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Microstructure and Mechanical Properties of TiB,/TA15 Composite Sheet

WANG Fuxin', FU Mingjie', QIAN Jianhang'?, ZENG Yuansong', HAN Xiuquan'
(1. AVIC Manufacturing Technology Institute, Beijing 100024, China;
2. School of Materials Science and Engineering, Harbin Institute of Technology, Harbin 150001, China)

[ABSTRACT] TiB whisker reinforced titanium matrix composite has a wide range of potential applications in aircraft
skin, frame beam and other components due to its excellent high temperature performance. The effect of rolling deformation
on the microstructure and properties of TiB,/TA15 composite was studied. The microstructure of TiB,/TA15 composite
sheets was analyzed by OM and SEM. It was found that the microstructure of TiB,/TA15 composite sheet is fine, and TiB
whiskers are uniformed distributed. But the micro cracks formed by the deformation of TiB,, phase are obviously observed.
By analyzing the mechanical properties, it was found that the tensile strength of TiB,/TA15 composite sheet is 10% higher
than that of the slab at room temperature and 600—650°C. The tensile strain at room temperature increases from 4.8% to 8%
after rolling deformation. The high temperature endurance property of TiB,/ TA15 composite sheets is similar with that of
the slab. While rolling deformation has little effect on the high temperature durability.

Keywords: TiB,/TA15 composite; Rolling deformation; Sheet; Microstructure; Mechanical property
DOI:10.16080/j.issn1671-833x.2021.10.095

W QAT de WITHE A AT, RATH SR AE
TREG 22 P 1 MRASE il AL B =2 R i vy, X ol PR A
600°C LL_E i S il 45 F AR SR @hnsa bl 1
600 °C J2 H AT £ 1 T AR R IR 8 B 6 < 114 o oy ek P 7L
JEE v il 4 B AT R (0 P P (L B O, 9
I, JEELEIR(TIB. TiC) BREE S M BHIA =

568 RV AR R S P A PERE , (o R 5 S AR He ]
5 100~150°C, HEA RAFAH 2 K Re e T FniE
P U2 SRl AR ) R T = MR 2 R AR, AT R A
25 i AT S T g TR 4 A R A B R B

FEAR SR ERIL I A AR SR AR, TiB HoAT &
SRR E R M, S A B BRI Ik 2R BOH

2021465564 55 1000] « Bt hER AR 95



,—‘? N »
E:I:jl‘lﬁx RESEARCH

T, TiB, E AR A BRI SRR 2 ) H
BT, TiB,, 5L S G bR 32 2R R Pk ok AR f
ikl g B (HBREEST A BRI H k45 b2
ZULEHLIR, BRI S E G B A R BOR A T i,
TR T3 7 2 R R 2 PR REAS i JAR B R k1 7
B APV TN T AR, 32 2 0 B R AL 45 T
2P Zhang 55 " XS TiB/Ti B A MERELT T H#
AT 0 LA G0 b A BRAE 25 TiB/Ti S5 FHR 4K
P AR LR TiB,, KAWL 1 T SL RIS S AR i
AR R A AN IRASTE A s AR S 2 TR AL . H
B A B T w6 I BRIE S A RHEL R AR TR,
1 Zhang &5 "B SE T L L EE X B S G BE R 2R
L AERERTRZMR, 3 BIME o+ B AHIX(1020°C) FI B AHIX
(1110°C ) #EAT T HLTIALIE A5 2 1 40/ S 412 1 R
JRE, s B RIBYESS A B . AR TiB,, HE 9 Bk
B G PP SRAR A R, FEAL R AS T X 4R
JIAPERERE M ANTEAE AR OCBIF T/, B 2255 ™ )
T T ELHIZETERT R TiB,/TC4 KA MRS
REAIRZ IR, e BLBEZL ] 28T B R, BREE A5 R1RE T
TiB,, Wi b 5 BEARIBURG G IEN , BUr o B2 e S8 52
PRI BRBE M e KA ) o

25 LR ELH AR TEXT TiB,, R EK S A b kL4
LR M REX A 2GR, (H KAL) AR TiB,,
BRI SR A A AR A S )RR
b H EE RITEIRADITE . ASCLAMIR TiB,/TALS £
BHEERBETEN S, AT TiB,, B9 B & B RHAR
SLA R AR A2 e oA MERET ST, LI Al i 2 s bR
BT A AR L 2 UL K T o T 0TS 14 10 P 918 f3E e A
PR Hr .

1 RERFE

Ph3.5% (RBU %L, A SCA]) TiB/TALS Z A Mk
NWFFEXT 4, B 75~150pm i TA15 BRIE R A 1~3pum
() TiB, #rEA TR REER I + P25 0 7%, BRI T 253k
#£ 200r/min/5 : 1/8h, 4 Be 25 1 B 1300°C, 58 45 i) (1]
1h, 3.5%TiB,/TA15 B4 M EHAZE S8 1010°C A4 1,
FEFSE " AE 1150°CHE T T TiB,/TC4 & A RELHI
W9, K I KASTE AR 1 2% 5 P54, 4 A Hak g 45
TG P BEEL IR A 1200°C, LA HA 75 57 30 165 R I BR
LI, FEPUE BTS2 A B PR _E I 26mm JE
B, 7E 1200°C AR 30min, #8472 Kk ZiE R ELT Bk
YRIE] 1200 °CARIE 20min, 345 2~3mm JEHH

7 5L g R L ) 2R T S R T 4 1 DT ER
AR, 2 JE 0 )51 Olympus 4 A1 B iEs
ZEISS—SUPRASS & S AH i+ B s kA T B il

96 iz MEEEA - 20214E o4& 55 1010]

LU s W ELHIAS B BRI S PORROR , 7R Fh
DI S L A 5 ) BB v L A S R AR RE 1R, AT
2 TR AR AR REIN . R W 1 0 TR
il HEORE AT UM

2 ZR5it8
2.1 HAETHEXTIB,/TAISE &H AR

Kl 1 Begs 830 TiB,/TALS &AM R ERZH 21
BRI 1 (a) el AR S el A5 41 20 oL 19 550
o FHAT TiB,, 3R AHAL A, K 1 (b)) HaT B i 52 5
8, TiB,, M AR S5 # . i T TiB,/TA15 B4
MEHRIEIEAE B AH DX R4S f5 i iR il 25 159 21, ¥ A %
BN AR AL RN G4, B o B RERTHK
Ko TiB, WGt AHN HH TiB, 415 Ti 78 TA1S5 ¥ A Wikl
T R AR 50~100um () AR ZEH

& 2 NELHIAS A TiB,/TALS B8 MR 4H21
ZELHI A TE S5 A 48t 48 TiB,, AN 2421
FIRE, 51 1 AR R L UM L, i T EL R E B
AHAE S DL B0 R o MHIE R TH R AR AR B AL

(b) PREGHE

El1 TiB,/TAISE & RI$EIRA LR
Fig.1 Microstructure of TiB,/TA15 composite ingot
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Fig.2 Microstructure of TiB,/TA15 composite sheets
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Fig.3 Tensile properties of TiB,/TA15 composite sheets
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Fig.4 High temperature tensile properties of TiB,/TA15

composite sheets
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Fig.5 Tensile fracture microstructure of TiB,/TA15 composite sheets
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Fig.6 Side microstructure of tensile fracture of TiB,/TA15
composite sheets
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Fig.8 Side microstructure of endurance fracture of TiB,/TA15 composite sheets at 650°C
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