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A meeting was heid between Denver, Few York end Ereryvviile repre-
sentatives to discuss manufacturing procedures for Epon Adhesive VI with
regerd to difficulties encountered at Denver in preparing an adhesive of
comparable vigeosity to that prodvced at Emeryville. These discussions
were occasioned by Morketing's reqguest Tfor a piliot batech of adhesive for a
potential 25,000 1b order. V¥hile this adrhesive covld be produced at ihe
Emeryville pilot plilant, its production at Denver was preferable since the
25,000 1b order might be a precursor Tor larger future orders that could
not be filied at Ermeryville.

It was decided, vwith concurrence of Head Cffiee Manufacture, that
the pilot batch ghould be macde by s new blilending vroccdure developed at +he
Denver leboratory rather thar by <he ctandard Xmeryvills proecedure. Fraom
date that were reported cn Denver laboroatcry end pilant barches, it appeared

-that an adhecive thus prepzred wanld prove to be a more seleablec meterial
than that preparec by the Eneryville nethcd utiliizing Denver Plont equipment
even though the 1 ¥ ep viscoeity limizition might be excecded.
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Denver Manu’acture of Zcon Adbesive VI

Thie conclusion was subseguenil;” Tsrme cut by results of this
pilot batch. Preliminary dats indicated the adhesive was below the 1 M
cp maximum viscosity. From observations during the preparation of this
bateh, it appeared that the difference in adhesive viscosity resulted pri-
marily from differences in mixing intensity between Denver and Emeryville
equipment. According to the Emeryville representative, Mr. Dedong, the
action of the Denver unit appeared much milder than that of the Bmeryville

machine.

lack of equipment for presolution of the Vinylite AYAF in AGE
bed in the past caused differences in operating procedure between Denver
and Emeryville. For this batch an AYAF-AGE solution vas premixed using
a 35 gmllon, agitated, steam-heated, stainless steel kettle. Eowever,
the AYAF-AGE premix was added prior to the eddition of asbestos rather
than aftervard as is done at Emeryville. The technigue appeared to result
in a less viscous, unfilled edhesive, better suited for dispersing the
agbegtos with the milder action of the Denver machine.

In the discussion prior to preperation of the pilot tateh,past
experience with both laboratory and plani blending was exemined to as-
certain vhere essential differences lay between the Denver and Emeryville
operation. Data presented on the effect of batch composition and of mix-
ing sequence are noted in the attached tabulation. It may be seen that
Denver batches have met the USAF specificetion on tensile strength. They
have not met the 1 M ep tentative maximum viscosity limit. Emeryville
plant batches have normaily given e&n adhecive viscogity less than 1 F cp.
Denver laboratory batches prepared in exactly the same manner have ex-
ceeded 2 M cp. Early Denver plant batches using & different mixing se-
quence because of equipment limitations have also exceeded a 2 M cp vis-
cosity. The viscosity of early Emeryville laboratory betches was not
known becauge viscosity requirements had not been established at that time.

From 2 review of factors affecting these results, it appeared
that the ingredients used by Denver and Ereryville were generally corpara-
ble in all cases. Minor verietions in composition were not found to have
as significant an effect on viscosity es they did on tensile strength.

Considerable difference was noted in the degree and type of
agitation obtained with {he Denver plant and leboratory mixers as corpared
to the Emeryville units. though quentitetive fectors were lacking, it
wag ehowr that the De=nver Plant unit was equipped for much greater energy
input per unit of volume than it was using. The kneading action of the
sigme Dlades did not appeer %o be as effective ac the Bueryville unit.

The possible effact of incre=ased speed was discussed without arriving at
any conclusion. Microscopis exsmination was reported to not be sufficient
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Denver lMenufacture of Epon Adhesive VI

to establish any difference in the degree of dispersion between Denver and
Emeryville batches. The Denver laboratory mixing was reported to correlate
with the plant mixing although after ocbserving the preparstion of batches
in the plant and in the laboratory, there remained some difference of
opinion in this regerd. In view of the limited information on the mixing
characteristics of all three machines, it was concluded that an investiga~
tion into the effect of mixing would be merited.

