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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 distributors 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 process 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 chemical reaction of phenol, 

(and its derivatives) with formaldehyde (and its derivatives). 

‘The phenolic molding plastics were notable due to their ability 

to insulate electrical material while remaining resistant to heat 

and water. In addition, these plastics were important because of 

“their dimensional stability, electrical insulating qualities, 

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 tne finished product. When basic catalysts are used, 

a one step resin with a limited shelf life is created. In 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. 

Union Carbide trial exhibit UC-162: Union Carbide, 'History of BAKELITE' (Asbestos-Filled Phenolic Molding Compo…
ACL Doc 15433 · Page 4 of 65

Published by AsbestosClaims.Law

asbestosclaims.law/library/15433/4

https://asbestosclaims.law/library/15433/4


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 

fabric filler, (3) the special phenolics or the materials designed 

for specific requirements, and (4) the heat resistant phenolics 

which 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-5 441 

Union Carbide Phenolic Molding Materials are all identified by a 

3-or-4-letter prefix followed by 4 digits and then the color 

designation. (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. In addition, small quantities of Union Carbide's 

Calidria asbestos were purchased during 1973 for experimental | 
’ 
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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, there 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 

- 4-
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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 Phenolic Resin 

Production, directed the plant's Medical Director, Dr. Cc. 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 lungs. 

As the Bound Brook plant incorporated more safety precautions it 

became the duty of every supervisor to afford the maximum protection 

for all employees. In 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 Cartide was in writing and was given to all employees who 

would come in contact with asbestos. In 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. 

-5- At oSZ5 qua 
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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 

determining how well employees were observing good safety practices, 

as opposed to the more traditional safety equipment and housekeeping 

types of inspections. As a further safety measure, in 1974 the 

Company 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 problem 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 
Pa 

industrial surveillance programs which were in effect in various 
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areas of the niast. Sample analyses of asbestos fibers were varied 

when compaced to previous tests done but were within the allowable 

limits. In 1972, the Occupational Safety and Heaith Administration 

(OSHA) of the Department of Labor established new limits for the 

amount of airborne asbestos particles. These limits went into 

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 and 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 “ti- suggestion was in regard to some 

minor changes in asbestos dust counting procedures that were not 

consistent with instructions given by the National Institute for 

Occupational 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. In 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. 
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DEVELOPMENT OF AN ASBEs > * 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. In 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. 

November 21, 1939 Formal transfer of assets between 

Bakelite Corporation and Union Carbide 

and Carbon Corporation. 

December 31, 1949 Merger by liquidation, Bakelite 

Corporation becomes Bakelite Division. 

; A+3823 ga
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February 20, 1951 

November 15, 1958 

September 1, 1963 

*:+ elite Division becomes Bakelite 

Company, a division of Union Carbide and 

Carbon Corporation. 

Bakelite Company, a division of UCC 

becomes Union Carbide Plastics Company. 

The Plastics Division of UCC is dissolved. 

- 10 - Amana
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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 Letter (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.) 5 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. 

nd
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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 recommended 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. _ 
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BMMA-5440/5441 is a wide latitude, general purpose compound 

which molds with an exceptionally smooth surfaces and has better 

dimensional stability at elevated temperatures and in high 

humidities than counterparts in the same specific gravity range. It 

is particularly well suited for decorative appliance parts, and can 

be used 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. 

iy 
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Win R. Bradley and Associates 
To(News) Mr. D. R. Albright ; 

Onidee §«=Chemicals and Plastics INVIRONMINTAL HILAI IH CONSULTANTS 

lecciien Bound Brook, New Jersey 4 yyy ROAD + ‘TENAFLY, N. J, 07670 
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, <0. : “lag, - 367.7929 
w. Cope - sc ~ 5 ea Deneudres - BB GY November 28, 1972 

Goodson - BB 

Grover - BB 

Ketcham - 8C ration 
Martino - BB 

McKinley - BB 

Rimicel - BB yTSCY 98805 
Schillinger - BB 

Svaln - EB Re: Environmental Health Consultation 
-_Zuccarelli © a 

pear Mr. Neal: 

Copy to 
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On 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 
cetermined to be 14.1 fibers per ce 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 ce. 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 clean and unbroken bag is placed within a complete 

hood enclosure of bench level type design, which is equipped with 
both lateral ane 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 ce of five microns or 
Greater in length. Millipore filter #6, and micro slide #7 were 

examined. The asbestos fiber count for those two samples was 

' each 9.8 fibers per ce 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, if possible. You may recall that this Customer 

Service technique 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. Lo os 

Very truly yours, 

ly> R (Sve 
William R. Bradley 

WRB: 1w eperenene) 
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INTERNAL CORRESPONDENCE 

UNION CARBIDE CORPORATION ' 270 PARK AVENUE, NEW YORK, NEW YORK 1001" 

To (Nome) Bonding & Elastomer Materials Dote October 17, 1974 
Division Sa lesmen - 

Lecorion Originating Dept. Bonding & Elastomer Materials 
Fioor Number 

Floor Number 32nd ‘Floor 

Copy to Messrs. M. Bilancetti Answering letter date 
G. L. Brode 

G. L. Casiello Subject Phenolic-Molding Materials 
7 W. K. DeFaber ’ ~54 - 

~ J. W. Demaree oon 5440 Asbestos Free) 

R. F. Dickhaut 

R. G. Hess 

S. J. Hull 

K. J. Hutchinson < . 
R. P. Koehler ) An — (ag Agere wfe-Ke emcrcty Ths 
B. Letizia , , ; : 

R. T. Marold Bit fir sgphctiniy Atinkard pretec. 

L. L. Maycock 

Vv. J. Mitzen 

R. J. Ricciardi — =] Prov/exes - pafo /prrdnet fle 
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. ° 

PBP/map ee neRS) 
Attachment
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Aan Vardiog riastice Uivigion of Union Cerbids Corporation reserves the right to altar the foraulation and discontinue the preaxtion of this product st any tise, 

