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This invention relates to insulating materials 
Comprising asbestos bonded with siliceous centent 
Or the like and to a method of improving the in 
sulating properties of such materials. It is par 
ticularly concerned with a method of treating 
arc Shields or arc chute structures made from 
these materials to improve the dielectric strength 
and insulation resistance of such insulating struc 
tures. 

It has long been known that cured or hardened 
cement-bonded asbestos products, such as asbes 
tos board Or the like, exhibit a marked decrease 
in dielectric strength or electrical resistance upon 
aging, particularly in a humid atmosphere. Al 
though the electrical properties of these products 
are improved by baking at slightly elevated tem 
peratures probably due to the removal of water 
taken during aging, the improvement resulting 
from this drying treatment ordinarily is only 
temporary, lasting at the most only a few days. 

I have now found that a substantial and last 
ing improvement in the dielectric resistance of 
these cemented asbestos insulating materials and 
a more luniform product may be obtained by sub 
jecting the cured material to a heat treatment 
at temperatures Substantially above those neces 
Sary for the removal of any absorbed water there 
from in the presence of a reducing atmosphere. 
Preferably the formed insulating material is sub 
jected to a baking temperature ranging be 
tween 350 and 600 C. in a hydrogen atmos 
phere for a period of time between twenty min 
utes and about four hours. Both the optimum 
time and temperature will vary with the types of 
material being treated and are apparently de 
pendent upon both the composition and previous 
treatment of the cement-asbestos insulation. 
However, substantial and permanent improve 
ments have been obtained in all cement-asbestos 
compositions so far encountered by subjecting 
Such materials to any temperature falling with 
in the prescribed range for any of the prescribed 
times. 

It has further been found that the use of a re 
ducing atmosphere during the heat treatment 
not only results in a more lasting improvement in 
the insulating characteristics of the hardened 
cement-asbestos article but also permits the use 
of a higher heat treating temperature than is 
possible with an atmosphere of air without ma 
terially impairing the mechanical properties such 
as the impact strength of the article. 
The improvements obtained through the heat 

treatment of Portland Cenent-asbestos composi 
tions in an atmosphere consisting preponderantly 
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of hydrogen as compared with the untreated 
product and the product heat treated in air will 
be noted from the following table giving the 
milliampere leakage at different voltages of test 
bars cut from a certain asbestos board: 

Table I 

Tine test Milliamperes leakage at different 
r voltage voltage 
reatlet applied, 

minutes 5kv. 10 kv. 15 kv. 20 kv. 

IMMEDIATELY AFTER TREATMENT 

Untreated. { g 7.0. ; t 
f 

Heat treated...{ } N f 
Hydrogen O N N ... 2 ... 5 
treated.------ { N N ... 2 ... 5 

APPROXIMATELY TEREE DAYS AFTER TREATMENT 

Untreated.....K 4. f 
Heat treated- { g : 8 8 
By drogen O N N N ... 2 
treali?...{ } N N N 2 

APPROXIMATELY TEN WEEKS AFTER TREATMENT 

Untreated.----- { g : 5.25 f 
Heat treated...{ } 85 | 8 || 8 
Hydrogen O 30 055 085 20 
treated.------ { O30 055 085 120 

-Off scale of milliammeter-no reading possible. . . '-Sight. 
N-Negligible. 
a-No test. 

The measurements were made using electrodes 
spaced three inches apart and clamped onto the 
bars having a cross-section of two inches by one 
half inch and a length of five inches. The air 
heat treated samples were heated at a tempera 
ture of 400° C. for a period of twenty minutes 
while the hydrogen treated samples were heated 
at a temperature of 600 C. for the same length 
of time. These temperatures represent the ap 
proximate maximum temperatures at which heat 
treatment can be carried out in the respective at 
mospheres particularly with respect to the air 
bake without substantially impairing the me 
chanical strength of the treated product. It will 
be noted that although a substantial improve 
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2 
ment in the resistance characteristics of the 
samples, as shown by their lower milliampere 
leakage, is obtained with both the air-treated 
and hydrogen-treated samples, the improvement 
is not as pronounced nor as enduring in the Case 5 
of the air-treated Samples, as can be seen from 
a comparison of the milliampere leakage of the 
various samples three days and ten weeks after 
treatment with the leakage immediately after 
treatment. 
The variations in the results obtained with the 

