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Bakelite is a phenolic molding compound which Union Carbide
marketed from 1939 to 1975. The product was manufactured in Bound
Brook, New Jersey, and was marketed through distribﬁtofs to
electrical and electronic parts and products manufacturers for
molding into such items as switches, switch boxes, radios, and
plug;in receptacles. Although Bakelite contained asbestos, the
fibers were encapsulated by resin and therefore were not sold in a
respirable form. Also, because the compounds were considered
modified by a bonding agent, they were exempt from the Federal
requirement of printing caution labels on mixtures containing
asbestos fibers.

Bakelite was named for Dr. Leo H. Baekeland who studied phenol
formaldehyde condensation products from 1905-1909. Dr. Baekeland
realized that these products could not be handled in the same manner
as the conventional resins of that time. He therefore made two
proposals to overcome the difficulties previously experienced in
molding phenolic resins. His proposals were (1) the use of a filler
to overcome the problem of brittleness, and (2) the use of heat and
pressure during molding. Dr. Baekeland announced his discoveries in
1909.

There are two broad classes of Bakelite molding materials:
thermoplastic and thermosetting. Each type requires a distinctive
molding technique for pracess into finished molded products.
Bakelite polystyrene plastics were first introduced in 1937 for
‘commercial application in the form of thermoplastic molding

materials for injection and compression molding. In addition,
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Bakelite produced a wide range of thermosetting phenolic molding
plastics which were produced by the éhemical reaction of phenol,
(and its derivatives) with formaldehyde (and its deriv&tives).

‘The phenolic molding plastics were notable due to their ability
to insulate electrical material while remaining resistant to heat
and Qéter. In addition, these plastics were important because of

-their dimensional stability, electrical insulating gqualities,
chemical resistance and economy.

The resinoid is the prime ingredient in phenolic plastics, and
various fillers are used to accentuate certain properties. Some of
the desired characteristics are better molding qualities, greater
strength, and better heat resistance.

The most important of the commercial resins result from a
reaction between phenol and formaldehyde. The catalysts used in the
reactions influence the relative rates of reactions and subsequent
shelf life of the finished product. When basic catalysts are used,
a one step resin with a limited shelf life is created. 1In order to
create a two step, or a novolak resin, an acidic catalyst must be
used. The advantage of this resin is that it possesses a much
longer shelf life.

As Dr. Baekeland discovered, through the use of fillers, the
phenolic molding material may be strengthened. The type of filler
used depends on the final use of the finished molding material. A
listing of the fillers often used would include woodflour, cotton

flock, asbestos, and other mineral fibers.
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The phenolic molding plastics were divided into four classes:
(1) the general purpose phenolics which used a filler of wood and
flour, (2) the shock resistant phenolics which used a paper or
fébfic filler, (3) the special phenolics or the materials designed
for specific requirements, and (4) the heat resistant phenolics
whicﬁ contained a mineral filler.
| Mineral fillers were found to be particularly'useful as
additives to the molding materials used for insulating electronic
compounds. The reason was that heat resistant phenolics were the
most dimensionally stable of the various phenolics.
Asbestos was used as a filler by Union Carbide in its plastics
which were to be used as electrical switch boxes, plug-in
receptacles, and radio components. Phenolic molding materials

produced by Union Carbide which contained asbestos filler were:

BMZ-5250 BMRS-5305
BMM-5303 BMMA-5353
BMMC-2035 BMMA-5440
BMRS-2035 BMMA-5441

Union Carbide Phenolic Molding Materials are all identified by a
3-or-4-letter prefix followed by 4 digits and then the color
designatioﬁ. (See appendix for specifics regarding Phenolic molding
material listed.) Union Carbide purchased the Canadian short fiber
asbestos which it used from several suppliers over the years. Some
of the more frequent suppliers were Rubberoid Company,

.
Johns-Manville Company Ltd., Asbestos Corporation Ltd., and Carey
Canadian Mines. 1In addition, small quantities of Union Carbide's
Calidria asbestos were purchased during 1973 for experimental

v

purposes.
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"Although the asbestos filler used in certain heat resistant
phenolics was directly responsible for the qualities found so
attractive by purchasers of Bakelite molding materials; it also
became a hinderance. The customers who have been identified as

purchasers of phenolic molding materials which contained asbestos

filler include:

Controls Corporation 2035
Kuhn & Jacobs 2035
Hydromatic Division of GM 5303
Chicago Molded Products 5303
Square D 5440
Chicago Molded Products 5440
Dimco Grey 5440
Harry Davis 5440

Products numbered 5250, 5353, and 5441 accounted for small sales to
small unidentified customers. Union Carbide possibly sold phenolic
molding materials which contained asbestos to Westinghouse and
Proctor-Silex.

By the latter part of the 1960's it was becoming apparent to the
general public that exposure to asbestos dust was harmful to one's
physical health. However, from the day concern for asbestos
exposure first manifested itself, protection of employees, both at
the work site and through medical examinations, became an important

policy of Union Carbide.

HEALTH AND SAFETY MEASURES
As early as 1949, the€re were safety codes in existence at the
Bound Brook plant. As an example of the early controls in effect,
in the 1959 revision of the Safety Code, under the heading

Respiratory Protection, there was listed a group of jobs on which
A‘."\()",l
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workers were required to wear approved dust respirators if dust
control facilities were not available.

In November of 1968, Walker T. Thompson, Head of Pﬂenolic Resin
Production, directed the plant's Medical Director, Dr. C. S.
McKinley and department first line supervisors Messrs. Ehlbeck,
Housten, and others that x-ray schedules had been established for
all employees of the.Phenolic Resin Department and that such
schedules were to be posted. The results of these tests indicated
that none of the workers were suffering from what was then termed
dust disease of the 1lungs.

As the Bound Brook plant incorporated more safety precautions it
became the duty of every supervisor to afford the maximum protection
for all employees. 1In addition to the use of respirators on certain
jobs, other precautions included the checking and sterilization of
all masks, the use of special clothing such as chemical resistant
gloves and aprons, and prescribed eye protection in certain areas of
the plant.

Since the early 1970's the asbestos-handling procedure used at
Union Carbtiide was in writing and was given to all employees who
would come in contact with asbestos. 1In addition, the procedure was
always verbally reviewed at least once a year at general safety
meetings.

In August of 1972, the Company began providing protective
clothing. Coveralls were to be worn in place of cloth overalls, and
could only be worn in the production area. At the end of the day,
the coveralls were collected and disposed of in polyethylene bags

designed to hold asbestos contaminated items.
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In March of 1972, an » .aa’ form of safety inspections began at
Bound Brook. These new inspections were aimed primarily at
aetermining how well employees were observing good saféty practices,
as opposed to the more traditional safety equipment and housekeeping
types of inspections. As a further safety measure, in 1974 the

Compény introduced a voluntary medical screening program to its

employees.

CONTROL OF ASBESTOS LEVELS

In June and July of 1968, an Industrial Hygiene Survey was
conducted because of a growing concern over potential exposure to
airborne levels of asbestos. According to the survey results as
reported by Leo J. LaFrance, Industrial Hygienist, only a
preliminary check was possible since equipment failure required a
shutdown and later a fire caused the line to be down for repairs.
Further sampling on the second visit was not possible. This survey
indicated that the dust level, especially on the third floor of the
plant, was probably too high. On October 21, 1968, Walker T.
Thompson sent out a directive requiring all mixermen and roll
operators working on a unit where an asbestos product was being
processed, to wear a respirator. This procedure was to continue
until a unit was modified to contain the dust or until it was
determined whether a pro?lem existed with the asbestos dust level at
that time.

In 1971, an Industrial Hygiene Survey was conducted at the Bound
Brook plant. The reason for this study was to continue the

.

industrial surveillance programs which were in effect in various
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areas of the plant. Sample analyses of asbesios fibers were varied
when compa-ed to previous tests done but were within the allowable
limits. 1In 1972, the Occupational Safety and Health Aéministration
(6SHA) of the Department of Labor established new limits for the
amount of airborne asbestos particles. These limits went inté
effect on July 7, 1972. The limit established was an eight hour
average exposure limit of five fibers per cc of air and was to be
lowered to two fibers on July 1, 1976.

In.1972, there were asbestos dust concentrations exceeding the
OSHA emergency standard during the preparation of some products.
However, the employees exposed to the highest asbestos
concentrations were directed to wear respirators at times when they
could possibly be exposed to airborne concentrations of asbestos
fibers in excess of the new OSHA limits.

In November of 1972, William Bradley, a professional hygienist,
visited the plant. Mr. Bradley provided consulting énd analytical
services to industry and was at the plant to evaluate the plant
asbestos and testing programs in the light of current OSHA
regulations.

Mr. Bradley had four general comments regarding the handling of
asbestos at the Bound Brook plant. First, Mr. Bradley indicated
that an OSHA inspector would likely give citations where asbestos
was handled in the open without the benefit of a good ventilation
system to discharge and dispose of paper bags. Mr. Bradley's second
comment was that the accumulation of dust on floors, walls and

equipment would coroborate the inspector's view that all handling
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should be enclosed. The “~i-- .uggestion was in regard to some
minor changes in asbestos dust counting procedures that were not
consistent with instructions given by the National Insfitute for
Oécupational Safety and Health (NIOSH) in training courses. The
last comment which Mr. Bradley had was that some asbestos counts be
done by an outside-the-company laboratory in order to give maximum
credence to analyses presented.

In December of 1972, J. E. Neff, an employee of Union Carbide,
went to the NIOSH course on Sampling and Evaluating Airborne
Asbestos Dust, in Cincinnati, Ohio. The purpose of the visit was to
compare UCC procedures for sampling and counting asbestos fibers to
those used by the people at NIOSH who were responsible for
developing the air sampling and fiber counting methods specified by
OSHA. 1In addition, it was the NIOSH labs who did the counting of
field samples taken by OSHA inspectors. |

In early 1973, a Union Carbide employee went to the New Jersey
laboratory of Johns-Manville to compare counting techniques as they
pertained to asbestos fibers. By following the counting techniques
established by OSHA, the Union Carbide representative was as
accurate as the Johns-Manville Industrial Hygienist.

