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Analysis of thermal conductivity and viscosity of graphite

suspensions
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Abstract: Thermal conductivity and viscosity of graphite suspensions were experimentally
studied by transient hotwire method and ARG2 method, respectively. By choosing different
sonication time, thermal conductivity of graphite suspension at different volume fractions
were obtained, as well as a thermal percolation behavior was observed. The viscosity shows
opposite trend compared with thermal conductivity near percolation regime, which increases
much faster before percolation than after percolation.

Key words: Thermal conductivity; dynamic viscosity; suspension; percolation



2014-00-00 Y I ¥1#5, 2014-00-00 Y & ik« Received date: 2014-00-00.
BE&AN: Gang Chen. B—fE# . T (1986—), Corresponding author: Prof. Gang Chen,
BO-EE. gchen2@mit.edu
Foundation item: supported by US AFOSR
HEIMH: US AFOSR FA9550-11-1-0174 (JIW. FA9550-11-1-0174 (J.J.W. and G.C.), the National
and GC), BN R R Key Basic Research Development Program of
(N0.2013CB228302), [H 5 H #A B} 55 4 ¥t Bh I China (No. 2013CB228302), the National Natura

H ( No.51036003 ) HI [ & i {# 1 &5 5 4 Science Foundation of China (No. 51036003) and
(N0.20100142110037) ¥ ) the.DoctoraI Foundation of Education Ministry of
China (No. 20100142110037)

LT, AT AR, ARGRIERA UK, i, £ B R AR R AT T [
BRI ZE, JCHAE SRR EO . W, B SARSE SRR 5. ik,
TR A I A 2 uUH R A A% AR, g [ RSO & BE S AR A B P . AR B
AL Choil 2, fEA—FBr R ML AN, FEEE AR B (1-100nm) 43
HHEE G i, TR Mo AR I . R T PUKTUAR S HAWLE], S kit
WL, X B A GRIR A ) S A v 1) T 2 ST DR 2y Aokt R g 2R 10100, 4R e
HARBAIFEIN, ARG R 3 T ORI RTE . A2 2 245 Seae 55 U7 vE R AN )
FRIZRRIT AR B R BEEREAT T T 7E o SIS SE B AU 7, AR LA RO RG JBE 32E vot T 2 ARG
It HLBEE AU (0 [ RSO0 B AR 2 B g in . i A SR B SRS, i
ISAREERT R, NI, AR SOR AT SR Dy [ PR SORE T 2 A B W, 0 HLdE AT 1 3 AT
b B2 IR AT

1 AE2RFEAFESNET &

I A ST TRV, ORI, REK A R SRR O R R NR G, &5
PR i BRRAR AT B A RSN, T SRAS e A 28 B AR SO S il 4% AR AR 0 HOh
1% F S BRI, SR a0 AT RRE, AN SRA344 AR 73 #4371l 790.8%, 0.6%, 0.4%, 0.25%,
0.2%, 0.15%, 0.11%, 0.1%, 0.09%, 0.08%, 0.07%., 0.05%, 0.03%[1]47 5 EiF . 7EH]
2% TR R 7 I R] 43 0 SR FH 25 73 8P A35 2, AT SRAZ AN [B] K/ A S R0 (1Y) =77 W

AR SR FH BRI AR50 A 58 B IR AT 1 S R B2, X TR IRG R, X
HRAFEE-PHESATIE, wE 1 Fos. H, B 1 (@ ARasE, B 1)k EN
PR, BT 1 (b)Y BB PR 6, RIS RSP AR 60 o 2° .
AR R AR, AR A B R AR 0 B BT B 5 3l o 0 TSR B, BT RS B2
IANTE], 2= HEANRIR/INIIRE 77, AT 845 R HE AR 32 BN [R]OR/INR 05 Q. sl & %6 Q,
AT DA BB AR R L



N (1-3) pRlgn TSR R R, R B EA AR R e, AR AR
B, WTLCE W, R T ARE I AR R, YU AR o BRME RS
BERTBIAS 2, EAFRIBITIRT, SR A .

TR R R E A -

vV=r-w 1)
TR T A RSP AR ) £ v B
h=r-tan@=r-sinf=r-6 2

RHE, T MR, MIREES.

TAARIBITIR CREBEED 4:

A S P 3)

/@

‘0000060

(a) experiment apparatus (b) schematic of the viscosity measurement
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Fig.1 Viscosity measurement with cone-plate setup

2 BERFBBRONFHREHR

ARSI N AT s T AR BB o el T s BORE I AR AT 6 5 A i e 2
S AR TE AR . B8R TR T, EARBAIECT, B A R 9257 $H 35
SR A SRR AR R B U, BRI S AR BSR4 B 3 8
FH0(0.252 W » m™ « KNt W2 Hl nr LU Y, BEE RN B i o, A SRk
RIS R, fRREEEEE, Nf S8R SRR ERGE. AR8FHA
[FAFR o B 22 n I3 (a-dD) Fram e S [ FRD7EE 75 B (] 0 S BRI KT s i R
SR PR P I TRV A5 A SR B R I R B N o X o T AR A I TR 1 2
FURLII RN, MTTAEAF RORE A R FABHAE K, ST R B AR,



»
o

IS
1=}
—

—=— 25 mins
—<— 35mins

w
o
|

w
(=]
T

N
(5
T

- -
o o
| B A

o
T

\

P (R (PORES RN (ST (T U [N
0.00 0.05 0.10 0.15 0.20 0.25 0.30 0.35 0.40 0.45

Volume Fraction (%)

o
T

Thermal Conductivity Enhancement (%)
S
T

Kl 2 A SR EIR  R R B 5 & (55
Fig.2 Enhancement of thermal conductivity of the graphite suspensions
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(a) volume fraction=0.03% (b) volume fraction=0.07%



(c) volume fraction=0.15% (d) volume fraction=0.20%
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Fig.3 Optical pictures of graphite suspensions
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Fig.4 Comparation of thermal conductivity and viscosity properties near percolation point
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