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Corrosion Behavior of Laser Sintered Graphene Reinforced Titanium Matrix Nanocomposites

HU Zeng-rong'***, TONG Guo-quan’, ZHANG Chao', CHEN Chang-jun', ZHANG Min'", GUO Hua-feng®
(la. School of Urban Rail Transportation, 1b. School of Mechanical and Electrical Engineering, Soochow University
Suzhou 215131, Jiangsu; 2. College of Mechanical and Electrical Engineering, Nanjing University of Aeronautics and
Astronautics, Nanjing 2100163 3. Jiangsu Provincial Key Laboratory for Science and Technology of Photon Manufactur-
ing, Jiangsu University, Zhenjiang 212013, Jiangsu; 4. School of Materials and Metallurgy, Wuhan University of Sci-
ence and Technology, Wuhan 430081)

Abstract: Graphene reinforced titanium nanocomposites (Gr—Ti) are expected to become light weight and high strength
structural material for its excellent mechanical properties. To study its hardness and corrosion properties, the Gr—Ti was
prepared on AISI 4140 substrate though a laser sintering process. The microstructures, components and hardness were
analysed by SEM, XRD and Raman spectroscopy. The corrosion behavior of laser sintered pure titanium and Gr—Ti in 3. 5%
NaCl solution was studied by electrochemical polarization method. The results show that the graphene disperses and sur-
vivals in the titanium matrix. The hardness of the Gr—-"Ti is 450 HV, ,, while that of the laser sintered pure titanium is
180 HV, , . which increasing 150%. And the corrosion potential and corrosion current of the Gr—Ti are —0. 64 V and
1.6X107 A/em?®, and that of the pure titanium just —0.59 V and 7X10* A/cm®, which means that the corrosion re-
sistance of the Gr-Ti is better than that of pure titanium.
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1 MR57TE

FEARM RN ATST 4140 Y F 42CrMo) &
G S5 R MR L H 4 SUA A Ay I 1 R
Kb 10 mm X 10 mm X 2.5 mm,

1.9 g 8ok CE 4 BOR. 42 /N T 1 pum, Sig-
ma—Aldrich Co. )il 0. 1 g £ 241 B IH44 K i COF
¥ X&Y R=5F/NF 2 pm, Cheap Tubes, Inc.)#l
2 g AL B 2 45 (Polyvinyl alcohol, PVA) I
A 46 g ZETIKHLTE 120 C Rl G ) 45 +F
e i FE 12 ho OBV WO T TR WA S R
0.2 mm, WiTa 4 1&l 1 Ca) Bz . 48 B0 #1243
e B BESS &b ] IPG GO R S
HEAT B 4, R 45 J5 B AE Al I T 7R A & 1 (b) B
No LAZHEANT WOEH A 50 kHz, Ot I
80 W, 6B H A% 0. 8 mm, FAFHE 2 mm/s, FIH
Al 0. 25 mm,

%1 AISI 4140 B4R p 4L 2 R 40

Table 1  Chemical composition of the AISI 4140 substratet!*? (w/ %)
Element C Mn P Sinax Si Cr Mo
Content 0.38-0.43 0.75-1.0 0.035 0. 040 0.15-0. 35 0.80-1.10 0.15-0. 25

i XS 2T AR B 45 IS 1 2 5 b R HE
¥ 53 B (XRD, Bruker D8 Focus X—ray Dif-
fractometer) .l 32 Fif #F &b 5 7 19 K5 7506 TR
5 min, 56 25 A - Cu Ko 58 S8 . & L JE 40 kV,
B HL 40 mA TS 8°/min,

A1 SR BN K S5 B RERY I A 3% THDE SR
M Hitachi S—-4800 %37 % 5f 39 4ifi iy 5 2 45 ik
AT LRI FRALE

K H B i = 3% X CHORIBA Jobin
Yvon,NJ, USA), oG # i K% N 632. 8 nm
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(a) Laser sintered titanium graphene composites

Cross section schematic diagrams of the laser sintered graphene reinforced titanium matrix nanocomposites
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Fig. 2 Surface morphologies of the laser sintered titanium graphene nanocomposites and titanium
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Fig.3 XRD patterns of the laser sintered graphene tita-

nium composites
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Fig. 4 Raman spectra of the laser sintered titanium graphene composites and COOH rich graphene
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Fig. 5 Vickers hardness of the laser sintered graphene
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