In May of 1974, results of monitoring for airborne asbestos were
favorable measuring well below the then existing limit of five

fibers per ml, and also below the future 1976 limit of two fibers

per ml.
I\ - .
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DEVELOPMENT OF AN ASBEz"-S : - 2RODUCT

By 1972, Union Carbide realized that it would be desirable to

develop an asbestos free molding compound. This decision received

| added impetus toward the end of 1977 when it was discovered that
General Electric was planning to discontinue their manufacture of
asbestos containing heat-resistant phenolics by substituting an
asbestos free product. In order to combat the commercial pressure
for a substitute for asbestos in the phenolics, Union Carbide began
development of a suitable alternative.

In October of 1974, the Company was successful in developing an
asbestos free phenolic molding material known as BMMA-5440 Black 25
DC. This asbestos free version was a good general purpose molding
with an exceptionally smooth surface. 1In addition, it had good
dimensional stability at elevated temperatures and in high
humidities. Nevertheless, in 1975 Bakelite Phenolic Molding Resins

were dropped from Union Carbide's product line.

CHRONOLOGY OF ACQUISITION OF BAKELITE CORPORATION
by UNION CARBIDE CORPORATION
August 11, 1939 - Reorganization Agreement signed between
Bakelite Corporation and Union Carbide
and Carbon Corporation.

Formal transfer of assets between

November 21, 1939

Bakelite Corporation and Union Carbide
and Carbon Corporation.

December 31, 1949

Merger by ligquidation, Bakelite

Corporation becomes Bakelite Division.

SERRE ’
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February 20, 1951

November 15, 1958

September 1, 1963

~: glite Division becomes Bakelite
Company, a division of Unign Carbide and
Carbon Corporation. )

Bakelite Company, a division of UCC

becomes Union Carbide Plastics Company.

The Plastics Division of UCC is dissolved.
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APPENDIX

Nomenclature Description
.The following explains the significance of the various letters
and numbers:
An example is BMG 5000.
1. Significance of the Letter Prefixes
First Lettef (B) - Designates that the material is based on
a phenol-formaldehyde resin.
Second Letter (M) - Designates that the material is used
for molding.
Third Letter (G, M, or R) - Designates the type of
granulation in respect to particle size and content.
Fourth letter. In most instances designates a minor change
in the formula, new product, or product specifications.
2. Significance of Numerical Designation
First Number - Designates the type of
phenol-formaldehyde resin upon which the compound is
based, e.g.,ls and 7 designate a two-step resin
system; 2 designates a one-step; 0, 8, or others

designate the use of one or more special resins.

The Last Three Numbers - These are used to designate

the specific compound.

g
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Description of Powder Properties
BAKELITE Phenolic Molding Materials are supplied in several
different granulations intended for optimum performance in the

various molding processes.

BMG - This is the finest of the three granulations supplied. It
is ré&ommended particularly for applications where preforms are used.

BMM - This granulation is manufactured with fewer fines. It is
recommended primarily for automatic powder loading. A DC
designation indicates that the material has been specially processed
to remove fine particles of smoke.

BMRS - Granulation and formulation for screw preheating,
particularly in-line injection molding. BMRS materials are normally

processed to a DC granulation.

Description of Union Carbide Produced Products
Containing Asbestos

'BMM-5303 is a low-dust, two-step material formulated for
appliance and electrical insulation parts requiring heat resistance
and good dimensional stability. It is especially recommended for
mechanical automotive applications.

BMMC-2035 is a one-step mineral filled phenolic material
recommended for iron handles and other appliance parts requiring a
combination of heat resistance and good wet-dry performance.

BMRS-2035 is a one-step mineral filled phenolic material
recommended for iron handles and other appliance parts requiring a

combination of heat resistance and good wet/dry performance.

]
[ 8]

]
1.
([
>
(38
rO

Union Carbide trial exhibit UC-162: Union Carbide, 'History of BAKELITE' (Asbestos-Filled Phenolic Molding Comp... Published by AsbestosClaims.Law

ACL Doc 15433 - Page 14 of 65 asbestosclaims.law/library/15433/14


https://asbestosclaims.law/library/15433/14

BMMA-5440/5441 is a wide latitude, general purpose compound
which molds with an exceptionally smooth surfaces and pas better
dimensional stability at elevated temperatures and in high
h&midities than counterparts in the same specific gravity range. It
is particularly well suited for decoratiye appliance parts, and can
be uged for electrical and functional parts requiring good
dimensional stability.

Since BAKELITE products are no longer produced, a product

description was not available for BMZ-5250, BMRS-5305 and BMMA 5353.
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mw—ﬂbﬂu R. Bradley and Associates

To(Nemss) Mr. D. R. Albright .
Ohidee Chemicals and Plastics INVIRONMINIAL HLAT1H CONSULTANTS

tecaties Bound Breook, ‘New Jersey o 'W ROAD  TENAFLY, N. . 07670

Slv.. ———
. <e. . “iém, - s61.7929
W. Cope - 8C « < o)
e udres - BB 119,( November 28, 1972
Goodson - BB
Grover - BB
Ketcham - SC ration
Martino - BB

McKinley - BB
Rimices - BB }FS€Y 08805

Schillinger - BB
Svaln - z8 Re: z=Znvironmental Health Consultation
. _Zuccarelll - |
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Oon November 13, 1972, the writer met with you and Mr. R. W.
Cope at the Bound Brook plant for a consultation on environmental
health matters, mainly with respect to asbestos. A visit was made
to Department 014 at the third floor charging stations for asbestos
flock, phenolic resin and other ingredients in the various form-
ulations. A fifteen-minute small-impinger air sample was coll-
ected for asbestos during the cutting and dumping of eight bags
of asbestos flock, and the handling of the empty bags. The asbes-
tos concentration in the breathing zone area of the operator was
cdetermined to be 14.1 fibers per cc of five or more microns in
length. As you know, this concentration exceeds the former thres-
hold limit of twelve fibers per cc, and the newly-adopted federal
and industrial hygiene standard of five fibers per cc. The oper-
ator was observed to be wearing an approved-type respirator against
asbestos dust.

Observation of the handling of asbestos bags at other dumping
stations on the same floor disclosed that all charging hoods are
ineffective in design for the handling of asbestos. Asbestos can
be handled successfully without contamination of the work environ-
ment when the <lean and unbroken bag is placed within a complete
hood enclosure of bench level type design, which is equipped with
both lateral ané down draft type mechanical exhaust ventilation.
This ventilation should produce 125 feet per minute velocity across
the face opening of the booth. The bag can be slit across a cutting
knife so that the slit is crosswise at the middle of the bag. The
two ends of the bag can be raised for emptying. A side opening
within the hood enclosure should be provided to push the empty
bag across the bench level and into a large plastic bag container.
The empty bags can then be removed from the plant in a closed

. —
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plastic bag.

Examination of two millipore filters and slide preparations
that you submitted to me, has been made. The millipore filter,
sample #4, and the micro slide, sample #5, have been analyzed. .
In each, asbestos found was 10.2 fibers per cc of five microns or
greater in length. Millipore filter #6, and micro slide #7 were
exanined. The asbestos fiber count for those two samples was

" each 9.8 fibers per cc of five microns or greater in length.

while asbestos can be handled safely in industrial production,
the material has been listed by the Occupational Safety and Health
Administration as hazardous, and is one of their number one target
inspection priorities. The thinking at the National Institute of
Occupational Safety and Health, who are setting increasingly more
restrictive environmental health standards, is that eventually
the threshold limit for asbestos dust will be two fibers per cc.
This thinking is based upon that of some of their consultants,
who feel that no asbestos should be used in industry.

Although you can manufacture and ship the product containing
asbestos without Carbide personnel exposure, such products are
becoming suspect in the hands of customers. To offset this fear
it is advisable to have independent studies conducted in your
customer's plants whether or not such fears exist, and prior to

" OSHA inspections, 1if possible. You may recall that this Customer

Service technigue was undertaken prior to the sale of the toxic
organic phosphate insecticides, in order to lessen the risk for both
the seller and the customer. It was my suggestion to you that con-
sideration be given to using a substitute in place of asbestos in
your product.

I would strongly recommend that you require your asbestos flock
shipper to pack asbestos bags in cardboard containers, and anchored
to shipping pallets. This has been required of your shipper by
other of their customers. An excessive number of broken asbestos
flock bags were observed on the charging floor at your plant. The
observation of such broken bags, with asbestos dust on the floor
and on the bags and pallets, would be of great concern to an OSHA
inspector. ‘

It was my pleasure to meet with you and Mr. Cope at your
plant. L. ‘ -

Very -truly yours,

| W= R [$ve
william R. Bradley ‘
WRB:1lw . A . 3 el
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UNION CARBIDE CORPORATION ‘ 270 PARK AVENUE, NEW YORK, NEW YORK 1001
To (Nome) Bonding & Elastomer Materials Dote October 17, 1974
Division Salesmen '
Lecotion Originating Dept. Bonding & Elastomer Materials
Floor Number
Floor Number 32nd 'Floor
Copy 1o Messrs. M. Bilancetti Answering letrer dote
G. L. Brode
G. L. ga”;l“ Subject Phenolit~M5TdIng Marerials
W. K. DeFaber <:i”§ﬁMA-5&AO Asbestos-Freeg
J. W. Demaree
R. F. Dickhaut ' *
R. G. Hess’//////
S. J. Hull o
K. J. Hutchinson l .
R. P. Koehler J) Ak — (A\, /ﬁmm, w/ﬁ,/J.v, a,./v./\.cfd y (T
B. Letizia . . ' / -
R. T. Marold &etfee fn— "‘3”‘{""{:‘"‘5 ﬂﬁw\t(é’ru()f“‘{“"'
L. L. Maycock )
V. J. Mitzen .
R. J. Ricciardi 2 fiﬂ’\/@/ - Mﬁ/fuvi«of e
F. W. Wurtzell - %
Attached is a Data Sheet for the asbestos-free version of
BMMA-5440.Black 25 D.C, which may be copied and given to customers
currently using the standard BMMA-5440. Printed sheets will be made
available for the Data Book towards the end of 1974. It should be noted
that the asbestos version is slightly inferior in respect to electrical
properties and ASTM deflection temperature. However, these are not
expected to be significant in most applications.
Samples of the new 5440 are undergoing tests for yellow
card approval at Underwriters Laboratories and it is expected that
results will be available by the end of November or early December.
To date all customers have reported favorably on the perform-
ance of the new 5440. Again you are asked to do everything possible to
expedite the changeover.
Data Sheets for BMRS-5440 will be issued as soon as sufficient
data has been obtained to develop reliable figures. -
P. B. POTTER / /4 '
PBP/map _ A e O
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predxction of this product st eny tlae,

an L8PD10 Plsatics Uivision of hien Cerbids Cor

porstion roserves the rlght to alter the formulstion snd & discontinue the

‘BAXELITE’ PHENOLIC KOLDING MATERIAL

DESCRIPTION:

BMMA-5440 Black 25 D.C
latitude, general purpose compound which mo
smooth surface and has good dimensional sta

ratures and in high humidities.

