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Effect of Cr coating on the thermal properties of
Ag/diamond composites
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Abstract: Cr-coated diamond particles was used to prepare Ag/diamond composites by vacuum-hot pressing. The
effects of coating on the thermal conductivity and coefficient of thermal expansion ( CTE) of the composites were
investigated. The experimental results show that the Cr coating dramatically improve the interfacial bonding between
the diamond particles and Ag matrix, which in turn decrease interfacial thermal resistance and enhance thermal
expansion restriction of diamond particles to Ag matrix. The theoretical analysis reveal that the thermal measurements
of the composites with uncoated particles are largely lower than that the model predicted, whereas the experimental
thermal conductivity of the composites with coated particles is close to the DEM model predicted and the experimental

CTE values are close to that the Kerner model predicted.

Key words: Ag/diamond composites; thermal conductivity; coefficient of thermal expansion; coating

FEE AR THRARRRER R, B Fuas 4
JRBE SRR , AL BB Kk SRS N A R
FRERANBRELSHMEARES T, Z—FHE,
TN RERE 2= LR RBN S, EH R
ZIEFRE KRB LR (ARE) 25 BM AT
R B 2R B BB 3T R 3o BT LA B F5 BAT L3
PR KK R RO R G Rt E 3R
A, R MAREEMB, W0 kovar 48 BAE
&, UK AVSIC AN MK RS ¥ SEH

* WIFS & PHZT BT B I B (2009¢k3030)

FEALEN AT EIHNASENHERE, —&
AR 200W/ (m - K) P, B, BF 0 Bk
R Y5 2 SR b kAR IS B 60 8 B 5 B ( =400
W/(m-K)BHEEEHE X,

RO EABERSH(1200~2 000 W/ (m -
K)) ,SREMEHAEKRR (4K 1.2 x107°/K),
BRALARSRAERE +4RE&, =R E K
BT EEAELSNAOESBRESMR A
RIRLFARN TR . M CuAg EHASELE N

* + LPR(1960 - ), 5B i+, ., E-mail; mawenyuesyu@ 163. com

RS B #9.2013 -08 - 19



ERBEIY

DXRE:Cr BN Ay 2 RIGE MR ARG W 3

EE, SHENABRNEAMBEZRTHAS
REHEZXE 600W/(m - K) FEHK R4 ~8) x
107/K Z [8], ] 553 S b M IU B o 3 R T B £
SRA/EREGMBTTBRAR B/ ENHEKN W-
Cu AVSIiC.AIN %H R, AW EFH — B FER
S REEM BT R, R, B FENARE
BER R HILEE, &8 Cu Ag M2 R A M NEEYS
BEBRENAOLEESRREGHANNREE,
DE%" AFEBENLS R84SR G B &R
PR 0% &R A/Cu EEMH, REEREH
185 W/(m « K) , BETHEESHHNELHT
E, Bt , &N AS5&BHFELES BB R H Y
BRI AR R KB, 4 X0 &E, — &
BLESRERTFENHEEHEBTE, 0 Cr Ti
B %, FAXEEM TE S Bk Z R ML R N
RERERIAMBERENHERAEL A . Weber fl
Schubert ' "* fE Sk i A 0 Cr F1 B EEHIT
R KB THIEEIL 600 W/ (m - K)LLEH CuCr
(B)/2RIAEEHME, H—FE, TEIELNG
RERE-BEEHESB CHTER FLRAE
HERALUKESRASERZ R MEEH, ¥R
FHERNGSRE, REBEAESHENRTE,
AR BN SR AP EREE Cr.Ti.Mo 228
FRC M HERA/EREAMB RS R Y
A8} 280 ~700W/(m - K),

HEl, T2l a/2REEEHHNHREES
BATHA, BREENHREPESNIA R Al
HM Cu EREWEAMB, TN TERA/Ag ZEA
MRMHATFRBMEBRLS, As ELBPEER
RHHRFR (LK 425W/ (m - K) ) B FE X
RER, BRAMX AL BN R R B
HERR. Bt Ay 2RAZAHMBE—FEA
IR AT R B R T RS, IS4 T
BAZERARHHEMRIE R FREF RN
G, ACMEH K AR BEX 2 RA BB T £
O AL ESRERS Ay ENAREMH, B
BRI A FAEENE S RSRMBEKR
BHRE W,

1 K
L1 E#HE
HEFTERK SR As BN 9% LI |,

BN 7Spum; B3R H MBD4 I & RILA BB, ¥
LR 110pm, EHEE Cr BRI Cr R4
30um, 4R 99. 9% ,

