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0CPQK�â��6R-ÉSTÂ½½�UV+W

XY-Z�����âðñ�â�[��\kl]þ

�ø�V Ni�CNT ° LIT-PDMS ê���íÕ

LIT-PDMS õ���
��Æ^�°��K����

) M ± Ã ã - _ ` þ ò � a b c d è é �

Ni-CNT/LIT-PDMSê����²#/ýK��J-k

l��%��)M±Ãã°[
�0-$�eef�
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Km-xy 5~10 µm-nso99%-GpPqr

@ ® s t u v � w x y Ì � � � � 	 
 �

(polydimethylsiloxane-PDMS)-zZª{AÏz|�

�}~��2���-��|��	
�5-B Ïz�

2���-���	
�5°�(Pt)�®�-�� DOW 

CORNING 184Ì���	?(silicone oil )-�s� 500 

mPa·s-GpPqr@®stuv�wxyÌ����

���(sodium dodecyl sulfate-SDS )-nso99%-

GpPqr@®stuv�wxyÌ  
���

(carbon nanotube-CNT)- nso95%-��
�s

t�wxy� 

�Æn Nim�V 120 ����" 4 h-Ú[��

"/0���%ª������	
�� AÏ 7 g°

BÏ 0.7 g���� 30 min�����-)����

�-@Ó��®� PDMSÏ��ä� 3 g����	

?-Ú 1000 r/h������ 30 min-¼� ª��

��-¡@��®� LIT-PDMS Ï�)������

ª¢ä� 11�22�33�44 g� Nim2Ni��½�>

J£ª¢z 1:1�2:1�3:1° 4:15-�¤Jä� 0.25 g 

CNT° 0.1 g SDS-Ú 200 r/min������ 24 h-

¼���ª¥)��Ï"-¦�����Vù �î

¾! 2 h-����Ï"§!¨�©���-²#ª«

¬­Æs-ÕJ�¬ ®��¬ z¯s�z 1 mm

� =-S~°± PAN�
²O³\zâD�´-µ

©¶·¼Õ-E� 130 ��ù ��"�® 1 h-@Ó

4ø6��J� Ni-CNT/LIT-PDMSê���¸¹-ª

¢ºz Ni/PDMS-1� Ni/PDMS-2� Ni/PDMS-3 °

Ni/PDMS-4���e»¼;½ 1ìn� 

²#â&¾¿âÀ(S-4800-Hitachi)bÁ¸¹ab

�Â-XÃ´ÄÃ(XRD)®(Xpert Pro Mpo-Bruker D8 

Advance)¶··¸�ªZ�f+Åabèé-Æh¸

¹+Z��W±-±�ª%®(DTG-60(H)-Shimadzu)

¶··¸) 20~800 �|}~�±gh��íÕ¶·Ç

+(2450source-Keithley)�È�/ý�(WNMC400- 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

® 1  Ni-CNT/LIT-PDMSIJKL¯°±²B4® 

Fig.1  Schematic fabrication process of the Ni-CNT/LIT-PDMS 

composite 
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® 2  Qe¶¯·H® 

Fig.2  Model diagrams of performance test: (a) tension/ 

resistance test device and (b) induction heating device 

 

UV CNTàë>Jª�o� 2.5%-èÒV Ni-²#
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® 3  PDMSµ Ni/PDMS-4¯°> XRD®¸ 

Fig 3  XRD patterns of PDMS and Ni/PDMS-4 samples  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

® 4  PDMS= Ni/PDMS-4¯° SEM¹º 

Fig 4  SEM images of samples: (a) PDMS and (b, c) Ni/PDMS-4 
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® 5  »¼½¾> Ni/PDMSIJKL>`a[\b 

Fig 5  Static contact angle of Ni-CNT/LIT-PDMS composites 
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® 6  °¿ Ni/PDMS-4CÀÁÂ 

Fig.6  TG analysis of Ni/PDMS-4 sample  
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® 7  ¯° Ni/PDMS-4iE�d 0.001x���� 30�vfÃ 