.» Wwithout asbestos, is a wide
ldswith an exceptionally
bility at elevated tempe~

BMMA-5440 Black 25 D.¢

asw o

-

General Purpose

October 1, 1974

TYPICAL
TESTING
PROPERTY SPECIMEN METHOD UNIT YVALUE
Spocific Gravity oo D792 cen 1.39-1.43 -
Bulk Facior cen D392 . 2.4 Max
Pourabilfty e D782 seconds -
Molding Shrinkege 1/8 x 4 in. disk D955 | inch/inch 0.003-0.006
lzod Impact Strength 1/2x1/2x2-1/2 in,| D256 fi. Ib./in. notoh 0.30
Tenaile Strength 1/8 In. apocimen D651 psl 6,800
Flexural Suongth 174x1/2x5 in. niso pal 8,600 5
Modulus of Elasticity in Floxure |1/4x1/2x5 in. D790 psl 11 x 10
Cumpressive Strength 1/2x1/2x1 in. D603 pal 29,200
Dielectric Strength, S8hort Time 1/8x4 In, disk D148 volta/mi] 306 12
Volume Resistivity 1/8x4¢ in. diak D257 | ohm-em. 6.1 x 10
Dieloctric Constant, 60, cyolea |1/8x4 in. disk D160 ces 7.23
10, cycles |1/8x4 in. diak D150 .o 6.37
10" oyolea |[1/8x4 in. disk D130 cen 5.17
Dissipation Factor, 60, oyoles [1/8x4 in. disk D150 . e 0.15
10, oycles |1/8x4 in. disk D150 - 0.08
) 10”7 cyclea |1/8x4 in. disk D180 cen 0.04
Doflection Tomp. at 284 pal 1/2x1/3x6 In. D848 |deg. F. 335
Waler Abaorption, galn in welght [1/8x2 in. diak D870 per cent 0.28
Cranulation
Plasticity ) Grades Avallable: 6, 9, 12, 15 B I AN
Tabletting Quality Can be tabletted with the usual equipment, ;-\ 1+ VU
Heat Resistance Moldings of this material may dlacolor, but otherwise experionce indicates
that exposure to temperatures exceeding 300°F. ordinarlly ie not recom.
mended but highor lemperatures may be withstood jf exposures are not
prolonged. Tvrial under expected service conditions iy advisable and ¢t
la suggested Lthat heat resistance requirementa be disouased with a Unicun
Carbide Plastics Company Bepresentative aince the ellecta of elevated
tempsraturens vary for differeat properties..

The receeasndatiens, tsat resulits, property valwos, and sugoeit! ma are of fersd heroin a3 & guids In the use of fhese saterisle snd

sra not o quarentss of their porforgance., lhe preparty values given ars thoas to be oxpocted in the preduct at the tize of ainy-
fact=e, Theos *cctuss are depondent upen uaing the bsting eothods a9 indic tod, Propsrties aore cortain to be roalized sre

Seacwrod sith leeger freouzney than others as 1o usial vhare maruf-cturing cxations are closely controlled. If ppl kations

@ Ure contirunl verification of s certain proserty or propertios, requiresents shoald be discussed with g Unim val%

Dfvisica Technical Rcmtmgﬂn. .
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" onten Lardioe Plastics Division of Unim Carbide Corporation reserves o right to altor the formulstion and & dlscentinue the
© production of this product st ary tiee, A .

NEW PRODUCT DATA SHEET

‘BAKELITE' PHENOLIC MOLDING MATERIAL : BMMA - S5redvistam 7 51 38
Black 25 DC

Tentative

DESCRIPTION: BMMA-5440 is a wide latitude, general purpose compound

which molds with an exceptionally smooth surface and
has better dimensional stability at elevated temperatures and in
high humidities than counterparts in the same specific gravity range,
This improved product is made for all types of molding. Though it
is particularly well suited for decorative appliance parts, it can
also be used for electrical and functional parts requiring good
dimensional stability.

TESTING
PROPERTY SPECIMEN METHOD UNIT VALUE
Specific Gravity ‘e D792 oo 1.40 .
Bulk Factor ‘o D352 “en 2.1 max.
Pourability .o D792 seconds -_—
Molding Shrinkage 1/8 x 4 in, diak D85S inch/inch .004
Izod Impact Strength 1/2x1/2x2-1/2 in.| D288 fe. 1b./in. notoh | - 0.29 min.
Tensile Strength . |1/8 in. specimen Dés1 psi »300 av.
Flexural Strangth 1/74x1/2x5 in. D790 paj 9,800 av. .
Modulus of Elasticity in Fiexura |1/4x1/2x8 n. D780 psi 1.05 x 10 av.
Compressive Strength 1/73x1/2x1 in. Dess pei . 31,200
Dieleoctric Strength, Bhort Time [1/8x4 in. disk Do volts/mil 340
Volume Renistivity 1/8x4 in. diak D287 ohm-cm. 3.2 x 1012
Dielectric Conatant, 80, cycles |1/8x4 in. disk D150 N 7.0
10 cycleas |1/8x4 in. disk D180 coe 6.0
10" cycles }1/8x4 in. disk D150 e 4.5
Diasipation Factor, 80, cycieas |1/8x4 in. disk D150 cee 0.13
10_ cyclea |1/8x4 in. disk ) D1so e 0.08
107 cycles ]1/8x4¢ in. diak D180 oo 0.04
Deflection Temp. at 264 pai 1/2x1/2x8 in. De4s deg. P, 350
Wuter Absarption, gain in welght |1/8x2 ia, diak D870 per oent 0.24
Granulation S NPT
Plasticity Gradea Available: 6, 9, 12 A IRV I 8
Tabletting Quality Can be tabletied with the uaual equipment,
Heat Resaiatance Moldings of thia material may discolor, but otherwise expetience indicates
' that exposure to temperatures exoesding 300°F. ordinarily is not recom-
mended but higher temperatures may be withsiood if exXposures are not
prolonged. Trial under oxpecied aervice conditions i3 sdvinable and 43
ie suggested that heat resistance requirementa be diacusaed with a Unlon
Carblde Plaatice Company Representative aince the oflects of elevated
temperatures vary for different properiiea.. ’

The recossendations, test results, property vaimes, and sugeest! .ne are offorad herein as o quide 1n the use of these ssterisls and

are not ¢ guerantes of their pecforsancs, The oroperty values given are thoss to be oxpected in the preduct st the tise of aemu

fecture, These"vetlues are dependent upon using the bsting sethods se indicated, Propertics sore cortain to te resiized sre

Soasured vith lesssr frequency then others as fe veusl vhare mnufactr ing eperstions are closs iy controlled. If applications

coquire continusl verification of e cortain prqurg or properties, requiressnts shoald be discussed sith 8 Unien Carbide Photics
" Divisien Tochnical Representative,
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" wATON CARBIDE CORPORATION

Chemicsls and Plastics . Bound Brook, Nev Jersey
To: Mr, C. P. Martino _ Date: May 2°, 1973

&o ’a Bo ?ottet - n
Mr., G. R. Btrinmger (2)

ec: Mr, E. léll

Mr. W. L. Carrick

Mr. F. W. Ducca . _
Mr. J. L. Goodson

Mr. H. C. Gunst

Hr. Eo wo ml - m

¥Mr. L., Madestau
¥Mr. R. T. Marold/R. A. Ream Subject: Molding Material Meeting

Mr, P. §, O'Neal = RY May 18, 1973
Mr. P. A. Thomas

1, Canada

2080 ie actively being produced in Canada. A run of 2935 has been made and
we are awvaiting fecdback from Controls Corp. 0750, 3001 end 5418 will be
made ip Canade shortly. P. B, Potter will pursue the possibility of pro-
ducing 2085 in Canada (a plasticity test msy nead to be developed). A re~
cent run of 2085 sinterec badly in tote bins. F. W. Ducce will check the
melting point of the 4249 resin used to determine if that is the problem
or 1f we still have a major sintering problem with this product.

2. Appearance Problem - 3066 and 7002
P. B. Potter will investigate the possibility of goinz to EMG grenulation
for both lashington and Conert vhen pricing problems ere resolved. F. W.
Ducca will change the formule replacing 8370 with 8390.

3. Asbestos
6011 pounds of EMMA-6C35 will be produced in late May to evaluate the sub-
stitution of & 70/30 and 2 50/50 ratio of U.C.C. Calidria SG-207 asbestos/
CeCO3 in place of the Cerey asbestos. G. E. Baler will write a letter
sumnarizing heat resistance, mechinsbility and formula costs for these two
formulas versus our current formulation.

4. Automotive Speciffcations
We are still aweiting Ford approval on new flexural strength specifications
- for 5310 and 5303.

5. atiness
The run of 5440 made with coarser screens matched appreximately the granue
lation of the Durez material and was slightly less dusty then our standard
product. Northland Aluminur and Woodlewd have been sampled end we are '
avaiting feedback.

i LR I SRR

6. Cepacity/Fines Recirculatien ATCS533

"~ L. Fishberg will iovestigate how BXL is recirculeting fines to the finish rol:
on his trip in early June. Specific problems are dustiness at finish Toll,
squecze roll plug-ups, and poor fluxing of the raw mix without fines at tle
charge roll, Also to be determined s why BXL does not recirculate all Zines
to the finisk roll and if they have future plens in that regard. Manufscturing
vill determine if a variable pitch screv which compacts the rav mix wizl allow
a faster rate to the charge roll,
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1.

s.

10.

11.

Spiral Flou

Work is continuing to resolve startup problems with the new press.

Aabeafoa VWarning Label
New bags have been ordered with an asbestos warning statement. Delivery is

expected in June.

=5314 Grade 18
170M pounds of the obsolete inventory was consumed as tevorL during the May
run. The balance will be consumed in June.

Obsolete 2°" Square D Boxes
F. A. Schillingzer will supply P. B. Potter with speciffcations on these boxes

versus standard gaylords. P. B. Potter will determine if they ean be used

- for other customers to avoid the $2,640 write-off.