1.2 ENABNREHE Cr

FAEBREASNAFNREE Cr BhBERE
EH NaCl-KCLIEGE, BERIABRAERE R 3
mol/L W EL BRVF WK 1 R ¥ 40min F YL B T4
BE/RA 1: 1K) NaCLLKCIBF BB IR &  BEH &N A
BALF Cr By RIZ 10: 1R LB SFMAR
Betth BULBERABRAMBPIMHKZE
900C fR ¥ 30min, RS AN EK, RBER BB H
EERKEEZUBRAEZEFKS, mMAEHERE
HL ZRGEREHRTHIRH, BEAKBECHE
I Bk,

1.3 SaMBe&E

R ATREAREIE Ag B S5ERBRIECH 45% ~
65% )4 N A BRI SR G, BREBYLF; B4 240 1/min,
KEHEIRHG6h, MBS ABRETABELY. A
BRARWEEHERHER, A2 10mm, A &
BEAREKRK, U RESIBPHRERERL, ¥
ABEABRAREZREP#ITRE . REFREE
H50C /min, B EE R 850C, BEE H N
SOMPa,{RIRBY[E Smin, BELEREMPELHEY
100 C, B HR 10 mm. B4 2.5 ~3. 5mm {7
B,

1.4 Mgk

F A3 XRD f754X ( Siemens D500 XRD) 43 #7 Bi
P2 B 4 B A 3 d 88 (Philips XL30-
FEG)MELNABNEERNEUEREESH
FHE U O BT £ SR B LFA 447 %80k #4 #: J
B MEESMBERRTHAT BEY, FRIE
R HERIAESHA R FE:

K = apC, (1)

X KAEEHMBEHRIE, W/ (m-K);a
ARG BARE m’/s;C, HHMAE, )/ (g K)sp H
EAMBEE, g/cm’,

HEMB AR ET R TG AR R
KETENEREMRNERE, FEIH L
TR B E AN % B ; # F 402-NETZSCH # Ak 1%,
ERASRIPTRER S ETE 25 ~250C TR
M ABFHREE R 5C/min, RPKEABHIHTEL
vy









34 BRESHER

201452 A

A :c REKHHEAE;) BEBEREFH
B, BREFE p=10 600kg/m*, LK c =263 J/
(kg - K) ,FTEFK v, =2 880m/s, ERIGHE p, =
3520 kg/m’ ,FEFHER 0, =15 200m/s [ AR (4) ,78
Ay ERIAE MR ERER R =3.54 x
107 W/(m® - K),

Bl3(a) B THRE Cr M Cr2RAK Ag/ &
MAaEaH ARG RRENESHEMLE, 7
LIFH, RE Cr 2RAEAMHAIRMARMET
i F DEM BRI, W4 Cr £ RIF 544 K #
FREOAREFELETFHEHESME. XXESRH, B2
MEFERBETEAMBNRAESS, REAEHRE,
R THRBARKFMEBREZEKES, XEEH
BHESRENREEBNTEXEENER. 5—F
¥ CBEAMRRSENARESHISHNE
—EMEE, XEHTERNWEEIATHI NG —
o REHAHE, 2 SHMERER R R(Cr) =
t/K(Cr) B ¢ B4R ,K(Cr)h Cr AT B
2, TUERS, EARERS AT B R
B Ay SRIAE AR RS ROBRERE,

2.3 Ag/SRRATAMENABKEY

B S RE Cr Mg Cr &AM Ag/&RIAH
SR AR (CTE) e, TIAE &, 8 Cr
EREEEMHY CTEHBRTFRE G ERNAS
SRR CTE, 8 Cr &RIA K 4R CTE {H7E
(6 ~10) x10~°/K Z &, iR Cr £RIEE 4 K
) CTE H3k (13 ~15) x107°/K, BAEME FH%
MR AR ERENRASE MABTESESKE
FEBERENMEEK R (4~8) x107°/K, AL
FH,ARRPE Cr £ RIAE 4R AT LR & 10
BB TFHEMB CTE WER, EEAGHH
FORAESEEMNE AR EEEEES W,
R UGG RERE, BB 3 A0 0 ik 0076 Al tb
MBHF. EXRECERAGEAMN P, hTFRES
RS, EREZTRBKASE T, R A AR
HRERE WA A2, W {F 42 KA Fos
Ag HIAKIARE N TR MEE Cr2RAR
ERR L Cr &R S RAE Ag TR R M AT
Ga, BERENBEMEAEERRY A TARRE
J1 AT R AR I R B4 R A K Ag 1
J2 R B AR 4T 0 28 I 4 AR T A SO MR T 8408
M CTE, EAMEMAEKT I B hABKS &

g

10}
%;N

u-REECr
o-HCr

CTE/( x 10°K™)

Tumer LAY

< nN - (=) =]
T T

% 50 55 60 65
SRIRBRIY %

A5 AySRIAESHHARKAK(CTE)
BENABNERS BN T L
Fig.5 CTE of Ag/diamend composites versus
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