided

rods.
Nomina! diamater Tolerances {2)
Iiches Inch
i/8 10 1-15/18, iaciusive 0.008
2 to 4, inclusive .008 |
——

Tahle VIl . Tolarances on diamsters of tubes.

égng.omnhom-tu“l-mudy

mandre} of the precise size required, wbee of (hai sSise
i In such cases, this is accomplished

Tolerances (+) 3/
Nominal diameters - inside dhn.br Outside dlamster
“‘_‘i g‘—’—-”"—?, G-v--, hv#% or
mﬂrol../ mandrel../ varnished finish
Inches Inch Inch Inch
1/8 to 23/32, inclusive 0. 009 covee 0.005
- la a_ o amR /el
/810 3-13/19,
inclusive . 004 esm=- : ‘2?
2 to 4, inclusive . 008 B . 008
Rolied on}
4.1 /8 t0 12, inclusive .010 Y . 025
Turned
12-1/8 to 18, inclusive .0% 0. 080 0.03
18-1/% io 34, inciwwive ] .oT8 . 088
24.1/8 to 48

A_a

AL A -A-‘ ——
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Table X - Range of sizes for lot inspection.

g

Rods Upto and including 1 Inch diameter

Over 1 inch diameter.

1/8upio but not including 1/2 tnch I

1/32 up to but not including
1/16 inch wall thickness

L /1L8 oo o -
i/1% up 6 St oot including

1/4 tnch wall thickness
1/2 to 2 inches TD:
1/32 up o but 5t including
1/16 inch wall thickness
1/16 up to and including 1/4

PPN e L I L W e
NG WE&iL VItV

Over 1/4 up to and including
1 tnch wall thickness
Over 2 up i and inclading 8 taches ID:
1/16 up to and including 1/4
inch wall thickness

= = ra Py Ve 1 1 | P P
y Over i/a inch wall thickness

1/16 up to and including 1/8 inch
wall thickness

PR

—~ V4 P - -
Over 178 inch wall thickness
1
1)

Rolled tubes |

Molded tubes

4.3.2 Sampimng for examiniiion. - A sampie of
rods or tubes shall be selected at random {rom each lot
of material offered for examination of visual and di-
| -ensional characteristics. with lot acceptance based
or; the following sampling inspection requirements
shown n table X1 in accordance with Standard MIL~-

STD-105:

Table XI - Sampling for examination,
AQL (approx.) = 5.5 percent defective.

| Number ! Defective rods
Number of ol rods and tuoes
rods or tubes or M
in lot tubes in | Acceptance | rejection
1 sample mmber number
15 and under | 10 0 )
1 1610 ¢0 15 0 i
41 tg 110 25 1 2
111 to 300 4 35 1 2
301 to 500 50 2 2
501 tc 300 75 3 4
801 to 1300 110 4 §
1301 and over 150 -] )
| ———re e

4.3.3 Sampling for acceptance tests. - 1f the lot
consists of 100 or less lengths > rods or tubes, the

number of samples shall consist of 10 percent of the
fot, but in no case iess than one or more than three
lengths. 1 the lot consists of 10! or more lengths of
rods or iubes the numbe™ of sampics shall be a8

shown in table XII.
4 4 Inspection. -
PSS SRS

4. 4.1 Examimation. - Each of the sample roda or
tubes selected In accordance with table XJ shall be

-
<

examinedto verily compliance with the requirements
of ihis specification. Any rod or iube in ine sampic
containing one or more defects shall be rejected,
and if the number of defective rods or tubes in any
sampie exceeds ihe accepiance number ioF that sam-
ple, the lot represented by the sample shall be re-
jected.

Table XII - Sampling for acceptance tests.

