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technologies, the electronic equipment and circuits characterized with miniaturization, micromation and lightweight lead a trend
in modern time and coming days. Therefore, a better performance on heat dissipation is urgently needed. Nowadays, most
electronic devices and equipment extract heat through the application of thermally conductive silicone grease, thermally
conductive silicone gel and composite materials. If a layer of thermal conductive coating with high thermal conductivity,
corrosion resistance and good bond strength is prepared on devices and equipment, it will achieve a better heat dissipation.
Starting from the application of high thermal conductivity coatings and its features is explored, and forth three types of high
thermal conductivity coatings with different preparation methods and material systems, the research progress of preparing high
thermal conductivity coating by spraying technology, magnetron sputtering technology and coatings technology are introduced.
Comparing with these thermal conductivity coatings prepared by different techniques, it can be found that the coatings prepared
by cold spray technology has a higher thermal conductivity, because the air is a poor conductor of heat, and coatings prepared by
cold spraying technology has a low porosity. Furthermore, it will be denser after heat treatment. However, the spraying powder

is still conductive. So need to make further study on insulating and high thermal conductivity coatings based on cold spray
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technology in order to improve the thermal conductivity of devices and equipment.

KEY WORDS: thermal conductive coating; thermal conductivity; spraying; magnetron sputtering; coating

Bifi 5 B I TG R R, e Al RN A A R BA
J AR R B -1 5 P R ) R R O Bk B AR %
F14) FEL B DA R R OAG /)N ) PR BB T R SR, S8R T
VL& TR L B 1R 45 /M, JC RS FE RN R AN W7 1
T, AR BT G ok ™, R R SR T A A BH
B Ay B ] i S P I £ R A R R R U
Hh, LED (Tt & SUIR kg, TAES RPN
15% 0 B R SE OB RE , AL AR JL-F- ARG 40 il ARG
W ECHOREE, LED 8 i ghiissam BT, S8t
RN F Ay ) R B A TS i R A, R A
A AR DA S B L B AR s A T A, S A KR
HEE, HRSIRET S, RER PR R EE
FEAG . WFR R, X FHFR&RNIIRE, Kz
FPETA S SR EEf 300 CREIRE 200 °C, HFawnl
DIARFFB SR PN RS e R AR,
T H B o g 7 &= A K it , O bR a]
FRERAERBHET , Ao R S WOOR BRAR S i, il
P78 R 25 2 1 AR BE T, A AT BE Ik 2 T 4 it
T i, SEOLIGE TAEm AWM, BEHE R R
B HRERIR AR, BB S RER A A
FTHOREZ R, Bl ECAE . AR,
AR ECHR T A ESR O, A, T fiE
UR 25 RS T AT BRI | RIS B
PSS IR AR A S A, AR T
PR, WL, SRS N SRR RS T
EENE L.

AT, Exd 8 el ok e Ik aE, nr L
SR I Mg el e e v s i B i I R Ok
KA EICR, HHW BN 2, AT L4
R BRI R A TS O Sy b AR R
WE AR, BARIT RS TR 600 W/(m'K), H
il TEE A, wIESA R, ISP Sy
RIXECY S PR, 7820 T8 4 i 0 3 1 I 0 — J2 R 4R

TR R 2 RIRZ, R UL S A
W77 EGRRZ R, WERTRIZA T R Y ILR
TR, DR R, AR SR I A0 PR IELE T~ e
B 2 BRI B B P2 ARSI 28 T S IR 2
AR TR #0718, AR SR 2R BT RHAR R o X 1
KB, HETVRWIRIRIZ A B R AR, Y mER ] A
SRR BA G TR Ik 455 0 R A A
AE S 4 Mo 2 /N UAE | OB R S R T L Y
BT R

