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Fig. 1 Mg-Ti binary phase diagram
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Tablel Density and porosity of Ti particles reinforced Mg based composite

M ¢ of Ti Real Theoretical p "
ass percent of Ti 0orosi
P density/g-cm” density/g-cm” Y
5% 1.65 1.805 0.086
) . 10% 1.72 1.864 0.077
Die stamping
15% 1.83 1.927 0.050
20% 1.88 1.994 0.057
5% 1.77 1.805 0.017
. 10% 1.83 1.864 0.019
Isopressing
15% 1.89 1.927 0.021
20% 1.96 1.994 0.016

Ferp LRI A KP=1-p/py, prZSEFr IR HIRPE L, poot FIRHE . IR
A3 SRR A AL R RRAE0.05~0.08, A5 s I il 743 21 (R s AL BB R FFEZ90.02, 1K
YT A2 FLBR A R P o R SR TR0 o e e AH 2 2 B SR L RT3 23 M, T
LU A 2B SRR 45 5 Ol Wik2, &3 K B4R .

(a) 5%Ti (b)10%Ti
P 2 BRI A < AT 1
Fig. 2 Metallographs of die stamping sample surface
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Fig. 3 metallographs of isopressing sample surface
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Fig.4 SEM photos of tensile fracture
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Fig. 6 Vickers-hardness of Ti reinforce AZ91
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Table2 The tensile strength of powder metallurgy composites

Composites Ti content/% 5 10 15 20
Mg based (die
) ) 82 88 92 97
pressing) Tensile
AZ91 based strength/MPa
) ) 90 98 103 112
(die pressing)
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Table 3 Theoretical elastic modulus of powder metallurgy composites

Mass percent of Ti/% 5 10 15 20
Elastl'c modulus of Ti 44.0 436 432 45
reinforced Mg
Elastic modulus of Ti
reinforced AZO1 43.8 43.7 42.8 42.1
Theoretical elastic
modulus/GPa 45.8 46.7 47.6 48.7

R e RELy, PRI 103GPa. M T A0BEFIAZOT M FIIE R + 0 i, BT ARk
BERSE R BB FEAEEIT, YU R /242~ 44GPa, SZINE(E 15 BRSO EL s edln, (HIEAT
A ERRZE. LT, AU R BRATIE2100%, SEPERIR (L th A RE g4l
PR AR BEAh, PRAGTICIHE AR RN, KRR AN S AR A A & 20T R ) 2 T A ek 4,
KA D B R . I, SCBn (- PR T L 2 A5

HAT, B S EBOR (WFIURUD, 48R 2R G s IE R R A NRIL, ANA D)
BHATHEE s HHARG BAILL, B4 SRR N T4 8 (70~75GPa) , /N 1538
M (207GPa) -

35 E4Ettee

AR IR (R PE AR, A SR HUREREY . B ARE S E MBI R, B
L F B ARG VA LR 1 o DRI I AR SE 36 X A5 L s S (19 B R 38 SR 2 B S IR R A PR RE AT T
MR RIAE W T AT AT GB6596, XA A FRE R4, JRIGHE SN 20.21mm, JR
SRR TE R 35.86mm. , SEEGEE SRR, INANEKERLG, A AR R (N S el
FEROTLE) PR T — @ MMk, £ MLk, =4 T @ PR sE . ARk
¥, I PURSR A E] 40MPa, WK 7 Fios.



DERZEXES

http://www.paper.edu.cn

40 4
33
30 7
29 7
20 7

=tress/MPa

107

1

40MP o

4
2EMPo

z 3 4 3 &
strain/107

B 7 BRRURL G 5 DR R S AR B il 2k

Fig. 7 Compression curve of Ti particles reinforced Mg based composite
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Mechanical properties of Ti particles reinforced Mg based
composites

Ding Hao, Shi Chunsheng, Zhao Naiqin
School of Materials Science and Engineering, Tianjin University, Tianjin (300072)

Abstract

Powder metallurgy method was used to fabricate titanium particles reinforced Magnesium as well as
its’ alloy in this research. The porosity, hardness, tensile strength, Young’s modulus and compression
strength of acquired composites were analyzed and compared. Besides, the effects of initial pressure,
mass percent, secondary compression, alloying on the mechanical properties were discussed. The
highest Brinell hardness of the sample by isopressing can reach 265 HB, as well as the tensile strength
of 112MPa by die pressing is better than the base. In addition, Ti particles reinforce Mg based
composite presents lower plasticity and get the compression strength of 40MPa.

Keywords: Powder metallurgy, composite, Magnesium, Ti particles, mechanical properties



