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Table 1 Composition of raw materials and theoretical volume

fractions of reinforcement within the composites

Raw materials, w/%

Sample No. - - TiB/vol%
Ti60 TiB;
1# 100 0 0
2# 99 1 1.7
3# 98 2 3.4
4# 97 3 5.1
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Fig.1 XRD patterns of TiBw/Ti60 composites with different

volume fractions of reinforcement
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7E Ti60 UKL ) 7P 2R 11
2.3 ERRIHERE

K 3 Fion AR AR FE R Ti60 & 4 M TiBw/Tie0 &
AMEHG R RE . A LE, TiBw/Tie0 & &Mk
(YT 8 B o i A A AR oy B 3 2 K, BE RS



=3280 -

Mol SR AR TR

45 3%

o phase

Prior f grain'boundary

2 Ti60 &4 K& TiBw/Ti60 &2 &+ kK SEM B H

Fig.2 SEM micrographs of Ti60 alloy (a) and TiBw/Ti60 composites with different volume fractions of reinforcement: (b) 1.7 vol%,

(c) 3.4 vol%, and (d) 5.1 vol%

1000 16
&g Ultimate tensile strength a
é 800 Elongation 1 i;
% 600 | § 110 E
. N\ 18 2
2 400+ \ N - lg ©
£ 200} § \ §
LN PN N PN
0 1.7 3.4 5.1
- 1000 - : : S 16
% ol § Ellltt)l:;ztt?;:nsne strength 114
2 N N 12
3 - \ 7 § N '10%
Z 600 § /%§ % ls 2
g N N 4
e
0% -<2)

TiB Volume Fraction/%

K3

1000 16
& Ultimate tensile strength b
= Elongation 114
g’ 800 | 12
Sl N [ 1%
: 600 § %Q | ! %
2 400 % %% § le &
0 A\ é\ A\ 0
0 17 34
1000 - - - 20
g § z<\/<< E:;Ezt:ot:nsne strength d
% 800 | § 116
5 N <
E 600 | N 112 E
é 400} lg §
§ " ;% % I
0 0 17 3.4 5.1 0

TiB Volume Fraction/%

AEEE T Tie0 &4 K TiBW/Ti60 & &bk b i 6

Fig.3 Tensile properties of Ti60 alloy and TiBw/Ti60 composites at different temperatures: (a) 600 C, (b) 650 C, (c) 700 C, and

(d) 750 C
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PR BEAW R A, X USRI S R i B
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B4 REHEET 5.1 vol%TiBw/Ti60 5 &+ kW 15
Fig.4 SEM fractographs of the 5.1 vol%TiBw/Ti60 composites at different temperatures: (a) 600 C, (b) 650 C, (c) 700 ‘C, and

(d) 750 C
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Fig.5 SEM micrographs of the longitudinal sections near fractures of the 5.1 vol%TiBw/Ti60 composites at different temperatures:

(a) 650 C, (b) 750 C, (c) detail of the boxed A region in Fig.5a, and (d) detail of the boxed B region in Fig.5b
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SIS . SIS IR AR 600~700 C 2 AIE, TE
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K= AR 1) 2R R 2 B AT B R m AR K, I Hoae
% 5 ) Bl TiBw AL T2 i fr) 2 R 5k TiBw W7 54 77 AR 1) 22
g I IESE, DRI B T AR5 4 TiBw/Tieo 24
AR 2% 3502 1 TiBw 5 56 A 57T JE A A0 TiBw 754 —
HILFEMERMAE R .

zE LRk, 3D MR 4544 TiBw/Tie0 & A Rtk
Ti60 A& A LR A T m i sl sk B, F 2L T LU
TEJ7H: — PRIR AT AR TiBw RE 6% B S 5 i
FEWBLR: —. miRb RS, B Rk TiBw fe
A7 Mok E AT, = TiBw A7 7E 7T DLBHLAS & i R 3
IR 3 — DT .

3 & i

1) FIH B HEH ARG % T TiBW/Ti60 2454
Bl HaEAR TiBw 35540 A 76 3L 44 Ti60 FORL i [ 1 Bl
3D MARZE K .

2) MRS TiBw 5w 7 &2 A AR i o
J¥. £ 600. 650. 700 #1750 ‘C, ‘5H:A4k Ti60 &4
Fihi dR A EL, 5.1 vol%TiBwW/Ti60 & & 44 BH A Hi i o
JE AR 2> A F] T 42.5%. 39.9%. 35%F1 13.2%.

3) MRS H TiBW/Ti60 & & 4 k)W 2405 2 1% i)
Oy R AR U ORI AT o b A IR BE AR
600~700 ‘CZIAII, 5G4 REIT 22 T H 7HE figd 242 b7 2
FFAE: 7E 750 CHE, EAMEINRE T HIEmR .
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High Temperature Mechanical Properties of 3D Network Structured
TiBw/Ti60 Composite

Hu Haiting®, Geng Lin? Huang Lujun?, Li Chunyu®
(1. Heilongjiang University of Science and Technology, Harbin 150022, China)
(2. Harbin Institute of Technology, Harbin 150001, China)
(3. Faw-GM Light Duty Commercial Vehicle Co., LTD, Changchun 130033, China)

Abstract: 3D network structured TiBw/Ti60 composite has been fabricated by reaction hot pressing. The high temperature mechanical
properties of the composite were tested in the temperature range of 600~750 <C. Compared with that of the Ti60 alloy, the high
temperature strength of the composite can be significantly increased by the formation of in situ TiB whiskers with 3D network structure.
The ultimate tensile strength of the 5.1 vol% TiBw/Ti60 composite is increased by 42.5%, 39.9%, 35% and 13.2% at 600, 650, 700 and
750 <C, respectively, compared with that of the Ti60 alloy. However, the elongation of the composite is lower than that of the matrix alloy
at any temperature. The main crack propagation of the composite with network structure follows the boundary along the network structure.
In addition, the fracture mechanism of the composite changes with the experimental temperatures increasing.

Key words: three-dimensional (3D) network structure; TiBw/Ti60; titanium matrix composites; high temperature mechanical properties
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