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We have also found to control the water contents in the salt-doped PMMA
samples by changing the salt amounts. The brittle-to-ductile transition was appeared in the
mechanical properties. We have proposed a constitutive equation, which was developed for the
stress-strain curves of PMMA/Li-salt samples. Here, the water spots were formed surrounding the
salts. The water spots accumulated around salts were spread throughout a whole sample specimen and
stretched to a homogeneously water absorbed condition. The non-equilibrium constitutive equation
was introduced in which the fraction a of PMMA including in the constitutive equation and o
changed with strain with the constant k as an exponent. The analysis showed that the constant k does

not depend on the salt concentration, but only on the amount of water. We have performed
experiments with different salt species.

PMMA
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1. WFZERHAR S F1 D 5

CNETITHFEEIE, KU AZ 7 UEEAT L (PMMA) ICER LT, SEIERVFULE
ERINT 52 IR o THOTF A L@ T#HOS FRIHAERICESLS T86) Ik 298
BURGIZIE ZH#i % 5 (A Tto et al., Molecules (2021)) &5 FiEZHWTH 6@ WML E 23 7T 6E
2 L& RLTE7 (A ltoetal, Polym. J. (2022), A. Ito et al., Polym. J. (2018), A. Ito et al., Molecules
(2021), A. Tto et al., Polymers (2023), (A. Ito et al., Molecules (2022)). Z#ui%, PMMA ® /LR =)L
KLV F UL EOMOMEECESS LEXTWD. MIEMEZR 11TRT.

BHERRE LT, —EAREEZRINLERICBW T @mWEAER RN TV D Z & ITER
LTS, KK, @3 FONLHENEEIINFREICIOTESFO—RBETREDL Z LT L
<HOLNATEY, FHEZEZTICNOAEWEEZHIETL Z LITE LY. L L b HES
FiL, BOT =4 OESCHERBEEZEILSEL L TEAEHIEAETHL I EERELT
& 72 (A.Tto etal., Polym. J. (2022)) . ¥ RRSSHLPE O PREIEIIC 31T 2 e BAEFIRERIIZ D\ T PMMA
HIEKLDZ LD, FREICE L TTmy M2 EEMRLITRE IS LT RT3, 20
WROHEFITEDT =4 I L > TR D, REEMRHIILERN S FHEEZE T 5
JOBE, TROLEEOMIERT I N0, HORBESREAESELZ LT, @8
DOEEMEZHIFICTE D 2 L 2R T I ENTE . WSROI T RRE ST DT)IFWEE, ED%<
WIT T AERBIRE & FEERIRE DO I TEMNICER SIND Z ENREnoTo. HFEE BIX, i
WZxt LT, JEMERTEREEIZ 1T D iR BAEFRFHIC K - T MM 2 & &RICHHE LIS 5 Hikx
R L7z, £, "ol U af o2 RN LI RIZE N TS, RN IEC X - THAEEHO
JIWHFEE DD ZHAE G OIXRER L FREDEEZ R L, EARBEICILET 28OS % TE K
52 Enbhro7z (A Tto et al., Molecules (2021)) . Z OFRWVFHE/ERIF LTS Tlidiawnwizd
WIIAZ ) —nN7gEOT NV a— VETRHEESET 5 Z & TEEICHEERRTEZ 5 (A ltoetal., J.
Soc. Rheol. Jpn. (2022)). D F VY, HEEIITLOES FICETREEL Z 2 AL TE. BLEX
0, HEFEILZNE TOMEIZBNT, VT A Z VAR FTIEIZ L > T, R AEHORE
ZHlE L TR R LSS Z s 2 R L TE .

IoI, FROEI REeREITEWVBKEZAET L2 LBMbNTWD. BERMLIZIZITT
FREHINELS 722 —H T, 20X REDO b O@mWRAKRMEEZFIA L, 3B E—IE VR &
BT Ea2HALE. 22 TAMETIIZORGEZHA LT, BHIEmWIEHEEZ 532
EE L THENLT D2 EBIOEEMIEDOA =X LEZHEMNITHZEEHE LT

2. WFEEOEM
W% %2 AW T, PMMA-U T 7 AERINZRIZE T D KIZ L DR DO A = X L%
B &2 5.

3. WDk

F9, PMMA XL v hEUFULAEEZY 7un XA X2 b AR ) — ) VORAEEIC AN THEE
L, ¥+ AN L7 135°C T 30 Wl 22 B I 21T o 7=, & DF%, 200°C TIAERL Y L A %217
VY, JEHA) 200um D — P EARR LTs. HOREEZEZ To— P aAfFRILE. /ERLZZS— T
ZAERICEl 0 UEfR  ORER A 2 Y L7-. EAEOIEIRAE 2 VT, WokPEAHIE L2, &
RS DY PMMA ¥ — Mokt LT, Wk B/, MKESE L EZ2B(bsEs 28T, i)
B O KSBEORR DB 25T, 22 THERAS— 680 B LZHEBRA 2 W THE
RBRZ L, KoEDORR DRI T D0 1— O At 21572,

4. WFFERRR

¥ & PMMA $4 & ORI FEMEEERNLIZ S &, PMMA O BAAEWHRHE SN, REIN
Mz oD & BRBREHIEIC L VLN L. BERNT 22 L1I2L > TPMMA gDt 7
Ay NEBDBIHIENDZ L b b7, PMMA/ Y F 7 AT 4 0 MEMEMEE T, EKIC
Yo THMICEE U2, Bk L= PMMA/ Y F 7 A8 — NI, IEHIZE 5T, OFTHRIZEST
GRFEIEATEE L TV E W AT BT, PMMA ~ MU v 7 20V #EE | BIFET 5
PMMA DOJRFEIZHHIT D &0 9 e 72 — IR SOSHERIIRET VAN T CHAE L., O3
NP - TEARBEIRAILIE LT < FEPHER FRERIc L 0 ERT — 2 % EREHT 52 L
73 C X 72(A.lto et al., Polym. Eng. Sci. (2023)). =D —#i% X 3 ([Z/~7.

ARFRICRNT, BIEL R L2 E MBI O S 2R L. 4 T8, Sl FEsEE e %
RARANCTAR T LR m I RS W T R B 2 R XX, WAKMED 7 ARA Y ~—
D ITFREZ BEEIRICHIE CE 5. oM AEER & 152 BRSO T 28 =72 FH 0
FEEC LD, RY ~—WEIZBIT 5 FH 72 E~LE A TE 5.

AR LB IREFEIC BT B R ERIEM: 2 0P THRFT L T\ 5. S %ITKDOREHEE & T
HWEEDOBUREZH G L, Bid LTS L.
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