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EEmW, BRWES THESEE THRHEE, B FETERRFEINHIMESST,
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B DSC FHEdhe:, FHREFEFH 10C /min. HBEER M 40mmx4mm K & iXH, £R
H BRI PP L LA 725 4 0.18% /min FHATI@ LB, [RIBTE Mctic M —400 (A3 21X
SETMEREEHELAREREAN TR, FENMELNAH MEERMOR
B, BHS-530 HfhEHT TUE. BHAERE 20mmx4mm WK EEHE, #
SREE A FIMAUESD, 7 Instron 1122 BH AR LATH M A FEME, iCRK -
AL, HitHEiNEEEE, HRREMERMK. R EKEHR 20mm, Hf
#HE ¥ 0.05mm /min, THHENEERER 0.25% /min.
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Figl DSC curves of solution—cast films after physical
annealing for PMMA Annealing temperature: 0T ;
Annealing time: 1 week ~ 10 weeks Fig2 SEM graph of PMMA

3 SRQLHE

ROELREREY, MCEAMEKE, REANYHRRERE. BAEREN
SRR (IR BB R ICLAL) MO R4, RGRERRRENEM, ZHAR
WAR., REFVAPIRANUE. FAR-EORMM/MIRLL ZHARRIAEIRAT A
BHKMRE. PRGERERA(RLE 2), REHRE, HRAMT RE TR,
ZRBUCEERENG. BRI LR, RIS LSRN EEILH ¢,
HHERERHNRRALR 6, Me— e RIEPOURAHEELE. LM ENFREH
SBILTAR, MRENTKARETEBRY. BEEDPREHREM, TR HIE
SMEMBE RSN, SRR KRR SEXBRBMES R, ER P R
i PH e, — e RFRIMELIFIE. WKRHMTELSRTLURH, MHEZnE R8I,




EE: MBEAXMERENERT EHRARBLRST,
5 RO R F 2R 2w 625

HHMBOIREN ¢ — LR IS RE K E S P BRI, MFE1TE.
Tab-1 Effect of annealing time on craze fibnl stability of PMMA thin films cast from
methylene chloride solution (annealing time: weeks)

Anncaling time I 4 7 1¢
- (o) 1.34 1.28 121 L.0S
P (%) 60 25 2 18
4 J1iERE

FAFEREMA P, LT AIMR — &SI, 2R R s
PASRAE DL R KR (MR & 2). MRPAT I, Yp3E b i) % i A0 B vk M B
WA, LB R K AL R A B, BIREEALAE A0, MR
T REATE .

Tab2 Effect of annealing time on mechnical properties (Drawing rate 0.05mm /min)

Annealing time {weeks) 1 4 7 10

Flastic modulus {10°N /M7 225 272 2.14 224

Stress at break (10N /M9 597 5.38 4.9 427

Extention ratio (%) 348 3.05 3.05 2.67
5 g

ML EESRATRL, fE70C FHREAMFMNKE, 5T E 758 P 5§ Y
BRARTE. ROURELELAREENEEWH. PMMA K2R FREERERG, Bd
WEFAIRERER. BHAEEETREOBEOEERARS, BLFAATRES L
H14 %K CHCL %W, MiE70C AT TR, EXBENGHR, RO ERNE
B 107 HNHAESZA—AL L, TTUHRREENER. RELES, B
Mir 7255 PMMA KBREM G L. WHEL—FE, AL TESY, BTEE
ERETHS TERKEMBHE, RENBENT FREEAORRRASD EHE X
B, ARMNEREHNARE, 4T HUIEETES.

PMMA ZMMKRHEED T, XEAREER, S TERLRKH. Het582
[, #WSETZEGTEEENEER S, RERESER— T T ERELE SN &
#it) PMMA MBLE (L — 5 HBERGSHL TIEFES, £70C DT SREWH L,
BRI o KRB AT EE, HMERRMES S LMl lkEiEs. MELL
B EIEH I, SRR RGN R POV ESEL. WPl TENS TR R
HIMETHZARBBRERD, 4 FHIENESR, BEN EREE S HEB M
9 I BRI A T
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BB IR, WRE 2T R EE.

B—HE, NEWHEAEEE, FaTREWTFERKT KRNER, B T7H
FHERLAN HBREIRE S, HIL, BLUREME. PREKXAER HLE KR, HA M
PERERIEEE, WIBMKRGMES, B ERERL, BV IBNER XS5ERE
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EFFECT OF ANNEALING TIME ON THE GLASS TRANSITION,
CRAZING AND MECHANICAL PROPERTIES FOR CAST
FILMS OF POLY (METHYL METHACRYLATE)

SHEN lJingshu YE Weijun
{Instirwte of Chemistry, Academia Sinica, Beijing 100080)

Abstract Thin films of poly (methyl methacrylate) (PMMA} were prepared by casting
2wt% methylene chloride solution. These films were annealed at 70 T  for different times
respectively. The glass transition, the polymer crazing and the mechanical properlics of
annealed PMMA films were studied. The results show that the craze fibnl stability,
stretching stress and extention ratio at break decrease and the enthalpy endo—peak on the
DSC curve shiftstoward higher temperature as the annealing time increases. It means that
the physical aging time strongly affects the condensed entanglement of macromolecular
chains m PMMA films.

Key words Poly (methyl methacrylate), Glass transition, Grazing, Physical annealing





