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LGatings were tucluded as Standards of rerfor. one, 

UOoSR Latex 812 is not an immediat@ty viebic reneiscate 
bit the resuits of this etudy. Although avod in elas sian, 

its. water/caustic resistance iS very sub-sdandara, ed Sthor candidates were somewhat Lower ranked than UCAR 2412 asa 

t 

Since the ultimate purpose of our efforts is tae achieve 
S tenhnicshly competitive Pesition at American Western Manu- 
AC TUTINg, @ viable candidate must neet/surpass the perform 

ance of their "Rhoplex" AC-64-based Vehicle. As this goal 
hats Trost been met with current Products, &@ new polymer is 
Yieeded. 
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the testing Lint because of dhe known Clo UWE? sengtdtresi is 

of UCR’ 163 to caustic conditions. 

Since any useful candidate will G@lso possess 

durability, the Same testing was to be conducted on films 

subjected to accelerated exposure, as well as on films of 

early (48 hours) and full cure. A period of 2000 hours of 
constant UV exposure in a Q-UV apparatus was selected as the 
basic for durability testing since several contractor asso- 
ciations CICERO ,UFCA,etc.3 Propose or want to propose 
accelerated exposure specifications an coatings tanaing from 
2060 to 8000 hours. 

Vehicle Selectian 

UCAR Latexes 153, 154, 143 in use in the roof coating 
field represent an extension of ten-year ald mastic and 
sealant technology. Newer performance requirements and 
broader interest in water-borne alternatives are demandina a 
new generation of resins. Gne of the immediately available 
"new"’ choices for adapting to roof coatings was UCAR Latex 
Siz, a more flexible acrylic. than UCAR 163. The mo-bu ty te3 N 
actylate «portion of UCAR @12 would be expected to ‘aive bet- _— 
ter water resistance than the essentially atl ethyl acrvliate ( YORA 72. 
WOM products nov in use. * Baton 49, 

F 
Various modifications, sugeoesied by previous work , were 

applied to the UCAR 812 base resins: wet adhesion lLatexas, 
hevectTTe Vinyl Resins, and an acid complexina material from 
water resistant floor rFolish lechnology, zinc aMmnon lun 
cerbonate, Two Lah versions of a UCC-—-produced LC-4? CRAH) 
cffset, were included. LC-4? is also used in roof coatings. 
ray "standard" coating in the industry, "Diathon", made by 
imited Paint and Coatings, Spokane, Washington provided 
another Link to the performance of a commerical system. 

Test_FEoroulations | 

The "Diathon® product represented a successful approach 
to the requirements of the roof coating industry specifica- 
tions and performance. A mid-1984 proj@ct analyzed the com 
position of *Diathon" and, based on an elemental 
identification, performance and tmarket knowledge and edu- 
cated guesswork, the formula shown in Table I was derived by 
AWM and UCC. :
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sdrines per sample were averaged ana preportied tr tabbed ot 

this report. Both votume (Cl xy wey hh) and weight chanugeh are 

noted for the 2-day and final seheduauloen. The accelerated 

exposure films wilt be tested also when 2660 hours of UV 

have been completed. 

EQutchowr Cawstic Soak lest 

This test was similar to the preceding test descriprlion 

except the medium was Si sodium hydroxide salution (pH > 

44), Recause of the extreme effect, results were oblained 

in hours rather than days. Since alkalinity senartivity re 

af moet concern early in new applicatiane, this test is nat 

planned for the film: under-going UV exposure. Tabie IV 

shows these results. 

Fonding Besistance Test 

The purpose of this method was to simulate slanding 

Walter areas on roofs. Free films with a circular 7 1 aree 

uf about 3 square inches were bonded with 4 cyanoacrylate 

(e.a. “Super-Glue") adhesive to a plastic or metal eint con- 

tainer which had the bottom cut out. The angle described by 

dhe Guteide af the cantainer and the film surface bes sealed 

for gqggd tes sure Cet. SM Weatheretrinr Adhesitvel soginst 

ace around the fiblm., Enough marin of? faba ent face was 

Le extending outside the cantainegr far the sealant and 

nec @EeGganry taping. Art appropriately Sized filder Paper 

Caemaller than sample film but greater than lest area, @.q. 

Ho. 1, 3 4/2" ubhatmare) was weliahed Cta four place.) and 
placed on 4 Smooth glass plate. The assembled cup/fittm 
apparatus was placed over the filter paper. The proiectinea 

sample film e@daes were taped to the glass to prevent fluid 

transport beyond the filter paper, particularly in case of 

saturation or rupture of film. 

About 41/2 inch of water (50 ml) was then added to the 

cup and the cup was capped to retard evaporation. Use of 
larger water amounts would give greater head or column water 
Pressures on the film, which might be appropriate once ‘ini- 
tial screening tests are completed. ~ 

At appropriate daily intervals the filter paper was 
removed and weighed in milligrams for water pick-up. Aas the 
weight pick-up approached 700 mg the paper became saturated. 
Two films per, sample were averaged to obtain the results 

‘ 

be
e)
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of this ‘approach with. a problem substrate such as urethane 
foam. 