“BAXELITE’ PHENOLIC MOLDING MATERIAL BMMA-5440 Black 25 D.¢ 
women ore we 

DESCRIPTION: 

BMMA-5440 Black 25 D.C., without asbestos, is a wide General Purpose latitude, general purpose compound which molds wth an exceptionally smooth surface and has good dimensional Stability at elevated tempe- ratures and in high humidities. October 1, 1974 

TYPICAL TESTING PROPERTY SPECIMEN METHOD UNIT VALUE 

Spocific Gravity eee N792 eee 1.39-1.43 ~ Bulk Factor ee D392 tae 2.4 Max Pourabillty 
eos D792 eeconds - Molding Shrinkage 1/8 x 4 in, disk D955 | inch/inch 0.003~0.006 

Izod Impact Strength 1/2x1/2x2-1/2 in.] D256 ft. tb. /in. notoh 0.30 Tensile Strength 1/8 In. specimen D651 pal 6,800 Flexural Suongth 1/d4x1/2x5 in. Nn790 pal 8,600 5 Modulus of Elasticity in Floxure |1/4x1/2x8 in. D790 pal 11 x 10 Compressive Strength 1/2x1/2x1 in. D605 pal 29,200 
Diolectric Strength, Short Time 1/8x4 In, disk D149 volts/mil _ 306 12 Volume Reslativity 1/8x4 in. diak D257 | ohm-em. 6.1 x 10 Dielectric Constant, 60, cyolea |1/8x4 in. disk D160 eee 7.23 10) cycles |1/8x4 in. disk D150 eee 6.37 10" cyolea |1/8x4 tn. disk D130 cee 5.17 Dissipation Factor, 60, oyoles |1/8x4 in. diak D150 eee 0.15 10) cycles |1/8x4 In. diak D150 aes 0.08 ; 10° cyclen |1/8x4 in. disk D180 eee 0.04 Doflection Temp. at 264 pal 1/9x1/2xB In. Dea =| deg. F. 335 Water Absorption, gain in welght [1/8x2 in. diak D570 per cent 0.28 

Granulation 
Plasticity . Grades Available: 6, 9, 12, 15 -rn ig Tablotting Quality Can be tabletted with the usual equipment. i. 6 UU ©! Heat Resilatanoce 

Moldings of this material may discolor, but otherwise experionce indicates that exposure to temperatures exceeding 300°F. ordinarily ia not recom- mended but highor temperatures may be withstood if @xposures are not Prolonged. Trial under expected service conditionn iy advisable and ‘¢ le eauggested that heat resistance requirements be diaouased with a Unicn Carbide Plastica Company Bepresentative since the effects of elevated temperatures vary for different properties... 

The recceaendaticns, test reau!te, property valuos, and suggest! mo are offered herein as a quide tn the use of these asterials and 
ere note qarentos ef their porforaence. The preparty values givon are those to be expocted in the product st the tlee of aanu- 
factoe, Thees*cctues are depordent upen using the testing nethods as indicated, Properties sore certain to te realized are wsaewod with lesese froqeeey than othere as ie usual whare sanuf.ctur ing corations are closely controfied. If appl ications 
‘tqlre contisual verification of 8 certain prooerty or properties, requireeents should be diecussed with « inf — | Divisicn Tectnical Reorecontative® ‘
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- production of thts product at any thee. 

% 

wien Larbice Plastics Division ef Unten Corbide Corporation reserves 

NEW PRODUCT 

te right to alter the forsulstion and discontinue the 

DATA SHEET 

“BAKELITE’ PHENOLIC MOLDING MATERIAL BMMA - SSeropeiuvems7 5138 
Black 25 DC 

DESCRIPTION: BMMA- 

dimensional stability. 

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 counter 
This improved product is mad 
is particularly well suited 
also be used for electrical 

parts in the same specific 
e for all types of molding. 
for decorative appliance Parts, it can 
and functional parts requiring good 

Tentative 

gravity ranged 
Though it 

TESTING PROPERTY SPECIMEN METHOD UNIT VALUE 

Specific Gravity see D792 eee 1.40 . Bulk Factor tee D392 eee 2.1 max. Pourability eee D792 eeconds -- Molding Shrinkage 1/8 x 4 in. diak D955 inch/inoh -004 

Izod Impact Strength 1/2x1/2x2-1/2 in.] D256 ft. Ib. /in. notoh 0.29 min. Tensile Strength 1/8 in. specimen D651 psi 7,300 av. Flexural Strength 1/4x1/2x5 in, D790 pai 9,800 av. Modulus of Elasticity in Flexure |1/4x1/2x8 In. D790 pai 1.05 x 10 av. Compreasive Strength 1/2x1/2x1 in, D696 pai _ 31,200 
Dielectric Strength, Short Time [1/84 in. disk D149 volts/mil 340 Volume Reniativity 1/8x4 in. disk D287 ohm-em. 3.2 x 1022 Dielectric Contant, 60, cycles |1/8x4 in. disk D150 eee 7.0 10, cycles |1/8x4 in. disk D160 eee 6.0 10" cycles | 1/8x4 in. disk D130 eee 4.5 Dissipation Factor, 60, cyciea |1/8x4 in. diek D150 eee 0.13 10, cycles |1/8x4 in. disk D180 eee 0.08 10° cycles ]1/8x4 in. diak D160 eee 0.04 
Deflection Temp. at 264 pat 1/2x1/2x8 in. D648 deg. F. 350 Water Absorption, gain in weight |1/8x2 in. diak D870 per cent 0.24 

Granulation 
“New Plasticity Grades Available: 6, 9, 12 A UO, re} Tabletting Quality Can be tabletted with the usual equipment, 

