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Fig. 1. Application of PI film materials®-7.

http://wulixb.iphy.ac.cn

233601-1


http://doi.org/10.7498/aps.71.20221398
mailto:zhajw@ustb.edu.cn
mailto:zhajw@ustb.edu.cn
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1

) 32 2 3R Acta Phys. Sin. Vol. 71, No. 23 (2022) 233601

PIAEHAE R, HTE 0.2 W/ (mK)
IR, AR TF 48 . oAb & S A R, MR BRI T
PT H B AE = B AR SR A B . A T AR IE B 45 Y
IEH BT % e, FREY L RER
PI MBI SR A B E L.

J T P PT ARG AR RE, BF5E A B
FE AT IR TAE. — X PT 3L RA R
P, N FEmitmE &, 2T PIIM 13 %

0 KR SO S 1 b

B0 Gi2 50T AR A P S IIE G 2T 01
A EAR T, Rt A S B LS, e T8
T3] 3 4 128235 (14 54 LA B A e 22 2 [ 1
SEAE . P PTACE S 3R A SR RIS SR A
SRS, (R 09231k S BT R AIRAS, 48
o BEBCRAR AT P, SR fid A LB ry iR A, LA
B R R AR IR K. R DL PTOREER,
TE A AN i 5 AFORL 2 8 VT R A 2L
s, HETE NS T PTE S AR BSOS
AL A A 7 2R R e PT S SRR &
PIFCRHE PTSLIA A B 12, B BT 7 1) S A%
o, WA AR AR A A RUN, SEEBLRGE Y
P . AP RIS R i PT IR A5 Al
SEORHIPERE | SFURHERE AR AGHES LR R 1A 5 OB
AR ELAE IR R R IE R B, R i 2225 18 Pl
PERIR SR S 48 T X BRL AL RE 520

2 ik ALH

PORBPRLNER I 731 | ST AT S ROk
Mozl Fesh MRS BE R, ARHE S AL
PR TOURE 5 A AH EL R A FA% 1A R DTHR R 4R
BRREEA DT BT AT (SRS B RER
) PUROET A b AR A g LA 2 1 R
o, AEAS B AA IR IR AR 701 1R

b P y V
| Q@@ = (@
E = hv ¥ -

TSR IR/ 4> F AR AR 3, & S i
P 2 i 12,

ANFIRBHY G FHLHIA ], 2T 344
WARLERE R BT AVE . 748 A K A
RS Sh 0 FEL T, 3 R 3 A A P R 1 7
P L. & B WA, UL Tl R A
PRSI TE L, REAAAAE R T, (R Al BT
ML PR IE R T 1, NI, &R IvE Sk
DAL TR E. fEdE R IR, 2 FBURFH T
fTE S b, L S5 R S HON E, G
RE BRI T AR 2 SRR R R B, MBLER |
IR BO T 7 T R O R . 1 B O Ay 2
JEDRAT T4 0 5 B s | A5 F R B ZS TR
G ANSE A B LR o FRE 55 AR EAE . 5
1) P A EBOT A ph 25 PR 5 RS 1Y), S A Hh o F
AR TR IR B A, S B R IERE 5 Bk R A B8
GE R AT IR Bl [FIAsH4E B N e A 7 A B 22 Fil
TEAS BIR G 25 R U 19,

REFER BN MAER, FEHNFRAEEH
H1 32 Bl Y FL T LA B L 22 TR S8 A e, A
B I T AT . A TR AR N AR R
3, L T BRI o AR [ o A
AR B, B PR AR R A% 8 B AH &R 1 4 B T,
BEYRPAL S 3 iR M, BEYWHA ST
AT A HL ) 92 | 4y T i 225y Bk L) K oy Fi K
R, SREANRIRE, RN sE s T
SYTRINE. DEAD, ShREERE B | A 2 B &
A A I TC PR R 5 R 7R U, X e R R
A MR T R AR KA. HL, BEY
AR R B, F LR ARG 1.

PT =5 3 5 IR A S R i 4, DL
AT EA —$k . 8k =BT
TRAE ) SRS R Tl AR = T A A, B
B A A B 2SR 0 R ERET (PMDA) Al

2 kT RERETE AL R e 02

Fig. 2. Thermal conduction in material by collision of particles!'?.

233601-2


http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1

) 32 2 3R Acta Phys. Sin. Vol. 71, No. 23 (2022) 233601

K3 BEYHKSHLEM

Fig. 3. Thermal conductivity mechanism of polymers!'¥.
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Table 1. Thermal conductivity of the common

polymers.
Mk FR PEH/(Wm LK)
WERE (EP) 0.20—0.88
RAME (PU) 0.25
FimE LM (PVDF) 0.19
RWPHEAEEE (PDMS) 0.19
BRI (PS) 0.18
K2R M (LDPE) 0.32—0.40
% ER L) (HDPE) 0.38—0.51
RN (PP) 0.17—0.22
REtAEA (PEEK) 0.25
RE LM (PVO) 0.14—0.17
RWE e (PI) 0.10—0.35
RHEE (PVA) 0.20
R LI (PTFE) 0.25
REHEE (POM) 0.40
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Fig. 4. PI two-step synthesis route.
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Fig. 5. Schematic diagram of the formation of thermal con-

duction network?,
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Fig. 6. Calculation model of thermal conductivity!.
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Fig. 7. Heat transfer simulation inside the PI-based composites/*".
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Fig. 8. Chemical structures of PI-1, PI-2, PI-3 and PI-4/.
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Fig. 11. Thermal conductivity (a) and thermal conductivity enhancement (b) of PI composite films with different weight contents of BN®.
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Abstract

In the era of highly thin, multi-functional and integrated electronic devices, it will inevitably lead to the
heat accumulation inside the composite material, thereby seriously affecting the operation stability and service
life of the equipment. How to realize the rapid and efficient heat conduction and heat dissipation of dielectric
materials has become a bottleneck problem restricting the further development of electronic devices. The
intrinsic thermal conductivity of traditional polyimide is low, which limits its application in electrical
equipment, smart grid and other fields. The development of new high thermal conductivity polyimide dielectric
film materials has become the focus of research. This paper introduces the thermal conduction mechanism of
composite materials, summarizes the research progress and development status of thermally conductive
polyimide films in recent years, and focuses on the effects of thermally conductive fillers, interface compatibility,
and molding process of the thermal conductivity of materials. Finally, some key scientific and technical issues in
the research are summarized and prospected in combination with the future development needs of thermally

conductive polyimide composite dielectric materials.
Keywords: polyimide, thermal conductivity, thermal conductive filler, composite materials
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