SAG Committee Actions

a. Westinghouse complained about poor feeding of EMRS-7021 to injection
machines. The specific batch had a density of .44. Manufacturing does
pot believe that the .45 minimum density specification and .48 minimum
impact specification are cowpatable. ¥F. B. Potter will see what can be
done to change one or the other.

b. BMRS=5353 = Hamilton Beach would like a coarser granulstion. P. B. Potter
will determine if other customers will accept a coarser granulation. If
80, C. F. Martino will recommend screens to produce a granulation similar
to Durez 480 and Genal 4300 and a run will be made.

c. 7009 = Several batches have been shipped with densities below the .63
minimem with no problems. P. W. Ducca vwill follow the recent .61 batch
wvhich vas shipped and if approved by the customer, the density specifica-
tion will be lowered.

d. B¥A-5314 = The recent pourability complaint was confirmed by the 5/8"
funnel pourability test., Random batches of current production will be
tested by 5/8" funnel procedure to determine if the problem is limited
to this ore run.

e. P. B. Potter stated his urgent need for updated date sheets. Quality
Control will work on these. Since the 5303 data 4s already available,
These sheets can be developed quickly.

£. It has been 3 months since 1/3 of the asbestos was removed from 7950 and
replaced with limestone. Mainufacturing recoumended removing 1/2 of the
rendining asbestos. This will be delayed until overall plans for removing
asbestos from products is further developed.

. The next meeting will be Thursday, June 21gt at 9 a.m. in the Buflding & Conference
Room,

. A, Bchillinger

FAS:ed

Union Carbide trial exhibit UC-162: Union Carbide, 'History of BAKELITE' (Asbestos-Filled Phenolic Molding Comp... Published by AsbestosClaims.Law
ACL Doc 15433 - Page 22 of 65 asbestosclaims.law/library/15433/22


https://asbestosclaims.law/library/15433/22

cuARELITE COMPANT Ms No__1172
"IFIE'i'SIOH 5F UNION CARBIDE CORPORATION
g ‘30 E. 42nd STREET

7 NEW YORK 17, N. Y.

This orticle is not to be reprinted in whole or in part without writien permission from Union Carbide Corporetion.

A Preprint

PEENOLIC RESINS ARD MOLDING MATERIALS

by
R. K. Louis#*

Presented before
Milwaukee Section
- The Society of Plastics Engineers
C Milwaukee, Wisconsin
May 14, 1957

# Technical Representative

BAKELITE COMPANY

Division of Union Carbide Corporation Ao 41
30 Eact L2nd Street vV
Rew York 17, K. Y.

- The term BAKELITE is & registered trade-mark of Union Carbide Corporation.

e. Esch user

The tecommendations. test results. snd suggestions are offered herein as a guide in the use of these materials and are not & guar e 10 their perd
must establish for himself the most suitable formulations, production methods. and conttol te3ts to ensure the upiformiry and quality of his product.

Nothing contained herein shall be ¢ d 10 ¢ 8 permission or rec dation to practice any invention covered by sny patent without 8 license from

the patent owaer. o
Bakelite Company has highly trained engineers in the field ready 1o serve you, and these technical sepresentatives will be glad 1o discuss individual problems.
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PHENOLIC RESINS AND MOLDING MATERTAIS

The term, phenolic resin, includes & broad variety of products being
pade by reacting & 'p.henol with an aldehyde under various processing conditions.
Such a reaction was first described by Baeyer in 1872. However, little attention
was paid to the resinous reaction taking place between phenol and formaldehyde
until the period 1890-1910. During this time, it seems that the principal effort
of the investigators was to produce an artificial shellac. None of the products
produced in these investigations was a commercial success &s a shellac substitute..
Neither were they successful as molding compositions because the resins were too

brittle and porous.

Dr. Leo H. Baekeland studied the phenol formaldehyde condensation

products from 1905-1909 and soon realized that they could not be handled in the
same manner as the conventional resins of that period. He made two proposals to

overcome the difficulty previously experienced in molding the phenolic resins.

)

They vere (1) the use of & filler to overcome the brittleness, and (2) the use of
heat and pressure during molding. The application of Pressure overcame the
bubbling and porosity which earlier investigators ha.d_ bb;erved, and the temperature
could be raiged to the point where short molding time.was obtained. Baekeland

announced his discoveries in 1909.

Thus, the phenolic resins were the first commercial synthetic heat-
hardenable plastics. They have been made and sold for almost fifty years. During
this time, annual production has been consistently large and technological

applications quite varied. _ ATC542

The resinoid is the prime ingredient in phenolic plastics. The fillers,
such as woodflour, asbestos, fabric or paper, are used to accentuate certain
properties. Some of these desired characteristics are better molding qualities,
greater strength, and better heat resistance. Because of their dimensional

L
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stabllity, electrical insulating qualities, chemical resistance, and economy,
the phenolics are outstanding among the moldable plastics. Their unique combi-
nation of properties 1s responsible for their widespread use throughout all

branches of industry.

The commercial phenols are phenol, cresol, xylenol, p-t-butyl-phenol,
Pp-phenylphenol, bisphenol and resorcinol.' The most important aldehydes are
formaldehyde and furfural. Commerically, the most commonly used are pﬁenol and -
formaldehyde, phenol and furfural, and resorcinol and formaldehyde.

PHENOL-FORMALDERYDE
Two general types of reactions are employed in the manufacture of

Phenol-formaldehyde resins, involving different ratios of formaldehyde to phenol
with acid and alkeline qatalysts, respectively. In either case, initiml reactions
of formaldehyde with phenol yield phenol alcohols. These aromatic &lcohols then
react with additicnal phenol and aldehyde to make extended and cross-linked
resinous chains. Through control of purity and proportion of each reactént,
reaction time, and temperature, resins of many diverse propﬁies may thus dbe

obtained.

If the reactants involve & ratio clzof at least one part of formaldehyde
to one part of phenol, generally with an alkaline catalyst, the fipal product is
referred to as a one-step resin. The initial phenol alcohols formed contain one
or more methylol groups. These phenol alcohols are known &s resols or A-stage
resins, and are fusible and soluble in solvents and alkmlies. One product of this
intermediate A-stage is known as ealigenin, which is available as & purified
chemical. Through further reaction of the methylol groups, chaining and then
cross-linking occurs. Thus, resols can be cured, on heating, to infusible in-
soluble products. As condensation proceeds beyond the A-stage, the resins enter
the B-stage and are called resitols. ﬁolecula.r veights of the B-stage resins are

ATCO4&3
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of such a size tbat the resins are no longer readily soluble in alkalies, although
they are still soluble, or partially soluble, in organic solvents such as acetone
or alcohol. Cross linkage has not proceeded very far, &nd the resins are softened
by heat, although hard and brittle when cooled. Resites represent the commercial
stage of polymerization, with a large amount of cross linkage. Resites, or C-stage
resins, are relatively insoluble and infusibdble. -

If a ratio of less than one part of formaldehyde to one part of phenol
is used, generally with an acid catalyst, the resultant resin is & novolak and is
permanently fusible. If desirable, novolaks can be converted, with sdditional
formaldehyde, to insoluble, infusible products. Hexamethylenetetramine is
usually added to the pulverized novolak for this purpose because , under heat and
pressure,- it yields methylene and armonia. With ammonia serving es & catalyst,
the methylene completes the reaction, forming & resin referred to as wé-step,
vhich is capable of producing practically infusible and insoluble plastics.

Acid catalysis, typical of the conventional two-step resins, produce &
Phenolic resin of relatively slow cure.. However, through the use of selective
catalysts , it 15 possible to control the structure of moleculaf formations to
produce resins of faster cure. By using oxides of zinc, aluminum, or magnesium
as a catelyst instead of the usual acid, chaining takes place largely in the ortho
positions on the benzene ring, thus leaving open the para positiéns for crosse-
linking and giving a commerciel phenolic resin capable of rapid cure. Resins based
on selective catalysts, but with intermediate rates of cure, are possible to
produce by careful control of reaction conditions. These include catalysts,
temperature, pH, ratio of reactants and reaction time. The states of resin
formation are not clearly defined but pass gradually onme into another. After the
desired degree and type of condensation has been achieved, dehydration and

Purification is carried out until the desired viscosity is reached, and the liquid

picess SN
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- resin is cooled. For varnishes and similar solutions, & solvent is added after

~

substantially complete dehydration of the hot reaction mixture, and the product
is cooled. Blending and filtering precede packing. Lump and powdered forms are
produced by running the resin, after concentration and dehydration is completed,
onto cooling floors or pans. The cooled resin is either broken into Jumps and

shipped as such, or ground to powder for further processing.

PHENOL~-FURFURAL
Formaldehyde is the aldehyde used in greatest quantity by the phenolic

resin industry; furfural is the most prominent of the aldehydes used for wodifying
puwrposes. Furfural as currently used by phenolic resin manufacturers contributes

special and useful flow properties to the phenolic resins of commerce.

It is primarily used in reaction with synthetic phenol to prepare lump
resins which in turn are ground and blended with fast-curing formaldehyde-phenol

)

powdered resin in suitable ratios. Apother obvious and p;acticed method is to
react mixtures of furfural and formaldehyde with phenol in the reaction kettle
itself. In either case the blends thus produced are either compounded with fillers
in the case of wolding powders, or become phenolic res::l.ns of commerce as dbinders
for resinoid abrasive wheels, brake linings, edhesives, laminating varnishes, and

the like.

In many uses of themosett.’u;g phenolic resins, the ratio of the rate of
flow under the application of heat, or heat and pressure to the time of cure, 1is
the governing factor in the usefulness of a resin. This relation of the physical
property of ﬁw to the time required to convert the product to the infusible
stage is recognized as being especially important in molding applications. The

( optimm balance of flow and rate of cure results in fast cure with the maximm

to be bad in strength and appearance of the molded piece.

4 n ‘L
M

Published by AsbestosClaims.Law

Union Carbide trial exhibit UC-162: Union Carbide, 'History of BAKELITE' (Asbestos-Filled Phenolic Molding Comp...
asbestosclaims.law/library/15433/27

ACL Doc 15433 - Page 27 of 65


https://asbestosclaims.law/library/15433/27

-5-

In general and assuming the use of synthetic phenol as the phenol dody,
the lower the molecular veight of the aldehyde the shorter the flow period, due to
increased cross-linking rate. In the case of formaldehyde the flow interval is
very short; i.e., gelation is reached mﬁim and complete cure follows almost
immediately. In many phenolic resin uses, this is desirable, but for any important
number of useg the flow interval of formaldehyde reaction products is too short.

