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Abstract:Manufacturetechnologyofwood/wastestyrofoamcompositewasinvestigated.ThepossibilitythatthedynamicYoung' s

modulusofwood/wastestyrofoamcompositecanbemeasuredbynondestructivetestingmethodwasalsodiscussed.Thefollowingcon-

clusionshavebeendrawn.Wood/wastestyrofoamcompositecanbemanufacturedunderthehotpressconditionof155℃, 1MPafor7

minutes.ThedynamicYoung' smodulimeasuredbylongitudinaltransmissionmethodwerebiggerthanthosemeasuredbylongitudi-

nalvibrationmethodandflexuralvibrationtest.ThedynamicYoung' smodulimeasuredbyin-planeflexuralvibrationtestwereless

thanthosemeasuredbyout-planeflexuralvibrationtest.
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1　Introduction

Styrofoamisveryusefulasapackagingmaterial.
However, unlessitisproperlyrecycledattheendofits
usageitwillresultinpotentialenvironmentpollution
problem.Ontheotherhand, wood-basedpanelisan
importantwood-basedcompositewithmanyadvantages.
Butformaldehydereleasedfromwood-basedpanel, es-
peciallyfrom urea-formaldehydebondedwood-based
panel, hasgivenrisetoenvironmentpollutionproblem.
Wood/ wastestyrofoamcompositewasmadeofwood
veneerandwastestyrofoam.Notonlycanwood/waste
styrofoamcompositedecreasepollutionproblemwhich
iscausedbystyrofoamwasteandformaldehydereleased
fromwood-basedpanel, butalsoitiseconomicalbe-
causethereisnospecialadhesivesuchasurea-formal-
dehyderesinsorphenol-formaldehyderesinstobe
used.

Nondestructivetestmeanstodeterminecharacter-
isticofamaterialwithoutalteringintrinsictheproper-
tiesandshapeduringthetest.Nondestructivetestof-
ferssomeremarkableadvantages.Itwillnotdestroyo-
riginalpropertyofmaterial.Theresultscanbeobtained
inshorttimesothatworkpersonnelestimatetheprop-
ertiesofmaterial.Itisinfavorofcontinuityofproduc-
tionandraisingofefficiency
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2　Materialsandmethods

Theexperimentalcompositesweremadeofwood
veneer( density:0.372g/cm

3
, thickness:2.2mm)

andstyrofoam ( density: 0.009g/cm
3
, thickness:

10mm) .Styrofoamwasinsertedbetweenwoodve-
neers.Therewasnoadhesivebetweenwoodveneerand
styrofoam.Thewood/wastestyrofoamcompositeswere
hot-pressedatdifferentmanufacturetechnology(Tem-
perature/℃:150, 155, 160, 170;Press/MPa:0.5,
1, 1.5, 2;Time/min:3, 5, 7, 9).Specimensize
was300×50mm.Theexperimentwascarriedoutusing
nondestructivetestingmethod (longitudinaltransmis-
sionmethod, longitudinalvibrationmethod, andflexur-
alvibrationtest)
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3　Resultsanddiscussion

Wood / wastestyrofoam compositeswerehot-
pressedatdifferentmanufacturetechnology(tempera-
ture, pressandtime).Experimentationshowsthat
wood/ wastestyrofoamcompositescanbemanufac-
turedunderthehotpressconditionof155 ℃, 1MPa
for7 minutes.Theresultsofmeasuringdynamic
Young' smoduliofwood/ wastestyrofoamcompos-
itesbynondestructivetestingmethod ( longitudinal
transmissionmethod, longitudinalvibrationmethod,
andflexuralvibrationtest) wereshowninTab.1 and
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Tab.2.ItwasobviousfromTab.1andTab.2, thedy-
namicYoung' smodulimeasuredbylongitudinal
transmissionmethodwerebiggerthanthosemeasured
bylongitudinalvibrationmethodandflexuralvibration
test.TheresultsofmeasuringdynamicYoung' s
modulibylongitudinalvibrationmethodandin-plane
flexuralvibrationtestwerealmostthesame.Thedy-
namicYoung' smodulimeasuredbyin-planeflexural
vibrationtestwerelessthanthosemeasuredbyout-
planeflexuralvibrationtest.

Tab.1　DynamicYoung' smodulusbylongitudinal

transmissionmethodandlongitudinalvibrationmethod1)

EV EP
Mean/GPa 8.162 6.637

SD /GPa 0.827 0.614

COV/% 10.1 9.3

1):EV— DynamicYoung'smodulusbylongitudinaltransmissionmeth-

od;

EP— DynamicYoung'smodulusbylongitudinalvibrationmethod
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木材—废弃塑料复合材的制造工艺与无损检测

胡英成
(东北林业大学材料科学与工程学院∥生物质材料科学与技术教育部重点实验室, 黑龙江 哈尔滨 150040)

摘　要:对木材 -废弃塑料复合材的制造工艺进行了研究, 并探讨了利用无损检测方法对其动态杨氏模量进行检测的可

行性。研究发现, 木材 -废弃塑料复合材可以在 155 ℃、 1MPa和 7min的热压条件下制得 , 其动态杨氏模量可以由无损检

测方法测量。利用纵波传播法测得的动态杨氏模量值大于纵向共振法和弯曲振动法测得的结果;利用面内弯曲振动法测得

的动态杨氏模量值小于面外弯曲振动法测得的结果。

关键词:木材—废弃塑料复合材;制造工艺;无损检测;动态杨氏模量
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