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• Natural Rubber TSR 10, SMR.

• Cloisite® 20 A, d001 =  2.70 nm (O-MMT).

• Cloisite® Na+, d001 =  1.17 nm (MMT).

E L A S T O C A L O R I C  E F F E C T : C A L C U L A T I O N S

• Deformat ion level :  400%

• ΔTcool

• Heat absorbed per  uni t  vo lume:

     Qab = (h·A·׬𝑡1

𝑡2
Δ𝑇 𝑡 𝑑𝑡  ) /V

• Coeff ic ient  of  per formance:

    COP  = Qab/ (Work of  def . )

WILL THE ELASTOCALORIC EFFECT 

OF NATURAL RUBBER CHANGE THE 

FUTURE OF AIR CONDITIONERS?
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ELASTOCALORIC  EFFECT
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• Strain induced crystal l i zat ion  (SIC )  i s  the 

major contr ibutor  to the elastocalor ic  

effect  of  NR.

• Addit ion of  nanoclays  has demonst rated 

to enhance S IC of  NR.

E VA L U AT I O N  OF THE ELASTOCALORIC EFFECT
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S A M P L E  P R E PA R AT I O N
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NR_1MMT  1 phr MMT

Set up: high-speed tensile testing machine (STEP Lab S.r.l, Resana, Italy). 

Samples: 25x15x1 mm3.

 

NR_3MMT  3 phr MMT

NR_5MMT   5 phr MMT

NR_1O-MMT  1 phr O-MMT

NR_3O-MMT  3 phr O-MMT

NR_5O-MMT   5 phr O-MMT

A : area of heat exchange; V: volume of material; 

h : heat transfer coefficient.

NR_5MMT NR_5O-MMT
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E L A S T O C A L O R I C  P R O P E R T I E S

S T R U C T U R A L  A N D  M O R P H O L O G I C A L  

A N A LY S I S

• Compatibi l i ty  rubber-f i l ler  plays a key role in the cool ing performance .

• NR/O-MMT nanocomposi tes  show up to 45% ↑  in  Qab per ref r igerat ion cycle with respect to unf i l led NR.

• ↑  S IC,  ↑  macromolecular  st ructural  homogeneity,  and st rain ampl i f icat ion effects→  better  cool ing performance.

• MMT yields only marginal  improvements  →  poor dispers ion and l imi ted nanof i l ler -matr ix  interact ion.

• Good degree of  intercalat ion/exfol iat ion  of  the 

organo-modi f ied nanoclays within the NR 

matr ix .

• Natural  MMT exhibi ts  a st rongly  aggregated 

morphology .
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