Heat Resistance Moldings of thia material may discolor, but otherwise experience indicates : that exposure to temperatures excesding SO00°F. ordinarily ia not recom. mended but higher temperatures may be withstood if exposures are not prolonged. Trial under expected service cond:tions is edvinable and *e ia suggested that heat resistance requirements be diacussed with a Union Carbide Plaatica Company Representative aince the effects of elevated temperatures vary for different propertiea.. ‘ 

The recoeaendations, test resuits, property veiuss, 
are not 6 querantee ef their pert oresnca, 
facture, Theee"Pelues are dependent upon 
Seasured with leseer freaumncy then others os 
Ceqire contioul verification ef a 

ad 

certain praoer 
Division Technical Represen 

and suggest! ne 
The property values given 

using the testing methods as 
10 vsuel where aanufacter Sag eperatione are Closely contro! ied, 

2 x erovertios, requires t 

ere cffered herein es a guide In the use of these ssterials and 
are those to be expected in the preduct st the tine ef aanu- 

tadlcated. Prepertice eave certeia ts te reelized ere 

If applications 
thogid be discussed vith « thie Carbide Paetice
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Weren CARBIDE CORPORATION 
Chemicals and Plastics Bound Brook, New Jersey 

‘Mr. 
Mr. 
Mr. 

Mr. 
Mr. 

Mr. 

Mr. 

Mr. 

Mr. 
Mr. 

Mr. 

Mr. 
Mr. 

1. 

2. 

3. 

4. 

C. F. Martino Date: May 2°, 1973 
P. B. Potter - HY 
G. B. Stringer (2) 

E. Bell 
W. L. Carrick 
F. W. Dueca . Gap 
J. L. Goodson 
H. C. Gunst 

Ee. W. Krummel - RY 
L. Madestau 

R. T. Marold/R. A. Ream Subject: Molding Material Meeting 
P. &. O'Neal © NY May 18, 1973 
P. A. Thomas 

Canada 

2080 is actively being produced in Canada. A run of 2935 has been mede and 
we ere awaiting feedback from Controls Corp. 0759, 3001 end 5418 will be 
made in Canada shortly. P. B. Potter will pursue the possibility of pro- 
ducing 2085 in Canada (a plasticity test mey need ta be developed). A re- 
cent run of 2085 sinterec badly in tote bins. F. W. Ducce will check the 
melting point ef the 4249 resin used to determine if that is the problem 
or if we still have a major sintering problem with this product. 

earance Problem - 3066 and 7092 

P. B. Potter will investigate the possibility of goinz to BMG grenulation 
for both Washington and Conart when pricing problems ere resolved. F. W. 
Ducca will change the formule replacing 8370 with 8390. 

Asbestos 
60:1 pounds of BMMA-6°35 will be produced in late May to evaluate the sub- 
stitution of a 70/30 and a 50/50 retio of U.C.C. Calidria SG-20) asbestos/ 
CaC03 in place of the Cerey asbestos. G. E. Ealer will write a letter 
summsrizing heat resistance, mechinability and formula costs for these two 
formules versus our current formulation. 

Automotive Specifications 

We are still awaiting Ford approval on new flexural strenzth specifications 
' for 5310 and 5303. 

5. 

6. 

stiness 
The run of 5440 made with coarser screens matched appreximately the granu- 
lation of the Durez material and wos slightly less dusty then our standard 
product. Northland Aluminum end Woodlawi have been sampled end we are ) 
avaiting feedbeck. 

490: 4 
Capacity/Fines Recirculation A myVvade 3 
L. Fishberg will investigate how BXL is recirculeting fines to the finish ro]: 
on his trip in early June. Specific problems are dustiness at finish roti, 
equeeze roll plugeups, and poor fluxing of the raw mix without fines at the 
charge roll. Also to be determined is why BXL does not recirculate all ‘ines 
to the finish roll and if they have future plans in that regard. Manufscturing 
will determine if a variable pitch screw which compacte the raw mix wiil allow 
a faster rate to the charge roll.
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7. 

9. 

10. 

11. 

Spiral Flow 

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

Asbestos Warning Label 

New bage 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 rework during the May 

run. The balance will be consumed in June. 

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

versus standard gaylords. FP. 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 epecific batch had a density of .44. Manufacturing does 
not believe that the .45 minimum density specification and .48 minimm 
impact specification are compatable. F. B. Potter will see what can be 
done to change ene or the other. 

b. BMRS-5353 = Hamilton Beach would like a coarser granulstion. PF. B. Potter 

will determine if other customers will accept a coarser granulation. If 
so, 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 
minimum with no problems. F. W. Ducca will follow the recent .61 batch 
which was shipped and if approved by the customer, the density specifica- 

tion will be lowered. 
@. BMMA-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 one run. 

e. FP. B. Potter stated hie urgent need for updated data sheets. Quality 
Control will work on these. Since the 5303 data is already available, 
These sheets can be developed quickly. 

f. 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 

remtining asbestos. This will be delayed until overall plans for removing 
asbestos from products is further developed. 

_ The next meeting will be Thursday, June 2ist at 9 a.m. in the Building 4 Conference 
Roo. 

A. Behillinger 

FAS: eb
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BIVISION -GF UNION CARBIDE CORPORATION . 

"30 E. 42nd STREET A Preprint 

NEW YORK 17, N.Y. 

This orticle is not to be reprinted in whole or in cart without w
ritten permission from Union Carbide Corporotion. 

PHENOLIC RESINS AND MOLDING MATERTALS 

by 

R. K. Louis# 

Presented before 
Milwaukee Section 

Cc The Society of Plastics Engineers 

, Milwaukee, Wisconsin 

° May 14, 1957 

* Technical Representative 

BAKELITE COMPANY 
Division of Union Carbide Corporation A 

30 East 4ond Street ‘ 
New York 17, N. Y. 

1504 | 

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

© to their pert e. Esch user 
The recommendarions, cet results. and suggestions are offered herein as a guide in the use of these materials and are nots ¢ 

must establish for himself the most suitable formulations, production methods. and control cess to ensure the uni
formiry and quality of his product. 

