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Influence of Catalyst on Manufacturing Process and Properties
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Abstract Pouring experiments were conducted by adjusting the dosage of TEDA solution and DBTL in the rigid

polyurethane plastic foam pouring formulation. The properties of two kinds of plastic foams manufactured at the materi-

al temperature of room temperature and 5°C were compared. The mechanical properties, closed cell proportion, liner

expansion coefficient and thermal conductivity have the equal values at room temperature and 5°C. So the pouring

process at the material temperature of RT is feasible.
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Tab.1 Experiment range of PU plastic foam formulation

205y R fic b (B )
21 A R ik 230
A A5 =M TR 0-5
T AR T Y 0-0.5

B 44y PM-2010 NCO #5844 1.1
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Tab.2 Reaction speed of different catalyst dosage at 5°C

m I=N=N=7N
e e T R
L — T ” ”
1.0 0.2 42 63
2.0 0.2 32 49
3.0 0.2 27 39
4.0 0.2 21 32
1.5 0.2 39 56
1.5 0.3 31 42
1.5 0.4 25 33
1.5 0.6 18 25
1.5 0.2 39 57
1.5 0.3 30 42
3.0 0.2 30 44
3.0 0.3 23 33
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Tab.3 Reaction speed of different catalyst dosage at 25°C

A FH B e B
Eaﬁggﬁ i/ ﬁ*;ij{%ﬁ AR KR
oW — T, /s /s
0.2 0.01 59 105
0.2 0.02 50 87
0.3 0.02 48 90
0.3 0.03 47 78
0.3 0.05 40 70
0.3 0.10 36 58
0.5 0.03 43 70
0.5 0.05 40 66
0.5 0.08 37 56
0.5 0.10 35 52
0.8 0.05 39 60
0.8 0.08 35 54
0.8 0.10 31 47
1 0.05 38 53
1 0.08 33 45
1 0.10 30 41
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Tab.4 Reaction speed of different catalyst dosage at 15°C
PSR P 2/ 5 6y

2R —AEm | -HME KR
Wi T /s /s
1 0.10 50 71
1 0.15 44 57
1 0.20 37 49
1.5 0.10 43 62
1.5 0.125 40 55
1.5 0.15 38 52
1.5 0.20 32 46
2 0.10 37 55
2 0.15 31 43
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Tab.5 Adjusting range of PU plastic foam formulation

Jic He/ A Ay
a5 ek 5C 15C 25°C
A Rk 230 230 230
AUy ELE IR 1-2 1-2 0.3-0.8
THERTTHEY 0.2-0.3 0.1-0.2  0.05-0.10
B #H4y PM-2010 NCO $5% 1.1
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Tab.6 PU plastic foam properties
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w1 Fi Jia] P ] /kgem™3 J&/MPa /% (RT)/MPa  (IN,)/MPa  (RT)/%  (ILN,)/%
5 1.5 0.2 39 56 2.7 0.440 97.6 0.282 0.168 6.83 1.35
15 1.5 0.13 40 53 43.9 0.556 96.6 0.319 0.162 7.98 1.22
25 0.5 0.05 40 66 42.9 0.444 97.4 0.269 0.162 6.40 1.45
A/ mW - (m-K) ™! ik RA/107°K !
VKA WA RT Z£-50°C RT £-100C RT Z£-150C RT £-196C
25.3 13.0 169 133 109 9.5
25.7 10.0 164 123 100 84.1
25.8 12.9 164 127 105 87.9
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Fig. 1 Measuring theory of effective thermal conductivity
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Tab.7 Effective thermal conductivity of test-pipeline

thermal insulation system

RHE SMRETE PIBETE SREGR SREDRIE AAR SR

BE/°C REE/C O ORE/C O E/C /%  /mW+(m-K)™!
5 10.4  -199.5 23 42 15.3
25 10.8  -199.6 23 42 14.9
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