So test severity was increased by going to "wet" adhe- 
sion conditions. Coated foam samples were submerged in 
water for 24 hours previous to testing similar to ASTM 
D-443. Care was taken that water access to the sdhesive 
interface was through the coating, not the foam. This was 
accomplished by suspending the test blocks coating-side down 
to a depth which did not exceed the coating protection on 
the side of the test blocks of foam. 

The results, as displayed in Table VIII, were obtained 
for 180° peel strength testing on the Instron Tester. The 
previosly imbedded one-inch canvas strip was pulled at 
one-inch per minute and the data were recorded in Pounds per 
Linear inch and the type of failure (adhesive/cohesive). 
Only the final dry samples showed measureable adhesion. ALL 
2-day dry samples, including the commercial systems, failed 
absolutely: The strips dropped off during or immediately 
after soaking. . 

ELongationZIensile Test 

Results of this ASTM D-2370 based testi are Teparted in 
Table IX. This standard film integrity test atlowed -reLla- 
tive comparisons among the samples for free-films of both 
the early and full cure versions. The Instron Tester was 
set at 0.2 inches per minute crosshead speed. Samples were 
dumbbell cut specimens with 6.25 x 0.025 inch test sections. 
Data were obtained at room temperature and are the result of 
an average of three determinations per sample. 

Water. Vapor _Foresity Test 

Another standard test was the water vapor transmission 
measurement by ASTM E964, Frocedure A. Using Gardner 
permeability cups containing a drier, a free film is sealed 
over the*cup and placed in a 50% relative humidity environ- 
ment. The accumulation of vapor through the film was deter- 
mined by weight. The equilibrium rate" was calculated after 
4 to 7 days as both metric permeability and English 
Permeance. While English perms are a common reference, met- 
ric permeability is technically preferred because of the 
convenience of the units and the additional consideraton of
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nitive materiéis. Loeer Solids wore qece: sary tea eeeumadale 

wet adnesion additives . 

The Level of modification of UCAR 443 ty TRX-6277 

directly improved the viscosity response, a4 situation also 

experienced at American WVlecstern but not fully resolved in 

their production. The normally undesirable hiah tirmtchkener 

denand of AC-64 was a handy feature in high salian raot 

coatings, as seen here. Atsip's LC-S&7 aftset (AX-9110) alsa 

coifered an improvement over UCAR 153 and 163 in this proper: 

ty. 

Homevenr , the most important comparictons were the pore 

formance of UCAR 812 versus the’ AC-44 system. It was 

through these test results that the viability of UNAR S12 as 

Pa roof coating resin candidate became questioned. In five 

af the eight teste, AC-64 was a clear choice over UCAR 812. 

Th > tests emphasized the better water and caustic resist- 

ance ar AC E4a. On the plue side, UCAR 842 shoved a 

substantial advantage in foam wet adhesion. But all ver- 

sions tested had better adhesion than AC-64, and field 

w7Per ence cantradicts that canclhlusion. A test by test dis- 
; eed . 

Seti tp 1. Ows. 

Wate mit 

aaterestinghy, the early cure versions oulpertarmed the 

Hore wom be ted y dried sonples overall. This sugaeests nat 

dhe tay le cure eyedeae. rad not Los: enou ah ryitere ce 

pa:ifacparticie walter ta accomocate the sane degree ot eweali- 

ime et. ihe Tinekh dvy syndema. Likewise, it follaes there 

wae a significant degree of void-forming ahrink dae 

GOCOUPr Eye, which provided the sreace for water accumulation 

3 drying progressed. The early cure commercial versions 

Tezisted volume swell, hetter that the UCC systems even 

though weight increases may have been equivalent. 

t 

*"Diathon" provided the lowest swell by a clear margin, 

according* to Table III. This sample. of "Diathon" was 

obtained at a time when it was thought to be based on a high 

percentage styrene-containing polyantr (from Specialty 

Folymers). The composition of "Diathon" is now indicated to 

be acrylic from Rhom and Hass. Testing has not been done on 
the most recent version. 

A2ZaCE4
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of these Samp los Could accur because the tesiine wars onty 

four hours duratior. The very low swelling of the beat sann- 

ples may have heen more cignificant with a Longe: tesi time 

compared with those which were already aperoaching 5O0Z. 

Foandiog 

Ke a Class of polymer types, LUCAR &42 hack the warst 

pondina resistance compared with the TRX-462 77 /UCGR 163 

blends, the AX-9140 types and the AC-464 coatinas. ‘he LICAR 

842 allowed saturation. sooner from faster absorption than 

the others up’ to the one week ponding time. 4Smare dhe UCAR 

212 modifications, the BAKELITE VROH resin version wat subee- 

stantially better than the other variants, though not as 

good 4s the non-UCAR 812 types. 

Aas would be expected, the final dry was dramatically 

bette than the 2-day group. Whether or not the one week 

testing time i¢ sufficient is open to question. Width all 

the existing flat roofs, the insurance of 6 twa to four Car 
worw) week performance might eventually be demanded by nery- 

ous end-users of water-borne coatinas. 

