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1. T1.,_1e work reported her in was authorizec: by Bur o.u of' Engineering 
l ett er, reference ( a ). Re f e r ences (b) and (c) are als per t.:Lnent to this 
problem. 

Re f e ronce: ( a ) BuEng l et, F42-l (ll-3-DR1) of 16 Jan-J.ar'J 19,40. 
(b ) Specifications HE 13A 317F. 
(c) NRL Report No~ R-1205, HTest of it ical ex 

Insulating Material, n dated 17 October 1935 • 

.QBJECT OF TEST 

2,. The object of the test was to detennine whether t he s ampl e of 
Mycalex submitted for test complies -ni th the requirements of specifica-

~ tions, r eference (b), and is s u:i.table for Naval use. 

ABSTRACT OF TEST 

3. 'l'he dielectric constant and the power factor of the material were 
measured at a frequency of 300 kilocycles both before and after the sainple 
had been immersed in distilled water for 96 hours . 

4. The moisture absorption of the material was determined by accurate
ly weighing the sample after it had been immersed in distilled -i"iater for 
100 hours during which time the -v,;ater was boiled four times, and again 
after the sample had been dried out in ari oven maintained at a temperature 

" of 120° C for 24 hours" 

5. The density of the sample was determined, since it is c8lled a 
· lightweight material., and its machinability was also checked . 
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Conclusions 

(a) Thi s Mycalex samp1 r'" c ompl i es with 2peci fica tions , r ':d ·,~r en ce (b): 
as Gr ade F insulation in 1seitard t o l oss f ac t.or . 

(b) The mois ture c1b sorp t-ion by wei gh t i s slightly in c,.,,:c,ess of t he 
allowed ·value of o. 0 per cent. · However, the s ample h , q-0.i -t.e tl1in and 
the su rface .?.rea per gram of we i ght is gr e ate r than t h2t of :•.r.ost s ample s 
submitted for tes t. 

(c) This material i s satisfactorily machinable.,. 

(d) Its density is 2.45_, whi ch is somewhat below that for the usuaJ. 
material of the same general type (Westinghouse Insanol has a density of 
3 ,.JS )~ 

( e) This material is considered suitable for Naval use as Grade F 
insulation., 
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D. 
F:1.c~ cornnend a ti ons 

(R) lt is r econm,enrled t hc1. t t l1is Mycal ex be onsider-:>d :s1..1 i 1cihJe for 
ifavRl use as Grade F insulation. 
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k:.A'l'ERIAL UK:JEf\ TE.ST 

6. TI1e mate rial und"'r t, '·s t consist ' 01 one plate oi' Lycal x sub
m:i tted by the Mycalex Cor poration of A.7lerica~ This senpL 1.s understood 
to be i odicle potassiu.'11 base mat e rial nanufactured i n tlv-, iini ted States. 
Th e sampl e was 3-1/2 in ches square a11d 8f" roxi matel y O. ? -:.nC'h t.J1ick~ 

I::ETHOD OF TEST 

'7. In the l os s f a ctor test tJ1e sample was coated with f cil el ectrodes 
of the same s i ze as t he plate, which electrodes were made t o adhe r e to the 
sampl e by the use of a few drops of petrolatum~ The diel ectric constant 
and the pow-er factor o.f the condenser thus formed were de tern1ined by the 
parallel substitution method at a frequency of 300 kilocycles., as specified 
in paragraph 6-1 of reference (b) . Measurements were made on the sample as 
received and again after it had been immersed in distilled water for 
96 hours ai.'1.d its surfaces wiped dry., 'I'he latter measurement was made 
within 2 to 5 minutes after the sample had been removed from the vvater. 
The loss factor referred to in the specifications, reference (b), is a 
product of a dielectric constant and the power factor in per cent measured 
in the wet condition described above. 

8. In the moisture absorption test a plate 2-1/2 inches square ·with 
all edges newly sawed vrns immersed in distilled water for 100 hours and 
the water was boiled during the first, twenty-fifth, twenty-ninth, and 
seventy-third hours as detailed in paragraph 6-2 of reference (b). Upon 
removal from the water, the surface moisture was removed by vri.ping the 
sample with a dry cloth and then quickly dipping it once in pure alcohol 
and then in ether. · The wet weight was obtained immediately on a precision 
balance. The dry weight was taken after the sample had been heated in an 
oven at 120° C for 24 hours and cooled in a desi~cator to r oom temperature . 