Number of

Number of lengths in lot sample

lengths
101 to 180, inclusive c 4
181 to 300, inclusive 5
301 o 500, imclusive 7
501 to 1, 300, inclusive 10
1, 301 or more 1%

4.4.2 Acceptance tests. - The samples selected
in accordance with 4. 3. 3 shall be subjected to ac-
captance teste. The numbher of specimens per sam-
ple to be tested and the number of tests per apecimen
shall be as specified in tables Ito I, inciusive. K
the lot contains five or less standard lengths of
tubes or rods. only water absorption and sapecific
‘ravity tests need be conducted. U any of the sam-

ies tastad fails anv of thase teats the 1ot shall be

PiTE ITEET sazad

rejected.

4.5 Conditioning. -

4.5.1 Nomenclature. - The following letters
shail be used to indicate the respective general con-

ditioning procedures:

Condition A - As received, no special con-
ditioning.

Condition D - Immersion conditioning in dis-
tilled w=tsr on samples 2=
received.

Condition E - Temperature conditioning in an
oven on samples as received.

NOTE: Whenever a conditioning letter is followed
by an tnferior i, as Dy, a prior iemperature con-
Aitionmine has been carried out.

i@l iiil) 4

4.5.2 Designation. - Conditioning procedures
11 be designated an follows:

(a) A capital letter indicating the generai con-
@ition of the anecimen i e as received,

WILAVTE W wasw c——— o

immersion. andtemperature conditioning.
(b) A rumber indicating in hours the duration

ol the cCommtiching.
(c) A number indicating in degrees centigrade
the conditioning temperature.



~
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The numbers shall be separated from each other by
slant marks, and from the capital letter by a hyphen.

4.5.3 Time {olerances - Oven conditioning ghall
be {ollowed by cooling to room temperature (23°C.)

in a desiccator, and immersion conditiontng shall be
followed by cooling to room temperature in distilled
water, as specified in table XIII.

§4.5.4 Temperature ioierances.- The condition-
ing temperature tolerances shall be as follows:

Nomina! temperature, Tolerance (+)

degrees C. degrees C.
23 2
35 1
S0 2
105 2
4.6 Test th .-
4.8.1 Msasurements. - Spscimens shall be ex-

amined, and dimensions required to be recorded
shall be measured to the nearest 0. 001 inch by using
a suitable micrometer or vernier caliper. All other
dimensions shall be measured to the nearest one-
thirty-oecond tnch. Such measurements shall be

mad> before conditioning in each case and after com-
pletion of the test wherever required.

MIL-P-798C

4.6.2 Waier absorption. -

4.6.2.1 Specimens. -

4.6.2.1.1 Rods.- The test apecimen for rods
shall be 1 inch in length for rods 1 inch in diameter
or under, and one-half inch in length for larger di-
ameter rods. The diameter of the specimen shall
be the diameter of the finished rod.

4.6.2.1.2 Tybes. - The test specimen for tubes
less than 3 inches in outside diameter shall be the
full section of the tube and 1 inch in length. For
tubes 3 inches or more in outside diameter, a rec-
tangular specimen shall be cut 3 inches in length in
the circumisrestial direction of the tube and i inch
in width lengthwise of the tube.

A3

4.6.2.2 - The specimens shall be
weightd individually and then subjected to 105 + 2°C.
for 1 hour (-0+6 minutes), cooled in a desiccator

for at least 2 hours, and reweighed{(Wji). Thespec-
tomana ahall than ha immarasd in dictilled watayr far

S5EC I WAL LIV MWW ASIEIESEL WL i WAPLELELE WEINL 101

24 hours (-0+1/2 hour) at 23 + 2°C. They shall be
removed individually as needed, all surfaces wiped
off with a dry cloth, and then reweighed (Wy}. The
test shall begin not more than 1 minute after re-

moval of the lpcchnenl from the water and shall be

Mmoo t_a_ .2 o A_a_ _a

compieied as Tapidiy as consistent with accuracy.
No correctionshall be made for water-soluble matter

Table XII - Conditioning time tolerances.