Contrary to indications of the water swell testing, the 
ponding resistance came from the Torrance version of 

Powe fAM GIAO). The C4é4 and the 4°4 TPEX- 62VV/UCAK 442 
formulations were very acceplable seconds. Another surpris- 

ing result from Tabies Va and Vn wat the comparatively pace 

showing for "Diathoan". 

Since increasing the amount of TEX- 4277 in the UCAR 143 

blends improved ponding, and both were similar ta the 

AC-S4/UF 4 system, this testing does not predict that our 

Previous 7:4 blend at AWM would be any more sensitive to 
weter ponding than their system under early~-or full-cure 
conditions. The ability to retain adhesion to the foam in 
spite of water penetration may be a factor. 

Eiflorescence 

Blister and efflorescence ("wickfng") resistance were 
generally good for all types and cures of this formulation. 
An edge could be given to the ALsip AX-9440 and "Diathon'" in 
the early-cure but the differences are small and may not be 
repeatable. The blistering on the AC-464 and the high pH 
UCAR 812 did consistently appear early Chours) in the 

10 

A23G65
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three-weel teed according to Table vi. There Wait. aes 

wide-scale adhesion Loss on any of the test blocks tn this 

procedu4re, which produces noticeable failure: within hours 

oT days on ordinary coatings. an effort to aid the 

adhbesion/bl ister resistence of UCAR 842 by apelying over an 

cially "sticky primer proved to be unproductive oar 

UNVIGCcEBaAry. 

eon 

. : Wet. *Hot" Adhesion 

The rigaraus action of caustic under hydrostatic pre 

sure effectively separated the “*doers" fram the ‘watchors 

iy this test. Atl versione of UCAR &412 succumbed, althouah 

the BAKELITE VROH version performed valiantly enough to rate 

a féir second place to the virtually unaffected AC-S4/WF- 4 
and Torrance A%-9440 CLO~-67),. The ZAC-modified UCAR &412 
failed $0 bhadity soa early that Avdroxside salts emerged 
through the relatively thick coating in substantial amount<«. 
Sane initial resistance to feiture wis offered by wet adhe- 
stun and vinyl modifications of UCAR G12. 

The TRX-6277/UCAR 463 blends began failinea early and 

were among the worst performers. Fagsentially ° the same 

effects were - demonstrated with "Disthan". In this second 

caugtic exposure type tect, the Torrance AX-414O6 showed the 

ati unusual performance nol antrcipaleod Troi te bow paced 

resistance exhibited ecisewhere. 

Coa Wed adbes tan 

The biggest surprise of this project was the almost 
nornwexistent showing by AC-S64 in thiz difficult substrate 
teat. Even our poorest was 6 Wide margin better. This 
result parallels earlier lab testing of our preducts against 
this system and so should ‘red flag* any superior perform- 
ance conclusions, since AWM doesn't experience the 
comparison that way. 

This “was the one test in which UCAR 812 exhibited out 
standing results. Although the hard wet adhesion UCAR’ &42 
was the best, modification of UCAR 812~did not, in general, 
improve on the original. The UCAR 1474 primer and zinc 
ammonium carbonate versions, shown in Table VIII, severely 
decreased adhesion. 

44 
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Gloire! wh GY Offset CAR 27110) performed on — par with 
the UCAR S412 and somewhat better than the TEX-4277/UCHR 433 

fa 

blends. Highest Levels of UCHR 41623 seemed io offer better 
wet foam adhesion. Recalling that some Of the proble 
Leading to “Diathan's® recent formulation change were con- 
nected with poor foam adhesion, the AX-91410 Torrance Level 
of adhesion would be considered marainal at bear. 

Tie “eassence" of the real AC-64 adhesion advantade 
SE0MS tao be elusive in Gur Laboratory ting so far. This. 
wet Version may have been as overly ay the tfiret dr 
version Was net, as might Ne surmised from the 
actasse-the-board taitures at the 2-day dty Saap lew. 

Eilmaniegrity 

Maced of the AWM formulation versions were equal to or 
better than oa "guideline" minimum elongation of 306%. As 
“Pagal ii Table IX, Torrance AX-914G (LO-S?7 type) was far 
zhoyt. *"Diathon" was close, even though their Literature 
specifies 4068, UCAR 812 had the most flexible and best 
Etrength combination. . 

Alb coatings except “Diathon®, AC-S4/WF-4 and 4:4 
TPX“62°777UC AR {ok improved in fle@xibility as cure tine 
tore IOwWeVveT , it fiery, be that film strenatn is: more 
import than flexibilily when the coatings are relatively 
Tey tlt day drys), eo that Tain, flowing water, and other 
abrasive influences may be resisted. The 4:4 TPX-S277/NICGR 
465, "Piathon", BAKELITE VMNCA/UCAR S12, hard wed adhes ron 
UCAR S42 aud AlLcip AX=-9%4110 CLE-6F lypé) were all notable fer 
strengfth at early cure. The AC-&4/WF-1 was as weak as the 
POoGr Torrance &F%-94410 a4 this incomplete dry stage, The 
SO~-S4A/SWE ~~ 4 system did cure to a surpris singly flexible and 
elrone film. 