Some consideration was also discussed regarding potential appli-
cationg for this material. Since uncertainty still exists on the nature of
complaints about the high viscosity Adhegive VI, some question was raised
regarding the effect of marginal incresses in viscosity over 1 M cp. This
appeared important because recent data incdicated a progressive increase
in viscosity with aging. It was also observed that there appeared to be
some gseparation of the AYAF-AGE soiution and scme discoloration of the dye

during storage.

It is expected that these discussions and observations made dure
ing the mixing of this bateh will lead to & better understanding of the
factors affecting the product viscosity, end will contribute to design
considerations for the Houston Resin Develomment Unit.

J. E. Meang
JEM/sam

cc: Participants
JGB/TGM
EML

GBM
Tech File 866-a

Attaciments
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TABLE 1

DETVER LABORATCRY TEST RESULTS

Properties of EPON Adbegive VI

Produced by 01d Denver Plant Mixing Procedure

Viscosity, M cp at TT°F Tensile Shear Strength, PSI
Batch No.* and:ngPM R. T. +180 F
b 2.56 363k 1971
5 2.16 3535 2666
6 2.8 3605 1657
9 - 3297 2453
P=3 2.79 - -
Pl 2.85 -
Froduced by Emeryville Nixing Procedure
Viscosity, M cp at TT7°F Tensile 8hear, PSI
Batch Ho. and 2 RPM R. T. +180°F Remarks
P-s 2'21 - -
P'?a 1.79 - -
P-28 2.53 - - Emeryville agbestos &
AYAF used.
P29 2.68 - - Mixing extended to 9
hours.
P=-17 1.11 3515 1725 AGE increased to 15%w.
P-23 2.59 - - 0.1% Hal added.
P~30 0.60 3363 1100  23% H,0 added.
P~63 Avgs 1.8 - - Tvo runs - asbestos
sifted in.
P-b5 2.06 - - Undyed.

* P-numbexs refer to laboratory pilot batehes - others are plant batches.
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TAELE I (Cont'd.)

Revised Denver Mixing Procedure (Asbestos added to unfilled VI)

Bateh No.

P-58

5-1
Pe73a

P-T3b

p-T2

Viscosity, M cp at TT°F
and 2 RPM

1.1%

1.20

0.79
1.28

1.8

1.4k

Tansile‘ Shear, PSI
RT 150°F <~70°F

holo

5165

Remarks

2575

2225

3035

2935

Asbegtos added in 10
to 30 min; mixing
continued 15 to 4O
minutes

Mixed 15 min. after
asbestos in.

Mixing of preceding

batch continued for

2 hr after asbesgtos
addition.

Mixed 1 hr after &g~
bestoe in.
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EPON Adhesive VI

TABLE 11

Change in Viscosity with Time

Emeryville Plant Production:

9/15/5%

Viseosity, MMCES
Batch No. 2 RPM 10 RPM
260k -126-1 0.86L 0.302
2604-126-2 0.992 0.358
2604-126-3 0.960 0.358
260k4-126-k 0.992 0.346
2604 -126-5 0.992 0.358

Denver laboratory Production:

1/18/55
Viscosity, MMCPS
2 RPM 10 RPM
1.248 0. LSk
1.344 0.499
1.312 0.544
1.312 0.487
1.384 0.493

Viscosity (M op @ 7T°F and 2 RFM) at Time After

Batch No. Mixing
- 1 day 6 days 5-6 Months
P-9a 1.22 1.60 2.56
P-Ta 1.79 - 2.62
p-1k4 1.40 1.33 2.36
P-16 1.27 1.2% 2.08
P-18 1.k9 1.89 2.11
P-21 1.28 1.ko 2.24
P~22 1.67 1.43 2.2h
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