Nothing contained herein shall be d wc i & permission or rec dation to practice any invention covered by any parent without 8 license from 

the patent owner. 

Bakelite Company has highly trained engineers in che feld ready to serve you. and these rechnical representatives will be glad to discuss individual problems. 
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PHENOLIC RESINS AND MOLDING MATERIALS 

The term, phenolic resin, includes a broad variety of products being 

wade by reacting a phenol 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 wes to produce an artificial shellac. WNone of the products 

produced in these investigations was a commercial success as 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 were (1) the use of a 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 had pbserved, and the temperature 

could be raised to the point where short molding time vas 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. . Ai os42 

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 

ee
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stability, electrical insulating qualities, chemical resistance, and econony, 

the phenolics are outstanding among the moldable plastics. Their unique combi- 

nation of properties is responsible for their widespread use throughout all 

branches of industry. 

The coumercial phenols are phenol, cresol, xylenol, p-t-butyl-phenol, 

pephenylphenol, bisphenol and resorcinol. The most important aldehydes are 

formaldehyde and furfural. Commerically, the most commonly used are phenol 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, initial reactions 

of formaldehyde with phenol yield phenol alcohols. These aromatic alcohols then 

react with additional phenol and aldehyde to make extended and cross-linked 

resinous chains. Through control of purity and proportion of each reactant, 

reaction time, and temperature, resins of many diverse properties may thus be 

obtained. 

If the reactants involve a ratio of at least one part of formaldehyde 

to one part of phenol, generally with an alkaline catalyst, the final 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 as resols or A-stage 

resins, and are fusible and soluble in solvents and alkalies. One product of this 

intermediate A-stage is known as saligenin, which is available as a 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 Bestage and are called resitols. Molecular weights of the B-stage resins are 

AtTCG43 
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of such @ size that 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, and 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 infusible. ) 

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 a novolak and is 

permanently fusible. If desirable, novolaks can be converted, with additional 

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 ammonia. With ammonia serving es a catalyst, 

the methylene completes the reaction, forming a resin referred to as two-step, 

which is capable of producing practically infusible and insoluble plastics. 

Acid catalysis, typical of the conventional two-step resins, produce a 

phenolic resin of relatively slow cure. . However, through the use of selective 

catalysts , it is possible to control the structure of molecular formations to 

produce resins of faster cure. By using oxides of zinc, aluminum, or magnesium 

@s ea catalyst instead of the usual acid, chaining takes place largely in the ortho 

positions on the benzene ring, thus leaving open the para positions for cross- 

linking and giving a commercial 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 one into another. After the 

desired degree and type of condensation has been achieved, dehydration and 

purification is carried owt until the desired viscosity is reached, and the liquid
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resin is cooled. For varnishes and similar solutions, a solvent is added after 

substantially complete dehydration of the hot reaction mixture, and the product 

is cooled. Blending and filtering precede packing. lamp 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 lumps 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 modifying 

purposes. 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. Another obvious and practiced method is tu 

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 molding powders, or become phenolic resins of commerce as binders 

for resinoid abrasive wheels, brake linings, adhesives, laminating varnishes, and 

the like. 

In many uses of thermosetting phenolic resins, the ratio of the rate of 

flow under the application of heat, or heat and pressure to the time of cure, is 

the governing factor in the usefulness of a resin. This relation of the physical 

property of flow 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 maxinun 

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

an oor.
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in general and assuming the use of synthetic phenol as the phenol body, 

the lower the molecular weight 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 rapidly and complete cure follows almost 

immediately. In many phenolic resin uses, this is desirable, but for any important 

number of uses 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 combinations of furfural and formaldehyde 

in numerous instances, thereby providing a complete spectrum of flow-cure 

properties. Technically, the phenol-furfural combination acts as a type of 

“Inhibiting agent" that decreases the rate of reaction of the unreacted phenol 

end formaldehyde. The terms of "furfural-phenol" or "formaldehyde-phenol" are 

therefore coming less useful in being able to describe accurately the contents 

of most commercial 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 is in the production of molding compounds. 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 builders and molders, made possible the deep-draw molding 

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

RESORCINOL-FORMALDEHYDE 

Resorcinol has a higher rate of reactivity than phenol under some 

conditions. The order of reactivity of resorcinol with formaldehyde is | 

Coward
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that no catalysts 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 

ere permanently fusible and soluble in water, ketones, alcohols, esters, and 

similer organic 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 a catalyst in an amount sufficient to bring the pH of the 

solution to approximately 7, an adhesive base is formed which can be set in the 

presence of a hardening agent, generally formalin or paraformaldehyde. Ina 

Similar manner, copolymer phenol-resorcinol-formaldehyde adhesives can be prepared 

which set at @ pH of about 8 and show about the same reactivity as shown by 

resorcinol adhesives. 

Variation 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 set 

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 containers may alter the 

formulation. Use of fillers, such as 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 optimm 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
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structures with thick sections where slow heat retards the cure of normal pheno- 

dics, or in gluing odd-shaped pieces that cannot be handled vell between the 

flat platens of a hot press. Because of their high affinity for wood, the most 

important use of these resin adhesives has been in wood gluing, particularly for 

marine plywoods. Less well-known applications are in various bonding operations 

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

Industrial Resins 

The term "industrial 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 manufacture exterior grade Plywood, 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 resins makes a better article possible. 

Industrial phenolic resins are generally tailor-made for a specific 

field of use and frequently for an individual user. The versatility of the 

phenolic 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 s0 popular in the industrial 

field include heat, chemical, water, and corrosion resistance, electrical 

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

Molding Materials 

Granular and macerated molding materials - Both one-step or two-step
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resins or their many variations are employed for these materials, 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 properties 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. Woodflour, 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 ~ 

process. 