1 SRREMSTE

HAT, SHREARIES &S EHE R, 4>
h =K A LA R A 1 4 s L al
WIRE . EEEENAMREGIRE . &EEYKRE
LR - 4% RN K E R ARZE . &EEABGE AR
2o Hil&FRIRZENBRE A TR IR . B
A B TR AR R . B TR DI RE IR
FHEARGIE W ERFERZ . B4 SiCIRZEU LK Si %
F VLA AIN R JZ . DLC 1&)2 . WA I 5 H ARl
B FPRRER, W ARREVRRE . REEE
KA R g 55X, T EIRZE NG R,
M e RE . WESEZS R, 7EASTR A& ik
MTZESHTIRENRZ, LA TRREHRTE,
B T AR A BRI 8 =R e 4 s SRk
B . AP BE s A A R AR R . R ALRE/
AALER UL . AL BURL A OB 5 1 S A E .
X F2 B RO R HLA B RS, T DU AT Y
PR TR 2 TR A PO A DILRE RO SR A
R INEALES (70 W/(m-K) ). ZALH ( 220 W/(m-K) )
KAAALEE (250 W/(m-K)) =Floki+, #il& T —/MS
Pk R0 TR s L SRR, DR R R
) S AMERE



- 130 - * wm #H R

2021 4 6 A

2 SRRENFR

21 REMBHEER

WRE G ) B I R e, TR A R T
DR —ZHEA SRS ENRZ, 7T LR Sk &
R S A i o RIS il 2 TR A s AR AE TG S B
RIEBIR B E AR, BIHE TEREGRZ,
WEFRZE M, IREEAE 50 CHy, BHESIREMGR
TE 290~310 W/(m-K)Z [[], FX TALSE A4 & 4 it
BEE, HASREGEIRE T 100 W/(mK), ZRFR5E)
Tl e A BB 2 AR E AT RN 38 Wim'K), &%

Before corrosion a

After corrosion

Gt W B4 2110 100 1%, 4238 304 NEBNHCG AR 2 1%,
2.2 FRERMEMHE

SR Z R E AR A AN, R T R A
JE ik, EERE A A, Kk, S T uNE
AR, AR Z I LA PUR v o R A AR
DA BB . AR . SRR AR A RO, il A5 Tt
S E S IARBIGRE AR PR R, &F
BWREmRE (F 1), oilFERmILT L1k,
FUA R P o o Li 2P & 5 SRR TE 25
50, 90 CHYMREE T FRRMEV I CE 240 h 5, 1)
PREETC B AR

Pl 1 AR o i T )

Fig.1 Morphology of samples before and after corrosion
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Tab.1 Comparison of properties of high thermal conductive coating by cold spraying
Base Coating Heat treatment Measuring temperature Therzr\lxa}l‘r;(zrll‘c}élgt)ivity/ Reference
Silicon wafer Copper 400 [29]
Diamond/Copper 580
Aluminum matrix ~ Copper 25 C 317 [30]
150 C 319
Aluminium alloy Copper 30 C 187 [31]
Vacuum annealing 30 C 225
Aluminum matrix  Thick copper 251.19 [33]
Thin copper 190.51
Thin copper 300 ‘C annealing 195.1
Thin copper 500 ‘C annealing 340.67
Aluminium alloy ~ Thick copper 200 C annealing Room temperature/100 C 189.6/340.6 [34]
Thick copper 500 ‘C annealing Room temperature/100 C 195.4/328.4
Thick copper Room temperature/100 C 199.3/204.8
Aluminium alloy  Thick copper 500 ‘C annealing 340 [35]
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Tab.2 Comparison of properties of high thermal conductive coatings prepared by thermal spraying

Thermal spraying Base Coating Thermal conductivity/(W-m "K ") Reference
High velocity oxy-fuel spraying Copper Tungsten/copper 326 [36]
Plasma spraying Steel AL O/ MWCNT 7.2 [37]
Plasma spraying Steel AlO3 3.3+£0.8 [38]
Detonation spraying Steel Al,04 4.0+0.8
Thermal spraying SiC Si 354 [39]
Plasma spraying Steel Tungsten/SiC 59 [40]
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