Modification of UCAR 842 did not improve film flexibil- 
ity, but all versions were certainly well into the accepta- 
ble Tange’ if such changes were to offer benefits in other 
Properties. The hard wet adhesion and BAKELITE VMCH/UCAR 
812 variants depressed elongation the mest. 

The TPX-6277/163 systems were about equal ta the Lowest 
UCAR 812 versions. As expected, flexibility decreased and 
tensile increased with the TPX~4277 Level. Somewhat puzzi- ing was the observation that the AX-9116 types were rela-
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tively Low in elongation considering the supposcdbhy Lowes 
Glass transition of this polymer type than all the others. 

Of great interest will be the UV-exposed film data, 
particularly with the plasticized AC-&4 coating. The UCAR 
S12 avetems would be expected to retain the most flexibility 

lhered films. 

Water VYeror Faresity 

There were no poor results among the candidates in this 
t. fill coatings tested in the Low end of the Tange 
ajied far Latex coatings (3 to 3G x 467% metric perm ci or 

about. §-40 perms). This was srobsatily due in lara@e part to 
the teblatively thick Tilms used for these roct tuate, as 
well as good formulation practice and reasonable FVC Level. 
Farly cure permeability tended to be higher than the com 
plete cure versions, though not always. 

The Lowest porosities at both cure conditions were from 
AC-S4A/WE 4 , Alsip's AX-P110- (LOE-6? type) and the 

YFZUCAR 165 blends. Modification of UCAR G12 usually 
the porosity, with the BAKELITE VRGH versicn pushing 

it the farthest. Frevious testing of "Diathan’ placed it 
Above the levels in this project but stilt on the tLoawe- 
thitd af the usual Latex range. 

Ratina_the Vebicles 

Obtaining a relative Positioning dor comparing the mer- 
its of competing systems can be chatlenging when there ts nea 
clear-cut best choice across the baerd, The AC~S4/WP—4 
vehicle might be 4 top-rated system because of its promi- 
nence in the majority of tests. However, wet adhesion was a 
bad test for this one. Since same of the tests tay be con- 
sidered more important than the others and thus deserving 
higher influence in 64 rating, 4 weiahted ranking seemed 
aepropriate. 

The protocol for such a ranking was to establish 1) 
groups of teste by their importance and“2) groups of similar 
performance for the samples in each test. The two main cat- 
egories were the cure times. The following test grouping 
Was proposed: 

A23068
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wi b abthot Te@be 

rankiuvabuc ky 

ad WLS A SL. LEAS. 

{ Fonding a 
Foam Wet Adhesian 

Wet, "Hot", Adhesion 

2 . batter Suctl = 
Caustic Swell 

Elongation/Tens i le 

a Tombatone 4 
Porosity 

Foy @ach test in each cure condition, the coatings were 
ninwakby ranked in relative groups of approximately equivalent 
per formance. Ranking scake was 4 (best) to © Cwored)d by “ne 
arbitrary division of excellent = 4, goud =.S, fair = 2, 
Pogr = 1 avd dismal = 6, Far tests in which all performance 
wat adequate (e.g. Tombstone, Forosity), an “alt OK? rating 
earth 3S was used, For each vehicle, the relative Tavk ss, 
multiplied by the test priority values, were accumutlaled ta 
cang@r ate an overall score for dhat vehicle in each cure cate 
tT Ma The: ample geore was then divided by the number af 
tron ds im owhtch pt wos Tun ti vietd &@ normalived rant oie, 
Sec the Gpependix for detarls of the ranking pratcckiic, 

Figure io oshows the rankiug for the UCAR ql wariad rors. 
1 at 4&4 2-day cure time. The “contral" AC-S4/WP+4 wae 

meoluded a] the bar chart for comparative PUTPOSES. 
With Gariy cure, the hard wet sdhes:on and BAKELUYE ¥MCH 
versions of UCAK S12 were equal “seconds” to ALKG4/Wh-4, 
The others were close behina. 

A 
& similar ranking for the remaining resin types of the 

2-day cure revealed generally higher performance than the 
UCAR Si2 types. "Diathoan" ranked highest of atl. The 
TEX-G6277/UCAR 162 4:4 and Alsip’s AX-9440 (LO-67 type) were 
the others* which ranked above AC-S4/WF-4. Figure 2 displays 
this data. ; : : 

Likewise, the complete cure (final dry) testing was 
separated into UCAR 812 and "Others" groups and the renking 
shown in Figures 3 and 4 respectively. BAKELITE VROH was 
the clear top performer in’ the UCAR 812 wodifications, 
although most others ranked fairly high. As in the early 

44 
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cure’ category, the oilrer to: ite. ranked cumewhad bigher then 

the average UCAR 8t2 types, with AC-S47WF-4 edging out UCHR 

Gi2/VARGH for best rank. "biathorn’. was much Lower ranked in 
the final dry versus the top ranking at e2-dayvs dry. 

