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Advances in interfacial modulation and thermal conductivity of

diamond/Al composite heat dissipation materials

ZHANG Wenhai, GAO Jie', ZHU Junwu , DU Le , ZHENG Ke , YU Shengwang
(Materials Science and Engineering, Taiyuan University of Technology, Taiyuan 030024, China)

Abstract: Diamond/Al composites have the advantages of low density, high thermal conductivity and adjustable
thermal expansion coefficient, and thus become one of the research hotspots of thermal management materials in
recent years. However, Al,Cs, the interface product between diamond and Al, will seriously affect the properties of
the composites, increase the thermal resistance at the diamond-Al interface, and its easy hydrolysis will easily lead
to the failure of the composites in service. In this paper, starting with the negative effects of interface Al,C; phase,
the effects of the current main methods to inhibit interfacial Al,C; phase (including interfacial control, diamond
surface chemical modification, diamond surface modified coating and matrix alloying, etc.) on the interface and
thermal conductivity of composites are described in detail. Finally, the development direction of diamond/Al
composite heat dissipation materials in future is prospected.

Keywords: diamond/Al composites; Al,C3; thermal conductivity; surface chemical modification; modified coat-

ings; matrix alloying
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Dia—Diamond
1 &WIA/Al EEEA S REEETT R
Fig.1 Diamond/aluminum composite thermal conductivity

improvement approach
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O R e
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TR G MA NG R, FEAMENREER
ik 613W/(m-K), 24l Al i) 2.6 1 .

B T 2EEERIA, FB 527 5 R T AUSUAL B
Tk 2 AT AR . a0 Li O 4 R
MARAT R AR B LG &SR A /AL E &
MR, G5 RERB, TER ARG H 5 Sk
FINREBE S B R R ORI S R] B 5 2
EFHER, REmAEER 564 W/(mK), MERS
AP E G MR R R BN, RS
HEMEBHERERGEFE N 494W/(mK), HE, AX
AT LLS AL LA s Ry AR A AIN A T B A9 2L 1T ALC,
MTE B, 42 @ 5 A bR TR K 2 . Zhou %5 1)
FHEW B AR &S THA CiRZMEN A
(Cr)/AVEZ G MR, 8 5 A Ak B Rk i A s 2 K Foim
PO B RS R U SO I (R S SR
fifi A ALC, (B e a2 SR H, Hoih T 5
Aly5Cr, F1 AlCr, () A2 B, #1556 M1k Z A 1Y
148.61 W/(m-K) $£ 7% 309.2 W/(m-K).

(0%))

A14C3 L £1

[011]5//[110] 5y,

K2 &N {100}/A1 FHEIR) TEM B : (a) SRR 2 (b) RIAMSEEREZE, Z=[011]; (c) &RIf-ALCs AT
HRTEM [E%; (d) £RIAF ALC, /Y SAD EIZE; (e) XF1&l 2(d) Ry

Fig.2 TEM images of the diamond {100}/Al interface: (a) Low magnification of the interfacial region; (b) Convergent beam pattern of diamond, Z=[011];
(c) HRTEM image of the diamond-Al,C; interface; (d) SAD pattern of diamond and Al,Cj; (e) Interpretation of Fig. 2(d)!"”
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T AR AT AR AL BT 2 AR A (B03), Bl TR
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Fig.3 Fracture morphology of diamond/aluminum composites®®: (a)

Original diamond; (b) Enhanced by argon ion bombardment of diamond
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Dia, C, M, I—Diamond, carbide, metal, intermetallic compound,
respectively; i, K—Interfacial thermal conductance and thermal
conductivity respectively; L—Thickness

Vel 4 GxRIFr/ 4 Jm S A i S A LA 2 )
Fig. 4 Interface thermal resistance model of

diamond/metal composites®®'*?
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