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Prehce

The su切ects ofthis booklargelylnClude reviewed works ofthe Laboratory ofPolymer

Science（LPS）oftheDepartmentofPhysics，FacultyofScience，ShizuokaUniversity，Japan．Most

Oftheresearchstudiespresentedinthisbookembracepolymermorphologythatwasextensively

ObservedbytheX－raydiffraction（XD）methodandpartlybythemicrohardness（MH）technique．

Therefbre，theauthorshaveincorporatedboththetheoreticalandexperimentalexplanationsforthe

basicunderstandingofXDandMHtechniquesinchapters1－3and9，reSPeCtively．

In the first chapter，the authors describe the crystal struCture andlattice planes．The

relationshipbetweenX－raydifh－aCtionandtherecIPrOCallatticeisexplainedbytheEwaldsphere

COnStruCtion．Inthesecondchapter，theauthorsdiscusshowthescatteringintensityiscalculatedby

Fourier transform of the electron density．Itis worthy to note that most of the difh－aCtion

PhenomenacanbeexplainedbasedontheFouriertransfbrmandfurtherbytheconvolutiontheory，

Whichtheyhavealsointroduced．Inthethirdchapter，theauthors showexperimentaltechniques

Which were developed fbr the X－ray diffraction measurements．Thefundamental explanations

PreSentedinthesethreechapterswillprovidesuitablehelpfbrmasterstudentswhoarestartlngthe

X－raydiffractionmeasurement．TheauthorshopethatthisbookwillprovidegoodinstruCtionon

thesetopICS．

Inchapters4－10，the authors explaintheirsurveyOnthepolymermorphology．Thefburth

Chapterisconcentratedonthecrystallizationofpoly（ethyleneterephthalate）（PET），WhichT．Asano

hasstudiedfromthebeginnlngOfhisresearchatLPS．Thefifthchapterdealswiththetemperature

Slope crystallization（TSC）thatis a unique technique of polymer crystallization．The TSC

instrument WaS mOStly developed by Y．Fltiiwara and thenfurnished and coupled with other

technicalmethodsby T．A．forperfbrmlng advancedresearch．Usingvarious polymers such as

POlyethylene（PE），POlypropylene（PP）etc．，theypreparedorientedtexturesbyTSCandusedthem

inthestruCturaland／orthermOdynamicstudies．

M．F．Minastartedhisresearchworkonpara仔inandPEatLPSin1994．Heconcentratedhis

Studies on transient phenomena of various phases of hexatriacontane（C36）in his doctoral

dissertation．BesidesthathecollaboratedwiththeinvestlgationintothephasetransitionofPP，PET

andotherpolymers．TheresultsofC36aresummarizedinchapter6．Polymerdeformationisalso

animportantworkofLPS．EmploylngtheTSCmethod，theauthorsexplainpreciseobservations

duringthedefbrmationoforientedPP．Chapter7dealswiththeresultsofrolldefbrmationofPP

andtheshrinkagebehaviorofPET．

T．AstayedinHamburg，GermanyfromJuly，1986toFebruary，1988andworkedmainb，at

DESY and TUHH．He worked with the crystallinitymeasurements ofPET with Prof H．G．

ZachmannandepltaXialcrystallizationwithProfJ．Petermann．Theresultsoftheseresearchworks

are describedinchapters8andlO．Moreover，he startedhiscollaborationwithProf F．J．Balta

Calldafrom1987．Theresultsobtainedbythesecollaborativeworks，uSlngMHmeasurementsand

X－rayanalyses，areeXPlainedinchapters4and9．



In1999，afterthecelebrationofthedoctorateofM．F．M，theauthorsplannedtopublisha

bookoftheircollectiveworkscarriedoutoverthreegenerations（Y．F－T．A－M．F．M）．However，

T．AandM．F．MweredisheartenedthattheirplancouldnotberealizedaRerthedeathofProf．

Fltiiwarain2004．Atthattime，hehadpublishedabooktitled”A SurveyOfTemperature Slope

Crystallization（TSC）fortheOrientedCrystallizationofPolymerLamellae”．Thecoverpageofhis

bookwasgreen，andhencecalleda’greenbook’thatwasusedasamodelbookinseminarsonLPS．

Hegavealltherightsandresponsibilitiesofthegreenbooktotheothertwoauthorswhothenmight

usetheresultsofTSCinanynewbook．Atpresent，reSidualsofthegreenbookareveryfbwin

LPS．Then，aCCOrdingtotheaboveagreementandwithcordialthankstoProf．Fltiiwara，theother

twoauthorshavedecidedtoincorporateacopyofthegreenbookattheendofthisbook．

TheauthorsaregreatlyindebtedtotheProfbssorsofShizuokaUniversity，Whocooperatedin

thepolymerresearchorX－raydiffractionstudies，eSPeCially，Profs．T．Yoshida，M．Yamazaki，C．

SawatariandH．Itagaki．TheyareprofoundlygratefultoProfF．J．BaltaCalldafbrhiscontinuous

COllaborationandkindinvitationstohislaboratoryinMadrid，Spain．

T．A．wouldliketo sendhissinceregratitudetothelateProf H．G．Zachmannandthelate

ProfJ．Petermannfbrtheirkindinvitationto Hamburg and continuous encouragements．T．A

glVeSCOrdialthankstoallProfbssorsandDoctors；T．Seto，H．Tanaka，M．Hikosaka，S．Toki，A．

Wtirflinger，S．Polizzi，G．Broza，S．YanandP．JohnsonfbrtheirfriendlyandwarmCOOPeration

duringtheextentofhisresearch．M．F．M thanksJSPS and ShizuokaUniversityfbrawarding

SCholarships and facilitatlng his Ph．D work．They together express thanks to allstudents who

workedinLPS．

The authors thank Springer Science and Business Media，EIsevier Science Ltd．，Taylor＆

Francis Group LLC．，the SocietyofPolymer ScienceJapan，theInstitute ofPure and Applied

Physics（IPAP），andthePhysicalSocietyofJapanfortheirkindpermissionofthereproductionof

their figures．They thank KEK andJASRI fbr their permission to hold experiments at the

SynChrotronfacilities．TheyalsothanktheCenterofInstrumentalAnalysis，ShizuokaUniversity．

TheauthorsaregratefultoMessors．M．Alam，H．Ohsaka，T．FuruSho，andT．Uchiyamaof

LPS fbr the preparation offigures，tables etc．，and to Mrs．S．Sinha fbr the correction ofthe

manuscrlPt．

The authorsareindebtedtotheirwives andchildrenfortheirfundamental，SymPatheticand

enthusiasticsupportthroughouttheirresearchandpreparationofthisbook．

Finally，theauthorsbegpardonifthereisanymistakefbundduringthereadingofthisbook

eventhoughtheyhaveglVentheirutmosteffbrtstopreventerrors．Theauthorswill，Ofcourse，be

gratefuliftheyreceivesuggestionsfromthereadersfbrfurtherimprovementofthebook．
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