9. The machinability of the sample was checked by drill ing and tapping 
holes, milling a slot, savdng off a narrow strip, &~d counterboring a hole. 

DATA RECORDED DURING TEST 

lOQ Tne data recorded during the ~est or values computed therefrom 
are given in Tables l and 2, and under RESULTS OF TEST. 

DISCUSSION OF PROBABLE ERRORS 
. -

11 . The error in the loss factor is believed to be less tha~ 
.±. 10 per cent. The error in the determination of the -v,reight of the sample 
in the moisture absorption test is not greater than .± 0 . 0002 gram. 

RESTJLT.S OF TEST 

12 . Lqss Factor. From Table 1 it will be noted that the loas factor 
of tr1e sarrrple measu_refl vret as specified in parag~rapb. 6-1 of r~jf·erence (b) 
i s 4.8. This material therefore qualifies in this r e spect as Grade F insu
lation, since the loss factor- lies betv:een l and 7. 

t 



13. J':!~ure Absorui.i on . r111e gain in weight dne t o l1k .lKii.s tm 'P 
, . ...... ~ • ..L ....... ., :_ .- ·-' ...,_,...,JJV' 'tU~'-,,i.1..i<.l.i..:> l,J.l t;:: 0 lJl.:! "j_.L~ l;C t·: {l]! LJJrL.l t, 1S 

~•.10 per cent. In previous mr->asurements of the moisture 2J:s0 rpt.ion of 
MycalJx ., it had been noted thGt if t he dry weight of th P. ,, F,l,,ol,· was ob
t ained before the 1 O-hour immersion, the mat erial act,naJ l y l 0.:-t wei ght 
jnstead of gaining, due to deposi t of sediment whi ch 1.vei,c:i,.-0 c.' more than 
the absorbed moi s ture ( s ee refe r ence ( c), par agraph 10 2r:'1 Tahl e 1). 
For t his reason the wet wei ght was determ..i.ned before the dry weight in 
t he p r esen t i ns tance and not aftervvard as de t ailed in par agraph 6- 2 of 
r e f e r ence (b) . Furthe rmore , t his sampl e i s quite thi n and i ts surface 
a r e a is consi de r ably gr\::ate r than tha t of most sampl es subll~:'... t ted f or 
tes t) and the gain jn we i ght is p r obably s omewhat greate r th r.m fo r a 
thicke r sample of the same materi al~ 'nie mois t ure 2.bsorp t i on increa sed 
the loss f actor to four times the dry value as shown in Tal.•le 1 appended. 

14. Machinabili ty. From observation of the material aft.er drilling 
and. tapping it, counterborinz a hole., milling a narrovv ,slot, and savd.ng 
a strip off one edge, it is believed that this material is satisfactorily 
machinable .. 

15. Density. The density of this sample was measured to be 2.45 
( see comment under CONCLUSIONS). 

CONCLUSIONS 

16. 'Ihis Mycalex sample complies with specifications, reference (b), 
as Grade F insulation in regard to loss factor~ 

17. The moisture absorption by weight is slightly in excess of the 
allowed value of 0.10 per cent., Hovvever, the sample is quite thin and 
the surface area per gram. of vreight is greater than that of most samples 
submitted for test. 

18~ TI1is material is satisfactorily machinablec 

19Q Its density is 2.1+5, which is somewhat below that for the usual 
material of the same general type. 

20. This material is considered suitable for Naval use as Grade F 
insulation~ 
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DE 

Di el ectric Cons t ant 
Q.ry Wet 

6.2 

Tabl e 1 

Loss Factor Data 

Povre r Fact or - % 
~ Wet 

0.18 O. ?? 

Table 2 

~ Fact or 
Du Y'Fet 

1.1 

Moisture. Absorption Data 

_W_·e_i_g~h_t __ grams 
-VVet Dr;y: 

Gain in Weight 
Gra..111s % 

47. 201 47. 1 40 0 ., 061 


