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AUTHORTZATION

1. This problem was authorized by Bureau of Ships letter,
reference (&). Reference (b) is also partinent.

References: (2) Buships problem let. S67/61 (933-1) of June 8,
1943 to WNRL

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

OBJECT OF TEST

2. The object of the test was to determine whetner the test
samples submitted by the General Ceramics anu Stcatitc Corporation
comply with reference (b) for Grede L-1, 1-2, L-3, L-4, L-5, or L-6
insuleting material. : ¢

ABSTRACT OF TEST

3. The wet loss factors were determined by measurements made at
1000 kc, in compliance with peragraphs F-1, F-2z and F-Zc of reference
(b). Dry mecsurements were <lso made on the samples. The dry loss
fzctors were calculeted sznd included in this regort.



COWCLUSIONS

It is concluded:

(2) That this material submitted by the General Ceremics and
Stectite Corporation does not comply with reference (b) for Class L

insulating meterial,

RECO:TIENDATIONS

It is recommended:
() That the test samples submitted by the General Ceramics and

Steatite Corporation not be approved as Class L ceramic insulating
naterial,
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DESCRIPTION OF .JATERIAL UNDER TEST

4. The insul_ting materials 72499, #2861 and #e532 manufactured
by the General Ceramics and Steatite Corporation, Keasby, New Jwursey,
were numpered by this Laboratory 702 through 707, 708 through 713 and
714 through 719 respectively. Each sample was cpproximetely 6 inches
seucre and g inch thick. Samples numbered D-45 through D-62 inclusive
were soproximately 2 inches in diameter cnd é inch thick. Those num—
bered H-37 through H-54 and ¥~37 through H-54 inciusive were approxi-

-

matoly 6 inches long end 1 inch in diameter.

ETHOD OF TEST

5. Physicsl mecsurements of the samples were made with & micro-
meter ¢énd ¢ rule, the electrical meusursments, by the parailel substi-
tution mothoa of susceptance variaztion. The dielectric ropecrties were
cetermined from these data.

6. The following ecquipment was used to mzke the electrical tests:

1000 kc crystal controlled master oscillator power amplifier,
asscmbled by NRL.

NIl stondard inductance Ho. 6.

Gencral Redio quartz insulated, precision condenser, Type 722-Q,
serial no. 460C.

onerel Rodio vacuum tube voltmeter, Type 726-A, serial no. 1483.
Ballentine voltmebter, Type 500, serial no. 1418.
Weppler tronsformer, Type AS, no. 8423.

7. The factor of merit of the vericble capacitor is stated by
the menufscturer to be better then 0.003 x 10~1% Farzds. The factor
of merit of the entire test circuit is better then 1.11 x 1071R Farads
or one C.G.5. electrostatic unit. The effective Q of the entire measur-
ing circuit is cpproximetely 344 uaits, messured at 1000 ke.

8. The dry loss fazctor was determined after allowing the test
semples to come to o static equilibrium of cmbient temperature and
reictive hwddity with that of the standard messuring circuit, which
is assumed to occur in sbout 24 to 48 hours. Eoch sample wes made into
& cepocitor by applying foil to both surfaoces with petroleum oil. The
Puetors of murit of the stendurd circuit with :nd without the samples
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were meazsured and cach expressed as the ratio of total effective con-
ductance to the resonant angular velocity. The difference between the
two foctors thus measursd is equel to the factor of merit of the seample.
Wnen the conductance of the sample is small und cen be neglected in com-
perison with its susceptance, the power factor is equal to the ratio of
the fector of wecrit to the capucitance. The cepucitence is equal to the
difference in reuding of the standerd, tuken at reuongnce, with «nd with-
out the semple; provided, the resicusl indu%t“nCL L) of the standard
copecitor is sufficiently small to meke () *LCs, negligible as compared
to unity.

9. The dielectric permittivity (k) was determined from physicel
measurements mede upon the samples, «s outlined in A.S.T.H. Standards.
he loss fuetor is defined es the product of the .power factor cnd the
dielectric permittivity. The wet loss fuctor was determined in & similar
menner efter the samples had been immersed in distilled water for a per-
iod of 48 hours in compliance with paragreph F-2c¢ of reference (b).

10. The Hodulus of Rupture tests were conducted in accordance with
percgreph F-4 of reference (b). A direct load of 250 pounds per minute
was opplicd midway between two points of restraint. These points were
seperated by « distence of 5.00 inches. The rudius of curvature of the
threce points wes 0.125 inches. A standard Southwark Testing Machine was
used for this purpose.

11. The tests for Resistance to Thermal Chenge were conducted in
accordence with percgreph F-5 of reference (b). The samples were immersed
in four gcllons of water at approximstely 0°C for 10 minutes cnd trans-
ferred s quickly as possible to four gallons of boiling weter (temper-
ature epproximately 100°C) .

12. Tests for Dielectric-Strength werse conducted under oil in
sccordance with paragrephs F-3a, F-3b and F-bc of reference (b) in
cccordance with Standard Methods of Testing Electrical Porcelain (ASTHM
D 116-42). The appzratus conforms to the requirements prescribed in
Section 5 of the Tentative Methous of Test for Dielectric Strength of
Electrical Insulating Materials at Commercicl Power Frequencies (ASTH
Dgsigﬁution D149) of the American Society for Testing Materisls. The
rete of voltuge rise is governed by mezns of a menuclly operated vericce
in the primary of the high voltage transformer. The high voltage wes
determined by mezsuring the potentizl zcross & 10,000 ohm resistor which
wus connected in series with 2 1000 megohm resistor wucross the secondary
terminals. The needle-point bpurklng potential was clso observed at the
same time s o further check. The wave form of the voltage ccross the
10,000 ohm resistor cs seen on &n oscilloscope is racticelly sinusoidel.



