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Table 1 Characteristics of CaS0, whisker

Property Property
Dismeter(pm)  1~4  Melting point(T ) 1450
Length(pm) 50~200 Tensile strength{GPa) 20.5
Equivalent ration 80 Tensile modulus(GPs) 178
Density(g-em™?) 2.96  Hardness 3~4
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Fig. 1 Effect of CaSQO, whisker content on PUE tensile strength

% 160}

'E: 120F " R=2

b= e R=13

: A R = 13(KH-550)

o 80+

[—1

- el

40} / ) A
2 2 3 10 13

CaSO, whisker contents (%)

Fig. 2 Effect of CaSO, whisker content on PUE tear strength
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Fig. 3 Schematic representation and
SEM photograph of crack deflection
mechanism
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Fig. 4 Schematic representation and SEM
photograph of whisker pullout mechanism
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Fig. 5 Effect of CaSO, whisker content on PUE resilience
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Fig. 6 Effect of CaSQy whisker content on PUE elongation
at break
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Fig. 7 SEM and TEM photographs of fractured surface
a),c) R=13(SEM);e) R =13(TEM};b).d) KH-550(SEM);{) KH-550( TEM)
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STUDY ON CaSO, WHISKER REINFORCING AND TOUGHENING
MECHANISMS FOR POLYURETHANE ELASTOMER

LIU Ling, YIN Ning, KANG Maoging, WANG Xinkui
( Institute of Coal Chemistry , Chinese Academy of Sciences , Taiyuan  030001)

Abstract The CaSO, whisker/polyurethane elastomer composites with high strength and high toughness
are fabricated. The CaSQ, whisker reinforcing and toughening mechanisms for polyurethane elastomer are
studied. The observation of the fracture surface by SEM and TEM shows that CaSQ, whisker reinforcing
mechanism for polyurethane elastomer is mainly load transfering, while its toughening mechanism involves
crack deflection and whisker pullout. The effects of dispersity of CaSQO, whisker and the interfacial bonding
state on reinforcement and toughness are discussed. The results indicate that composites with 5% ~ 10%
CaS0O, whisker exhibit the best mechanical properties among the materials tested. Good bonding interface is
formed between whisker and matrix after the surface of CaSQ, whisker being treated by silane coupling
agent{ KH-550 ). Better interfacial bonding state contributes to strength and toughness being fairly
improved.
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