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TMA(Thermomechanical Analyzer, SJ|HZ&J)= AMZ2 B =50 2|8
3 J|H 3} (dimension changes)E =&ot= JIJIE2M ZctE0IH (dilatometer)S O
Mg = QUL Dilatometry SEHEH=2 Alz 0l CHet ot= (load)dt JIHE stressIt
H* =X TMA SHE2 zeroll JIII2 SIS0HM S8 = Newtonl St=2
FAES He

Jtotd Al=9l B & (expansion)ldt #==(shrinkage)= =&égtlt. =&

Z 8 X M (LVDT, Linear Variable Differential Transformer)E AMZAIE5tH Ol E
=9, 7cl&0l(glass transition) 8= 2| WHIUHN CHol 1 S=8t Es= A
Sot= Z&EO0I UL

Ot=2edd TMAE 25 % ot=2 &2 M 2Z0IHSE FEot)| 20l BIgY¥a £
= JEI H3E =86t= DSCECL} thermal effecte] 2501 2CH E 2o &0I&
&S Hlw HAAGH=0 e |Eot0 & = UL

TMA2 Dilatometry Hlu

-TMA: 2 8¢t ot X2 )2 ME 0 Jtotd IHZ 2l #H & (deformation)2
=259 g+=2ZM ot JIEY

(ASTM : A technique in which the deformation of a substance under a non-oscillatory
load is measured as a function of temperature while the substance is subjected to a
controlled temperature program)

- Dilatometry : JtollXl= ot&01 A2 = HEHOA MIO 222 &3S Jiot
H 2529 S+2M M=o Z0|BH3}E S&Hot= JIY

(ASTM : A technique in which a dimension of a substance under a negligible load is
measured as a function of temperature while the substance is subjected to a
controlled temperature program)
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AHZ 0813 (dL/ LO = relative length change)

S EAH = (a = coefficient of linear thermal expansion)
=el™MO0l25& (Tg = glass transition temperature)

Wa/+=F/UtE HS (expansion/shrinkage/penetration behavior)

% 3t&E (softening point)

l_

d3tHS (curing behavior)

S Ul HE& (volumetric expansion)

&t M0l ; Phase transitions(solid-liquid, solid-solid)
288 (melting point, Tm)

&4 (polymorphism)

ZOoLAE A (thermal stability)

Et& & (Young's modulus(dynamic load & R))
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18 1. TMAS] X

Deformation AL

Furnace on : AT

Mean exp.coefa.=AL /AT . 1/ Lo
local o = dL/dT . 1/L.0 = dL/dt .1/B.1o

LVDT

NEXO TMA &E2 A0 2EZZ2 0SS JIot LSt ot52 2 Algel
& (deformation)2 =&OHAICH, 2RI J|Is22Z M LESt oIS (constant load) CH
&0l Dynamic Load TMA(DLTMA)E 0Ol &dll o= % FIHOZ HSAIIIHN AME
O HE I EtAE (Young's Modulus)2 SAI0 SHE =& QUCH=, DLTMAE 1
X2l & EtM(viscoelastisity) HS 0l 28t 2 E HS&IC
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TMAOI 2|8t dilatometric S& Z 2N WL (LS BEH =, CTE; Coefficient of
Linear Thermal Expansion), =c2l&O0| (glass transition), MZ 2 ==, E2XBHS}
(volumetric changes)s2| Ct&d S & (polymophic deformation)0il CHet HAFE &
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TMA Diagrams

g 2. 12Xt TMA curve(under low comprehensive stress)

A Expansion
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SeIFO0l 0lFS BE
SelFo(Z Al JI12I| skl W)
SeIF0l 2o BE

plastic deformation
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18 3. Packaging film(Xl <2 TMA curve
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2. ZE29 ™ 3}(plastic deformation)
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