In the case of furfural, the flow interval is long due to a slow rate of reaction. -
Hence, the phenolic resin industry employs cambinations of furfural and formaldehyde
in numerous instances, thereby providing a complete spectrum of flow-cure
properties. Technically, the phenol-furfural combination acts as & type of
"inhibiting agent” that decreases the rate of reaction of the unreacted phenol

and formaldehyde. The terms of "furfural-phenol" or "formaldehyde-phenol" are
therefore coming less useful in being able to describe accur.a.tely the contents

of most commercisl phenolic resins.

Furfural as supplied commercially is essentially anhydrous and there-
fore offers an advantage in shipment and storage as well as in the manufacturing
operation. Kettle capacity is enhanced since there is less water to be removed

during the reaction period than with the use of formalin.

The single largest application of furfural in the phenolic resin
industry 4s in the production of mold;mg~ compomés. Five years ago the present
giant-sized phenolic moldings were unheard of. Since that time phenolic molding
powder manufacturers pioneered the development of long-flow compounds, and in
cooperation with press bullders and molders, made possible the deep-draw molding

of a large TV console cabinet and other large and complex moldings.

RESORCINOL~FORMALDEEYDE

Resorcinol has a higher rate of reactivity than phenol under some
conditions. The order of reactivity of resorcinol with formaldehyde is “

RS ]

c SN
[RGBV
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that no cetalysts are necessary to induce reaction, and reaction will take place
under alkaline or acid conditions. By reacting one mol of resorcinol with
substantially less than one mol of formaldehyde, novolak resins are obtained ‘which
are permanently fusible and soluble in water, ketones, alcohols, esters, and
similar oréa.nic solvents. These resins can be repeatedly heated with no substan-
tial change in properties. By dissolving in a solvent medium, usually water and
alcohol, and adding & catalyst in en amount sufficient to bring the pH of the
solutiocn to approximately 7, an adhesive base ie formed which can be set in the
Presence of a hardening agent, generally formalin or paraformaldehyde. In a
similer manner, copolymer phenol-rescrcinol-formaldehyde adhesives can be prepared
vhich set at & B of about 8 and show about the same reactivity as shown by

resorcinol adhesives.

Veriation in properties of resorcinol resins are found to be a function
of pH as well as of the formaldehyde-resorcinol ratio. Some resins are capable of
reaction at room temperature, and many commercial adhesives are formulated to sei
at 75 to 90° F. within controlled time periods of several minutes to several hours.
Reaction in the presence of heat can be made almost as flash cure rates. Such
rapid-hardening blends, however, may give aging difficulties (high rate of color
change to light exposure) at room temperatures.

Selected resorcinol adhesive mixtures are characterized by reasonable
stability. However, loss of solvents due to opened conteiners may alter the '
formuletion. Use of fillers, such &s walnut shell flour and the like, has been
found effective in increasing the strength and stability of glue lines. In
proper proportions, these fillers give optimum performance in toughness and in

resistance to cracking,

Resorcinol resins can be used quite generally where phenolics are used.

The low temperature cure is particularly helpful in the fabrication of heavy

Liongy
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structures with thick sections where _slow. heat retards the cure of normal pheno-
dlics, or in gluing odd-shaped pieces that cannot be handled wéll between the
flat platens of & hot press. Becaunse of their high affinity for wood, the most
important use of these resin adhesives has béen in wood gluing, particularly for
marine plywoods. Less well-known applications are in va.rious bonding operations

on laminated and molded rhenolics, nylon, and other plastic materials.

Industrial Resins
The term "industriel resins" originates from the large number of

industries that find that phenolic resins are a necessary part of their product
formulation. The ultimate consumer rarely realizes that these products contain

phenolic resin, and the products are not usually regarded by the public as

_ plastics.

The industries consuming large quantities of phenolic industrial resins
include those that menufacture exterior grade Plyvwood, laminates, heat and sound
insulation, grinding wheels, abrasive paper » foundry molds, rubber goods, wood
waste products, insulating varnishes » castings, and a host of other end products

in which the use of phenolic resine makes & better e.r:hicle possible.

Industriael phenolic resins are generally tailor-made for & specific
field of use and frequently for an individual user. The versatility of the
prhenolic system of resins is brought out in the industrial applications. No

other resin system fits so many diversified fields.

 The properties which make phenolic resin so popular in the industrial
field include heat, chemical, water, and corrosion resistance, electrical

insulating qualities, and bonding properties for & wide variety of materials.

Molding Materials

Granuler and macerated wolding materials - Both one-step or two-step

L0540 NN
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resins or their many variations are employed for these ﬁa.teria.ls, the type se- |
lected depending on properties desired. The heat-reactive resins are used as such
by condensing further and processing with dyes, lubricants, and/or plasticizers
until the desired molding p;-operties are achieved, or are compounded with fillers
for the purpose of further modification of the properties. The latter include
compounds that incorporate either organic or inorganic fillers in ground or in
macerated form. Weodflour, cotton flock, asbestos, and similar granulated prod- _-
ucts; or macerated natural or synthetic fabric, fibers, or films; or paper are
fillers frequently employed. Fibrous glass, chopped glase cloth, and the new
synthetic fibers have recently been introduced as fillers, presenting interesting
new properties. Sometimes the molding compounds are too bulky due to the incor-
porated filler and are further processed to produce a product that is in a pellet

or nodular form. This form facilitates handling and preforming during the molding

pProcess.

The various phenolic molding compounds are often designated by the
properties they impart to molded pr.oducts » &nd are commonly known as general
purpose, shock-resistant, heat-resistant, and special purpose phenolics. ‘When
fully cured, phenolic molding compounds are relatively inert. With the exception
of special grades, they are measuredly deccmposed by strong caustic solutions.
Molded pieces are hard, rigid, dursable, aqd difficult to ignite or slow burning.
Because the usual phenolic materials show a mgrked tendency to discolor when
exposed to light; dark colors are recommended. Indoc.ar aging characteristics are
good. 1In general, curing temperatures range from 275 to 350° Fahrenheit. Unless
special gradés of materials and special techniques are used, pressure is required
for the cure. Compression, transfer, or Plunger techniques, which increase the
flov and alignment of plastics, can be employed. large pieces can be successfully
molded and show good tolerance for inserts. The range of end products which
rhenolic molding materials provide is almost unlimited.

!—x‘u‘\)%g
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Phenolic resin boards and blanks - Phenolic resin-pulp boards are
produced on & wet cylinder machine, usually in standard size sheets, 48 by 66
in., and thicknesses ranging from 0.031 to 0.045 inch. From these boards the
ma.nui‘aéturer supplies sheets, strips, rectangles, special shapes, and diced
material. Products are characterized by low bulk fackor and relatively high
mechanical strength, dimensional stability, and moisfure resistance. Properties
can be somevhat tailored by variations in the processing. The material can be
handled in molds for general purpose phenolics. It can be used either for
producing finished pieces or in conjunction with standard phenolics to provide
;einforcent. In many cases the proper use of blanks with other molding
materials will produce .a pPlece having & combination of mechanical and dielectric
strength, and good color not obtainable in the bo&rés elone. Resin boards and

blanks are suitable for the production of many industrial and household items.

Phenolic pulp products - By the use of pulp resin preforms, articles
may be made up of layers in which ;'.:he body or core contains e high percentage of
fiber and a low amount of resin, while the surface layers #re richer in resin
than fiber. When cured, the several layers are firmly bonded by the fluxed and
hardened resin into a single piece, whose surfaces have high resistance to wear
or fluids which may come into contact with them. The body layer, due to its
high fiber content, gives the arficle its high strength. A recent development,
covering the use of decoratings or inserts on the surface of serving trays or
other flat pieces, finds the shaped preform particularly advantageous, as it
offers a fla.j: surface on which these items may be easily and accurately placed.
For complex shaped articles and articles of varying sectional thickness, for
vhich molded-to-shape preforms are not ada.pted,' a special pulp resin blank is used.
This blank is also vacuum felted from an aqueous pulp resin mixture to the shape
bgst suited for obtaining uniformity of pulp and resin distribution in the

finished product, when compression molded in the conventional manner. &
ANty T

[:\. '\./\,‘:)J
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strength of the finished article results from its fiber structure being unchanged,

except for compacting, from its condition in the original preform.

Rubber-phenoclic compounds - Within the past fev years, use of phenolic
resins with synthetic rubbers, such as GR-A, GR-S, and "Reoprene,” bas made possi-
ble improved molding compounds which process readily, cure faster than rubber, and
produce finished articles of special properties. The resin in moderate quantities
can act as a reinforcing agent for the rubbers, imparting hardness, or the rubber
can be utilized as a plasticizer for the resin, giving & product which is softer

_and tougher than that wvhich is otherwise obtainable with phenolic resins.

The rubber-phenolics have interesting properties which permit them to
compete with metals, wood, ceramics, thermoset laminates, and straight phenolic
molding materials. They generally mold well in molds that have been constructed
for general-purpose phenolic materials. Mold shrink allowance is sometimes a
more intangible factor than for other phenolics, but & full scale of shrink

allowance has been established for some of the blends.

An inherent characteristic of rubber-phenolics is the relative
resiliency of the material on release from the mold. Tmzs, the design and
location of knockout pins have to be carefully copnsidered. In parts requiring
great accuracy, shrink fixturge for slow cooling are frequently used. ﬁe 'besf
molding temperature is reported to be between 340 and 350° Fahrenheit. Cycles may
be up to 20% longer than for standsrd phenolic materials, and minimum pressures

should be used commensurate with the proper density of the molded part.

The rubber-phenolic molding compounds are ideally suited for transfer
or plunger molding, because they are fundsmentally soft and have a long duration

of flow.

Molded parts containing rubber do not need as much reinforcement from

by TN

R
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the standpoint of ribbing or fluting, or excess radii at corners, or thicker
sections, as do standard phenolics.

Phenolic resin-asbestos composition - A phenolic resin-asbestos
composition ("Haveg", Baveg Corp.) bas been developed which makes possible the
economicel production of large, complex pieces of equipment through simplified
wolding techniques. This material is availsble from the mapnufacturer only in .
the form of finished equipment--factory molded to the desired shape. The molding
process consists of packing a putty-like composition into & simple mold in which
the resin is cured under controlled temperature conditions without using a
hydraulic press. Because of the simplicity of the mold construction, this
procedure is used to produce small quantity runs or even individual pices without
the introduction of prohibvitive mold amortization charges into the final price.

