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EVALUATION AND DEVELOPMUNT OF BAKING REDUCERS

Introduciions - ' "HOT &
fo R

As a result of several inguivies from the field, the .
Uilmington Refinish Sales office hasg requested the laboratory to
malte a comprehénsive evalustion of our present urea~formaldehyde

balirg reducer vs, competitive baking reducers and to survey other

resdily aveilable nitrogen resins with the possibiiity of develop-
ing en improved baking reducer. . -

Sonelusions:

As a result of this study, the following eonclusions
may be made: " ' ‘

_ (&) In many instances, compebitive baking reducers re-
quired shorter baking schedules at given temperatures than onr
prasent baking reducer to produce the same degree of dry,

{b} A new product based on melamine, BE-487, was found
%o provide shorter baking schedules at given temperatures than owr
present urea-formaldehyde product. In some cases, competitive
products weve found to be eguivalent to RK-487, but none of the
baking reducers examined surpassed this product.

(¢) Resamine 881, Uformite MX-61, and various U-F/nela-
mine mixturss were examined, but mone of these were found to be
as good as melamine alone.

{d) It was found that the melanine product, RK-487, can
be used at 12-1/2% reduetion of emamels and still provide minimum
baking schedules such as tack-free dry in 1 3/4 hours ab 120°F.,
1 1/2 hcurs at 150°F. and 1/2 hour at 175°F. Our present baking
reducer is used at 25% reduction. RK~LE7 wes also found %o pro-
vide films with satisfectory wrinkle resistznce and moisture re-
sistance when added to an air dvy enamel as & baxing reducer,
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{e) With regard to the differences in viscosity, it may
be noted that our 93 Line and 181 Line enamels thinned mith‘RK»5§56
in accordance with current directions (25%) produced 2 very thin
reducsd enamel, while those enamels reduced at 12-1/2% with RE-487
will usuallg be thin enough for spraying. In the few cases, whers
necessary, "Bulux" thinner may be added,

X (£) Calculation of costs to Refinish Bales show REK-487
at $1.94/gal. compared to $1.30/zal. for RK=5756, However, since
RE-4,87 is used at half the amount of RE-5756, the cost of using the
new product will be considerably less.

(g} From this study, it was observed that slishﬁ:yallowing
of whites and discoloration of metallic enamels was evident at the
higher bekes. There was no noticeable difference between RK-487
and R{«5756 in this respect. Some of the competitive enamels, howe
ever, did show more discoloration. '

Materials Used:

| The materials used in this study included RK~5756 (DuPont
urea«formeldehyde baking raducer); experimental baking reducers: pre-
pared from melamine, mixbtures of melamine and urea-formaldehyde,
Resamine 881, and Uformive MX-61; and competitive baking reducers.
A1l of the_above reducers were used with 93-508 and 181-10199
sramels. In addition, the competitive baking reducers were evaluated
when used with thelr own white air-dry enamels. . :

Prpcgdure:

N

AlLl of the experimental reducers and RK-5756 were used at '
25% and 12-1/2% reduction with 93-508 and with 181-10199 enamels.
In addition, the competitive reducers were used with 93-508, with
181-10199, and with their own respective enamels at the reduchion
suggested by their package directions. The viscosities of all re-
ducers, enamels, and reducsd enamels were measured ab 77°F. {for
comparison see Table I}.

The reduced eramslis were sprayed on aluminum alley
panels in two successive coats so that the final dry £ilm thickness
was 1.0 0.2 mil. Bach enamel was applied to three panels . so that
each enamel could be baked at 120°F«, at 150°F. and ab 175%F. The
time required to reach a given state of dry was recorded as the
baking schedule at that temperature for that type of dry. The
stages of dry were established as:

(2) LinteFree Times ~ The time required at a2 given baking
temperature for a 1i.m to be dry enough so that vayon lint (sprinke
led on after the panel bad reachsd room temperature) can be easily
brushed off with a camel hair brusho.

(b) Tack-Freo Tigg;m The timo required st & given baking
temparature for a fi.m Go 06 dry snough bhat it does not feel
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tacky at room temperature.

(c) Throush-Dry Time - The time required at a given
baking temperature Ifor a film to be dry with a hardness equivalent
%o hardness of the air-dry enamel after an overnight alr dry.

. The state off dry of each panel was émined at 15 minute
intervals and the results of this study are noted in Table IX.

The panels were also examined for disc_claration compared
to the color of the aire eramel after overnight dry. This evalw
uation is also noted on Table Il. :

Inasmuch as it appsared thai the 12% melamine solution
RE-487 used at 12-1/2% reduction of the enamel would be of most
interest as a result of this study, wrinkle resistance and moisture
resistance testa of this reduced enamel were made. It was noted
that no wrinkling appeared at 3 mils when the panel was baked for
two hours at 175°F. and in the water immersion test, the psnel
showed no £ilm failure after A48 hours in water at 100°F,

PHILADELPHIA LABORATORY

L. COBLENTZ

LC:mjd
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TABLE I

VISGOSITIES or MATLBIMS USED IN BAKING
REDUGQ& STUDE -

( Measured At 77°F. )

PAGKAGED ENAMELS REDUGER, % REDUCT,  REDUCED ENAMEL*

| ‘#10 Parlin  #LZabn #2 zehn 10 Parlin
DuPont 93-508 37" 25 (BE-5756) 25 21" 10" (theo.)
DuPont 181-10199 37" 25 (RK-5756) 25 217 10" (theo.)
Ditgler 70" 35° 25 Zm am
Margin Senour - YA 30" - l2.1/2  p6" 29
Acme | 520 L7 10 1027 737
Zec lac 9ot 38n 12.1/2 100" 72"
Hason L2 23”- . - 12<1/2 38w 23"
DuPont 93-508 37" 25" (RK-487) 12.1/2 28" 18
DuPont 181-10199 37" 25m (m ow)  12.1/2 28w 18

* Reduced in accordance with package directions.
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