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Analysis of curing reaction of polyurethane adhesive

Junjun Song
Petroleum Chemistry Research Institute of Heilongjiang Academy of Sciences, Harbin 150040, Heilongjiang

Abstract: In this paper, the phenomenon during the curing process of two-component polyurethane adhesive was summarized
by means of the HAAKE rotary rheometer. It grasps the gel time of polyurethane adhesive materials with different structures
and the activation energy after curing. On this basis, it uses differential scanning calorimetry (DSC) to analyze the specific
process of curing reaction of experimental samples. The Arrhenius formula was used again to derive the cross-linked activation
energy generated by polyurethane adhesive. The results show that the higher the content of free diphenylmethane diisocyanate
(MDI) or the higher the molecular weight of the prepolymer, the stronger the fluid strength of the polymer will be. At the same
time, the curing reaction speed will continue to accelerate, and the final gel time will be shorter; Therefore, it can be judged
that the curing temperature can achieve the effect of promoting the cross-linking reaction speed and effectively shorten the gel
time.
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G’ =G"(Pa) (rad/s)

1-1-n* 25.9 447
1-2-n" 11.5. 34.9
1-3-n* 9.5 29.8
1-4-n" 3.5 16.3.
2-1-n* 140.6 112.2
2-2-n" 10.8 34.4

2-3-n* 6.9 25.1
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Fig.1 The M odulus Time Curves of PU Curing Process
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Tabh.2 The Gel Time of PU Curing
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Fig.2 The M odul us Time Curves with Different Curing
Temper—atures
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Tab.3The Gel Time with Different Curing Tempera—tures
Temperature (°C) 80 90 100 110
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