Conditioning Cooling
Comments
Time Time
Condition tolerance Time tolerance
D-48/50 -0 hours 1 hour -0 hours Cool by immersion in a suffi-
D-24/23 +1/2 hour +2 hours clent quantity of distilled
water to reduce the tempera -
tureto 23°C. within 1| hour.
Remove individually as
seeded, and wipe surface
water off withs cloth. Start
test within 1 minute after
removing specimen from
water.
E-1/10% -0 misutes | 2 hours -0 hours See water-absorption test
+8 minutes or more (4.6.2)
D;-24/23 <0 hours crevane cmemcas See water-sbsorptien test
+2 hours {4.6.3)
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.6.2.3 Calculations. - The percentue of water

niatad as fol

~alan
CRATULRISS

follows;

—t_ 4

mtuom {short-time). - The aieiectric sirength
...m;;r to Taminations shall be determined

Snculcanon L-P-406, uming specimens 12 inches
long. The tests shall be made under oil at a fre-

quency not exceeding 100 cycln per second. The

voltage in the short-time fest shaii be increased,

mlv at the rate of 500 volts ner second. The

X oS
URIEOTIN:Y &

test electrodes shall be as sptcmed in table XIV.

Table XIV - Electrodes.

[Minside diameter | Other |
! of tubing | Inner electrode electrode |
: {inches) | _f
| g S ™ N . agp s v e aal
'1. £ or less | Mercuryor brass rod, ela; f 11
! | 3 inches long, witn !
[ | eokes rounded ¢C = |

] 1/4-inch rad:us anc :

i oftushdiameter that |
i it futs suugly i tie !

| Morer !
Greater thanl. 3 | Mercury e.vm,l:ﬂei.i Metal !_r_.a_:ﬂ
The electrodes shall be of the same lergth, accurately
centerec with respect 1o the specimer. A very thin
coating of petrolatum shaii be used as an adhesive for
foil elecirodes A cork or wax plug shaii be used (o

hold the mercurv in the tube

4.6.4 Compressive strength (axiaity). - The
axiai compresswe slreng‘!h shzll be determined by

method 1021 of bpeCUICluOn L-P-&0€, except that
the specimen length shall be as shown in table X\,

le XV - Specimen lengths ior
compressgive sirength tests.

1Qutside duameter of tube or rodjuencth of specimer |
]i T Inches . Inches H
iRods: } [
| 1/8t01/4, inclusive | 12
l Above 174t01/2, inclusive | H |
H Above 1./2t01, inclusive l ‘ i
I Above 1102, inclusive i 4 :
' Tubes: { i
; Upto 2. inclusive : 1 |
b e ===

4.6.5 Flexural strenpth (rods on'yl. -

4.6.5.1 Specimens. - The test spe-imen shall
have a diameter equal to the dume! er of the rod
and a span-depih ratio of eight to one shall be vaed,

12

&l [y RPN P Yy,

For roés over one-hall inch in daimeter, specimens
shall be machined to a diameter of one-half inch and
specimens 5 inches long shall be cut.

4.6.5.2 Apparatus,. - Any standard testing ma-
chine may be used provided it is accurate to withir.
1 percent for the lowest load for which it is used.
The =n.rnn-n ahall he tested as a nmnle beam
loaded at the center. The supports shall have con-
tact edges rounded to a radius of one-eighi inch.
The distance hetween sunnorts shall be eight times

184111}

the diameter of the rod. Where necessary, the

joad shall be applied through a steel block having 3
- d oo A..cnlar contact .&v. of the same radius as the

sEmtit

rod with edges rounded to a radius of one-eightn
inch. The cross-head speed of the testing machine

shall be such that

but shall not exceed 0.050 inch per minute when the
machine is running idle.

4.6.5.3 Procedure. ~ Specimens shali be
measured to the nearest 0. 001inch. inserted into

the machine and broken.

