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A new method for the measurement of volume-temperature relation of glass and melt by Newton-ring
interference microscope / OSato, T., Mori, T., Azuma, Y., Tsuda, T., Segawa, H., Yano, T., Shibata, S. (Tokyo
Institute of Technology)/ Newton-ring interference microscope was developed for the in-situ measurement of
volume-temperature relation of glass droplet around glass transition temperature. A small droplet of
soda-lime-silica glass with the dimension of ~2mm in diameter was examined, and the sizes of the Newton rings
were measured along with temperature. The obtained volume change with temperature agreed quite well with that
of the conventional method, and showed its large potential for the measurement far above Tj,.

&5 5C : e-mail stetsuro@glass.ceram.titech.ac.jp

I. ZC®IC

WF L Rp EORGEIR T 7 ADEE TIL, EOERBEECEREEIZMDUNER DD, T T ADRFEE
(L DRIEIEITRE 2 72 T ERNH D, AT AEBIRE D & @S AT £ TRIGIREE CORTEZL % EHELC
HELIZBNIHE D 720, —fRICH T AERE T T AFEBROB TR I D =a— U T TFENEHTT R
EROYREZFETEL 2L ITE<MbN TS, 22T, HT7 AR EFATERE DR TEL D =2 —
F/J/7¥%%@ CFHEET A Z LT, RIENO TS £ TOMRBEE 2 EHE I lIET 5 2 L3
BER=a— N U U TMRE —IREREE OGIEREZBWEL . U7 XA DREEORE N 23K
%W‘:o

0. fiERE
Fig. 1 \Z/RTH T A & F VAT FENRE E 2D, IREN EFH L TH T AEEOERBEI T 5
t=a— U T OR CRFHRROMEIZXKO X 9| %m_%%#é D& EH T AR DOEBR RIS

alX, BT ARFEDORILTOYERER, —a— sV TO¥EEY ri BEZTE L CRATERTZ LN
TZx 3,
1 dr?
all+al)= — (1)
( ) 4R,2 dT

Lo TCma— b U7 ORE SOEREERILERD D Z LT, HT7 AEHMOBIEREERD D Z
EMNTE D,

Z—a— MU T THBERE RERMEE OGNEEEIL, ZOo=a2— o U TFWEICH LT Z
X®%ﬁ@m®ﬁ@%ﬂ%bf\ﬁ7X%@W%®ﬁM%#%%Tﬁi?6’k%H% ZBRYE LTe, A
T ARELE BT 2/ NRNBF & . L— % 5T AGEHI RS L T2 5 2 5 6% ﬂ%%
B S, ANRIIEVEIC L 0 T ATEIREE £ TR S ViR S h B, ¥ﬁ1ﬁﬁWkXA~%

VU NTTAEFH L, AT PR IER & AX—F—DEDRE LD/ LTW5H, if_uiﬁﬁrﬁ?@ﬁ%
MWACIZI AT T AL OVENMENENT T v —h— R ZHNTWD, 7T v ——R Ot aBi<i-
@\ﬁﬁﬂﬁiﬁXKiUKﬁT“li&@ofwé

HgZ’%%ﬁ®ﬁﬁl%f¢ HFRITIR & LT He-Ne L —H—(1=632. 8nm) & AV, BT

HEnr-tiirv o %% O“CXT%V/X’\?:JI/ S, CCD AT THEND,

He-Ne laser field lens

A=632.8nm lens system " prism

quartz glass
parallel plate .Y - /_
heating furnace i N
volum increase > mirror
R+AR a
supersphere sample I I \ He-Ne
laser
i1 1
glassy carbon plate e —

Fig.1 Schematic illustrations of Newton-ring interference. Fig.2 Set up of the Newton-ring interference microscope.


mailto:stetsuro@glass.ceram.titech.ac.jp

Im. 2B

L7z 7 AD#AIE 71.78102-15.5Na20-12.8Ca0 [mol%]iZCoO %4 EIV T 0.5wt% Mz 721 D
T D, CoOlx, HT AREZFBR LT-HICL > TELBBOTHEZI 720, He-Ne L —H — 2%
NS HMTIHRM LT, H7 AREHT, HO0UDELEIC XV &S 2.10mmEREE O BRI B
L=boxHv-, MERERT, |iEND 660CE T, iy 5CTHIE L, AN~V —DFE &
1% 2.293mmTH VW IFNIZIFEREZIR LTz, ==2— U U 7 OEBOIREITT ¥ # VCCDH A T % T
1CZ AT o T,

HIEHEIC X B E W& T 5 72012, TMA(Thermomechanical Analysis)z v ClRIFAER D 4 Z 2 D
%%*@f%i@%ﬁ%ﬁﬁOﬁom X, B 5 CTHIREL, 6200CE THIE L7z, #EHET 12mmX
45mmXx4.5mm OESKTHY . AffEIL5g TH D,

V. fREEE

Fig. 3 Il ESNTc=a— U 7Ok 2T, FETHRRZLHI1C, BREOLEF L LEHII==
— U T PAMANC BN DR R ST, AR 2mm D Y —H T A A HT T AT 10°C DR EZE kI
XFUAY 0.2 um FEE DM ONERTI, %@[W)ﬁ;— NV T OBENIERT 10umn b OE(LIZHHY
TDH, ZOZENSNRY T VEHERH L THDICHEDL T =a— U U FE O RIER
FEEICBWTENLTWD Z LRS00 5,

Za— YT OEENLERDTEY —F T A LT T ADKRFE-RELEE Fig. 4 (R d, 2 XD
Za— bV T TFEERH LEZFES TMA TOT—Z LIFE—HT 52" LTWD Z ENnhd,
F7o. TMA [ZEMEWEETH D . a0 & Bfil L
TWAHMHHBOEMZ T 2 2 L2 L0 By
DNHE SND 720, S ERNEIR L TLE - Tisk

IR, ECOREIZHRZ2 VWA, =2— Y Newton-ring interference
| ) 0.025 method

0.03

T RETIISEEA CORER KD T2, s s
BARELL ETORR DS SR L, b 2 ooz
TORENTETND Z LRI, o
INBORERND, =a— b VLI TRER 2 005y
MU T2 RRS - IR ORHIlA I, il DT F S oorl
A BERS IR BT O BEOIR TR & TORFEL L% £
W & 2 D THRIITERT 5 2 A TE 3 o008

HZEMbND, ﬁ7x%%Eﬁﬁ&®¢$£m
DEBERFIROWEICHEN e FEE DT LR

L3y o T,

o

200 400 600
temperature (°C)

o

Fig.4 Volume change of soda-lime-silica glass.
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Fig.3 Snap shots of the observed Newton rings at the elevated temperatures.



