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Abstract: Carbon/metal composites are high thermal conductivity and heat sink materials with great development
potentials. Breakthroughs in higher performance and the development of near net forming are the only ways to meet the
high-power heat dissipation needs in the future high-tech field. This article reviews the theoretical calculations of heat
transfer in carbon/metal composites, key influencing factors on thermal conductivity, and the current development status of
near final forming technology. It points out that in the future, the development of high thermal conductivity in carbon/metal
composites requires breakthroughs in interface thermal conductivity theory calculations, theoretical screening and
optimization of key parameters. On the other hand, it is necessary to comprehensively consider the interface, reinforcement
size, content, and distribution, integrate and control multiple parameters, and even conduct architecture design to achieve
breakthroughs in higher thermal conductivity. Finally, it is necessary to develop preparation technologies for near net
forming, in order to reduce the application difficulties of carbon/metal composite materials represented by diamond/metal,
which are extremely difficult to process and costly.
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Fig.1 Interface thermal resistance: Heat flows through two heat
transfer mismatched materials, and a discontinuous temperature
drop occurs at the interface™

(2)A T g3t BT ABH DA AR A5 8 1 3
W] B s A T AR I K R 4, H i/ 42 @ 2 A ¢
B2 R H E IR B (T 55%) 1 KRR (— >
100 porm)fific 44 8 AR UM AR RGP T i/ 4 ) 52 A R
B T A SS%UIRFL B0 4 W14 )/ 2
B AR, AR R R SR LT B LT
e TR BBVE A BN T, 33k i 24 L TR R
(1 55— AR T,

2 mIEREAVMHHRIAR

RIS DT Ik /4 8 52 5 A RL, LU # AL 3
TR ST B G R 2R DL SR AR
) 3% [ P A BIF 5 BIR:

21 RAESERITE

TE4 8 L TR AL A F A, TR R A rh
T TR FLEM, R L, ARG E -4 8 7
[ e = R R B B o i = O
RIS 5AE S R i T RE R A M S
o LT PR ) e AR R AR T
7 27 2% it A% Y (acoustic mismatch model, AMM) Fl 7k
Sk i A% 4 (diffuse mismatch model, DMM)® | F 3k
A 3 ok B A AR

LA AMM BERU R ] HAR BN, A A G 3 7
THIAR P B G S i, B2 B T S5 R Y
Yok S P A0 2 TG ) AR A B A ST (P
BREYDE T A TR/ TP E 1 7 S Y
B MR A BT Z, A0S T 2R SR A 5

http://www.cnki.net



(FHIE K A )08/2023

MikF, EANMASSAK/EEESMBMRER <721

5, FOHR SR bR R 0 580 p MR, 1
Zepv, 7T 1A ) G T LT T L
WU HRE B 75T 10538 o T8
Cni= g2 )
(Z+2,)

AMM 15 7 ] T e /4 i T 5 4 R 5 T A
TR Z N Tan S 09EE T4 WA /4 8 5 w2
MSEBR oY, ST BR-k ALY -8 B -2 Jm A A
Y- Jm 2 )2 S BR8] 2), 76 AMM BB A |
T T A ] R o A T JZ 45 R ok 2 T 48 Jis Ak <6 W
A1 183 52 G L B T AR BEL AR 2

LA AMM RS S S50A [ A ST Y 5 T
FARH

Vm ' PiVr

7 (Pmiﬂwrz )
SH R A [ R A T8 Ak A R S R e Ol AR A T
P A A e P B 5 7 SN T LA R R Sk ok ) B
VIFN SR 3 FRET XTI 2 A S PR
SR FH 2 ARl H I VR T E 5 Fl BRI O =X BRI AR 4 T
FARAF W/ 42 JB A5 BRI S T A1

L1 1 1 b 4l b g
h hDia—C hC—M hM—l hl-n'mrix KC KM K[

A LA B R R K AN ) 12 AR
HEG R B AR, AMM 83T AMM FiAl

IO SN
h 4 PV P

() LT A 5 R A 23 B RS A R AR A1
B0, T ST BEAE 5 S 25 FR AR I E A A
TR 4400 6 0 2

Bl E AR RS, 55—V IR 13
JIEERER T Ot B R M R A T TR, T
V2 Ad A 28 8153 3l 3 2 0 ik W DA 3RS - B 9k
fa, I HonJ LUIE A U AR A B4 2 B L 1A%
P ALFELE P, X LA I 5 A B B T
PE, O MERR LIS F U, AN R ZH O RS I
AL R R ek %, KR MER 280+ 3) )
AT RE SR B — IR R A R ARt T
K 3 F Born-Oppenheimer 119 M 3k 5 4 3l /1 2%
(ab initio molecular dynamics) ] DL i1 5 #4 5%  HOKG
JE— M TE M T B 15

— A AP T 5 S T PABH Y F o R A0S R T A
T RBERE TR T m R, BE i s
Iob R LT O A R R L CIL RS, kS AR
75 IS AR 7y A i i i ik %
%, & Bk — 42 8 v () AT FABH A AR U . Shenogin
SN RXT L T de 5 AN TR 4 Ja 0 S T AR, K S
EjANTR] 453 Ja 1) S T AR A 22 B 40— A 55 1% Bt 1 A
FHL RT3k 4 — A7 82109 3 A, T LLA SR 2R — M i i/
53 B 125 1 07 6 T L B AL AL LA
7 S (H A W5 1 R T R i/ 4 & 52 6 M RE AL T

P2 HET AMM R T35 52 R 4 W7 /50 52 6 B RE S T AR A 22 J25 A A 0
Fig.2 Multilayer model for calculating the interfacial thermal resistance of actual diamond/Al composite materials based on
AMM theory!™
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Fig.3 The influence of interface thermal resistance and particle size/content on thermal conductivity calculated by the finite element
method: (a) SiC/Al, (b) diamond/Cu, (c) schematic diagram of the sandwich structure model with two interfaces!”
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Fig.4 Effect of particle size on the thermal conductivity and bending strength: (a) SiC/Al, (b) diamond/A1*
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Fig.9 Several typical high thermal conductivity configured carbon/metal composite materials: (a) dual size hybrid diamond/copper,
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