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Thermal Analysis of Polymers
— With Emphasis on TMA and TSDC —

Teiji Kato*

Recent topics on the thermal analysis of polymers are reviewed. There are several
remarkable features in the field of thermal analysis of polymers, i.e., (1) a significant increase
in the studies using thermally stimulated processes, (2) development of a few novel techniques
which are classified into the category of the thermal analysis, (3) an increase in the reports
on the electrical thermal analysis of PVDF, (4) an increase in the studies which deal with
Ty transitions, (5) publication of many reports on the thermal analysis of complex polymer

systems such as polymer blends, block polymers, composite materials.
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Fig. 1) ICTA Classification of Defined Thermo-

analytical Techniques into Groups Based
on Changes in a Physical Property or
Characteristics to be Measured.
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1. #H9%EBI%E (Thermodilatometry)
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& Poly (oxy-26-dimethoxy - 14— phenylene) D 10K/
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The thermal expansion curves of
poly (oxy-2,6-dimethoxy-1,4-phenyl-
ene) (1) and poly(oxy-2,6-dimethyl-
1,4-phenylene) (2) in the glass transi-
tion region, 10 K/min

— 8 —

£

min OZEEFR TIC B R BIER R ORERRZR
4. FospEwAsmavEa—2IKRDCEN, B
B AEREROBEELOFEIN D, T,HIRTH
B GO FEEEDBRICEIN TR O, |ER S
FOT,OREILA SN D, 77 AEBIRST, €0
HhOD IS BRITLE » T IR B AR B O T BRI AS Ao
ST B &0 D WA E L, Williams 5% 12 #1k
EHEHELY T RFVOBRREERASATLD TMA Z R
THEL TV B, $ 72 Schwartz VI3 [H U (&4 F ok
B A AED TMA 2 BV TliE L, FBEHAEZED
BALOGIEA S LT 5, Seagal I3 R FIR SE T 10,

H 5 RN, BEEARE LM oY 6EGHRO
BRI EA S LT b — R FIC IR
iAot 2 Hid, oA, BfeR, BEo 5
BETHLD, BEERDETLELZD—DTH b, H
A LI- BT, B8EBEATNESERERREET
FTEDREHLAATHLY, 77 AEHMMEL 1020 FF
HULABRETE, v )y 7 20748V 6D T, YLK
BOABRMAEEREEDS L AT LD INEL 3B &
WA BREMSENEIN TS, 2% 0, Fig. 2 ofitt
gD & BRI D BEISN T 5, Gibson
SYREETHMUMLERY T F L v (PE) DREIE
BEASEAE T TREL TS, LT LATEFE
175 H R OB RREIIRE LA s uahs gy,
OCHSETRICET %, Choy &'V S AR5 T,
7 1) f O & FUC TR L1005 M OARIRIC B 5 SRkl
ZEE LT EDS, EHORED O &AEH S FIOSRE
BARAEIEE T HELICADIEIR L, s DERIE
BE L b MEDS T MELLEICIRD 274 4 v F 38 &
By b LA ABELRINHATT,

2. EHHRKRITE (Thermomechanical Analysis,
TMA)

2.1 EERUAITE (TMA)
BBEOREASELELEE DS, ERINATELN
ATZ0HWEOERAREOEEKE LTHET s8E%
TMA &3, WEIZSI -3KD, EEXISIAR LT
MEZ SN BT EHB, BEROFMICOOTIILERES
B 7210 %, Mitomo 5 VKB L F (B 6.6
o, 10K/min Z#5HE FTo TMAREH %, DSCo
RIS S B LT 5, Chauchard 523 &) =+
L5744 L~ (PET) 7 4 0 6 DFHREWA
TMATEEL, RUEE O DTA OREREI S HE L
Tivd, Boyer 5134 F& 2200 25 7.200000 ¢
OIEEO TS FEY XFL v (at PSt)IICD0TE
ABETMABEATT - T b, Boyer i3 #EXGSFO

Netsu Sokutei 11(1) 1984



EF DOEGHT

Te $ODED FORBECS RO BEBSGEHET S &
RANCERL, CORBICHE—TRER &0 BE%RT T,
EEBTDHIATHY, T0k, hTh~3 TBAX 4T
B 2 I RRETEA DT Ty B O KBA R S e 4~ <

BOWNCHEATTORE LTS, Fig.3ic, %5
1800000 @ at PSt o, 5K/min E:&#EHE T O TMA

RN O F BB IR Y, —FILH O N
MODBT, THLY, BRTONTBIS BREL A X
{185 &Ty M2 OBMEN % &5, Rogosta 5i3
SO T LY FICEBHLOMBOBRRL B ELT,
at PStICBYALT7 42T Ly FL, D5 -ED
LEFABICE 2 TMAZME LT3, Taylor 594,
FrTCET L OB REA S e R S C A HMEL T, £
1 3 FICEREERE F—r 7 L, 20ESHNE & TMA
MWEETT->TW B, 158, Forgacs 5o Thermom-
echanical Creep Curve &ML T30 bz T
5 TMATH2H, ®UE{Le=1L(PVC), PStic>
OT, HEREBEEEORMERGEZRITI LT3,

T, =108
i Ty =140

ﬁ:wo

POLYSTYRENE
MW=1,800,000

< DISPLACEMENT —

60 100 140 180 220 260 300 340
t/C

Fig. 313 TMA curve of 1,800,000 molecular
weight polystyrene. Note all three
transitions, Ty, 7Ty, and Ty, present
at high molecular weight. 5 K/min

2.2 EIEMEHITE (Dynamic Thermo-
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(tand) and capacitance C as a func-
tion of temperature with frequency as
a parameter. Frequency range, 110—
1000 Hz: heating rate, 5 K/min; N,
atmosphere.
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