Vol.52, No.5
May 2024

Ok M H

14 4 52 % .55 5 ] T
ENGINEERING PLASTICS APPLICATION

2024 45 H

doi:10.3969/j.issn.1001-3539.2024.05.003

2 T BRI B ARIC I I SR AR B B

I &
(FIBFRAMS IR 5 i2fibe, B 200092)

THE AT ALR A S 30 B TR A s Rk ke AR e R TR E T BB R, R AR R
(SA), # F AT Bs (HBP) A= B Bt % 5T EL 45 /K i B (PPGE) 5 £ ML S AR 3 K TR I SR B IS (SME)#E 47 T B A 52 . #F
FoER A, A5 A SA F K A5 44 7] N SME #9 BB ROR A, ABXT T2 G AT IR, RS 69 T KT 10 =0 L B ] 45 42 48.1%;
TR 5 B T 49 Bk RE AR F 4K 98.76%; E i T 454 5% E 2 5 24.1%, 4540 R M AE F AU EAK 13.7%, b7 A0 K 42 &
121.3%, V" FH/AmHBP TR E-F 69 MR (2 HBP L Fof, o T4 BN TH @ LT, mAHBP & THE
G E R T 6 A SR AL S BRI R E T A9 G R E . PPGE & 7T K F M 4d 8L 2 & ARk £ 09 B ik &, 5
PRI E, WO, SABET IR HIERIK A 69 T L F 2 ot i ,HBP R ,PPGE I 3t T ¥ % vh i),

KT W IRITICER BTG 5 3G 7 O ; oML AR 3 i g, T H %

FESHES: TQ322.4+1  XEAFRIEA: A XEHS:1001-3539(2024)05-0014-08

Thermo-responsive shape memory epoxy modified by linear monomers
SU Zhaoyang, LI Wenxiao
(School of Aerospace Engineering and Appied Mechanics, Tongji University, Shanghai 200092, China)

Abstract: In order to meet the requirements of fiber-reinforced shape memory composites for aerospace applications in terms
of matrix toughness, heat resistance and molding processability, the shape memory epoxy resin (SME) was modified by linear mono-
mers such as sebacic acid (SA), hyperbranched polyester (HBP) and polyether polyol glycidyl ether (PPGE). It is shown that the best
modification effect is achieved by introducing long aliphatic chains into SME using SA. Compared with the control group, the shape
memory recovery time of the resin is shortened by 48.1%;the storage modulus at the deformation temperature is reduced by 98.76%.
The tensile strength at room temperature is increased by 24.1%. The tensile modulus is reduced by only 13.7%. The elongation at
break is increased by 121.3%. A small amount of HBP can improve the molecular network structure. But the molecular chain
segments revert to linear when HBP is in excess. The addition of HBP improves the mechanical properties of the resin at room
temperature, but it also leads to higher stiffness at the deformation temperature. PPGE lengthens the flexible chain segments, but it
reduces the reaction rate of the system. The modification effect is poor. In addition, the modification of SA can effectively extend the
process time of the system, while HBP has the opposite effect. PPGE has less impact on the processability.
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PPEG(structural simplification)
()

HBP(structural simplification)
(®)
B kgt

Fig. 1  Structural formula of linear monomers
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Tab.1 Mass formulation of each component of SME modified by

linear monomers

Samples E-51 MNA BGE BDMA HBP SA PPGE

CG 100 60 10 1 0 0 0
HBP-2.5 100 60 10 1 2.5 0 0
HBP-5 100 60 10 1 5 0 0
HBP-10 100 60 10 1 10 0 0
SA-5 100 55 10 1 0 5 0
SA-10 100 50 10 1 0 10 0
SA-20 100 40 10 1 0 20 0
PPGE-5 100 60 7 1 0 5
PPGE-10 100 60 35 1 0 10
PPGE-15 100 60 0 1 0 15
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Fig. 2 Deformation and recover of SME
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Fig.3 Transformation of molecular structure during shape memory
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