The various phenolic molding compounds are often designated by the 

properties they impart to molded products » @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 decamposed by strong caustic solutions. 

Molded pieces are hard, rigid, durable, and difficult to ignite or slow burning. 

Because the usual phenolic materials show a marked tendency to discolor when 

exposed to light; dark colors are recommended. Indoor aging characteristics are 

good. In general, curing temperatures range from 275 to 350° Fahrenheit. Unless 

special grades of materials and special techniques are used, pressure is required 

for the cure. Compression, transfer, or plunger techniques, which increase the 

flow 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 

phenolic molding materials provide is almost unlimited. 
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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 

manufacturer supplies sheets, strips, rectangles, special shapes, and diced 

material. Products are characterized by low bulk factor and relatively high 

mechanical strength, dimensional stability, and moisture resistance. Properties. 

can be somewhat 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 

reinforcement. In many cases the proper use of blanks with other molding 

materials will produce a Piece having & combination of mechanical and dielectric 

strength, and good color not obtainable in the boards 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 the body or core contains e high percentage of 

fiber and a low amount of resin, while the surface layers are 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 article 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 flat surface on which these items may be easily and accurately placed. 

For complex shaped articles and articles of varying sectional thickness, for 

which molded-to-shape preforms are not adapted, & special pulp resin blank is used. 

This blank is also vacuum felted from an aqueous pulp resin mixture to the shape 

best suited for obtaining uniformity of pulp and resin distribution in the 

finished product, when compression molded in the conventional manner. | 

a Peur Qi 

Union Carbide trial exhibit UC-162: Union Carbide, 'History of BAKELITE' (Asbestos-Filled Phenolic Molding Comp…
ACL Doc 15433 · Page 32 of 65

Published by AsbestosClaims.Law

asbestosclaims.law/library/15433/32

https://asbestosclaims.law/library/15433/32


-10- 

strength of the finished article results from its fiber structure being unchanged, 

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

Rubber-phenolic compounds - Within the past few years, use of phenolic 

resins with synthetic rubbers, such as GR-A, GR-S, and "Neoprene," has 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 a product which is softer 

_@nd tougher than that which 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 a full scale of shrink 

@llowance 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. “ohms, the design and 

location of knockout pins have to be carefully considered. In parts requiring 

great accuracy, shrink fixtures for slow cooling are frequently used. The best 

molding temperature is reported to be between 340 and 350° Fahrenheit. Cycles may 

be up to 20% longer than for standard 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 fundamentally soft and have a long duration 

of flow. 

Molded parts containing rubber do not need as much reinforcement from 

+, TOA 

or 
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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 bs A phenolic resin-asbestos 

composition ("Haveg", Haveg Corp.) has been developed which makes possible the 

economical production of large, complex pieces of equipment through simplified 

molding techniques. This material is available from the manufacturer only in. 

the form of finished equipment--factory molded to the desired shape. The molding ~ 

process consists of packing a putty-like composition into a 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 prohibitive mold amortization charges into the final price. 

The asbestos filler used is acid digested and the baked product is, 

therefore, resistant to almost all non-oxidizing acids, salts, the weaker bases, 

and many solvents. Graphite is substituted for the acid-washed asbestos in 

equipment intended for hydrofluoric acid or acid solutions 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 external support, which usually consist of steel ribs or wood 

staves with steel hoops. It is possible to make fiela alterations or repairs 

with cold setting cements which, when hard, bave comparable chemical resistance 

to the baked phenolic material. 

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 

gums 

o
y
 

fay at a
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serviceability. This class of products consists generally of cellulose-filled 

materials and are capable of being molded under a wide variety of conditions, 

producing parts of clean lustrous finish. Easiest to handle, and frequently © 

the most economical to use, they possess a 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 handles 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 

phenolics are designed to impart prime quality in appearance. Camera cases, 

radio cabinets, molded drawers, 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./lb. 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 came into being. The user of molded parts should bear in mind that the 

greater the shock resistance of the material, the more difficult it -_— 

4 qa 
AOS 3 C

1
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wold. This is because of the bulk factor encountered in the type of filler 

employed. Consequently, the purpose of having a range of shock-resistant 

materials available is to provide intermediate impact strength which is 

adequate for a given use without umnecessery sacrifice of molding and perforn- 

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

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

Heat-resistant phenolic is another important class. While being the 

most dimensionally stable of all phenolics, this material provides a maximm 

degree of heat resistance in conjunction with other necessary products. 

 ‘Heat-resistant phenolics are somewhat more difficult to process in 

the tabletting and molding operations than the cellulose-filled materials, and 

parts molded from them are less easily machined. This is caused by the presence 

of a 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 particular type of service. Applications include molded commtators, 

heater connectors, outdoor insulation, bandles of toasters and cooking utensils 

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

Low-loss electrical phenolics are another example of the application 

of phenolics in specialized uses. This material is recommended for use where 

low 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 

in the electrical field. —- 

a
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There are many so-called "special phenolics." These include diverse 

materials 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 applications where resistance to 

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

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

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

&@ special phenolic formulated for x-ray tube housings and component perts of 

x-ray equipment. This material is employed to prevent the escape of radiation. 
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4 FB. Potter ate ~~~" eetober 5, 1972 “"  Chenicals & Plastics 
Nev York 

, Boston Sales Office 

L. D. Fishberg 
GENERAL ELECTRIC covpany J. J. Madden , : Elinination of Molding Material 

Cc. F. Martino 
Using Asbestos . : 

4. &% Olivo 
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P. S.. O'Neal 
. 

} MK Skigis 
0. bet Dsus. Pech: EL 

. £. Stuessy 
ot or Oprserenart ? 

