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Background

¢ Melamine Formaldehyde (MF) Resins have been
used as adhesives for more than 50 years

— Structurall Bend Durability,

¢ Selbo, M.L. 1965. Performance off Melamine Resin
Adhesives In Various Expesures. Ferest Products Journal
15(12): 475-483.

— Search fior Lengl Tierm: Durability, lests

¢ Caster, D. 1980. Correlation Between Exterior Exposure
and Autematic Boll iest Results. \Woeoed Adhesives-
Research),, Application, and Needs Sympoesitm),, UniVersity, of
\Wisconsin, September 23-25,, 179-1.88

¢ EInger Joiitss =140 y/ears
9 Limited Datar enrtam Beam Duraianiry



Sample Preparation and Testing

& Samples prepared according to
ASTM D 905-03

¢ \Weyerhaeuser Company s Materials
llesting| SerVvices

¢ lested per ASTMI D 3454-00
— 40  days) & $2000/ sample



D-3434 Test Procedure

¢ Dry Contrels - Ten specimens were
tested for dry shear strength.

o \Wet Controls — llen Speclmens Were
Submerged 1n 232 € water for 3
@day/s) then tested wWhile Wert.



D-3434 Durabllity Testing

& Accelerated Aging Cycles

— Submerge the specimens for 10 minutes In
boiling water.

— Dy fer 4 minutes with a 232 C air flew.
—  Dry fier 57 minutes with a 107° C air flow.

—  Follewing the desired number oiff Cy/cles,
SPECIMENS ale cooled In 232 € water then
tested wet.

» llen samples fifen each set Were: tested
after expesure e 205, 405 100) 200} 400),

and 800 cy/Eles.



PRF Shear Strength Variability

Dry Wet 20 40 100 200

Cycles

400
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PRF Variability - Cycle Dependence

Cycles

—— 1] =i k=3 —0—H




PRE Strength Retention

» 25-40% reduction In strength firom
dry te wet shear values

¢ values level out at about 45-60% of
the original dry: strength

¢ Uncertainty of at least +/- 5% In
Valles firem R te) run



Shear Strength Retention

PRE wet/dry final/dry
1 70% 48%
Z 7 1% A9 Y6
3 60Y6 4896
2 6% 561%




Catalyst Effects Part 1

—o— PRF #1 —#—R1C1 —&—PRF #2 ——R1C2




ASTM D-2559 & ASTIM D-3434

RI1C1 RACS
D-2559 D-3434 D-2559 D-3434
Cycles| psi Cycles| psi
LOSOR Gy | aeez | 227 | dny | 1620
PSI PSI
100 | 239 100 351
0) 0)
D0 20)0) 35 DG 20)0) 7
gelam @gelam




Resin Effects
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Mix Ratio and Cure Effects

S —

200 400 600 800

=== PRF #3 =¥=R4C3 M1 —&—R4C4 M2 —8—R4C4 M2 AC




Catalysts Pt.2

—i
200 400 600

—&— PRF #4 —8—R4C5-NS —e—R4C6-DF




Conclusions

¢ ME Adhesive Systems were developed with
Strength; Retention and Degradation Rates
Similar to Commerciall PRE Adhesives

¢ Using ASTIM D-8434 as the Standard,
ASTIV D-2559! IS net aceceptanle as a leng
term durabpility, test: el Rew: adhlesives

¢ At least 200 cycles o) secreening studies



Conclusions

¢ Catalyst Fermula-
— Significant: 0 — 300 psi
¢ Resin fermula
— Significant: 200 — 400 psI
o VD REGIGS
— Minimall effiects: 400/ — 450 ps]

¢ Cure Conditions
—Signilicants 450 — 750 9S]
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