By combining the two cure category rankings. a single 
composite rank for each formula version was obtained... Forage 
uTe 5 denonstrates this comparison. That ranking demon 
strated the “following order of performance (or, perhaps, 
destrability): 

(irde ne oui Eormulatian Yariant 

AC-S4/WE-4 vehicle. 

Alsip'’s AX-941190 (LC~-57) vehicle 

UCAR S42/BRAKELITE VROH vehicle 

UCAR S12 vehicle 

TRX-6277/UCAR 1468 4:4 vehicle 

TEX-6277/UCAR 4163 4:4 vehicle 

"Diathon" (not AWM) 

Torrance's AX-9110 (LC-67) vehicle 
UCAR S42/Hard Wet Adhesion vehicle 

, UCAR 812/BAKELITE VMCH vehicte 
High pH UCAR 8412 vehicle 
UCAR 812/Soaft Wet Adhw sion vehicte 
UCAR S42/Zine Ammonium Carbona’ vehicle 
UCAR 842 vehicte with $f. 474-based PT 1Mmer Mi

 h
I 

+ 
> 
O
O
O
 
N
S
 
UD
 

o
p
s
 

e
e
 
e
e
 

e
d
 

White the top ranked systems may not be superior in atl 
t they ranked high enough consistently in the individ- 

ual tests to come out ahead af those characterized by wide 
variation from test to test. This is particularly true for 
the first four ar five in the preceding List. Note that in 
spite of the poor foam wat adhesion of AC-64/WF-4, it still 
came out on top from its excellent performance in a majority 
of the tests. 

CONCLUS TONS Union Carbide does not have ar 
"off-the-shelf" alternative that would be 

sedvantageous to submit to American Bestern Manufacturing 
now, Some resin types have shown promise and could be 
developed further. The results seem to indicate polymer 
composition should be moving in the direction of higher 
acrylates, i.@. away from ethyl acrylate. UCAR Latex 812 
certainty has . some attractive properties of film 

4
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bite. ado ord galls short cd 

Slance tor a gener... roof cmeate 

flex itethiteesc trength anna 

eracdiical Waler/Caustic re 

ing Tessin. 

Although LC-&7 (Rohm and Hass) is an old techoiimloay, 
its composition does have merit as seen in the Abie voir ton 
of this poalyvmer, which ranked weil iv atl the teste. dds 
shoarilcoming could be adhesion under wet Caner candi tions 
but the Terrance version wae audatandime in thie recess d, 
Coming the best results of each would have wroduced 

s 

fot costing eacily competitive with the ACK system. Ther fry 
ic obtaining . these complimentary Testures if, noe doubt, te 
le found int how the two nearly equivalent talexes WETE toto, 
together. 

White the TRXGeU77/UCGR Latex 465 blends. Ove oye mary 
way S admirable performers, they alway seemed to fall just 
enouah behind the AC-64 coatina as to eliminate thie family 
at 4 Viable approach for our next assault on AWM, at least 
net without some extensive redesign. 

The BAKELITE VRORN modificatian of UCGE Biv came aut 
fairly strong in the ranking, in which most variations hand- 
icauped UCAR 8412? polymer, Thiet vinyl /latey combinadicrn 
shoved beet in pending and beth adhesion destine.. the the oe 
top Fated “SOOM Temenos. Co ce oe oe 

mile te Cceatin. sae o (a en 
ATL GS hele the Tai 

Braduc tron .ca.e GOPeTEeCiiyr, hid ang The a oe 
Gmulsron/solutior Probbeme pr nied By its aperosch maaht 
be formidable, 

The upcoming weathered fit denier a eth io be iitere: tra 
for its "scientific" value, since BPXYPOSUTED ale Tarely car~ 
ried to these extremes on candidate syclems. Kut, they wilt 
probably not alter the Tanking at these TES PMNS 
significantly, given the immediate problem areas shown by 
this current testing phase, 

The inost important impravements to strive for in the 
next generation of roof coating polymers remains gredtly 
augmented weter/caustic resistance wfth inherent (Crather 
than additive) adhesion performance over difficult surfaces 
such as "hot? nasonry and slick Polyurethane foam 
insulation. 

14 
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BUSINESS CONFIDENTIAL 

Test Formula 

100 Gallons 

Latex (@ 54.0% N.V.) 

"Gafac" BH-650 

"Antara" -LM-400 Pre-Mix* 

Ethylene Glycol 

Aqueous Ammonia 28° _| 

KTPP Pre-Mix -—— 

"Tamol" 850 

"Triton" X=-100 

TABLE I 
American Western Manufacturing 

"Nalco" 2303 

"Ti-Pure" R-900 Ti0, 

Aluminum Trihydrate 

"Vicron" 25-11 Caco. 

"Mistron" C-500 Tale 

Properties 

Total Solids, % by weight 

Total Solids, &% by volume 

PVC,% 

Viscosity, KU 

PH 

* Caution: Active exotherm on neutralization with NH,OH A 23 O72 

Pounds 

662 

6 

€ 

15 

10 

82 

1201 

72 

62 

38 

. 95-105 

8-9.5 

4 

45
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TABLE III 

Two-Week Water Soak?) 