A. J. Wiltjer - . 
FE aay? 

Anderson, Purchasing Agent, at the General Electrie plant in Plainville, 

Cornecticur, they indfeateg the decison had been made five weeks 820 be~ : 

Cause of OSiz4 recusrenents, The decision wag Primarily nada tor two 
‘ 

Teasons: first, General Electrte didn t_want to invese expenditure heeded. . 

“* t© purchase €quipreat to meet OSA requirer: ots 20 tho Banu "scturise plenty : 

, Second, one of General Elce.ric's Jocaci.ns “hich 2s_noldine asbestos a 

material wes cire, for violations cf SHA Fe gulattuns Specifying the POEELY : 

During a discusstos with Mr. yep Price, holding Engineer, end Mr. Andy 
[ 

face by using tie a85estcs | filled materials due to OSnA Tequireceats, Tae inittal Feactlons I hayg Tecelved at three lerse customers using G. fr, 

asbestos katerials have 80wn ccep concerg in Continuing Boldins asbestos 

filled materials, Hackon Ine, has requccted letters of policy in the making 

handling, end usa of 8ibestoe filled therolies from 211 of their Suppliers 

83 4 result of cle . E. visis, Tixus lastr-nents, which uses about 750M 
; 

lbs, eanually of Genal 4300 (asbestos filicd), is Preparing to beyin a 
, 

full seal. evaluation of G, fF, heat resistaoys ™aterials using other fillers 
"a 

instead of @soestoa, ur, Pete Cutler, Production Engineer, indicated thar, , Noe 

G. E. his “S8ured Texas’ Instrunents that equtyalent nolding mcterlals wteh-l 'V99G : 

Out esbestos wills bo davelonad to replace Cenal 4300 before C, E. discon- 
| ' 

' tLiaues manufacturing the produet in January 1973. The GC. E, Plant in 
, 

~ t 
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Plainville has indicated that the internal 
to find equivalent substitutes for all asbe 
materials now being used. 

P. B. POTTER : -2- October 5, 1972 

policy for all G. E. plants is 
stos filled phenolic rolding 

From these initial responses I have reeeived dn the Now Enaland area, the use of esbestos filled raterial by nolders 
The extent of the problem will be strongly 

may scriously become jeopardized. 
influeaced by the success of G. E. to replace the use of asbestos in heat resistant molding materials. As of this date no senples have been sent out by G. E. and indications point to the fact they may not have one developed yet that has been fully tested. But in tie meantine, G. E. is cree 

‘Tesistant material without asbestos. It ap 
Product before they have one. 

With the current situation, I believe UCC s 

ting a denand for 2 new heat 

pears they are selling a nev 

ould begin taking sone positive actiou. First, it should imsedlately be determined with the existing OSHA — “tequirenents whether the rolder risks any p ossible repercussions in OSTA “violations by using asbestos filled molding materials. If not, a detailed ‘Letter should be sont to all phenolic sales men explaining CSi!A recuirenents with the intent for then to explain this information to their custozers. 

filled rolding taterials, an active develop 

. If it 1s shown definite potential OSHA violations exist using asbestos 
ment prograa should be started to find o auitable replacenent for esbestos. 

Positive action taken now mey help reduce possible confusioa with our Cis— toners in the near future Tegarding CSUA requirerents. If it is found a substitute wusterial is needed, an eurly developsent progren shuuld help UCC * keep a step ahead of cametition. 
@ . ® 4 

. - 

é 

* 

5. B. NELSOY , 

Coor Le
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To: 

cc: 

“(HON CARBIDE CORPORATION CK A tinal vr 4 Yr 13: ? 
Chemicals and Plastics Bound Brook, New Jersey 

Mr. D. R. Albright “February 29, 1972 
Mr. A. R. Grover 

Mr. C. F. Martino 

Mr. P. Be Potter - Ny-32 

Mr. G. E. Ealer : Final Transfer 
Mr. L. D. Fishberg ~ CF : 
Mr. R. E. Graebert BMMA = 5640 542 BK-25 DC 
Mr. E. W. Krummel - Ny-32 BMRS-5440/5441 BK-25 DC a+ 
Mr. A. R. Olivo BMMA-51 K-25 DC 
Mr. F. A. Schillinger | At ee 
Mr. G. R. Stringer qi Crea 

Attached are the final manufacturing instructions and 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 specification, MIL-M-14F, 
type CFG. 

The number BMMA-5138 BK-25 DC is ret@ined since several customers and end users 
have this number listed on their prints for some heat resistant applications. 

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 produced with 
the consolidated formulation, 

By copy of this letter, it is requested that George Stringer and Carlo Martino. 
formalize the spiral flow test in writing. The number WC-510A has been assigned 
to it. 

PO keen 
F. W. Ducca 

at fs far C a 

Please approve transfer. 
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Product Data 
(for internal 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 
molding latitude. They have a better molded surface appearance and better 
dimensional stability than the usual general purpose types. The filler is 
primarily woodflour with minor amounts of coal and asbestos, 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 yellow card and 
is in their recognized component index. 

BM4A~5440 BK-25 is not approved for MILM-l14F. 

II. Manufucturing Instructions - See Attachment BA-441-442 

III. Quality Control 

. 
ef 1. Control Log Tests - Both products td? 

Property Test Method Limits v 
Plasticity - Spiral Flow WC-510A Standard grades 9 & 12 WIS” 

: - Rossi-Peakes flow wc-508A : 
Apparent density WC-2B 0.58 Minimum Vescmantad we 
Sieve analysis WC-7-Be4 

+6 
0.0 

+12 1-12 
-60 0-4 

Appearance - 4" disc, . Smear - F Max. 
Mottle - 4 Max. 

