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AUTHORIZATION

1. This problem was authorized by Bureau of Ships letter,
reference (a). Reference (b) is alsc pertinent.

References: (2) Buships problem let. S67/61 (933~2) of May 3,
1943 to NRL

(b) Specification C75.1-1943, Ceramic Radio Insulat-
- ing #ateri.ls, Class L.

OBJECT OF TEST

2. The object of the test was to determine whether the test
sauples submitted by Victor Insulators, Inc. comply with reference
(v) for Grade 1L-1, 1R, L-3, L-4, 1-5, or L-6 insulating meterial.

ABSTR. CT OF TEST

3. The wet loss factors were determined by me.surements made at
1000 K¢, in complience with perugrophs F-1, F-2a and F-2¢ of reference
(b). Dry measursments wers «lso made on the samples. The dry loss
factors were culculated and incliuded in this report,



CONCLUSIONS
It is concluded:

(a) Thut this materi.l subamitted by Victor Iasulators, Inc. does
not comply with reference (b) w8 ¢ Class L insulating material.

(b) That the matericl complies with refereace (b) with respect to
Loss Factor, Modulus of Rupture, and Thermel Shock for Grade L-2
insulating material.

{c) That the mcterial does not comgly with reference (b) with
respeet to Dieleetric Strength.

RECO. ofENDATIONS
It is recommended:

(a) Thet the metericl submitted by Victor Insulators, Inc. not
be eporoved as Cless L cerumic insulating matorial.

- la -



DESCRIPTION OF MATERIAL UNDER TEST

4, The six circular semples numbered 684 to 689 inclusive by NRL
were epproximately 6 inches in diemeter and 0.17 inches thick. Scmples
numbered D-Z27 through D-3R were dises approximetely 2 inches in diameter
and 1/4 inch thick. Those numbered H-15 through ¥-18 and H~19 through
H-24 were rods approximctely € imches long and 1 1/8 inches thick. The
matericl is designated as V-P4 high voltage porcelain.

METHOD OF TEST

5. Physical meusurements of the samples were mede with & micro-
meter and « rule; the electrical mewsurements, by the parullel substi-
tution mcthod of susceptunce variution. The dielectric properties were
determined from these aste.

6. The following equipment wes used to meke the eiectrical tests:

1000 kc crystal controlled master oscillator power ampliifier,
assembled by NRL.

NRL standard inductance No. 6.

General Redio Quartz insulated, precision condenser, Tygse 728-Q,
serial no. 460.

General Radio vacuum tube voltmeter, Type 726-4, serizl no. 1483.
Ballantine voltmeter, Type 500, sericl no. 1418.
Weppler transformer, Type A3, no. 8423

- 7. The factor of merit of the veriable capacitor is stated by
the manufucturer to be better then 0.005 x 10~12 Furads. The factor.
of merit of the entire test circuit is better than 1.11 x 1012 Feruds
or one C.G.S. electrostatic unit. ' The effective ( of the entire measur-
ing circuit is approximctely 344 units, measured =t 1000 kc.

8. The dry loss fector wes determined after ullowing the test
semples to come to @ static equilibrium of ambient tempercture znd
relctive humidity with that of the standard messuring circuit, which
is assumed to occur in cbout <4 to 48 hours. Ezch semple wes made into
. caprcitor by applying foil to both surf.ces with petroleum oil. The
fectors of merit of the stuncdurd circuit with end without the samples



were measured and ecch expressed as the retio of total effective con~
ductance to the resonuint engular velocity. The difference between the
two factors thus mecsured is equel to the factor of merit of the sample.
When the conductance of the sample is smell and Gan be neglected in com-
parison with its susceptance, the power f.ctor is equcl to the retio of
the fuctor of merit to the cupacitance. The capucitence is equal to the
difference in reading of the stunderd, tcken ot resonance, with and with-
out the sample; provided, the rasidugl 1nduct¢nce (L) of the stundard
cepacitor is sufficiently smcll to muke WRLCs, negligible &s compared to
unity.

9. The dielectric permittivity (K) wus determined from physical
meesurements made upon the semple, <8 outlined in A.S.T.H. Stundords.
The loss foctor is defined cs the product of the power fuctor und the
diczlectric permittivity. The wet loss fector wus determined in & similar
manner efter the semples hud been immersed in cistilled water for a per-
iod of 48 hours in compliance with percgreph F-2¢ of reference (b).

10. The Modulus of Rupture tests were conducted in uccordcnce with
parugriph F-4 of reference (b). A direct loucd of 250 pounds per minute
wes applied midwey between two points of restraint. These points were
sepcrated by & distance of 5.00 inches. The radius of curvature of the
three points was 0.125 inches. A stundard Southwark Tosting iachine was
used for this purpose.

