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ABSTRACT

The purpose of this study is to estabilish the synthetic condition of polyurhethane elastomer
for excellent properties. Polyurethane elastomer which have different NCO percentage and hard
segment contents was synthesized by casting method. And the effects of hard segment contents
were investigated by analytical methods such as IR, DSC, etc.

[NCO1/[OHJ ratio was proper at the range 1.02~1.05. By IR absorption peak(1250cm™) which
indicate interurethane hydrogen bond it was confirmed that hard segment were crystallized. Melting
point that was determined by DSC showed the effects of hard segment contents, phase mixing

and crystalline size.
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Fig. 1 Flow chart for polyurethane synthesis.
Table 1. Recipe and conditions for PU polymerization

Component, | p—MDI | PPG PCL | 14—BD |Prepolymerization| Chain—ext. Post—cure

condition ® (€3] ® ® Temp. Time. | Temp. Time. | Temp. Time.

Sample code © min) | ©) @in) | (C) (min)

MPB—A 17.16 40 2.07 63—64 24 | 65—70 6
MPB—B 13.38 30 1.94 63—66 26 | 65—70 2
MPB-C 13.20 245 1.80 64—65 26 65—67 4
MPB-D 17.82 19 423 63—65 26 65—70 2
MPB—E 17.82 19 423 63—65 24 65—85 2 110 20
MPB—-F 33 35 7.83 63—65 26 | 65—8 15
MCB—A 12.20 37.50 2.30 65—67 22 | 6770 2
MCB—B 12.20 19.63 2.64 64— 66 20 66—80 5
MCB—-C 32.34 37.50 8.10 65—67 24 67—85 1
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Fig. 3 Temperature vs. time curvature in the cou-

rse of reaction.
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Fig. 4 IR spectrum for typical PU.
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Fig. 5 IR spectrum for typical PU.
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Table 2. The results of crosslink density

Hard segment Effective crosslingkin,

MDI(wt%) content(g“ftrf%) NCO % [NCOJ/LOH] density vs(10° molé;gckmsf
MPB—A 2897 32.47 367 1.03 10.34
MPB—B 30.27 34.49 431 1.02 6.72
MPB—C 3341 37.94 5.68 112 1.56
MPB—D 4341 53.71 11.06 1.02 10.09
MPB—E 4341 53.71 11.06 102 7.60
MPB—F 4352 53.84 1111 1.02 17.73
MCB—A 2743 3161 431 1.03 10.11
MCB-B 3549 43.05 8.04 1.03 1578
| MCB-C 4149 | 5189 | 11z | 10 1853
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Table 3. The results of molecular weight measurement

Hard segment Molecular weight
MDIwt% | ° - (g‘;: w| NCO% |(NCOVLOH] o0t g
MPB—A 28.97 3247 3.67 1.03 3.56
MPB—B 30.27 34.49 431 1.02 2.62
MPB—-C 3341 3797 5.68 112 -
MPB—-D 4341 53.71 11.06 1.02 170
MPB—E 4341 53.71 11.06 1.02 193
MPB—-F 43.52 53.84 11.11 1.02 2.84
MCB—A 2743 3161 431 1.03 5.90
MCB—B 3549 43.05 8.04 103 261
MCB—-C 41.49 51.89 11.12 - 1.02 2.55
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