- The flexura., or fibe: siress
caloulated from the formuws:

il_l ﬁ-. - 3!‘;211 be fot-F ettt 0¢8]
Flexural strength, S = & EL
» oo
Where
P - The brealang ivac applied inpounds
1 = The span or distance between sup-
ports.
d = The mxzchined diameter in ncher.
4.6.6 Specific gravity. - The specific €r.ois

shull be determined by methoa du:) or SDJ1L of

.‘ir'EChn.‘uvu 1-Pp-40€,

4.6.7 Warpage.-

4.€.7.1 Apparatus. - A hor.zonta’ flat surface
and a rlgid h"'"'WE'—'vemcanv pia::e surlace

firmiv fixed at right angies {0 e lad 5o rlace

at least as long as the specymer., shail v¢ x.ced

The height of the bar shzu exceed hall the outside
nf{ an1ita

Ui ows™

both

U N, 2alam .—nn--

diamevresr of thé wudbe or rord. Feeler gage
able thicknesses will also be required

= —i e 2all na

4.6.7.2 Procedurc. - The specimen shall 5=
niaced on the horizontal flat surface and rotated

against the vertically plane surface of the rigic bar.
The bar shall be {irmiy fastenvd io the horizonzal
fiat surface. With the aid of feeler gages, the
maximum distance between the tube or roc and

s

vertically plane surface shall be measurec {ot

nearest 0. 001 inch.

&

4.6.7.3 Rgpor' a'*o calculation. - Warp or lack

of straightness shall be reported as the maximum

hat the load can be aceurately weighed,

R

A
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distance or any part of the tube or rod {rom a
straight edge which connects the ends of the speci-
men. The minimum length tested for warpage shall
be 24 inches. The warpage shail then be Caiculaied

as follows:
W3g = ?-‘-ﬂ{m
L
Where:

Wsg = Percentage of warp, calculated
to a 36-inch length.
D = Maximum deviation of tube or

rod {rom straight edge ininches.

L= Lewngth of tube or rod in inches.
4.1 d ation for deliv
Sample packs und
inspected in ncm 'lth Specification MIL-P-
116 to verify conformance to the requirements of
Section 5 herein.

5.1 Packaging. -

5.1.1 Level A. - Laminated rods or tubes, or
parts {abricated therefrom, shall pe pu-kued for
physical and mechanical protection in accordance
with method D1 of Specification MIL-P-116, either
individually, in bundles, or in cartons as required.
Containers shall conform to Specification PPP-B-
566, PPP-B-678, or PPP-B-636. Container clo-
sure shall be as apecified in the applicable box
specification or appendix thereto. m gross weight
of fiber containers shall not exceed 30 pounds,
peperboard containers 10 pounds.

5.1.2 Level C.- Laminated rods or tubes, or
parts {ahricated tharefrnm, shall he packased in

accorhnce with the muer [ ccmmerchl practice.

5.2 Packing. -

$.2.1 - Unless otherwise specified,
1u mlnh’.ﬂ% tubes, or parts fabricatad

therefrom, w as -peclnod (see 6. 3), shall
be packed in overseas type, wood-cleated fIber-
board, aailed wood, ffber, wirebound wood, wood-
claatsd venser paper overlaid, or wood-cleated
plywood boxes conforming to cation PPP-B-
591, PPP-B-621 (class 2), PPP-B-638 (class 2),
PPP-B-585 (class 3), MIL-B-10377 or PPP-B-801,
respectively, at the option of the comtractor.
Shipping containers shall have caseliners conform-
ing to Specification MIL-L-10547. Caseliners shall
be closed and sealed in accordance with the appen-
dix to Specification MIL-L-10547. Caselikers for

bomas ancdormaline gn Snacification ﬂ"-'.-‘ may

Nonmuprwmmjohumdeomendme
baxes are sealed with minimum 1-1/2 inch wide tape

MIL-P-79C

conlor ming to Specification PPP-T-76 or PPP-T-60.
Boxes shall be closed and strapped in accordance
with the appucablu box specification or ;ppnm
ihereio, excejk {iver boxes shall bt SAnGEd With tape
as specified in the appendix to Specification PPP-T-
636. The gross weight of wood or wood-cleated
boxes shall not exceed 300 pounds.

