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Polymide mpregnatingVamish W ith High Themal Conductivity

Zhang Xianlai Rao Baolin
(Key L aboratory of NonferrousM aterials and Newv Processing Technology, M inistry of Education,
Guilin University of Technology, Guilin  541004)

Absract Polyimide mpregnating varmish with high themal conductivity was prepared by adding inorganic
nano-powvder o the vamish The effects of chamical structure of polyimide, variety, dianeter and content of inorganic
powder on the pot stability of the varmnish and the propertiesof gelled fim were discussd in thispgoer Polymide im-
pregnating vamish has good themal conductivity which synthesized with MDA and BZD. By introducing 30% - 35%
a -A LO; nano- powvderwith granularity of 100 - 300 nrm 1o diphenyl-type polyimide, themal conductivity of the gelled
film achievesQ 65 - 0. 80W / (m K) ,while the rest properties retains the sane level as the original
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Tab 1 Influences of binary acid anhydr ide
M- (m K) ! IN
50 75 100 150 200 250 300 ),
RMVDA Q 388 Q371 Q 367 0 381 Q. 400 Q 365 Q 363 55 1
BFDA Q371 0 363 Q 365 0 373 Q 377 0 360 Q 354 85 3
oD Q 289 Q 280 Q 286 0 308 0 323 0 310 0 303 130 3
312 ,
, , ,DDE
2
Tab 2 Influences of diam ne
M- (m K) N
50 75 100 150 200 250 300 ),
DDE Q371 Q 363 Q 365 Q 373 Q 377 0 360 Q 354 85 3
BD Q 401 0 364 0 376 Q 385 Q 337 200
FDA Q 445 Q 405 Q 405 Q 414 Q 367 3R’1
32 )
321 ,
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) ) , , 300
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Tabh 3 Influences of nanopowder on appearance of varnish
dgy /rM 1% ( )
( ) (800 /2 h) 30d
- 0 0
SO, 12 250 24 4 )
TiO, 21 13 5 13 2 «C )
a - AlLO, 13 300 300 «C )
a -ALO,; 13 300 28 0 ( )
a - AlLO; 100 300 30,0 29 3 ¢ )
a -AlLO; 400 500 300 29 9 , )
Y - AlLOs 50 100 300 27.6 ,
Y - AlLO; 300 400 300 280 ,
4
Tah 4 Influences of nanopowder on properties of varnish
) dso /rm /s IN( ) M- (m K) t P
( ) (4 23 ) ( ) 1% 300 50 200 300 /g an”®
- 231 9 90 85 3 29 7 0 371 Q 377 0 328 1 385
SO, 12 280 117 12 6 - - 0 423 - -
TiO, 21 186 10 4 371 - 0 406 - - -
a - Al,O 13 199 127 68 4 380 0 526 0 486 0 405 1 684
a -AlLO; 13 223 12 9 74 4 36 8 0 513 0 488 0 410 1 661
a - Al,Og 100 300 168 13 2 93 7 429 0 653 0 550 0 438 1 704
a -AlLO; 400 500 129 130 98 0 36 9 0 681 Q 555 0 438 1 699
Y - AlLOs 50 100 203 13 2 67. 6 3B 1 0 456 0 450 0 391 1 597
Y - ALOs 300 400 181 130 76 2 37.9 0 461 0 455 0 384 1 600
0 1) ,
322 )
1 , a - ALO, ( 3) : :
(o) 30% : e
: : ( 2 ;
4) 400 500 m , 100 300 €M o - ALO,
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Fig 2 Influences of nanopowder content
33
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Fig 1 Transnission electron microscope images
of related powder

3
Fig 3 Effects of nanopownder content on themmal conductivity
and aging property of gelled fim

5
Tab 5 Influences of nanopowder content
1% ( ) Is 1%
(800 /2h) 30d (4 23 ) ( )
0 0 231 9 90
30 29 3 , ( ) 168 13 2
35 338 , ( ) 130 13 4
40 37.5 , 151 14.3
45 43 3 , 138 155
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Tah 6 Influences of nanopowder content on properties of varnish

1% IN( ) M- (m K) P
300 350 50 100 150 200 250 /g an”?
0 0 85 3 29 7 95 8 Q371 Q 355 - Q 377 Q 339 1385
30 29 3 937 429 85 8 Q 653 Q0 540 - Q 550 0 459 1 704
35 338 114 7 44 3 76 7 Q 793 Q 596 Q 564 Q571 Q 469 1 766
40 375 121 8 44,2 64 3 0 917 Q 664 0 610 0 576 Q 461 1814
45 43 3 126 1 355 46 4 1017 Q 756 0 689 0 688 0 548 1 899
30% 35% , 300 : 30d
, , 30% 35% , ,
50 0 37W/(m K) 065 080 , ,
W/ (m K),
1 , .
, , 2002;33(2):136 141
2 , .
4 ,2007;40(5): 60 62
3 , .
(1) ' ,2008;38(2):1 5
4
, 2002
(2) SO, TO, 5 \ , .
s s ,2005; 25(6) : 36 40
(3) 100 300mMmm a - ALO, (
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