Volume/Weight’ Swell) 

% Increase (Decrease) >) 

Resin in AWM Formulation 2-Day Dry Final pry?) I. D. # 

UCAR Latex 812 as is - W 102/74* 29-32-A 
UCAR Latex 812 @ 8.5 pH .W (7)/14* = Ww 84/66* 29-32-B 

ZAC mod. UCAR Latex 812°) L (30)/8* Ww 75/61* 29-32-D 
WAGS mod. UCAR Latex 812°) L (24)/22 -w 38/30* 29-32-E 
WAGH mod. UCAR Latex 812”) T 60/9 T 46/38* 29-32-F 
VROH mod. UCAR Latex 812°) T 135/51* Ww 99/78 29-32-G 
VMCH mod. UCAR Latex 8122) T 62/13 T 72/60 29-32-H 
TPX-6277/ UCAR Latex 163 4:1 

ary T 57/11 T 72/61 29-32-1 
TPX-6277/UCAR Latex 163 1:1] ’ 

ary T 58/11 T 61/51 29-32-43 
AX-9110 (Alsip) 2°) T 62/7 T 58/44 29-32-K 
AX-9110 (Torrance) 21) T 178/222* W 241/186 29-32-1 

AC-64/WP~112) T 4/5 T 55/43 29-32=M 
"Diathon" +3) T 5/10* + & 20/20* 29-32-N 

e 

1) Stripsms4 x 1/2 x .025 inches, submerged in tap water at room temp. 
2) Letter indicates which dimension swelled most: L=length, W=width, 

T=thickness, . oO 
3) * means greatest swell occurred at one week then no change or 

decreased. 
4) Final dry is two weeks air dry and one week 120°F. dry. 
5) Zinc ammonium carbonate @ 1.5% wet. 
6) Wet adhesion soft (TPX-6324A) @ 15% dry. 
7) Wet adhesion hard (TPX-6352) @ 15% dry. 

- 8) VROH/plasticizer (1:1) @ 88% dry. 
9) VMCH/plasticizer (1:1) @ 8% dry. 

10) 1-RES-133, L-67 match. 
11) 18-1-2-18, L-67 match. 
12) 7% dry WP-1 plasticizer, 
13) "Blue Dot", United Paint and Coatings, Spokane, WA. This formv- 

lation has since changed, , 

A23673
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' TABLE Va 

Ponding Evaluation?) - 

2-Day Dry 

Resin in AWM Thickness, mg of Water: Transferred at Hours”? 

Formulation. | mils 94 48 96 120 169 

UCAR Latex 812 @ 

8.5 pH 27 409. = Sat'd 

ZAC mod. UL 8122) 33 - 374 - Sat'd 

WAGS mod, UL 8124) 26 215 - | Sat'a 

WAGH mod. UL 812>) 18 300 476 - Sat'd 

VROH mod. UL 812°) 23. 122 296g Sat'a 

VMCH mod. UL 812”) 27 333 544 Sat'd 

TPX-6277/UL 163 4:1 dry 24 314 463i 649 

TPX-6277/UL 163 1:1 dry 25 377 617 
Ax-9110 (Alsip) ®) 18 315 435 - 646 

AX-9110 (Torrance)? 31 113. —C- 201 200 207 

ac-64/wp-11°) 34 380—is = 592 631 

1) Free film of ~3 in? glued to open bottom cup, 1/2 in. water in cup; 
weight increase of filter paper under film measures water transfer 
through film. : ; 

2) Average of two samples; >700 mg saturated filter paper. 

3) Zinc ammonium carbonate @ 1.5% wet. 

4) Wet adhesion soft (TPX-6324A) @ 15% dry. 

5) Wet adhesion hard (TPX-6352) @ 15% dry. . 

6) VROH/plasticizer (1:1) @ 8% dry. ~ ‘ 
7) VMCH/plasticizer (1:1) @ 8% dry. , 

8) 1-RES-133, L-67 match. 

9) 18-1-2-18, L-67 match. 

10) 7% dry WP-1 plasticizer. 

923074
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TABLE vi 

Three-Week Tombstone Test 

Blistering/Efflorescence~? 

Number, Size/Amount”) 

1) 

Resin in AWM Formulation 2-Day Dry Final Dry? I. D. # 

UCAR Latex 812 as is 2M*/Small None/Small 29-32-A 

UCAR Latex 812 @ 8.5 pH _ 3M*/None> 1M*/Trace 29-32-58 

29-39-A over 174-based primer”) 3S/Small None/Small 29-32-C 

ZAC mod. UCAR Latex 812°) 2M* /None 1S/Small 29-32-D 

WAGS mod. UCAR Latex 127) 2L* /None None/Small 29-32-E 

WAGH mod. UCAR Latex 12°) 1S/None 1M/Trace 29-32-F 

VROH mod. UCAR Latex 812°) 2L*/Small None/Small 29-32-G 

VMCH mod. UCAR Latex 8129) 1M*/None None/Sinall 29-32-H 

TPX-6277/UL 163 4:1 dry 18/Trace 1S/Small 29-32-I1 

TPX-6277/UL 163 1:1 dry 1S/None None/Small 29-32-J 
AX-9110 (Alsip) 2?) None None/Small  29-32-K 
AX-9110 (Torrance) !) 3L*/Small——«:1S/Small 29-32 -L 
ac-64/we-119) 2L*/Small —-1M*/Small 29-32-M 
"Diathon"?4) None 1S/Small 29-32 -N 

1) Coated brick placques with bottom 1/4 (uncoated) immersed in 18% 
Na,SO, ‘solution. 