5.2.2 lavel B, - Laminated rods and tubes, or
parts fahricated thersafrom mckasad as anecified
(see 6. 2), shall be packed in domestic type wood-
cleated fiberboard, nailed wood, wirebound wood,
cleated plywood or wood-cleated venser paper over-
laid boxes or class 2 fider boxes couforming to Spec-
tfication PPP-B-581, PPP-B-621 (class 1), PPP-

BD_RAE [aleaw 1 e P wee)l DDED._ D AN AT T _1AGY7
IOV (CARPWw A VA ® UPv)) KEEETLTRYLE) ERAATEITIVIE

or PPP-.B.G368, respectively, at the option of the
contractor. Box closure shall be as specified in the
applicable bex specification or appendix thereto.
The gross weight of wood or wood cleated boxes
shall not exceed 200 poands.

5.2.3 Jevel C., - Luninhd rods and tubsa, or
paris iabricaisd iReTeirom, PACKAged as spocilisd
(see 8. 2), shall be packed in containers which will
insure acceptance by common carrisr and safe
delivery at destimation. Shipping containers shall
comply to the Untform Freight Classification Rules
or other regulations as applicable to the mode of
transportation.

5.3 Marking. - In addition to any specific mark-
ing required by the contract or order or herein,
interior and exterior shipping containers shall be
marked in accordance with Standard MIL-STD-128.

6. NOTES
6.1 Intended use. -
86.1,1 Forms.-

6.1.1.1 rods. - Molded rods are intended
for a variety of applications such as insulating
screws, bolts, and small bushings or spacers where
electrical stress is not severs. The material is
nearly as dense as the comparsble grade of sheets,
and the electrical properties are of approximately
the same order.

8.1.1.2 « Rolled tubes are intended
for application in coll forms, insulating bushings,
bearing retaimers, etc., where excellent concentri-
city and good physical and electrical characteristics

are reguired.

6.1.1.83 - Molded tubes are in-
tended for application in coll forms, tisulating bush-
ings, bearing retainers, etc., where higher density,
lower water ahsorntion. and better dimensional sta-
bility are required. Molded tubes are less com-
centric and do mot show as good electrical and

13
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mmlcn properties at the mold parting line

s cccoca smatarial has haan remnwed
where ibs EEcess e TEme WUWEs e e Tt

6.1.2 Types.-

6.1.2.1 %q PBE.- Type PBE is intended for
applications similar to those for type PBCG. ompt
that under sdverse conditions of iemperaiure and
humidity PRE nossesses high dielectric strength

and nhuvely lw dielectric losses.

6.1.2.2 PBRG. - Type PBG is a general
marnose material combtning fairly good mechanical

and electrical properties.

- —— . o Smbmcndhedd Bam
0.1.2.3 PBM. -~ Type TOM is imenoea 107
a variety of agicﬂlom where the electrical proper-
ties are subordinate to the requmd meachanical prop-
erties; that is, ior use in soiciy mechanical sqiiip-
mant ar for use as mechanical members of electrical
e@tmmmnadhhdﬂe material is reguired,
but where the use of a high order of dielectric prop-
ertiaa with 3 carreapondine sacrifice of mechanical
properties would not be warranted. R is intended for
structural and eiectricai appiications WRErt no Mol -
fure is nresent. Snecial precautions must be taken
if th~ matcrial is to be upved or machined paralliel

to the laminations without cracking.

8.1.2.4 Type FBE.~- Type FDE is intended ior
apolications nimihr to those of tyne FBG, except
that it possesses better electrical properties though
with some sacrifice of toughness. R is suitable for
fine machinine onerationa.

6.1.2.5 T FBG. - Type FBG is intended for
electrical asnlications that reguires fairly sood dislec.

tric properties, medium dielectric lass, and at the
same time 3 good degree of mechanical strength,

naetienlarie trmohnean

P B mame o) SV

6.1.2.6 FBM. - Type FBM is intended for
structural, -%e'ﬁ?:a' applications and for nse

where the electrical properties have been greatly
subordinated to the required mechanical properties.