The asbestos filler used is acid digested and the baked product is,
therefore, resistant to a].ﬁost all non-oxidizing acids, salts, the weaker bases,
and many soclvents. Graphite is substituted for the acid-washed asbestos in
equipment intended for hydrofluoric acid or acid soltrbions‘ of its salts. These
compositions are characterized by strength, toughness; and resistance to thermal
shock, and can withstand sustained temperatures of 300° Fahrenheit. large molded
Pieces which are subjected to considerable hydrostatic heads or gas pressures are
provided with éxterna.l support, which usually consist of steel ribs or wood
staves with steel hoops. It is pqssible to make fiél.d alterations or repairs
with cold setting cements which, when hard, have comparable chemical resistance

to the baked phenolic materisal.

In addition to the basic types discussed, phenolics may be classified

&ccording to their intended use in commercial and industrial applications.

General-purpose phenolic materials are distinguished by their all-round

g
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serviceability. This class of products consists geperally of cellulose-filled
materials and are capable of being molded under a yr:lde variety of conditions,
producing parts of clean lustfous finish. Emsiest to bandle, and frequently
the most economical to use, they possess & broad range of molded properties

that will meet the requirements of a majority of epplications. Typical applica-
tions for these materials include wire devices, components for household

appliances, brush bhandles and automobile parts.

General-purpose phenolics with improved water resistance are used for
closure materials such as bottle caps and jar covers. Certain general-purpose
phenolit_:s are designed to impart prime quality in appearance. Camera cases,
radio cabinets, molded dravwers, and telephone parts exemplify this particular

resin.

General-purpose materials with improved impact strength possess from
1.3 to 2.0 times greater Izod impact strength than other general-purpose resins.
For this reason, they are used in instrument casings, meter housings, and

washing machine agitators.

Special high impact-resistant phenolic materials offer up to sixteen
times the Izod impact strength of the general-purpose phenolics. In addition,
some of these materials have improved moisture resistance under longer periods
of immersion, exposure to high humidities and at high temperatures of immersion.
These paper, fiber, pulp, fabric and cord-filled materials possess impact

strengths in the range of 0.60 to 8.0 ft./1b. per inch of notch.

Very often the use of molded parts requires a shock resistance greater
than that obtained with general-purpose. For this reason, high impact resistant
phenolic canme into being. The user of molded parts should bear in mind that the

greater the shock resistance of the material, the more aifficult it vn.w

3
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wold. This is because of the bulk factor encountered in the type of filler
employed. COnsequentiy, the puwrpose of having a range of shock-resistant

materials available, is to provide 1:}termediate impact strength vhich is

adequate for a given use without unnecessery sacrifice of molding and perform-

ing quai.tties. Uses of shock-resistant materials range from telephone handsets

and tool housings to heavy duty flashlight cases and oil-well drilling equipment. .

Heat-resistant phenolic is another important class. While being the
most dimensionally stable of all phenolics, this material provides & maximum

degree of heat resistance in conjunction with other necessary products.

' Heat-resistant phenolics are somewhat more difficult to process in
the tabletting and wolding operations than the cellulose-filled materials, and
parts molded from them are less easily machined. This 4s caused by the presence

of 8 mineral filler.

These materials are employed when higher heat resistance and better
water resistance are desired. Furthermore, they have a lower coefficient of heat

expansion and lower shrinkage in the molding operation.

A number of these materials has been developed, each especially suited
to a particuler type of service. Applications include molded commutators,
heater connectors, outdoor insulation, bandles of toasters and cooking utensils

and other uses where the special property of better heat resistance is required.

Lov-loss electrical phenolics are another example of the application
of phenolics in specialized uses. This material is recommended for use where
lov power factor, low loss factor, high resistivity, dimensional stability, and
low water absorption are desired. Capacitor casings and frames, condensers,

coil forms, automobile and aircraft distributors and resistors typify its use

1n the electrical field. ’
| \T3854
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There are many so-called "special phenolics." These include diverse

materiels used in applications requiring particular properties or particular
combinations of properties. One example would be phenolics with improved chemical

resistance. This type would be utilized in vaporizers, milking equipment,

automatic washing parts, bottle caps and other applicetions where resistance to

water, acids, alkalies, oils and greases are likely to be encountered.

Lov frictional phenolics are used in products requiring a low coeffi-

cient of friction, such as heavy-duty bearings and caster wheels. Thei-e is even.

& special phenolic formulated for x-ray tube housings and comporent parts of

x-ray equipment. This material is employed to prevent the escape of radiation.
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'4""':.**:. B. Potter ‘V{P TS~———" 6ctober 5, 1972
i . Chcalcals & Plasties :

Rew York ' ' Boston Salas Office

L. D. Fishberg CEXERAL ELECTRIC covpany

NE. W. Knumel il J0 O
J. J. Madden : - Elinination of Molding Materfal .
C. F. Martino Using Asbegtos . ;
A. L. Olivo y !
P. S.. 0'lleal :
P. L. Rodts EhLpwerize -feresT ! g
N, Skigis T Y DkcilS. LprbiEly

. N. Z. Stuessy o R Sfrecrvrarsy ?

A J. Wilejer . . 4 ““C’a

Anderson, Purchasing Agent, at the General Electrie plant in Plainvillc.
Connecticw:, tiey indicated the decisog had been mada five veeks azo be- .
Cause of 0S4 Teauirements, The decision wag Prizarily rada tor two ‘
Teasons: firse, Ceaeral Electrie didn'y Want to invrse expenditure .needed._ | '

° to purchase €quiprent to meag OSEA requirer ots iﬁ‘t}ismra‘cm'ﬁz—ﬂ.ea\:;. :

During a dlscussiog wita Mr. yen Price, Yolding Lngizecr, ong Mr, Aagy (

8econd, one of Gencral E.Lccw.ric's_;p:&iuns "hic.h-_c&,ncldipg asbestos ket
matcrial wves eige, for Vviolationg cf vSia 't_rgu.latiuns spec.if'y.‘.ng the oL .

The dnftia}l Teactlons I hava Iocedved at three large customers usiag G. L.
&3bcEtos raterials have sliown deep concern in tontinuing molding asbestog’
£i1llee haterials, l'ackon Ipe, has requosted letterg of policy in the Raking
handling, nd usa of 8ibastee £1lled vheeoolies from all of their Suppliers
83 & result of e ., E, visis, Tixug In'xtr"menta, vhich uyseg avout 750y
1lbs, @nually of Genal 4300 (astestos filled), is Preparing to begin a f
full scal. evaluation of g, g, h=at resfsta,e materials uaing osher fillers ‘a
instead of 8s0c4t0a, My, Pete Cutler, Prcduction !ingineer, indicated thar, . ey oA '
C. E. hea &ssured Texas' Inatrur::nts that equivalent rolding taterials v'tth-/\ 'w 020 :
~Out esbestos wili be daveloped to Teplace Cenal 4300 before . E. discon- - '
tiaucs Ranufacturing ¢je Product ip Jasuary 1973, 1ye C. E. plant 4p
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Plainvillé has indicated that the iaternal policy for all G. E.

P. B. POTTER ) -2~ October 5, 1572

plaats is

to find equivalent substitutes for all asbestos f£illed Phenolic colding

mataerials now being uscd.

Prom these initial responses I have received in the low England area, the
use of asbestos £illed rmaterial by molders may seriously become Jeopardized.
The extent of the problem will be strongly influcaced by the success of

o E. to replace the use of asbestos in heat reaistant molding materials.
As of this date no szmples have been sent out by G. L. and indications
point to the fact they may not have one developed yet that has been fully
Tested. But in the meantire, G. E. 13 crezting a demand for a nev heat
Teslstant material vithout asbestos. It nppearp<§hgyﬂqgg“§gl}}ng_§_pev

_product before they have one.,

With the curreat situation, I believe UCC should bezin taking some positive

actiou. 7First, it should iz=cdiately be determined with the existing 0554 —Cxr o
‘Tequirements whether the molder risks any possible Tepercussions in OSHA
violations by using asbestos filled molding materials, If not, a detailed

- Ietter should be scat to all phenolic salescen explaining OSUA require=eata

with the intent for thea to explain this information to their custozers,

I it 13 showm dafinite potential OUSiA violatiocas exist uning asbestos

£fLlled ©molding raterials, en active davelopsent progrza should be started

to find a suitable replacement for gsbestos.

Positive action taken now m2y help reduce possible confusion with our cas—~
toners in the near future Tegarding CSUA 1equirereats. If it is fownd a

substitute unaterial is needed, an eurly developzent progran should help TCC

- keep & step ahead of cometition.

L g .
[ H - -

.-

- . - -
7 . ?

- §. B. N2LSOY
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- 'gmion‘mn.ams CORPORATION ~ il 7 lin e D A Yer2-72
Cheuicals and Plastics Bound Brook, New Jersey

To: Mr. D. R. Albright " February 29, 1972

Mr. A. R. Grover
Mr. C. P. Martino
Mro Po B. Potter - NY'32

cc: Mr. G. E. Ealer ¢ Final Transfer
Mr. L. D. Fishherg - b TF .
Mr. R. E. Graebert BHMQ;;QADJSQ; BK-25 DC
Mr. E. W. Krummel - NY-32 BMRS-5440/5441 BK-25 DC s~=
Mr. A. R. Olivo BMMA-51 K-25 DC
Mr. F. A. Schillinger _3 éf%é’B
Mr. G. R. Str1nger<;\~ G

Attached are the final manufacturing instructions ahd quality control tests on
the above "B" linc products. They all belong to an identical, general purpose,
family having the same formulation and quality control tests. Therefore, where
practical, they should be scheduled together for manufacturing to obtain maximum
production efficiency.

The BMMA-5441 BK-25 DC nomenclature was established to identify this type product
when additional testing is required for the government specificati on, MIL-M-14F,

type CFG.

The number BMMA=5138 BK-25 DC is ret2ined since several customers and end users
have this number listed on their prints for some heat resistant applicationms.,

This concludes the consolidation program for this group of products with the
necessary information for manufacture and control of quality. Additional
properties are listed heyond those normally run for quality control in order to
provide a better definition of the type for manufacturing and sales purposes.