2) * means blistering appeared within two hours. 
3) S=small, M=medium, L=large. 
4) Final dry is two weeks air dry and one week 120°F. ary. 
5) Primer-based on UL 174 @ 20% N.V., containing 23-5 phr of solvent 

(1:2:1 CELLOSOLVE Acetate, Methyl Ethyl Ketone, Butyl CARBITOL). 
6) Zinc ammonium carbonate @ 1.5% wet. 
7) Wet adhesion soft (TPX-6324A) @ 153 dry. 
8) Wet.adhesion hard (TPX-6352) @ 15% dry. 
9) VROH/plasticizer (1:1) @ 8% dry. 

10) VHCH/plasticizer (1:1) @ 8% dry. 
11) 1-RES=133, L-67 match. 
12) 18-1-2-18, L-67 match. 
13) 7% dry WP-1 plasticizer. . 
14) "Blue Dot", United Paint and Coatings, Spokane, WA This formula- . tion has since ch . © changed —  A23075
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TABLE VIII ; 

Urethane Foam Wet Adhesion?) 

after 24-hour Water Soak?) 

Maximum, Average pli/type Failure?) 

Resin in AWM Formulation Final: pry‘) rT. Dp. # 

UCAR Latex 812 as is 5.2, 2.9/0 29-32-A 

UCAR Latex 812 @ 8.5 pH " 4.4, 2.1/A 29-32-B 
29-39-A over 174 based primer”) 1.2,°0.6/A 29-32-C 

ZAC mod. UCAR Latex 812°) 2.2, 1.4/A 29-32-p 
WAGS mod. UCAR Latex 127) 4-6, 3.5/A-C 29~-32-E 

WAGH mod. UCAR Latex 812°) 5.4, 3.3/¢ 29-32-F 
VROH mod. UCAR Latex 8127) 3.9, 2.8/A _ 29-3246 
VMCH mod. UCAR Latex 812°) 4.2, 2.6/a-c 29- 32-4 
TPX-6277/UL 163 4:1 dry 4.4, 1.6/A 29-327 
TPX-6277/UL 163 1:1 dry 4.1, 2.5/¢ 29-32-3 
AX-9110 (Alsip) t) . 4.6, 3.0/¢ 29-39-K 
AX-9110 (Torrance) 12) 2.1, 1.4/C 29-32-L 
AC-64/wp-113) 0.3, O.1/A 29-32-M 
"Diathon" 14) 2.2, 1.4/¢ 29-32-N 
1) ASTM D-413 type test (180° peel on imbedded 1" canvas strip) on urethane .foam test blocks. 
2) Room temperature. 
3) Pounds per linear inch; A=adhesive, C=gohesive. 
4) Final dry is two weeks air dry and one week 120°F. dry; 48-hour 

dry all failed. 
5) Primer-based on UL 174 @ 20% N.V.; containing 23.5 phr of solvent (1:2:1 CELLOSOLVE Acetate, 'Methyl Ethyl Ketone, Butyl CARBITOL). 6) Zinc Ammonium carbonate @ 1.5% wet. , 7) Wet adhesion soft (TPX-6324A) @ 15% dry. 
8) Wet adhesion hard (TPX-6352) @ 15% dry. 
9) VROH/plasticizer (1:1) @ 8% ary. 

10) VMCH/plasticizer (1:1) @ 8% dry. 
11) 1-RES-133, L-67 match. 
12) 18-1-2-18, L-67 match. 
13) 7% dry WP-1 plasticizer. . 
14) “Blue Dot", United Paint and Coatings, Spokane, WA. This formula- tion has since changed, . 

Al 

A23C76
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TABLE xX 
Water Vapor Transmission~) 

107? Metric perm-cm/English perms~) 

Resin in AWM Formulation 2-Day Dry Final Dry I. D. # 
UCAR Latex 812 as is ~ 7.7/1.8 29-32-A 
UCAR Latex 812 @ 8.5 pH 8.6/1.8 8.6/1.9 29-32-B 
ZAC mod. UCAR Latex 8124) 10. 3/2.0 8.9/1.9 29-32-D 
WAGS mod. UCAR Latex 812°) 11.2/2.6 6.8/1.8 29-32-E 
WAGH mod. UCAR Latex 812°) 10.1/1.9 8.7/2.0 29-32-F 
VROH mod. UCAR Latex 8127) 14,5/2.4 9.0/1.7 29-32-6 
VMCH mod. UCAR Latex 8128) 8.3/1.4 8.7/1.6 29-32-H 
TPX-6277/UL 163 4:1 dry 8.0/1.9 4.5/0.8 29-32-1 
TPX-6277/UL 163 1:1 dry 3.8/1.0 5.1/0.9 29-32-3 
AX-9110 (Alsip) ?) 3.6/1.0 5.2/1.0 29-32-K 
AX=9110 (Torrance) 29) 11.1/1.9 8.2/1.6 29-32-L 
AC-64/wP- uv 3.8/0.7 4.8/1.0 29-32-M 
1) ASTM E96- ~Procedure A; Previous tests on "Diathon" (29-32-N) gave 10.0/3.0 in above units. 