6.1.2.7 GMG. - Type GMG is intended for
mechanical appiicaiions requiring good resistance io
heat and to flame as well as to arcing conditions.

S.2 Orderimg Gaia. - rIvcurcioent GoCuUMEnis
should m:t
(a} Title, rumber. and date cf this specification.
(b) Porm required (see 1.2).
(c) Type required (see 1.2).
Custodians:
Army - SigC
Navy - Shipe
Air Force - ARDC

-
L 1N

{d) Property value requirements {or spucul

-leaa .t—a.--aml-.. ‘ 1
- Sy Rt lt-'

(e) Tolerances on diameters d type GMG
rolled tubes, \f required (see 3.3.2.2. 2.1

mmd matds § of salula TIR
EINI ITJAE J Ui MRAAE V AAS) .

(f) Dimensions required (see 3. 3).

{g) Fiunish required (coe 3.4).

'ﬂ) ﬂcqmremtnts mn/or ﬂl‘l'll'" ior pam

(i) Levels of packaging and packing reauired
(see 5.1 and §.2).

(i) Speciai marking required {see 5. 3.

6.3 Varnighed fiaish - A varnished finish requires
operations which may greaiiy change the properiies
of the material. All values are hasad an wavarnishad
rods, tubes, or parts fabricated thersfrom. Adjust-
ment of properties of maleriais occasionsd by var-
nished finish should be handied by negotistion be-
tween the bureau or agency concerned and the bid-
der, prior to award of contract.

6.4 Crosa-reference list of &%M -~ Be-
cause practices of seve rament agen-
ecles and induatyy. the croes-referensse showwn in

S=== =7 ——— ————— ——— =

tabie XVI are provided {or equivalent designations
of laminated rods and tubes.

Table XVI - Equivalent designations
for laminated rods

and tubes,
PEE LTS-E-4 XXX
PBG LT8-E-2 xx
PBM LTS-M-1 x
FBE LTS-EM-2 LE
FBE LT8-M-3 FBI
oG LIS-ER-: Lt
FBM LTS-M-4 c
GMG LTS-MG-1 G-5

Notics, - When Government drawings, specifica-
tions, oruhrman.-llornymaher
ﬁiﬁwm-—mq Telsten Govern-

ment procuremsnt operation, the United Rates
Oacnndmhunmmm!mwrm
obligition wimisorver; and iie isci ihai thi Govern-
ment may have formalsted. hrlhhd. or in any way

aiTeea. i

npplledtbe-dddn'w. opemetuul .or other
data is not to be regarded bty implication or other-

wizse as in anw mannar Ilm-ln the Mr ar any

other pnuorcomuuu. oremqumﬂlﬂl
or permission to mansfacture, use or sell any

satantad invantinn theat maw i waw he related

PEEIRTN 835 V BERSTwe: ——— = —.“-," —-—y

thereto.

Preparing activity:
Navy - Bhips
{Droject $330-00T7)

A 1 4
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INSTRUCTIONS: In s continuing effort to make our standardization documents bettaz, the DoD provides this form for use in
submitting comments and suggestions for improvements. All users of military standardization documents are invited to provide
suggestions. This form may be detached, {olded along the lines indicated, taped along the loose edge (DO NOT STAPLE), and
mailed. In block §, be as specific as possible about particular problem areas such as wording which required interpretation, was
too rigid, restrictive, loose, ambiguous, or was incompatible, and give proposed wording changes which would alleviate the
problems. Eater in block 6 any remarks not related to a specific paragraph of the document. If block 7 is fllled out, an
u:kno'kdnncntwﬂlhn-ﬂodtoyonwithh”duatohtyonknovthtymmh"tnnuindndmhdu'

considered.

NOTE: mfor-;lymthwwmnpbddm,mwmudmm“dnnﬁcubnot
specification requirements on current contracts. Comments submitied on this form do not constitute or imply suthorization

to waive any portion of the referenced document(s) or to amend contractual requirements.

(Fold slong this line)

{Fold slong this line)
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