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The effect of hexamethylenetetramine contents
and cure properties on friction characteristics of phenolic resin

Dae Kyeun Kim - Ho Jang < Ho Gyu Yoon

Division of Materials Science and Engineering, Korea University

Abstract - A material was formulated with phenol novolac and HEXA only. The
cure Kkinetics and thermal characteristics of phenol novolac with various HEXA
contents were performed by differential scanning calorimetry and thermal gravimetric
analysis. All kinetic parameters of the curing reaction including the reaction order,
activation energy, and rate constant were calculated and reported. The results
indicate that the curing reaction goes through an autocatalytic kinetic mechanism.
The friction and wear characteristics of this material were determined using friction
material testing machine. The friction coefficient of phenol novolac with various
HEXA contents was determined using the PV(pressure & velocity) factor. The most
stable and highest friction coefficient with a various pressure and velocity condition
was found at HEXA 10 wt.% material. The specific wear rate per unit sliding
distance with a various HEXA contents was reported.

key words - phenol novolac, HEXA, cure kinetics, friction, wear, PV factor
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Fig. 1. DSC test of phenol novolac
with various HEXA contents.
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Fig. 2. TGA test of phenol novolac
with various HEXA contents.
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Fig. 3. DMTA test of phenol novolac
with various HEXA contents.
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Fig. 4. Predition of conversion from
autocatalytic cure model.
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Fig. 5. Predition of conversion from
generalized autocatalytic cure model.
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Table 2. General kinetic parameters for
phenol novolac ~ HEXA systems.

Temperature dependence

of rate constant m n
. . value value
k(s ke (s)
14
HExa | 333%10 291x10°
10 wto% exp(-13340  exp(-73.11 203 463
WE% | 43 mole /RT) kJ mole/RT)
HEXA | 143x10% 527%10°
. exp(~116.10 exp(-54.11 190 423
15 Wt.% i} mole™/RT) kJ mole/RT)
HEXA 7.66%10” 7.25%10°
exp(-99.93 exp(-56.56 168 383

20 wt.% k] mole’/RT) kJ mole /RT)
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Fig. 6. Friction coefficient of phenolic
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Fig. 8. Friction coefficient of phenolic
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