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Abstract

Graphene has excellent mechanical properties and is considered as an excellent strengthening
material in composite. In this paper, ultrasonic mixing was used to obtain uniformly dispersed
graphene into Al powder and hot pressing was used to fabricate Graphene-Al composite bulk. The
samples were characterized by scanning electron microscopy (SEM), differential thermal analysis
(DSC), X-ray diffraction (XRD); the mechanical properties were tested by microhardness test. The
results showed that the graphene could react with Al at 400°C and form Al;C; phase, and the
reacting rates were relative low under 600°C, the reacting rates increased significantly above the
melting point of aluminum. Slight formation of Al.C3 could increase the mechanical property of
composites, but massive Al4C; would greatly decrease the mechanical property of composites.
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Figure 1. SEM images of the original pure Al powder (a) and graphene (b)
B 1 (a) RIGEE ALK, (b) BEKEEI SEM Bl

Table 1. The chemical composition of Al

1 dfapks
2% Cu Fe Mg Mn Si Ti Zn Al
i (wt.%) 0.003 0.0021 0.0010 <0.001 0.0028 <0.001 <0.001 S
Table 2. The basic parameters of graphene
*=2 ARBEXSY
JEORLFP gl YIS AR bR A
PaE v >95 wt.% <0.2wt.% 0.03~0.1 glcm® 90~130 m?/g

22. SEWAAE

P SBIE AR ETOK QIR 1 h, 60°CEHZ TS5 h, Hil& T AEMEEN 1.0 wt.y% K {15
W-Al EEMAR: MEEGMARE T ETIIERL P, T 300°C. 400 MPa T #yUE k845 2 h, i+t 1.0 wt.%
18 4-Al EEFEL B E AR HIE T 400°C. 500°C. 600°C. 700°CEE 800°C R, A5 bR
1 h, HBFFEA RIS A S I A0S ST RS IR s F 2 ALK SR FHAH 8] T2 4% 1 % B

2.3. MIRFTAE

TR A B (IXA-8100) WL KE Fh MO 4L 2R, SR X SR ATHH X (Rigaku D/Max 2500v/pc) 73 Bk i b
YRRk, 3B [F) 25 B BT A (A-A49F3)BIF 70 AT BRI Al Al FEARAE 75 R A2 SN B TP 4R ke A B (R, 38
it A FE 1 (UTURE-TECH FM-800)ZE A4 44 1) S Ak i A8 4k
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Figure 2. Block profile of Al and 1.0 wt.% graphene-Al composites after heat
treatment at different temperatures
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Figure 3. Backdrop electron SEM images of graphene-Al composite material after 300°C hot pressing sintering
2 h SEM images (a), the EDS energy spectrum at the arrow in the partial magnification diagram (b)

3. (a) 300 CHAEHELE 2 h EARH-Al SAMBHNEHET SEM B, FEXBWAE, b) B
ERAKE P ET LA YA E) EDS HEiG IR

DOI: 10.12677/nat.2017.73008 69 PRHEAR


https://doi.org/10.12677/nat.2017.73008

BRRt 5

B 4 TR, A4l ALK, 2 AR KA 400°C~430°C 2 1AL T — /NG, AFE 400°C {4
1 h JERES XRD B (U 5 BroR)Har BLA IR TS 1) AlCa T 06, PRk mT DA e 546 A R A
SRITE 400°C FEDFFUEFN Al K AE N A i AlyCao BN R AR AR MR Th % - i (8] DSC #h £k I (e i
FRUHEAT & S5, AT LURIEAE 400°C~430°C 7] 2 5 A1 Al SN 47 88975 i 40 NN AT 8805 8 5 &2 1K) 0%,
SR BIHBIELCLE T RS 5 Al FEAR TR o

AL R [21] R B A S S b BN AL AR B 3 BEEE R 7E T 58 TE AR BRI 7S TR S R R R FR AL
1M 5EHE [ 75 TOIR A AR SR Al R AR OBE o AR N IIRIE TR 5 SR [22] T, S8 8 R ALK 425 BRES 35 5) 4y
HUE, Al-C JeNAE 550°C 3| 720°C 2 (R i R A, A AlyCs, FFBEBRESIS R E K, TFUf R A RN
TR G X EER BT 1) MEBREBR K, A EBPAABER, HmS0amE Al ik
W, SN T A B A TR AN 2) BEE BRSO AE K, A SR R T 2 S TG I A R R T R
BN, fEHET C AN Al Z IR o il 2% A7 i M e v AN W G 1) 4 7 AR 30 40 D6 7 L R R A 11

T

Exothermic Al

Heatflow (a.u.)

1 " 1 L 1 n 1 L 1 " 1 L 1

0 100 200 300 400 500 600 700 800
Temperature (C)

Figure 4. DSC chart of pure Al powder and 5.0 wt.% graphene-Al
composite powder
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Figure 5. XRD patterns of 1.0 wt.% graphene-Al composites

after heat treatment at different temperatures
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Figure 6. Microhardness curve of pure Al and 1.0 wt.% Gra-
phene-Al composite after 1 h incubation at different tempera-
tures
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