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Fig. 1 SEMmorphology of graphene nanoflakes
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Fig. 2 SEM composite powder at (a) low and (b) high magnification
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Fig. 3 HIP process flow diagram of graphene reinforced titanium matrix composites

1.4 R #EFH &S5 K

I PR R BR A U0 F URE I TR
PRI AE. 72 AG-250KNIS HL T J7 B8 A BHA 5 HL
£ 3R Y A M 18 5 R 7 ) A v 8 | DS gt
ERATT A, I i 2 A AR A 5 SR FH IO 15 00 453X
FERY SR AR R ST B4R 12 mm X 2.5 mm; 38 i
P4 L 55 OB A MR I A 8T 11 SRR AE

2 HBRERSHH

2.1 EMEREEHEYE

Bl 4 S TCA JFURMY ER IR BH . TC4 & 4 F
ARG & 2 A M B XRD B N E 4 1)
U 5k G FE G AR AL & o Ti AR B-Ti A
I H YN P FP S BESE# L B BT & B IS AT 3 58 B
RE5 s FEAM B ERINT 0. 1% 1 /b i Bk
W o XS LR AT A TC ARG B AR s 5 TCA By
AAH L H T AR KB AR T R G 00 AR R AR IR
AR FT S AR AR s TR A M ORHERE I XRD
LA Bk 04 A RS 5 Al TCA 45 4 AR, BRI
R R T SR S SR B R N R A M
b Al — e B TiC A E i T4 880 A 5 & 24K,
A TIiC & A, X5 2 A7 AT A I i TiC
Y.
2.2 EAWHAFEMLE

AT B A 1 R AL A O 5 4 AR 17 R 2R AN
SR Ak ROREIG B R T A SR R L AT R TR 0 A
A SRR B B 0 S IE 9 K o, TR G A SR 0 9 ok
1 v 5 R e B L A L AT 2 R R A AR Y
Jeth B TP B 5 A 8 0 A AR R THC 38 g AT
FL o DA BEL A5 i A A R 1 5 5 B il s 4t /N A R
T = bR e R R e R

K5 R E A MRS gl G 4 09 S i v s X L 1A
PNGIIF SRRy v SRR L LR N N

mixture powder

Pure TC4 powder
Graphene reinforced TMCs
Pure TC4 alloy

s

A o-Ti A
* B-Ti

Intensity(CPS
(
»
»
%}
»
>
»
>

10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90
20/(°)
B 4 TC4 KRS E&4 . A 86/ TCHIRG B Z &Mk
XRD K%
Fig. 4 XRD patterns of Ti6Al4V powder and alloy,
mixture powder of Ti6Al4V and graphene and

graphene reinforced titanium matrix composites
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Fig. 5 Mechanical properties of graphene reinforced

titanium matrix composites and pure alloy
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Fig. 6 Tensile fracture surface morphologies of the graphene reinforced titanium matrix composites

(a)-(c) No. 1 sample at different magnification; (d)-(f) No. 2 sample at different magnification; (g)-(i)

No. 3 sample at different magnification



4B A

X SCHE » 55 < A7 S 07 T B R 52 G PR B R S B 5 271

K7 O 4 5 al 4 R 7 BRI B2 BY Ty 11
Fro N7 w7 2 W AR OR W] o3 S 89 IR A0 41 4
X, 5 FRE B E KRS JEARE 2 5k &
AR B 45 5 B L A O R R L AR PTIE E R OE fiE

ARSI =t R e ST N ORI v = R B (T =iy NS )
ERUR ) S B . e R A, O 4R R KT
1094 o Shy L 750 457) 47 Dhfp 224

K7 458G 4 A R BOUEE T A () ~ (o
Fig. 7 SEM images (a)-(c) of fracture surface of pure alloy with different magnification
(a)50X ;(b) 500X ;(c) 1000X
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Fig. 8 Thermal conductivity of graphene reinforced

titanium matrix composites
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Investigation of graphene reinforced titanium matrix composites prepared

by hot isostatic pressing

LIU Wenbin', WU Wangqiu', PEI Xinjun', ZENG Hong*, CHEN Wei*, WANG Tiejun*
1. Department of Electric Engineering , Yangjiang Polytechnic, Yangjiang 529566, China;
2. Adwvanced Technology & Materials Co. s Ltd. (AT&M), Beijing 100081, China

Abstract:In the paper, graphene reinforced titanium matrix composites (TMCs) were prepared by HIP
(hot isostatic pressing) method with powder mixture of spherical Ti6Al4V and graphene nanoflakes. The
powder mixture was made by high energy and low temperature ball milling. The microstructure,
mechanical property and thermal conductivity of TMCs had been investigated by SEM, static tensile tests
and thermal conductivity tests. The results show that the HIP temperature has great influence on the
microstructure and properties. With the increase of the HIP temperature, the strength of the composites
gradually drops off, while the plasticity raises up. At 9000C, thermal conductivity of composites obtains
maximum value. Compared to pure titanium alloy without added graphene, the strength and thermal
conductivity of TMCs increase, while the plasticity decreases sharply.

Key words: titanium matrix composite; graphene; hot isostatic pressing; thermal conductivity; mechanical

property
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