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Abstract:Aseriesofmulticomponentlatexinterpenetratingpolymernetworks(LIPNs) weresynthesizedbythetwo-stageemulsion

polymerizationmethod.Theinfluenceofthecomposition, ratioofnetworkIandnetworkⅡ , typesanddosagesofcrosslinkeronmisci-

bilityanddampingpropertiesofthemulticomponentLIPNswereinvestigatedwithanrheovbronviscoelastometer.Theresultsshowthat

themiscibilityanddampingpropertiesoftheLIPNsareverysensitivetosuchfactorsascomposition, ratioofmonomerIandmonomer

Ⅱ , typesandcontentsofcrosslinkeretc.BothmiscibilityanddampingpropertiesofmulticomponentLIPNsareoptimumatLIPNof

P (MMA-EMAP (EA-nBA) =46/60, whereMMA/EMA=70/30innetworkIandEA/nBA=50/50 innetworkⅡ.
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　　IPNshavebeenusedasdampingmaterialsfor
soundandvibrationformanyyears

[ 1 -4]
.Wesynthe-

sizedandinvestigatedaseriesofmulticomponent
LIPNsbaseondifferentmonomersandcrosslinkers.

1　Experimental

TheLIPNsweresynthesizedbyatwo-stageemul-
sionpolymerization.ARheometricsRDA2at35Hzwas
usedfortemperaturescansat2 ℃/min.

2　ResultsandDiscussion

2.1　InfluenceofcompositionofnetworkI

Fig.1　InfluenceofcompositionofnetworkIondamping
properties.★-A-1St//MMA/EMA=60/40/0;

◆-A-2 St//MMA/EMA=70/0/30;
Δ-A-1St//MMA/EMA=0/70/30

ItcanbeseenfromFigure1thatdampingproperty
oftheLIPNisoptimumastheratiosofMMA/EMA=
70/30 innetworkIandnetworkI/networkII=40/60.
ItmeansthatthemiscibilityofsystemA-3 isthebest,
A-1 thesecondandA-2theworst.
2.2　InfluenceofmonomerVAcinnetworkⅡ

Figure2andFigure3showthatthedampingprop-
ertiesofLIPNswithVAcareinferiortothatofLIPNs
withoutVAc.

Fig.2　InfluenceofnetworkIIondampingprop
★-EA/VAc/nBA=50/0/50;◆-EA/ VAc/ nBA=

25/15/60;Δ-EA/VAc/nBA=30/10/60.

2.3　InfluenceoftheratioofnetworkItonetworkII
Figure4 indicatedthattheinfluenceofnetworkII

onglasstransitionofnetworkIisnotveryclear.The
dampingpropertiesofLIPNsaredependentstronglyto
thecompositionandcontentofnetworkII.
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2.4　Influenceofcrosslinkertypeandcontent
Figure5 andFigure6 notedthattheinfluenceof

differentcrosslinkersonmiscibilityanddampingprop-
ertiesoftheLIPNsaremuchvariedatsamedosages.

Fig.6　Influenceofcrosslinkerondampingproperties

3　Conclusion

Themiscibilityanddampingpropertiesofthe

LIPNsareverysensitivetosuchfactorsascomposition,

ratioofnetworkIandnetworkII, typesanddosagesof

crosslinkeretc.Bothmiscibilityanddampingbehavior

ofmulticomponentLIPNsareoptimum atLIPN of

P (MMA-EMA) /P ( EA-nBA) = 40/60, where

MMA/EMA=70 /30 innetworkIandEA/nBA=50/

50innetworkII.

References:

[ 1] 　MUNEERAB, SIDDARAMAIAH.Synthesisandchar-

acterizationofpolyurethane/ polybutylmethacrylatein-

terpenetratingpolymernetworks[ J] .JournalofMateri-

alsScience, 2004, 39:4615-4623.

[ 2] 　NIELSENLE.MechanicalPropertiesofPolymersand

Composites, Vol.1 [ M] .NewYork:MarcelDekker,

Inc, 1983.

[ 3] 　CORSARORD, SPERLINGLH.InSoundandVibra-

tionDampingwithPolymer, ACSSympSer424 [ S] .

Washington, DC:AmericanChemicalSociety, 1990.

[ 4] 　PENGWJ, LISC.StudiesondampingbehaviorofPS/

P (EA-nBA) LIPNs[ J] .JApplPolymSci, 1995,

58:967-971.

多组分 LIPNs的制备及相容性和阻尼性能

卢秀萍, 刘巧宾
(四川大学高分子材料工程国家重点实验室∥天津科技大学材料科学与化学工程学院, 天津 300457)

摘　要:采用两步法合成了一系列多组分乳液 IPN。借用动态粘弹谱仪研究体系组成 、 网络 I与网络Ⅱ的配比 、 交联剂的
品种和用量对 LIPNs体系相容性和阻尼性能的影响。 结果表明:LIPNs的相容性和阻尼性能对体系组成 、 网络配比 、 交联

剂种类及用量均非常敏感。当网络 I为 MMA/EMA=70/30, 网络Ⅱ为 EA/nBA=50/50, 网络 I/网络Ⅱ为 P (MMA-EMA) /

P (EA-nBA) =40/60时, 体系的相容性及阻尼性能最佳。
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