It should be noted that grade 24 BMRS=-5440 BK-25 DC has never been ptoduced with
the consolidated formulation,

By copy of this letter, it is requested that George Stringer and Carlo Martino:
formalizc the spiral flow test in writing. The number WC-5104 has been assigned

to it,
P Kecccn

F. W. Ducca

%w A'il'd—

‘7‘/”//-71‘ C <
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Product Data
(for intermal UC use only)

By: F. W. Ducca
February 29, 1972

BMMA-5440/5441 BK-25 DC

I. Description and Use

These products are identical two step BRN-8370 resin, types having wide
rmolding latitude. They have a better molded surface appearance and better

dimensional stability than the usual general purpose types,
primarily woodflour with minor amounts of coal and asbestos.

The filler is
They will be

supplied in grades 6, 9, and 12 for use in compression and transform molding.

The number BMMA-5441 BK-25 was established to identify the product when

additional testing is required to satisfy the military specification MIL-M-
14F, government designation CFG. Otherwise, both products are the same in
formulation, manufacturing specifications and quality control tests. It is

not recognized by Underwriter's Laboratories.

BMMA~5440 BK-25 is listed by Underwriter's Laboratories on a
is in their recognized component index.

BMMA-5440 BK-25 is not approved for MIL-M-14F.

X1. Manufucturing Instructions - See Attachment BA=441-442

III. Quality Control

yellow card and

1. Control Log Tusts = Both products 44,7*'“r
Property Test Method Limits d
Plasticity = Spiral Flow WC=510A Standard grades 9 & 12 w15

- Rossi-Peakes flow ywC=508A

Apparent density WC-2B 0.58 Minimum Y comuntey w7V
Sieve analysis WC=-7-B=4

+6 0.0

+12 1-12

=60 0=4
Appcarance - &' disc. : Smear = F Max.

Nottle - 4 Max.
Hard Particles = 1 Max.

Indentations = 1 Max,
2, Final Tests = Both Products >
e —————e———— H""’
Property Test Method Limits ¢
Plasticity - Spiral Flow WC-510A Standard grades 9 & 12V i
=~ Rossi-Peakes flow WC-508A Standard—rrarte—- :
Specific gravity WC-1-1 1,38-1.42 '?EMMNﬁTF.D v-1-7¥
Apparent density (1) WC-2-B 0.58 Minimum
Sieve analysis WC-7-B-4
+6 0.0 1 0
+12 1_19. ' uUQg —
-60 0-3

(1) This valye Jé; obtained by posting average of control densities. If out of

limits, densiiy will be run on fZnpal.
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(for internal UC use only)

By: F. W. Ducca
February 29, 1972

BMMA-5440/5441 BK-25 DC (Continued)

2. Final Test - Both Products (continued)

Propertv Test Method Limits
Appearance - 4% disc. Smear - F Max,

Mottle - 4 Max.
Hard Particles - 1 Max.

Indentations -

1 Max.

In order to satisfy MIL-M-14F type CFG requirements, BMMA-5441 BK-25 has the

following additional tests run on every final batch:

Dielectric strength S/S (E-48/50 + D-48/50) WC-77A4 45 volts/mil. - Min.
Flexural strength (E-48/50 + C-96/23/50) WC-91B 9000 psi - Min.
Water absorption (E-24/100 + Des. + D-48/50) WC-78F 3.0% gain - Max.

3. Plasticitv Control -

Crade 9 12 LB
Test AL NI SIS
Control 11.0-13.0 19.0-21.0 2gc -AC.C
Final 9.0-13.0 16.0-20.0 “44.0 - 480
4. Special Customer Requirements -
Customer Requirement Product
P. R. Mallory W 512-70 (12-31-70) BMMA-5441 BK-25 DC

Littelfuse Ford Spec. ESF-M3D 78A BMMA-5440 BK-25 DC

IV. Chaoracteristic Properties

Thesc typical properties classify the products for comparison with other UC

standard phenolic molding materials and competitive types.

Product Units BMA-5440 BK-25  BMMA-5441 BK-25
1. Resin required - BRN-83704+ ¥J390 BRN-8370+4370
2. Specific gravity - 1.40 1,40
3. Impact ft.1bs./in. Notch 0.30 0.30
4. Diclectric strength S/T Volts/mil. 340 340
5. Shrinkage in./in. 0.004 0.004
6. ASTM standard spec. for

molding materials - D-700-
68 Type 2
7. MIL-M-14F Qualified Products

List Government designation Not Listed

8. Underwriter's Laboratories -

2
CH)

recognized component listing on yellow cards Not recognized

E360988 and

E36098C. Copy

Attached,
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. i’; . : 3- . ~ Product Data
e (for internal UC use only)

By: F. W, Duccs
February 29, 1972

BMMA-5440/5441 BK=25 DC (Continued)

IV. Characteristic Properties (continued)

Product Units BMMA-5440 BK-25  BMMA-5441 BK-25
Flame class 1/16" Se-0 -
1/8" . Se-0 -
: 1/4v Se-0. -
Arc resistance - ASTM D 495 110 sec. T -

V. New Product Data Sheet - See Attachment - Tentative only for manufacturing.
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production of this product st ey ties,

NEW PRODUCT DATA SHEET

w2 Lardige Plastics Divisien of i Corbide Corporstion rn;v- o rlgt b olbor S foreuistion and & discontinm &n

‘BAKELITE' PHENOLIC MOLDING MATERIAL

BMMA- 544075441/ 2508
Black 25 DC

Tentative

DESCRIPTION: BMMA-5440 is a wide latitude, general purpose compouhd
which molds with an excepticnally smooth surface and

has better dimensional stability at elevated temperatures and in

high humidities than counterparts in the same specific gravity ranged-

This improved product is made for all types of molding. Though it
is particularly well suited for decorative appliance parts, it can
also be used for electrical and functional parts requiring good
dimensional stability.

TESTING
PROPERTY SPECIMEN METHMOD UnIT vaLue

Specific Gravity . D792 . 1.40 .

Bulk Factor PP D392 PR 2.1 max.

Poursbility e D782 sesoonds -—

Molding Shrinkage 178 x 4 in. disk D985 | inoh/inoh .004

Izod Impact Strength 1/3x1/2x31/2 In.| D288 ft. 1b./in. notoh 0.29 min.

Tensile Strength 1/B in. apecimen D65} pai 7,300 av.

Flexural Strength 1/74x1/2x5 in. D790 pat 9,800 av. 6

Modulus of Eiasticity in Flexure |1/4x1/2x8 in. D790 pai 1.05 x 10° av.

Compressive Strength 1/3x1/3x1 in. De9s pai 31,200

Dielectric Strength, Bhort Time |1/8x4 in. disk D149 volta/mi} . 340

Volume Resistivity 1/8x4 in. disk D3I8T ohm-om. 3.2 x 1012

Dielectric Conatant, €0, cyciea |1/8x4 In. disk D180 .o 7.0

l()c cycles |1/8x4 in. dink D180 “e 6.0

10" oyclea |1/8x4 in. disk D150 e 4.5
Diasipation Feotor, 60, cycles |1/8x4 {n. diak D150 ces 0.13
10 cycles |1/8x4 in. disk D180 . 0.08
. 10" oyclea |1/8x4 in. disk ~ D180 P 0.04

Deflection Temp. at 264 pal 1/2x1/2x6 In. Dé4s deg. I, 350

Water Absorption, gain in weight |1/8x3 Ia. disk D870 per ocent 0.24

Granulation -—

Plaaticity Grades Avalladble: 6, 9, 12

Tabletting Quality Can be tabletied with the usual squipment.

}eat Reslstance Moldingsa of this material may diacolor, but otherwise experience indioates
that exposure to tempsratures sxoseding 300°F. ordinarily is vot recom-
mended but higher temperatures may be withsicod If exposures are motl
prolonged. Trial under sxpected service oonditions s advisable and 't
is suggested that hest resiatance requirements be discussed with a Unlon
Carbide Plastics Company Representative since the ellects of elevated
temperatures vary for differeal properties. .

The recomenditions, tast results, property valuss, and sugeest! as are offored herein 28 ¢ gulide fa the use of Bess satarisls and
ore not o quarsntse of their perforsance. The oraperty values given are thoss te be szpectsd 1a the preduct st the tise of msnu-

focture, These"wetues are dependent upon ueing the tasting sethods ss indicated. Prapertiss sere

cortaia to bo reclized ore

Ssssured vith lesser frequemcy than ethers ss 1o usua! vhare sasisfachring sperstione are clesely controlied. ¥ epplications
s ire continuel verification of o cortain wnrgﬂc;.wwtln. requiressnts should be discussnd sith o Uhiem Cardide Phetics

Divisten Tochnics! “epre?on
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I R EAN Neptember 22, 1971 E5008B.
C..aporent=asti. Matenals. (Costinned from 4 eard.)
_ . N £
Unicn Carevle Corpe, Chemicals & Plastics Div. ;y.‘f~
Fheralhr meiding rompound.
Min. By B 1]
Thirh Bet Amp Velt Are
i ness Temp. ladx Wire Pame Are  Treck Routst.
ende tn) All Prepertias lea. Clam Im. Kaw sae
HMM A g 1,16 180 [ o] [ 37 103 [ Xd -_—
t ,l:g ;:'0+ %lé% l:l 40 108
HMML e o g, 1718 180 106 /R 7: ': -
L 160 31 ] -3 4] 40 o 158.0
o 5 180 3004+ 8EO 1 0 -
HEM HoM) S s 1718 180 "° SEo (13 [ ] -—
" 1580 M 8§ ) 0 1830
Pt 0 Hevember 21970,
Voos atbans T FOOOER dated April 30, 1971.

. . . . (Countinved ou C sard )
a0 - v asued hy Underwriters’ Laboratorics, Ine. @

tor il January 19, 1972 F.30098C.

- C'.-r:'.l-u::v.'.'. -1astic Matenals. (Costinned [rem B card)

Unian Carlade Carp.. Chemicals & Plasties Div.

PALESG) "y 110 180 bed .} 2] 180 8.9 -
- 'S 180 183 aKs 3 40 108
TN
FEMEH NG ey 116 150 (] s & J26 -
LY 180 ) %] £EK0 138 1235 181
N 180 280 8k 160 J28 -
| LAY Yk 180 3004+ BE) u 28 -
Nae 14 v 180 300+ SE0 ) 35 181
i, 150 300+ BEv 40 28 -
BT, e Y 150 254 SH 24 F T
[ L "4 . : 150 178 &B 3 S8 108
L 3180 ” B0 [ 3] A8 -

Ko et Devomber 2, 1970040,

(Continsed o D sard)
o T et oeced by Underwriters’ Laboratories, Inc, ® :

I
o
Ceo
i)
o
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Product Data
(for internal UC use oaly)

By: F. W. Ducca
February 29, 1972

BMRS-5440/5441 BK-25 DC

I. Description and Use

These products are identical two step, BRN-8370 resin, general purpouse types
having a wide molding latitude. They have a better surface appearance and
better dimensional stability than the usual general purpose types. The filler
is primarily woodflour with minor amounts of coal and asbestos.

