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Abstract: Ni-expanded graphite composite was synthesized on the surface of 304 stainless steel (304 SS) through a sim-
ple and economical plating method and the thermal conductivity of Ni—expanded graphite composite was studied. The mi-
croscopic morphology and structure of the coatings were characterized by SEM, Raman, XRD and EDS. The particle size
distribution of expanded graphite and the thermal conductivity of the coatings were characterized by laser particle size dis-
tribution analyzer and thermal conductivity measurement, respectively. The results show that expanded graphite sheets
have scarcely defects before or after plating and the expanded graphite content is 5. 98%. Ni-expanded graphite/304 SS
with well dispersed expanded graphite exhibits a high thermal conductivity of 16. 02 W/(m « K) at 298 K. Compared
with the thermal conductivity of Ni/304 SS and 304 SS, the thermal conductivity of Ni—expanded graphite/304 SS is en-
hanced by 9. 7% and 23. 8%, respectively. Expanded graphite has good contact with Ni coatings and the surface of 304

SS, which constitutes paths of the heat conduction, and enhances the heat transfer performance of Ni coatings.
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Table 1 Pretreatment process recipes of the Ni compos-

ite plating

Pretreatment process Parameters Values
Cnon/ (g« L7 25
Chemical Criyco, /(g + LD 35
degreasing solution CN“;&”’\ . H2(>/(g <L 35
Crinxoree /(g2 LD 4

Ch,s0, (98%)/(mL « L) 100

Pickling solution C”'\"’s (68%6)/(ml « L) 100

Cur (4026)/(mL « 171 100
Activation and ety -ony0/ (g s L7 240
preplating solution (., (37%)/(mL « L") 80

*2 EABERNEAEIZEN
Table 2 Process recipes and conditions of the Ni com-

posite plating

Parameters Values

Cuiso, comy0/(g e L™ 270
Crici, - sm,0/ (g« L7 15
Csuceharin /(g + LD 2

Cupo, /(g * LD 40
Csps/(g+ LD 0.1
Chxpanded graphive /(g * L) 2

Temperature/ C 65
pH 3-5
Current Density/(A « dm™) 2

Stirring method Magnetic stir

Time/min 30
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Table 3 Thermal diffusivity and thermal conductivity of
304 SS, Ni/304 SS and Ni-expanded graphite/304 SS at
25 C

Ni/304 Ni-expanded
Parameters 304 SS )
SS graphite/304 SS
o/ (mm? » s") 4.094 3.627 4. 489

MW em' e K') 14.610 12.944 16. 020
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