same Samples, in particular the untreated Sam 
ple, immediately after heat treatment, about 
three days thereafter and approximately ten 
weeks thereafter can probably be explained by 
the difference in atmospheric conditions at the 
time the measurements were made. That this 
is true is shown by the following tabulated re 
sistance values of bars cut from the same ce 
ment-asbestOS board, and heat-treated respec 
tively for three or four hours at 600° C. in hy 
drogen and in air: 

0 

5 

Table II 

Megohms resistance 25 

Bumidity, 
in inches, g 

Hydrogen O Air fired 600 4 hr. fired Days after heat 
treatment 

3) 600 
3 hr. Sample 1 Sample 2 

9 
68 
2 
82 
34 
18 18 

4. 
264 
16 
162 
60 
42 

9 
228 

s 26 35 

The bars used in obtaining the above values were 
of the same size as those used in obtaining the 
test tabulated in Table I. The electrodes were 
mounted three inches apart along the length of 
the bars with an applied voltage of 10 kV. It 
will be noted that the megohm resistance of the 
various Samples varies with the particular at 
mospheric conditions, namely, the humidity 
conditions prevailing On the day of tests. In 
making the above comparison all of the sam 
ples were baked at a temperature of 600 C. It 
is to be understOOd, however, that when treated 
at such temperatures the air-treated product 
was wholly unsuitable for commercial applica 
tion in So far as its mechanical properties are 
concerned. It was previously stated that the particular 
times and temperatures employed would depend 
upon the material being treated. For example, 
it has been found that optimum improvement in 
certain molded cement-asbestos articles prepared 
by molding a moistened cement-asbestos Com 
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position into the form of its ultimate use was ob 
tained with a hydrogen heat treatment at a 
temperature of 350° C. for a period of about 
One-half hour after being brought to this tem 
perature by 50 degree intervals covering not less 
than 15 minutes from a starting temperature 
of about 200° C. On the other hand, certain 
cured cement-asbestos insulating materials of 
the type commonly known as asbestOS board 
were best treated at temperatures of 600 C. for 
a period of 20 minutes although no substantial 
impairment of either electrical or mechanical 
properties was noted when the treatment was 
extended to as much as four hours. In certain 
instances the greatest improvement was noted 
with a three hour treatment. 
Common asbestos boards treated in accord 

ance with my process have been found superior 
in electrical properties to untreated higher 
priced materials supposedly made from higher 
grade starting materials. Furthermore, even 
when these higher grade products were so treat 
ed, they were no better than the similarly treated 
cheaper boards. The treated boards are darker 
colored, ordinarily being 9 light grey, and are 
apparently harder or more brittle in that, when 
tapped with a hammer or the like, they respond 
with a metallic ring as compared with the dull 
sound emitted by the untreated products. 
What I claim as new and desire to secure by 

Letters Patent of the United States is: 
1. The process which comprises Subjecting 

bonded asbestos insulating materials to the ac 
tion of a reducing atmosphere at a temperature 
between 350' and 600° C. 

2. The process which comprises baking hard 
ened cement-asbestos insulating materials at 
temperatures about 350° C. while surrounded by 
a hydrogen atmosphere. 

3. The process of improving the insulating 
properties of cured cement-asbestOS insulating 
materials which consists in subjecting said ma 
terials to an elevated temperature between 350 
and 600 C. in an atmosphere consisting sub 
stantially of hydrogen. 

4. The process of improving the insulating 
properties of cured cement-asbestos insulating 
materials which consists in heating said mate 
rials to a temperature of substantially 600 C. 
in a reducing atmosphere consisting mainly of 
hydrogen. 

5. A cemented asbestos molded electrical in 
sulation which has been heat treated in a hy 
drogen atmosphere, said article being character 
ized by an electrical resistance substantially 
higher than that of an untreated insulation of 
the same composition. 

NICHOLAS F. ARONE. 
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