~ DIRECTIONS FOR TEST NO. 14354

SUBJECT: Resistivity of Liguid Aroclors

i_,ror neaeuring ‘bigh ‘resistan o8, bridg. ‘balance being obtainsd Reipall
_use of a vacuum tube voltmeters Rangg: 0s1 negohn. ‘%o 10,000 megolms,"' .

1,000,000 ﬁegohns ean be deteetod"

_,Tost Eloctrodcl _Pwo concentric nickel cylinders (or brass, ..
_ niokel plated) with feet, Obtained from Genersl Electric Companys .
“The inner oléetrodo las outside dfameter of 2.8% and height of 3425%;: -

‘with area of 184 84 eme The outer elsctrode has inside diameter of *-
8% apd 1ike hsight of 3.25%, with area-of 198 sqe ems The distance .-
" between slectrodes is therefore O.l inmch or 0,254 cm. By theory the
electrode constent, area/length, is 191/0,254 or 752 where 191 is the
average area, In practice the cell econstant supplied by General Elec—
triec Company is useds For the eldetrodes nmow in use, the cell constant
was given as 815,

, about 3—1/2" dianotor with concentric ‘grooves
~ to assist in spacing the electrodes, -Obtained from General Electric
"_fCGt

Oven: Cenco-DeXhotensky drying oven with twWo holes in back wall

- for porcelain tubes for lead wires, - Holes pust avoid hven heating
elements wWhich occupy 2% paths vertically and horizontally interseet-
,1ng at tho center of the oircnlo.r nll.

. I.oad Iirost Provide two rlexiblo leads 4o oonnoet ‘the electrodes
i 1n oven to the posts of tho bridgee The portions exposed to oven tem—
"poraturo are bared and then covered with porecelain beads, Provide also
:}a ﬂexible ,load'to.ground the bridgo to a water. pipe. cleax the leads,

- &r _;_,glass plate with the oon—»-
‘mector posts directly’ opposite in ‘order to give the widest possible
spacing to reduce surface conductivity. The cylinders should be very
close to equidistant, The apparatus should be dried for 2 hours at
100*C, before use, :

Heat the semple to be tested to about 110¢C. on a hot plate and
pour into the electrode assembly until the level of the liquid is 1/4
to 1/2" above the electrodes, Care must bte used to meke sure that the
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Test Ho. 148541 ~ Resistivity of I.iquid Aroclors

trodes’ to fhe’ two. i’lexible ‘wires” which'Iead %o the negohm ‘dbridges When
the Aroclor cames to tenperature (100'0.), remove themometer, check

Connect’ the two lead wires to the megohm bridge with the lead
from the outer elecirode to the LOW uninown post of ‘the bridge; the '~
‘4nner-electrodé to the "™ unknown posti Connect the GROUND post on E
Jkhe left side to a water ‘pipee Swing the spring connector, pivoted
on the’ g post, to the LOW post.’ " Connect. the attachment cord to:

the 110 v polrer supply. ' o EE

Iith the Aroclor at 100'0., ara eontrol"knob '(GM-OPERA‘I‘E-
CHARGE) to the CHECK position, Throw all 3 switches at the rear of
the Panel to 0N, After 2 minutes bring the galvanometer pointer to
zero by means of the ZERO ,ADJ'UST_knob

o Then turn the eontrol knob te GHARGE or one minu 6, - Turn the

_kmob to OPERATE and return the _galvenometer pointer to zero by adjust—
ment of “the MULTIPLY BY switeh and the megolm dial. Read after one -
: : Repeat ‘the GHARGE, and, OPERATE positions for verification.

S 'nm' resistivity of the Arcelor is the product of the Smltiply by
reading times he dial reading ‘times the electrode constant., Report
in \mits of 10 hm/ e’ .,' rounded off to two signii'icant i'igures. '

5 designetion of. tempera-—

ture and voltags. These are 100°C. and 90 volts for the test above.
Like eonditions are used at Plant Be General Electrie company de—
termines resistivity at 100°C., S00 volts DeCe
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Test No, 14-(35-41 Resistivity of I.iquid Aroclors _

cleaning tluii 10 a depth of

- ®motosolve” —'a nixturg of 2

“bon tetraehloride. The last jar oonteins fpnre carbon tetrachloride
tor; £inaY” “washs As the solutions ‘become - apént ‘the first mh 18 ..
“discarded and replaced with the second wash, others in turn are moved.
up, the final mh being nsed to "repare the, l(otosolve. O

; v’é"_a“‘-f-' =

'Ib Glean the 'rest Ge]l; Pour out the Aroclor upon removing rrom
oven at 100°C, Ilet drain for a few minutes. Rinse once in beaker
_with a 1little Motosolve which is discarded, While etill warm, immerse
‘parts in the riret Motosolve te.sh, dipping in and out _several tixnes.
‘Repeat im the second wash using brush over all surfaces, - ‘Continue - _
with third Motosolve waah and i‘inal ‘wash with pure carbon tetrachloride.
Inspeet carefully. Dry 1n oven at 100C, for 1 hours Store under bell -
Dr . S

jer until used.