2) Metric term is preferred to common "perms" because Sample area and thickness is accounted for. 
3) Final dry is two weeks air dry and one week 120°F. dry. 
4) Zinc ammonium carbonate @ 1.5% wet, 
5) Wet adhesion soft (TPX-6324A) @ 158 dry. 
6) Wet adhesion hard (TPX-6352) @ 15% ary. 
7) VROH/plasticizer (1:1) @ 8% dry. 
8) VMCH/plasticizer (1:1) @ 8% ary. 
9) 1-RES-133, L~67. match. 

10) 18-1-2-18,.L-67 Match. 

11) 7% dry WP-l plasticizer 

A23077
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Figure 2 

Overall Cure Category Ranking 

2-Day Ury Other Resin Types 

RC-64/WP-1TPX/163,4 TPX“163,1,AX-9116-A AX-9116-T, “Di athon" 4.86 4.57 | 3.86 4.57 | 2.29 5.60 

AC-64/WP-1 7% dry plasticizer 
TPX/163,4 * TPX-6277/UCAR 163 4:1 dry 
TPX/163,1 TPX-6277/UCAR 163 1:1 dry — 
AX-9110-A 1-RES-133, Alsip LC-67 match 
AX-9110-T 18-1-2-18, Torrance LC-67 match 

United Paint and Coatings, Spokane, WA 
"Diathon" 

A23079"
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Figure 4 

Overall Cure Category Ranking 

Final Dry Other Kesin Types 

TPX7163, 4 
4.75 { 

TPX7163, 1 
5.12 

RAX-911G6-A, AX-9116-T AC-647WP-1, "Diathon" 
3.38 5.12 6.12 3.86 

TPX/ 163 ,4 

TPX/ 163,71 

AX-9T10-A 

AX-9110-T 

AC-64/WP-1 

"Diathon" 

TPX-6277/UCAR 163 4:1 dry 

TPX-6277/UCAR 163 1:1 dry 

1-RES-133, Alsip LC-67 match 

18-1-2-18, Torrance LC-67 match 

7% dry plasticizer 

United Paint and Coatings, Spokane, WA 
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APPEND I>. 

UCHaR LATEX Gio ROOF Coating SiUny 

DETAILS GF RANKFIRG SYSTEM 

Farced Baniauee Summary in Lead 

Relative Porfarmance of 

AWM Formulation 

(PrDay Dry. , _F ial bry 
PONDING 33, 

l>pMmeK=T>0> PES=FeH) b=D=J Lee? PID USK GS THEE BOND A? nav 

3 2 4 a x 

FOAM WET ADHESION (3) 

Otel fatlenr = 9 PEA ASO SEO TOD) [Pavel on 
s ” { 

CAUSTIC BLOCK ADHESTON ¢3) 
ruy L=eM>G> E> BK > TOF OND SOHOE 

{ 

4 0 

CAUSTIC SWELL 22) 
itebsL dK aa eEDe MoleN) DSK? I? | HeG) Fee sD) Bet. 

~ 
a rw 

ELONGATION/ TENS SYLE €2) 
Do He =F) ENO K> =] JeG>=BR=E=D> =] NEL k> =E> =D) =G) =Ad =MDF > =1> =H eK SUD 

4 3 4 3 

Ry Tensile By Elongation 

TOMESTONE (4) 
K=N>F=J=I>H) D> BED ASC) GML A=CSE=G=H=J=K > D=ISL=N) Bek sm 

OK = 3 OK = 3 

FOROSITY (4) 
K=J=M) I=H=B>F=D>L=E)G T=M) J=K> E=A)L) B=H=F=b=G 

OK = 3 OK = 3 

Rating Scale: 

Excellent 

Good (OK) 

Fair 
Foor 

Dismal O
r
r
 
G
a
b
 

He=L 
4
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Distribution: 

Bassett - 720-130 

Buttrick - Tucker 

. Claus - Bound Brook 

Det Guidice. - 720-133 

James - Torrance 

Mantz - Somerset 

. Manzella - Somerset 

Massey - Garland 

Mayfield - 720-12] 

. Mees - L-3497 

. Miller - 720-123 

. Olhoft - Alsip 

Ortiz - Puerto Rico 

Peterson - L-3499 

Pierrehumbert - Garland 

- Pollack - 720-128 

. Sanders - Torrance 
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