11. The tests for Resistunce to Thermc:l Change were conducted in
accordence with paragrzph F-5 of reference (b). The sumples were immersed
in four gcllons of water at cpproximetely 0°C for 10 minutes and trons-
ferred as quickly os possible to four gcllons of boiling water (temper-
ature cpproximately 10000]

12. Tests for Dislectric-Strength were conducted under o0il in
accordince with puragrophs F-3a, F-3b ond F-3¢ of reference (b) znd in.
accordonce with Stenderd Methods of Testing Electrical Porcelzin (ASTM
D 116-42). ' The appcratus conforms to the requirements prescribed in
Section 3 of the Tentutive Methods of Test for Dielectric Strength of
Electrical Insulcting Matericls et Commercizl Power Frequencies (A4.S.T.M.
Designation D149) of the Americen Society for Testing Materials. The
rate of voltage rise is governed by meuns of & muwnuclly operated variuc
in the primary of the high volt.ge transformer. The high voltuge was
determined by measuring the potentizl «cross 2 10,000 ohm resistor which
wes connected in series with a 1000 megohm resistor across the secondary
terminals. The needle-point spurking potenticl wes <lso observed at the
seme time as a further check. The wave form of the voltage ccross the
10,000 ohm resistor os sesn on an oscilloscope is practically sinusoidel.



DATA RECORDED DURING TEST

13. The date recorded during test are given in Tables I, II, III,
end IV.

PROB4BLE ERROR IN RESULTS

14. The error in the determinction of the pewer fuctor is not
gracter then 2%, while that of the loss fuctor is not greater then 3%.

The dut.. reluting to dielectric propertics have been corrected
for the fringing of the dielectric flux externci to the periphery of the
electrodes.

Corrections to include the re SlﬂUul errors in the standard
meisuring circuit hive not besn cpplied to these deta.

RESULTS OF TEST

15. Results of tests ure given in Tables I through IV and mey be
summerized uws follows: The dote recorded in Toble I show that the
scmples comply with porugreph E-1 of reference (b) with respect to Loss
Fzctor for Gride I—2 insulcting mcterdcl. Tebles II «¢nd III show that
the scmples comply with reference (b) with respect to Modulus of Rupture
&nd Resistcnce to Thermel Chinge. Table IV shows thet the samples do
not comply with reference (b) with respect to Dielectric Strength. OSam-
plzs numbered D-28 and D-32 were the only two scmples to breck down. The
0il broke cdown cround the edge of the samples in the other four cases.

CONCLUSIONS
16. It is concluded:

() That this mcterial submitted by Victor Insulators, Inc.
does'not comply with reference (b) for Class L insulsting material.

(b) That the materizl complies with reference (b) with respect
to Loss Factor, Modulus of Rupture, and Therm:zl Shock.,

(c) That the materizl does not comply with reference (b) with
respect to Dielectric Strength.



Averuge velue

NRL
No.

684
685
686
687
688
689

TABLE I

Dielectric Properties

Dielectric Constant Power Fector

for 6 Specimens

NEL
No.

M-13
M-14
M-15
M-16
M-17
#-18

1044
960
924

1008
894
996

NRL No.

H-19
H-20
H-R1
H-22
H-23
H-24

Wet Dry et
5.65 0.0088 0.0103
5.7 0.0088 0.0102
5.69 0.0087 0.0095
5.69 0.0088 0.0101
5.66 0.0087 0.0107
5.68 0.0088 0.0106
5.68 0.0083 0.0102

TABLE II

Modulus of Rupture

Direct Breaking
Locd in Lbs.

Diameter in

Loss
Dry

0.051
0.050
0.050
0.050
0.049
0.080

0.050

Inches in Lbs. per
1.106 9,840
1.090 9,440
1.090 9,080
1,096 9, 750
1.107 8,360
1.100 9,500
TABLE III

Thermal Shock

Length = 6.25 inches
Diameter ~ 1.10 inches

Cycles Completed

20
20
20
20
<0
20

Factor
Wet

0.058
0.058
0.054
0.058
0.060
0.060

0.058

Moculus of Ruptuge

Ll



TABLE IV

Dizlectric Strength

NRL Brezkdown Voltage Thickness Dielectric Strength
No. in Kilovolts in mils in Volts per Mil
D-27 58.0 242 R40%*
D-28 30.4 249 122
D-29 59.0 244 R42%
D-30 56.5 ]47 229%
D-31 §9.0 _37 240%
D-32 39.0 247 158
Ave. = 207

*0il brokc down crownc edge of semple,.



