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Figure 3 Semiconductor thermal flow sensor
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Table 1 Compound formulation of the samples.

Ingredient Material Quantity
Polymer SBR 100 phr
Accelerator activator Zinc ox@e (ZpO) > phr
Stearic acid 1 phr
Vulcanizing agent Sulfur (S) 1 phr
Vulcanization accelerator TMTD, MBTS, CBS 1 phr, each

Filler Carbon black (CB) 0 phr
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Figure 6  Sliced thick sample and the scanned area by THz-TDS.
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Figure 7 THz absorbance images for T90 sample (a) and T100 sample (b).
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Figure 8 Averages of the THz absorbance and CVs of the absorbance dispersion in each slice.
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Figure 9  Crosslink densities of each slice obtained by the equilibrium swelling experiment using the same
specimens in Fig. 5.

T100 WDV TN E HERAT A RZBWTRE RERIT/ < THz WOt E D24k



DEM‘ E —FH L TWD Z ENHERTE 5,

—J7, Fig. 8D CVICET 277 7 bid, CVOELICHEERERNRH L Z &
MO E 7RSI AT BT VO FRLEHED CV AKRE S B— 7 BEEL,
BT L — MWL CV AV SWMEAIR H 5 Z &4 TI0 o 7 iz s T100
YUV BMERT A ENTE D, o, FLEfhrovy—27 X, T100 %7
NDFFWNEL o TNWDHZ L LHERTE 5,

(3) EWs 7 VNOER - BRI

JEW)H o T VN O ORI THz 7362 K 0 S D REHIRE TEX 5 2 &R 0o
7o 72 e\ TR BRSO > 7V INER O BRI E D BB DWW TR~ T2, Zi
FTHWEEDY T VHOE—/L RTIE Bt v —%2 Y AN E T D
ZENRREETH o0, BTV RERAE L, 2720, UL DES
i%t = 15 mm ORI T B & o W — O BRI EVEFE D BIFR T120 °C3 LR TH -
7o Fig. 10 12 Z OfERZ/RT, (@) & b)) TIER Y ~— R AHl, MRS %IER U T
HOHMN, WER Y —ThrEVE LA o —ORERFTIN TN TN R D, 7
Z7 7D RICEPNTOAXIC, REMNE O (Y2 70 BIF S D) &
B DOF M EFTDOEFRE - LTz, £, BAEXTOALE T Upper (JR). Lower (%)
TR LTz, 708, BUEOHALIIEEIZ /> TV DN, 32 7O LEVEO WAl % {f
D ETEIEETE D, L LR S, AWFFETIEE 2 TIHHFREATII T T
R0, Bt o —DALEIC KD | BUROFF SR L ZEDRE SR HipoT

-+ -+

_ HF ($ = 4.0 mm)
O, (8 = 45 mm) @7, ($ = 4.5 mm)
————HF(§ =81mm) @7 ($=87mm)
Rubber sample ®T ($=132mm) Rubber sample

Heat Flow Heat Flow

$ $
10 120
Temp. - 140 Temp. 140
120 100 120
| Upper 1
5| Lower U P U
— 80
- 100 4100 —
= Heat g’ = o
£ 7\ {e0 0 £ o0 180 @
x 0 5 % Lower =)
= Upper _/ 2 = E
[ T i o
o0 460 = o 40 460 @
© g ] =3
o] £ Q £
T 5 140 o T 140 °
= 20 Heat
420 ; \ 420
0
I R B ) .
0 600 1200 1800 2400 3000 3600 0 600 1200 1800 2400 3000 3600
Time'[s] Time'[s]
(a) (b)

Figure 10 Heat flow and temperature inside rubber samples. (a) heat flow sensor position: almost vertical center of
the sample and (b) the sensor position: near the upper surface of the sample.
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