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Abstract A new method to fabricate the filled-type conductive composites is proposed. Based on the selective laser
sintering technology, the honeycomb-like porous graphite skeleton body is fast fabricated. After the immersion,
drying and carbonization treatments for the body, the preform is obtained. The new conductive composite is
prepared with the combination of the preform and the phenolic resin powder. The research results show that, when
the number of honeycombs is 18, the conductivity of Y-type conductive composites can approach 0.104 Secm ',
while the bending strength is 20. 61 MPa. The electrical and mechanical properties of the filled-type conductive

composites can be adjusted and controlled with the different porous graphite skeleton structures and the different
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Fig. 1 Schematics of spatial decomposition and assembly process of (a) Y-type and (b) parallel-edge-type honeycomb-like structures
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Fig. 2 Models of (a) Y-type and (b) parallel-edge-type honeycomb-like porous skeleton structures
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Fig. 3 Schematic of volume resistivity measuring devices
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Fig. 4 Photographs of (a) Y-type and (b) parallel-edge-type honeycomb-like graphite skeletons
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Fig. 5 Photographs of (a) new conductive composite and (b) its cross-section
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Table 1 Effect of post-treatment process on electrical and

mechanical properties of new conductive composites

Impregnation
Post-treatment  Untreated
o Impregnation and
process condition )
carbonation
Conductivity /
7.80X107*"  7.47X107" 0.104
(S*cm™ )
Bending
18.75 31.33 20.61

strength /MPa

VB SRy B S v 52 5 BRI 4K L 10y B RS iR AN
7 i By :

HL LB R E A S R R S R R R R T SR R,
T7 2 D) Fh 1 T R 3R A R AR A0 LA A LU
R B EIREYGE . 1645/ B R IR G B R
SLS B b 2 v L B T A B R K B SE s 2 VA AL B
JRAEFRE I VE R N T A BB R LB
e AL A B AR R 25— B/ 6 iRk
AN G T 20T A A E AN EOIE S . W LR
AN AT AT b PR B A N ER A 2 b 2 AL BT
W A T 2 PERE (BU S R BE A R 4.55 MPa, i
T HEARA L 60 MPa (951025 58 B2 FlHL 2= PR RE 1Y
AE. Wik ZAA B w80 SR E A MRS
AL PERE A L 3R AU 7.80X10 " Seem 'L AL
RABESMBER LG RIF. B2 A58 H S
ICHH B4 BT R A S A AR B A Y
H18.75 MPa, 1ENE BHRE % 241 585 28 b 1y 1%
P IR AN (SCIEL S T 1 20 PN B A /N i LB T L A
SR A B) AT 1) 2 R S — S ), X
=R S NS o S Sl N TR /O R T
it ik #) 31,33 MPa, 8295 B i Ak B4R
PR 8B A T L M L G Y DO oK BB B e o AT R R
T 5 E T A BT A R A MR 2R R R
PR, SR 7.47 X107 Seem BN E

N

K6 AT TTZa 880 NREMESR . (ARG ; (b)EB; (ORBIRRAA

Fig. 6 Internal micro-morphologies of graphite skeletons under different post-treatment processes.

(a) Untreated condition; (b) impregnation; (c) impregnation and carbonization
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Table 2 Effect of porous graphite skeleton structure on

mechanical and electrical properties of conductive composites

Honeycomb-like Ordinary Parallel-

Y-type
skeleton type type edge-type
Conductivity / X )
9.13X107% 1.52X107* 7.80X10°"
(S*cm 1)
Bending
13.94 14.90 18.75

strength /MPa
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Fig. 7 Effect of number of honeycombs on mechanical and

electrical properties of new conductive composites
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