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Abstract

This reseach investigates the different types and the different
proportion toughening agents in the epoxy resin and to prepare the
composite materials. From these composites we further evaluate its

thermal » mechanical properties and surface morphology after the

impact test.

The expenmen S ‘were d1V1ded1nt0 tl;irﬁe('é‘: arts; (A) we use

organic-inorganic h rid mlcrosph res and gép1c- double layer

core-shell mlcrospheres to mYe_s te the toughnéss mc;jfdiﬁcation

and fractu;% bebavior of epoxyresm, (B) wg’- 1 ked into the
toughening effect and 1ts physwalpropertlesthroughthe swelling
phenomenon ofj TPUmlcrOSphel‘es,(C)these thermoplastic
polymer was evaluates to provetheeﬁ‘ecton toughening.
Commercial available vHollow-glass bubbles (IM-30K) and
organic microspheres (H-50F) were used as the cores of

experimental toughening agent, covered with PC-PET

microspheres for part (A), TPU microspheres for part (B), and the

I




thermoplastic polymer of TPU + PC and PET for part (C),
respectively. The experimental results of part (A) indicate that the
toughness of epoxy resin will be lowered due to the reduction of its
shear deformation ability. It is also found that the size of
microspheres is the decisive faetor to the craze depth of hollow

glass bubbles.

Second, exper1 ent part B) fé‘Veale that ’iérger=s,3n1icrospheres

effe 1ve1ntoughen1ng of epoxy

resin J 1nd1cat1ng that the Welhng phenomenon helps in%lprove the

toughenlng performance In addltlon b.the craze :occurs 1n51de the

TPU m1crosp11eres:_ asa result 2 they have the ab111tyr to withstand

the stress and absorbthe destructlveenergy

Finally from the last‘ part’ h 1twas .observed that the lack of
rapid deformation ability of PC and PET fails to toughen the
epoxy resin even though the size of microspheres is increased.
While TPU particles exhibit such ability to absorb the impact

fracture energy, it is found that the major energy absorbing




mechanisms depend on the plastic deformation and matrix shear

deformation when TPU microspheres are larger than 200um.
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Partial debonding of spheres Formation of micro-shear bands
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Growth of micro-shear bands Debonding in large area
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(4) ~ Bs3 %1 44t44% (Alicyclic epoxides )

(5) ~ MRS By %2R A1b4-4 (Aliphatic epoxides)
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43 BEMIs % F K

BABES e S RIS S i 0 AT FIREM T R
BHA |
4.3.1 Ao ¥ #| (Plasticizer)
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4.3.4 Fuha a1 BB (Liquid Rubber Toughening ) (42-49)
RERB AR AN T TR TER > EREET
EEHHOFT X RERBABEMAREBETEELE

Mk miFERRE ﬂi‘ébéﬂxi% HitEBREREREBME

e a%ﬁ%mﬁ_{%%&ifé ﬁf%%m%@mé&
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43.5 Bifgﬁi* ;ufg]‘ﬂ'é éé;#% (Flex1b111sat10n of Epoxy) (5 05 5)
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43.6 Fhoti#k s T (Core/Shell particle) ¢
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44 B EBE N B

BEMIEHBH RS HENALEZCEMREN

3o ©, 67,70, B 35
(1)shear band formation near rubber particles

(2)fracture of rubber particles after cavitation

(3)stretching

(3)debonding

(5)tearing qfru Fr‘ partlcles

(6)transpa1§ticle‘kfgacfﬁ;¢ |

(8) V01ded/cav1tatedrubberpamcles -
o CraZing s
(10)plastic zone at craze tip
(11)diffused shear yielding
(12)shear band/craze interaction

(13)crack pinning

(14)crack bifurcation
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(15)micro crack

(16)croiding

(17)crack/particle bridging °
4.4.1 %8B # % (Rubber tear )
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4.4.4 44 (Crazing)
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4.4.6 % 3 #3 (Crack bridging)
YRR RRENBRAREHE  FRERBRGEFE
MAEABHREWICEHEEARRYBRBEE > BRRATEA

Bas A M eiiE (B 44-5)

l 4 45 mwé%% : #@”‘”

447 ¥ psk (Crack deflectlon)
&ﬁ%%kﬁmﬁ%ﬁﬁﬁ¢%&% B S R HE
Ao mEnka —BEEETURS T ARG 2L REMR
Sl P add o SRMARGHEEHNE - pREKE—FE
A= %k o SR izd B R K - Bk BeMH

IR B 638 e R T ATRER Y
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4.4.8 % %% (Crack pinning)
BB ABE LR THEAM B R - RORFRE

B A FERL e (B 2.1-1) RBFLHME - AT

AR RERBHON LR TR HEA RSN Rk
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