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Abstract

The thermal conductivity of aluminum/diamond composites is directly affected by the particle
size, volume fraction and interface properties of diamond. A large number of scholars have pro-
moted the interface bonding of aluminum/diamond through the modification of raw materials,
and optimized the preparation process to improve the thermal conductivity of materials closer to
the theoretical value. Based on the understanding of the preparation process and micro interface
of aluminum matrix composites, this paper reviews how to improve the thermal conductivity of
aluminum/diamond interface to optimize the thermal conductivity of composites, mainly through
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the formulation and modification of raw materials, material preparation process and other me-
thods to optimize the thermal conductivity of the interface, so that the composites can reach the
theoretical prediction model as much as possible. At the same time, the application prospect of
aluminum/diamond in the field of heat dissipation is analyzed.
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Figure 1. Aluminum/diamond volume fraction and thermal conductivity [4]
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Table 1. Theoretical calculation values of ITC and TC of composite materials with different coatings [13]
# 1 TRERE AR ITC F1 TC IIBHHHEE[13]

w 8.31 741.4
Mo 8.37 741.7
Cu 4.53 680.46
Cr 12.35 768.94
Ti 4.84 688.31
Ag 1.09 453.75

C. Xue %5 A\[14]bLH & NIA R ARS8 IR F ISR & BRI T 2. 15 HH &R R T PR #
F2A 475 W/(mK), X ELEE T 31.9%, FHEAMERA T 28 405 W/(mK), X HE$E Tt 12.5%. Wenshu Yang
L5 N [151K PR IR 0 S WA HEAT 9 W AREE, REIH5MRTE W 2, FHH AR RN
M, R 2 R, HEEN 45 nm I VTR RS2 620 W/(mK).

L 1H 9% 24k, Longtao Jiang [16]106 WA R HREAT T & TG, 58 T 8 NIA B 5k
R, #MFEIL 613 W/(mK). & 3 AL ESNIAFERERIA WIS, o] LG A 5 &RIA R
T, POCAEIRA R R BRI % B S NP FARE R, (R E A MRS IS &R
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Figure 2. Coating thickness corresponding to composite thermal conductivity [15]
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Figure 3. Sectional morphology of diamond and aluminum/diamond [16]. (a): lonic polishing of diamond surface; (b):
(a) enlarged picture; (c): Aluminum/diamond sectional morphology
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Figure 4. Variation of thermal conductivity and interfacial thermal conductivity of composites with temper-
ature and holding time [18]

E 4. EAMRASERFEASHEEFREBMEHLHE18]

3) FEFHE

PR 515 (SQ) 5 AR F5IE IR BLARML, AR NI ), [RIRE R E R AL b . Hf 4538 TR Lk
FEATCEIAS R S, H R BRI TR B T, kA T AR . B ER . SR E R
e HAS T 0 3 5 A SRR R . FYR B R TGRS . BEIRE . BB TRBIE R IR RS
Wi 5/ 4 NI A b ) B P R LT 45 4 MR RE . Pingping Wang [19]5% FI A% G5 3% i 44 36 FIAR AL 5% 16 25 32k 1) 4%
IR 58RI & WA AR, WA T THGEIE . BB EE. BEERBEE IEm, FeTs
13 EERI SR A M EH#VE 2 606 W/(mK).

4) EBERERRG

LSRR R4 (VHP) Ry — Rl i HUWOIN  10R K 1a 4 T 20, Bt R A0 SR RN 4 NI TR A JRORH I A5
JiE P E NS P [ B il P B 2 R SRR R, T AR R D3R I B 008 B B 1A MR B0
A5G 28R . Zhangiu Tan 28 A [5]1 1 Jake ki R G4 A, SRERIH A SR J s kbeds, HR
FLT R T Rl I RTT [R) 55 R 35 0 BR 4 NI BU% FE R R 2 1 sg e, 1] 5 N R R SEBR 0 VT e
I . AR N 20@ e 35 T 20 4& M S REIERA, A& E 650°C . fRIER A 12 min. 3
FiRSF 500 pm B, #eF 2 E SIAF] 677.5 W/(mK).

~ Q —_
500 450
é E E 500{The DEM prediction
%400 % 400 % 450
100 = 350 = 400
S k3] S 350
= E 2
S 2004 S 300 9
o
= 1001 < 250 = 250
g g E 200
g o 8 200 g
= 550 600 625 550 655 = 34 67 100 135 = 15 30 45 60 90 120 180
Sintering temperature ("C) Sintering pressure (MPa) Sintering time (min)
() (b) (©)

Figure 5. Forming temperature, forming pressure and holding time—Aluminum/diamond thermal conductivity [5]
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