�GÄÅ 

Fig.7  Resistance change rate of the Ni/PDMS-4 sample stretched 

at ε=0.001 for 30 times 
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® 8  »¼½¾> Ni-CNT/LIT-PDMSIJKLivw 24 V>

pEqC��Æ|ÇÈÉÊË�Ì® 

Fig.8  Temperature-time curves (a) and infrared images (b) of 

Ni-CNT/LIT-PDMS composites induction heated at 24 V 
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2.9  Ni-CNT/LIT-PDMS ���	������ 

½ 11 z·¸ Ni/PDMS-4 )6�Ñ�âÏ~�[


�å½��·¸ Ni/PDMS-4)-20 tP!
Q"$

R  12  h-�  20  g  �S%�¸¹E�)��Ý 

 

 

 

 

 

 

 

 

 

 

 

 

 

® 9  ¯° Ni/PDMS-4i»¼tuvw>�ÆÇÈÉÊË� 

Ì® 

Fig.9  Temperature-time curves (a) and infrared images (b) of 

Ni/PDMS-4 sample electrically heated at different input 

voltages  

 

 

 

 

 

 

 

 

 

® 10  ¯° Ni/PDMS-4 ivw 24V ÍvqC�� 20 ���-

xÎÄÅ 

Fig.10  Temperature-time curves of sample Ni/PDMS-4 

electrically heated for 20 cycles at 24 V 
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-ÕÖ)Ñ�âÏz 18�24° 30 V

|}~�
=��ß®�>F�íÕàá+�bÁ!

s�®|}/ß-ß
#	�U~fG-
=ß®z

%�#	/Úªz 2 T-�Tz
=!s�-20 t�

��Æ� 0 t-�T) 0 tôl6�-q
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%�-UV%�±���õV
-É%0[�FUV

?±½-[WF�±J�ÝÞ�ß®�
=�?�x

»(1)~(3)/ß-¦Ñ�âÏ��ä-¸¹?±Óå.

¦��Æ���ß®>F� 18 V 439 s��Ó 24 V�
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�å� 18 V� 0.045 g/s
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® 11  ¯° Ni/PDMS-4»¼vwÍ>^@ÏÃ 

Fig.11  Ice melting rate of Ni/PDMS-4 sample electrically heated 

at different input voltages  
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�[Y�¦

'(�\ók"-âÉ�®�Ò-É)'(è\�-

âÉ06�7êÓ3ðâÉ-Z�»ef� Ni-CNT/ 

LIT-PDMSê����/I�°gh�� 

6) ²#ß
�eef� Ni-CNT/LIT-PDMS ê�

���ß
�/9�-ß
�å� 18 V � 0.045 g/s

�ÆÓ 24 V� 0.055 g/s° 30 V� 0.086 g/s� 
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Inductively Heated Ni-CNT/LIT-PDMS Composite for Ice-phobic/Deicing 

Applications 

 

Qin Wenfeng, Wang Xinyuan, Li Yayun, Ai Xuan, Fu Jiawei 

 (Aviation Engineering Institute, Civil Aviation Flight University of China, Guanghan 618307, China) 

 

Abstract: A new composite material based on Ni, CNT and LIT-PDMS was proposed, which can make use of eddy current thermal effect 

for non-contact de-icing, and maintain its reliability in the complex working environment of aircraft. The Ni/PDMS-4 composite has a 

static contact angle of about 106.5°, which is hydrophobic and can effectively prevent water droplets from accumulating on the surface of 

the aircraft and thus freezing. When the input voltage of the induction heating device is 30 V, the maximum equilibrium temperature of its 

heating is about 120 �, and it can be heated several times with good thermal stability, and only needs 232 s to completely melt 20 g of ice. 

The internal conductive network of composites has good stability and resilience after the tension at ε=0.001 for 30 times. 

Ni-CNT/LIT-PDMS composites can complete the aircraft de-icing work to ensure flight safety. 

Key words: Ni; carbon nano-tube; polydimethylsiloxane; aircraft de-icing 
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