DATA RECORDED DURING TEST

15. The dctc recorded during test are given in Tebles I, II, III
cnd IV,

PROBLELL ERROR IN RESULTS

14. The error in the determination of the power fector is not
grecter then 2%, while that of the loss factor is not greater than 3%.
The deta relating to dislectric propsrties have been corrected for the
fringing of the dielectric flux external to the periphery of the elec-—
trodes. Corrcctions to include the residucl errors in the stendard
necsuring circuit have not been cpplied to these dats.

REGULTS OF TEST

15. Results of tests ure given in Tables I through IV and mey be
summerized s follows: Teble I shows that material #2861 does not com-
ply with reference (b) with respect to loss fuctor. It clso shows that
meteriel #2499 complies with reference (b) with respect to loss factor
for Grade L-3 insulcting materiel cnd thet material #2532 complies for
Grede L-4. Tebles II end IV show that the three materials comply with
refercnce (b) with respsct to Hoduius of Rupture and Dielectric Strength.
Table 111 shows that none of the three materials comply with reference
(b) with respect to thermal shock for Cless L insulating metericl.

CONCLUSIONS
16. It is concluded:
() Thet this materisl submitted by the General Ceramics and

Stectite Corporution voce not comply with reference (b) for Class L
insulcting metericl.
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TABLE I

Dielectric Propertiecs

Power Factor
Dry Wet

Material #2499

0.00352 0.00876
0,00337 0.00574
0.00314 0.00475
0.00370 0.00283
0.003381 0.003562
0.00341 0.00395

0.00341 0.00394

Metericl #2861

0.0VU138 0.0250
0.00153 0.0737
0.00185 0.0248
0.00166 0.0660
0.00175 0.0248
0.0024C 0.0<10

0.C0176 0.08%:

Material #R53R2

0.00133 0.0021%
0.00169 0.00174
0. .0126 0.00211
0.00137 0.00195
0.00141 0.00195
0.00143 0.00174

0.00162 0.00193

Loss
Dry

0.0192
0.0182
0.0171
0.0202
G.0180
0.0172

0.0183%

0.00949
0.01004
0.01380

0.0i01e

0.00771L
0.00984
0.00730
0.00720
0,00818
0.008350

C.00820

Factor
Wet

0.0205
C.0204
0.0257
0.0208
0.0215
0.0216

0.0217

0.1482
0.4548
0.146

0.4125
0.1466
0.1237

0.2013

0.0123
0.0101
0.0122
0.0112
0.0113
0.0100

0.0112



TABLE II
Modulus of Rupture
NRL Direct Brecking Diameter in Hoculus of
lo. Load Inches Rupture

Matericl #2499

3-49 1114 1.020 13,380
#-50 1208 1.020 14,530
M-51 1153 1.020 13,820
B-52 1080 1.020 13,100
1~53 1208 1.020 14,450
M—-54 1072 1.020 12,880
Matericl #8861
M-43 1154 1.006 14,150
M-44 1436 1.010 17,750
H-45 1349 1.000 17,180
M-46 1392 1.005 17,410
M-47 1430 1.004 17,930
li-48 1486 1.008 17,240
Moterial #2532
H-37 1432 0.990 18,800
H-38 1359 0,993 17,650
-39 1262 0.990 17,860
M-40 1440 0.988 19,020
li-41 1486 0.992 19,380

H-42 1465 0.989 19,270



TABLE III
Thermel Shock
Length = 6.25 Inches
NRL Diameter in Cycles
Noe Inches Completed

Material #2499

J-45 1.018 4,5
H-44 1.018 20.
H~-45 1.018 20.
H-46 1.018 0.
0-47 1.018 R0,
H-48 1.018 20.

Moterial #2861

§-37 1.005 20.
H-38 1.005 20.
H-39 1.004 8.
H-40 1.003 20.
H-41 1.003 20.
H-42 1.000 20.

Matericl #2532

H-49 0.9980 4.
H-50 0.988 16.5
B-51 0.922 0.
H-52 0.988 R0.
H-55 0.990 4.5

H-54 0.992 12.



TABLE IV

Dielectric Strength

NRL fsreckdoin Voltzge Thickness Dielicctric Strength
No. in Kilovolts in Mils in Volits per Mi

Moterial #2499

D-51 48.8 244 200
D-52 42.0 249 169
D-53 56.3 246 229%
b-54 47,5 R43 195
D-55 43.0 247 174
D-56 55.5 244 228
Ave, - 199
Materizl #2861
D-57 570 247 231+
D-58 44.5 246 181
D-59 56.0 247 R2T*
D-60 56.0 246 2e8%
D-61 555 245 226
D-62 54.5 245 228
Ave. = 219
Matericl #2532
D-45 56.3 246 229
D-46 563 250 225
D-47 57.% 253 226%
D-48 56.5 2486 229
D-49 56.5 248 227
D-50 57.3 248 231%
hAve., = 228

*Indicates semple did not breck down.