L Ir the electrodes show any tarnilh, polieh them with a paste et '
rouge on a soft eloth. Glean the gsossware a8 necessary with warm -
chromic acid solution (KZCr 207 + Refer to Ceneral lleetrie
Compeny methods H-89926863 and 3-3984092 rer other preceutione in clean-—
_ing electrodes and: glassmre., " B

[ERPION PN TP

For a rough check on the condition of the bridge, ome or more
cartridge~type resistences of known approximate value should be kept
. . on hand for periodic or emergency verification of the meter itself,

Prior to each test, General Electric proscribes checking the
electrodes with a standard Aroclor or oil for resistivity value, Agree—
ment with expected.value within 20% is necessary before procedinge &t
"least two samples of the Aroclor under exemimation are tested. These

must show agreement within 20%,
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Page Noe 4
Test No, 14-35-41 — Resistivity of Liquid Aroclors

, resistivity of Aroclors is lowered by the presence of pe—
“lar mpuritiee such as Perric. ehloride or hydrochloric asid. These .
polar impurities erreet the resiet:lvity to a greater extent im the

‘eo?ne Aroclors (Ret: H.B. Gleee).

the resistivity. A ehart illnstratlng time of treatment Yersus re-'
‘sistivity and power teetor has been prepared by the ‘General Eleetrie
Gonpany - their 1941 m _hodeo

TA

4:. Beceuee the reeietivity may very with the time of heating et
the test temperature, 100°C,, the assembly -and heating of the test
cell should be uniformly performed as described.

... . Do Conforming to General Electric specifications, the resistivity
18 measured 'at 100°C, The usual effect of temperature on resistivity
is thet if the dielectric contains moisture, the arplication of heat
will reduce the moisture eontent and simulteneously increase the re—
sistivity. In the case of & thoroughly dry dielectric. howgver, in—
crease in temperature’ usually has the reverse effect,’ Prolonged heat—
‘Ing of a dielectric, if in excess ‘of safe or conservation working tem—
persture, is injurious snd tends to hasten the breakdown of the me—
terial by decomposition or chemical change, The General Electric Com—
pany specifies that Aroclor 1254 after heating at 100°co ror 96 hours
-at 100'6. ehall ehow no 1eee 1n reeietivitya e

6. The resietivity of a dieleetric with alternating eurrente is
'ueually leee then‘with eontinuous currente and deereasee progreeeively

Definitions _
Resistance (symbol R): Obstruction to electric flow. The ratio
of voltage (E) to current (I) in a conductor or closed eircuit. (R =
E/I. Olm's Iaw)s The practical unit of resistance is the ohm,

Electrical Resistivities: The current which flows between two
conductors insulsted from each other by a dielectric is made up of
two componments (1) that which flows thru' the dielectric itself and
(2) that which flows through a surface film of moisture or other semi—
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Test No. 14-85-41 — Resistivity of Liquid Aroclors

b, IR AR R

, “¥wo opposito
faces of & unit cube of the substance, D = RA/L where A-is erosse—
sectional erea and L is length of the ourrent path thru the substance.
The practicel unit of resistivity is the ohli-centimeter (olm—cme)e = -
,The resiativity of Aroclors is reported in mltiples of ].09 olm-on. '_

. A volume resistivity of 740 x 109 ohm—cm is eguivalent to saying
,_that %he resistance offered by the substance between two opgosed paral—
el faves of.1 sqe cme. each, plaeed 1 em, apart is 740 x 10° omms. Fol—
lowing the practice of ths CGeneral Eledtrie Go:n;pany, resistivity is
measured with the substance under test (Aroelor at 100°C, "Resistivity'
;as applied to Aroolors olwayl refsrs to volume resistivityo ) T

- Surface Resistivity. (sym'bol S Groek letter ‘Sigma") is defined
as the resistance betwsen two opposite edges of a square surface film,
The practical unit is the ohmcm (between opposite edges of a film 1
‘em. square) S = Rb/1 where R is renistanee of a rectangle of tiln of
Tlength 1 and breadth b. T T

o Heasurements of surface ‘resistivity are appliod to soiid dieloo—
-triés ratber tham to liquid, 1For most materials the surface resis—
$ivity is much lower than:the voluma resistivity. “Atmospheric humidity

conditions at tine or maasuring nay rrequently groatly alter tho surfac:
resistivityo S
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Page Foe. 6
Test Ko. 14-35—41 Resistivity of Liguid Aroclors

Resistivijy of Various Dielectrioes

Reference: Standard Hand—book for Electrical Engineers.
coursey, Electrical cendensors.

Rosiatiﬁ ity 15‘1“:’ hmems

s __0.44 to 22 x:f’m’-z -
10 %o 10000 x| 012

1605 moob} Tt
05, to%3 x 1012

100 to 1000 x 1013

001 to 10 X 109

) Transromr on 1 S '490 x 109
‘t

' 3100 x 109
g 470000 x 109 _

"'lﬂv" -
2

'rransformer 011:

:;Prﬂtt! Astral (kerosono)

"cutor on

7 _Ethyl Alcohol B
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