Hard Particles - 1 Max, 

Indentations - 1 Max, 

2. Final Tests = Both Products 
oad 

Property Test Method Limits L 
Plasticity - Spiral Flow WC-510A Standard grades 9 & 12~v 1S 

- Rossi-Peakes flow WC-508A eiaadend=prarticmts: 
Specific gravity WC-1-1 1,38-1.42 4 cortwATe Dd uit 7H 
Apparent density (1) WC-2-B 0.58 Minimum 
Sieve analysis WC-7-B-4 

+6 
0.0 4 Nt) & +12 ip) oGD9 Gia 

-60 0-3 
(1) This valye Lz, obtained by posting average of control densities. If out of 

limits, density wil] be run on final. 
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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) 

Property 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. Plasticity Control - 

Grade 9 12 fee 
Test worrriy! 2PoARNL che . 
Control 11.0-13.0 19.0-21.0 9PO AOE 
Final 9.0-13.0 16.0-20.0 24.0 - 38.0 

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 

Characteristic Properties 

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

Product Units — BMMA-5440 BK-25 BMMA-5441 BK-25 
1. Resin required - BRN-83704 +3979 BRN-8370 +9379 
2. Specific gravity - 1.40 1.40 
3. Impact ft.lbs./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 2 7. MIL-M-14F Qualified Products a 
List Government designation Not Listed \CFG) 

8. Underwriter's Laboratories - 
recognized component listing on yellow cards Not recognized 

E360988 and 

E36098C. Copy 

Attached. 
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-3- )  - Product Data 
(for internal UC use only) 

By: F. W. Ducca 
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 - 
1/4" Se-0. - 

Arc resistance - ASTM D 495 110 sec. [ e 

V. New Product Data Sheet = See Attachment - Tentative only for manufacturing. 
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Mi ah ee oth oe ate . ely oe: . ta ey 
es oe . . : . » 

f° -" anten Carbide Plastics Division ef Unten Carbide Corporstion reserves the right to alter the ferentiation and discontinue the 
production of this product ot any thes, 

. 

NEW PRODUCT DATA SHEET Sage \. cia 
| 
i 

‘BAKELITE’ PHENOLIC MOLDING MATERIAL BMMA- 5440/5441/ Sob 
' 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 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. 

PROPERTY spECIMEN [TESTING] = Unit VALUE 

Specific Gravity eae D792 ase 1.40 . 
Bulk Factor D392 eee 2.1 max. 
Pourability wee D792 seconds == 
Molding Shrinkage 1/8 x 4 in. diek D955_—_| inch/inoh .004 

Izod Impact Strength 1/3x1/2x2-1/2 In.f D256 ft. Ib. /in. aotoh 0.29 min. 
Tensile Strength 1/8 tn. apecimen D65) pai 7,300 av. 
Flexural Strength 1/4x 1/28 in. D790 pat 9,800 av. 6 
Modulus of Elasticity in Flexure |1/4x1/2x5 in. D720 pai 1.05 x 10° av. 
Compressive Strength 1/9x1/2x1 in. Dees pai 31,200 

Dielectric Strength, Bhort Time | 1/8x4 in. disk D149 volta/mil . 340 12 
Volume Resiativity 1/8x4 in, disk D357 ohm-om. 3.2 x 10 

Dielectric Constant, €0, cyolea | 1/8x4 in. diek D160 eee 7.0 
10, cycles |1/8x4 in. diak D150 coe 6.0 
10” cyclen §|1/8x4 in. diek D150 vos 4.5 

Dissipation Factor, 60, cycles |1/8x4 in. disk D180 eee 0.13 
10, cycles /1/8x4 in. diak D150 eee 0.08 

. 10° oyclea | 1/8x4 in. diak © D150 ee 0.04 

Deflection Temp. at 964 pal 1/9x1/2x6 In. De«s ‘| deg. F. 350 
; Water Absorption, gain in weight |1/8x2 In. diak D&70 per cent 0.24 

i Granulation i | 
# Plaaticity Grades Available: 6, 9, 12 

; Tabletting Quality Can be tabletted with the usual equipment. 

4 Heat Resistance Moldings of thie material may discolor, bul otherwlee experience indicates 
: that exposure to temperatures exceeding 800°F. ordinarily ia not recom- 
‘ mended but higher temperatures may be withstood {f exposures are nol 

prolonged. ‘Trial under expected service conditions Ia atviaable and ‘t 
je suggested that heat reaiatance requirements be discussed with a Union 
Carbide Plastics Company Representative since the effects of elevated 
temperatures vary for different properties. . 

The recoseendations, test reeults, property veluse, ond suggest! as are offered herein as 6 guide (a the use of these saterisls and 
are not a quarantee ef their perforsenca. The oraperty values given are thoes te te expected ia the product at the ties ef ssaw- 
fecture. TheseVelues are dependent upce using the testing sethods as indicated. Prepertics sere certain te be resitzed ere 
Sessured vith lesser frequancy than there ss ie usual chere aanzfectering eperstione are closely controlied. HH applications 
Ceqire continual verification of s certain br so or ty @ properties, requiresants should be discussed sith a Unien Carbide Phetics 

Divisten Technica! “eorezon tative. ; A 12862 . ; 9 
bss ae 

c
c
c
 

aehal 
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Product Date 
(for internal UC use only) 

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 purpose 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-l14F, government designation 
CFG, specification, It is not recognized by Underwriter's Laboratories. It will 
be supplied in grades 15 and 18 only. 

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

III. Quality Control 

1, Control Log 

Property 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. 

Bard 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-1l-I 1.38-1,42 
Apparent density (1) WC-2-B 0.58gm/cc Min. 

(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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IV. 

3. 

Product Data 

(for internal UC use only) 

F. W. Ducca By: 
February 29, 1972 

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

Final Test (continucd) 

Property Test Method Limits 

Sieve analysis 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 

Control 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 Reauirements 

Customer Requirement Product 

Littelfuse Ford Specification ESF-M3D-78A BMRS=5440 BK-25 

Characteristic Properties 

These typical properties classify the products for comparison with other UC 

standard phenolic molding materials and competitive types. 