BMRS-5440 BK-25 DC is recognized by Underwriter's Laboratories and has yellow
card:.listing. It does not have MIL-M-14F approval., It will be made in grades
15, 18, 21, and 24.

BMRS-5441 BK-25 DC nomenclature was established to identify the product when
additional testing is required to satisfy the MIL-M-14F, government designation
CFG, specification., It is not recognized by Underwriter's Laboratories. It will
be supplied in grades 15 and 18 only.,

II. Manufacturing Instructions - See Attachment BA-441-442,

III. Quality Control

1. Control log

Propertv Test Method Limits
Plasticity WC-510A BMRS=5440 BK-25 DC Standard

grades 15, 18, 21, and 24
BMRS=-5441 BK-25 DC Standard
grades 15 and 18 only

Apparent density WC~-2B 0.58gm/cc Min.
Sieve analysis WC-7-B-4

+6 0.0

+12 1-12

-60 0-4
Appearance - 4" disc. ' Smear - RP Max,

Mottle - 4 Max,
Hard Particles - 1 Max,
Indentations - 1 Max.

2. Final Test

Property Test Method Limits
Plasticity - Spiral flow WC~510A BMRS~5440 BK-25 DC Standard

grades 15, 18, 21, and 24
BMRS~5441 BK~25 DC Standard
grades 15 and 18 only
Specific gravity WC=1-1 1.38-1,42
Apparent density (1) WC-2-B 0.58gm/cc Min,
Ton

L\\iuug_'l) ’
(1) This value was obtained by posting average of control densities. If out of

limits, denSity will be run on final.
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3.

Iv.

Product Data
(for internal UC use onmly)

F. W. Ducca

By:
February 29, 1972

BMRS-5440/5441 BK-25 DC (Continued)

Final Test (continucd)

Property Test Method Limits
Sicve analvsis WC-7=-B=4
+6 0.0
+12 1-12
-60 . - 0-3
Appearance - 4" disc, Smear - RP Max.
Mottle - &4 Max.
Hard Particles -~ 1 Max,
Indentations - 1 Max,
Plasticity Control -
Grade 15 18 21 24
Controel 28.0-30,0 38.0-40.0 46.0-48.0 54.0-56.0
Final 24,0-28.0 32.0-36,0 40,0-44,0 48.0-52.0
Special Customer Requirements
Customer Requirement Product
Littelfuse Ford Specification ESP-M3D-784  BMRS=-5440 BK-25

Characteristic Properties

These typical properties classify the products for comparison with other UC
standard phenolic molding materials and competitive types.

Union Carbide trial exhibit UC-162: Union Carbide, 'History of BAKELITE' (Asbestos-Filled Phenolic Molding Comp...

Product Units
Resin required -
Specific gravity

Impact
Dielectric strength S/T
Shrinkage = compression

. - injection
ASTM, standard spec. for
molding materials - D-700-
68 Type
MIL-M=-14F Qualified Products
List-Government designation
Underwriter's Laboratories -
recognized component listing

Volts/ mil,
in./in,
in./in.

ACL Doc 15433 - Page 49 of 65

ft.1lbs./in. Notch

BMRS-5440 BK-25 DC BMRS-5441 BK-25 D

BRN=-8370 BRN=8370
1,40 1.40
0.30 0.30

- 340 340
0.004 0.004
0.007 0.007
2 2

Not Listed CFG

on yellow cards
E36098B and

Not recognized

E36098C. Copy
Attached,
AT38E7 .
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ey . rroauct Data
(for internal UC use only)

By: F. W. Ducca
February 29, 1972

BMRS-5440/5441 BK=25S DC (Continued)

IV. Characteristic Properties (continued)

Product . BMRS- = BMRS= - ;

Flame class 1/16" . 5‘:2-8!\ — 5“‘1-3’( 2
1/8" Se=0 -
1/4" " Se=0 -
Arc resistance - ASTM D 495 110 sec. -

V. New Product Data Sheet = See Attached

<

A13868
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Comporent—Plastic Materials, (Continned from 4 enrd)

Union Carbide Corp., Chemicals & Plastics Div.
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Mie | (F 9 | Dd0§
Fhick- ot Amp ¥ Are
neas Temy. lndex Wue PFlame Arc Troch Rastes-
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JNMALSey (4. 1ae 180 o | 3 7] 108 8.7 —
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BMRS=~5440/5441
Black~25 DC
General Purpose (Tentative)
‘DESCRIPTION = for manufacturing use only )

BMRS=5440/5441 BK-25 DC are ‘new injection molding grades

offering the bost overall combination of properties for general uses.

Combines apid cure with good molding latitude, long barrel life, and .
high hot rigidity. Has excellent molded appearance. Possesses superiot J
‘heat resistance and dimensional stability coupled with relatively low f'!’?d
specific gravity. First choice for electrical switch parts. appliance - 40
purts, aad handles. $'}
262
PROPERTIES All Tests on Specimens injection molded from vncon- ot 2
ditioned moteriol. " d |
FABRICATION TYPICAL VALUES )
‘Plasticity G:ades Available ... .. .. e ttertieaiiiieennns 15, 18. 21 = BMRS~5441 BK-25 Ix
Buth Factor iD352) 0o iiuiiiiniii i 2.1, max. will be supplied
Molding Shrinkage (D £3%), inch ‘inch grades 15 & 18 on’
perpendicularn 1O Bate L ...iiiiieii .., teseianans 0.0085
Paratlel o gate ... ooeie e 0.0070
MECHANICAL
lz0d Impact Suength (D 256). fLIb. /in. notch. . ....... ceaenn ... 0.29
Compressive Strength (D 695), PSi. v.oevvnnrrennnnnn ... 32.700
Tensile Strength :D 6513, psi. ...... Cieeriecncesinccteeenean 7,350 - -~
Flexural Strength (D 7905, PSi. vovvvevnnnn..... teeesesnianan 14,100
Modulus of Elasticity in Flexute ............ erimerenran. .. Lorx10
ELECTRICAL
Dielectric Strength, Short Time (D 149}, volts/mil ........ cere. 238
Volume Resistivity (D 257), ohm-cm ......... teesecanes Cerees 0.9« 10'°
Dieleciric Constant (D 150) .......... careitiannan ... 188 101 5.8
Dissipation Factor (D 150) Cetheettteternieseietaena. 0.81 0.33 0.06
MISCELLANEOUS . ; o
Mold=d Specific Gravity (D 792) ........... ceveenenesnane ..l.’33-l.¢2’

Deflection Temp. at 264 psi. (D 648), OF . ......e0vunnnnnn.. s
Water Absorption, gain in weight (D $70), percent ............ 0.28

IMPORTANT = This information is offered for your consideration, investigation,
and verification. It is not & warranty or tepresentation. 1t is not permission, or a
suggestion to practice 2 patented invention without a license.

BAKELITE ang UNION CARBIDE are registeted trade marks of Union Caibide
Corpotation, U.S.A.

UNION CARBIDE CORPORATION e Chemicals and Plastics ¢ 270 Park Avenue,
New York, N.Y. 10017‘ L . o BN

- . &
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Siveuch vasd
(for internal UC use emly)

By: F. W. Ducca
February 29, 1972
BMMA- 5138 BK-25 DC .

I. Description and Use

BMMA-5138 BK-25 DC is a two step general purpose BRN-8370 resin type having

good molding latitude, better heat Tresistance, and better dimensional stability
than the usual general purpose material., Filler is woodflour with small quantities
of coal and asbestos, It will be supplied in grades 9 and 12 for compression and
transfer molding,

The formulation, manufacturing instructions, and quality control of this product
are identical with that of BMMA-5440/5441 BR-25 DC. A different number must be
retained since several customers and end users have the number BMMA-5138 BK-25 DC
specified on their prints, Therefore, it cannot be consolidated by nomenclature
until Marketing and Sales have convinced our customers to change to BMMA-5440 BK-25
nomenclature,

II. Manufacturing Instructions = See Attachment BA=441-442

III. Qualitv Control

1. Control Log

Propertv Test Method

Limits

Plasticity - spiral flow WC=-510A Standard grades 9 & 12
Apparent density WC-2B 0.58gm/cc Min.
Sieve analysis WC-7=-B=4 -

+6 0.0

+12 1-12

~-60 0=4

Smear = F Max,

Mottle = 4 Max.

Hard Particles - 1 Max,
Indentations - 1 Max,

Appearance - 4" disc,

2. Final Tests

Property Test Method Limits

Plasticity = spiral flow WC-510A Standard grades 9 & 12
Specific gravity WC-1-1 1,38-1.42
Apparent density (1) WC-2-B 0.58gm/cc Min, UC
Sieve analysis WC=7=B-4

+6 0.0

+12 1-12

-60 0-3

Appearance - 4" disc,

Smear =~ F Max,

Mottle - &4 Max.
Hard Particles = 1 Max,
Indentations - 1 Max,

Ais874 aflllin

(1) This valve was obtained by posting average of control denmsities., If out of
limits, density will be run on final,

. V i i i i Cl L
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et e e Ao

R . ' o (for internal UC use enly)

- . By: F. W. Ducca
February 29, 1972

BMMA-5138 BK-25 DC (Con:inued)

(\—.‘r-.tu

3. PRlasticity Control - Spiral Flow (A( N

Crade 9 12
Control 11.0-13,0 19,0-21.0
Final 9,0-13.0 16.0-20.0

4, Special Customer Requirements = None

IV, Characteristic Properties

These properties ciassify the product for comparison with other UC standard

phenolic molding materials and competitive types.

. Resin required - BRN-8370
. Specific gravity - 1,40
Impact - 0,30

Dielectric strength - 340
Shrinkage Comp, - 0,004

*

WOV & WA
L]

V. New Product Data Sheet - See Attached

a
i\ '
-+

Cao
C

~!
o
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- ASTM, Standard Specification For Molding Materials - D 700-68 Type 2.
MIL-M=-14-F Qualified Products List (QPL) - Govermment Designation - not listed.
Underwri;er's Laboratories - Recognizec Component Listing - not Tecognized,
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