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. 

ft.lbs./in. Notch 

BMRS-5440 BK-25 DC BMRS5441 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 Not recognized 
E36098B and 
E36098C. Copy 
Attached, 

us 

~
 

C
o
 

2
)
 

N
J

Union Carbide trial exhibit UC-162: Union Carbide, 'History of BAKELITE' (Asbestos-Filled Phenolic Molding Comp…
ACL Doc 15433 · Page 49 of 65

Published by AsbestosClaims.Law

asbestosclaims.law/library/15433/49

https://asbestosclaims.law/library/15433/49


reroguct Data 
(for internal UC use only) 

By: F. W. Ducca 
February 29, 1972 

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

IV. Characteristic Properties (continued) 

Product 
Flame class 1/16" 

1/8" 

1/4" 
Arc resistance - ASTM D 495 

V. New Product Data Sheet - See Attached 

BMpS-5440 BK-25 DC 

Se-0 

Se-0 

Se=-0 

110 sec. 

BMRS-5441 BK-25 - 
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. 

BMRS~ 5440/5441 
Black-25 DC 

General Purpose (Tentative) 

‘DESCRIPTION - for manifacturing u 
BMRS-5440/5441 BK=25 DC are ‘new injection molding grades 
offering the best overall combination of properties for general uses. 
Combines rapid cure with good molding latitude, long barrel life, and 
high hot rigidity. Has excellent molded appearance. Possesses superior 
‘heat resistance and dimensional Stability coupled with relatively low 
Specific gravity. First choice for electrical switch parts, appliance 
purts, and handles. 

PROPERTIES All Tests on Specimens injection molded from uncen- : 
ditioned moteriol. "J e FABRICATION TYPICAL VALUES ) ° ‘Plasticity Grades Available .... 0... .cceeeseceeeeeeseennee 15, 18. 21° Buth Factor (0 392) 02sec cece ee cceeeecee ce ee. 2.1, max. 

Molding Shrinkage (D £551, inch ‘inch 
Perpendicular to gate 2... ee ccc ewes te eeeeeeee 0.0055 Paratlel to gate... kee cececeescececeenscceecces 0.0070 

MECHANICAL 
Izod Impact Strength (D 256), ft.lb./in. notch......... tees es. 0.29 
Compressive Strength (D 695), DSi. oo... cece eeeee cece ee, 32,700 
Tensile Strength :D 651), psi. ...... Steen cece cecum eee eccucee 7,350 
Flexural Strength (D 799i, psi. ..........50000. eee eee ceeneee 14,100 . 
Modulus of Elasticity in Flexue ............ fee cmmecensece o- 1.07 «10 

- 
ELECTRICAL 

Dielectric Strength, Short Time (D 149), volts/mil ........ eevee 238 Volume Resistivity (D 257), ohm-cm......... esesececes tovees 0.9 10'° 

60~ lo'~ I1¢°~ 
Dielectric Constant (D 180) .......... eee ceeeweas -+- 18.8 10.1 5.8 Dissipation Factor (D 150) settee eee enennsceeccencees 0.81 0.33 0.06 

MISCELLANEOUS . , poe Molded Specific Gravity (D 792) ........... oe eeceeceesces .-1638-2 42 Deflection Temp. at 264 psi. (D 648), °F. ...........00006..., 375 
Water Absorption, gain in weight (D 570), percent ............ 0.28 

SMPORTANT = This information is offered for your consideration, investigation, 
and verification. tt is not a warranty of representation. {t is not permission, ora 
Suggestion to practice a patented invention without a license. 
BAKELITE and UNION CARBIDE are fegisteted trade marks of Union Carbide 
Corporation, U.S.A. 
UNION CARBIDE CORPORATION e Che micals and Plastics e 270 Patk Avenue, New York, N.Y. 10017 

- 

se only 

9 

Poe 
ie 

BMRS=5441 BK-25 
will be supplied - 
grades 15 & 18 on,
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II. 

III. 

Etuwuci vaca 

(for internal UC use only) 

By: F. W. Ducca 
February 29, 1972 

BMMA~_ 5138 BK-25 DC | 

Description and Use 

BMMA-5138 BK-25 DC is a two step general purpose BRN-8370 resin type having good molding latitude, better heat resistance, 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 BK-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, 

Manufacturing Instructions = See Attachment BA-441-442 

Quality Control 

l. Control Log 

Property Test Method , Limits Plasticity - spiral flow WC-510A Standard grades 9 & 12 Apparent density WC-2B 0.58gm/cc Min. Sieve analysis WC-7-Be4 : +6 
0.0 

+12 
1-12 ~60 
0-4 Appearance - 4" disc, Smear - F Max, 

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

2. Final Tests 

Property Test Method Limits Plasticity - spiral flow WC-510A Standard grades 9 & 12 Specific gravity WC-1-I 1.38-1.42 Apparent density (1) WC-2=B 0.58gm/ec 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, 

Nil67%4 oiiiin 
(1) This valve was obtained by posting average of control densities. If out of limits, density will be run on final,
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4. 

ete eee ame 

(for internal UC use only) 

By: F. W. Ducca 
February 29, 1972 

BMMA-5138 BK-25 DC (Continued) 

Plasticity Cuntrol - Spiral Flow Al ae 

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

Special Customer Requirements - None 

IV. Characteristic Properties 

These properties classify the product for comparison with other UC Standard phenolic molding materials and competitive types. 
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Resin required - BRN-8370 
Specific gravity - 1.40 
Impact - 0,30 

Dielectric strength - 340 
Shrinkage Comp. - 0.004 

- ASTM, Standard Specification For Molding Materials - D 700-68 Type 2. MIL-M-14-F Qualified Products List (QPL) = Government Designation - not listed. Underwriter's Laboratories - Recognizec Component Listing - not recognized. 

V. New Product Data Sheet - See Attached 

1 Tt ey me my ‘ 

“ PuUs/O 
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