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Abstract: The effects of solution and aging heat treatments on the microstructure and mechanical properties of multi-

direction forged TiBw/Ti composites were studied. The experimental results show that when the solution temperature is

950 °C, the matrix microstructure is bimodal structure and the TiBw reinforcement distributes along the primary o

phase. When the solution temperature is 1050 °C, equiaxed « phase is transformed into lamellar o phase and «

colony, B grain boundary appears and TiBw distributes along 8 grain boundary. When the solution temperature is 1150

°C, the matrix microstructure is Widmanstatten structure, B grain boundary is further expanded, the a colony is more

slender and TiBw distributes along 8 grain boundary or « colony. After the heat treatment, the room temperature

tensile strength and yield strength of the composites increase with the increase of solution temperature, while the room

temperature plasticity shows the opposite trend.

Key words: TiBw/Ti composites; solution temperature ; microstructure ; mechanical properties

BRIEST G APRLN BAT A Lo B2 | LU I R
G- e At ARG A BB T )32 N T S AR
PR S, BRI, SRR 5 A
TiBw, TiCp 55 F R WUR G s A, mlf— 20 48 Bk gk
SEAFPRG T SEPERE S . BT, ORISR &

W EH: 2020 -12-12

E€WA: 794 =S R IE (201903D421084) ; [
K ARFIFEAELIE (52171122)

WIS HKKIL(1985—), B, Rl#H%.

FHEHPTMCs) BB A B ARG &1k RIIBREETE.
ROk, Hob, BEER T AR A
15 BL5 TR 8 2R 10 T A 1 18 A 11 4 PTMCs 11
WHITEZ—" o (HA i vk ) 45 i) PTMCs 777E
Gk . LI R R o AR S A AN Y A St
ARG 12 PEREXE ORS00, T LU E SR
PO AN Tk i 35 ROE PR RS . 20 1) 26 L 60 s
RN T T 42—, BB %R & A AL PTMCs
F14 2 T AT e i 2 e



BTk 2 R

12 Titanium Industry Progress

38 &

PTMCs [ 77 2R REAR AR B e T i o 4L 21
[ 95 B S A FE A AL B PE AR R |5 PTMCs 2 2L Ak
BEMIAMT-Br; /B AHIX . B AHIX PAsbFE f — FE $hgb
PROE 3% PTMCs i~ ME e & % M 09 #u4b #E T
ST Ma SRR, o/B X . B MK kb
PRIS A5 o AHFR 2 o A0 EAG AR LSUR HL RE 5 &
WIRFEETIE, A TiBw/Ti B4 R4 & i b o
Li 2 i s Rk B, M T B MK Pub i, =
AL PR REUEFEPRUEHRAS (TiBw + La, O, ) /Ti & &4 K
R R R s B LA e . (EJR, XA TR A X & %
PAC BB SE AR o 18] B FEEAE J TiBw X B
ARFE AR R EN A 38T o

AMIFGY F B4 BT AN [R] A X [3] 95 Bs 250 b B X £
ik TiBw/Ti & & M RHH S A= IR S Re i 52
W, FHo 87 T TiBw/Ti &6 kY 2H 213 A8 3 2,
RIS AR B T 2 4R

1 £ 3

L) Ti-6Al4. 5Zr-3. 58n-2. 0Ta-0. 7Nb-0. 5Mo-0. 4Si
FHARG 4, TiB AT (TiBw) R s Af, R HIEAL
JEF I 5 TiBw/Ti Z A MR, S50 IR — 201
k. iR, SR, WA SamEE. A
TiB, B, . LihmEE LI =mA, 538 Mo-
AL (Mo Tt 80k 56. 6% ) . Nb-Al(Nb G50 %0H
59.6% ) o TEHLZS B HR A ok A RHE IO IR
10 min, SRJGEE AWM LR HER P PeE, BH
JE 53 TiBw (KT 80N 2. 5% 1) TiBw/Ti &5 #1 K
PEE (B 70 mm x70 mm x35 mm) . & A A K
TiBw 3 i J5 067 2 N A ik, A2 R =k TiB, + Ti
==2TiB, ifad 4 75 A TiBw/Ti & & kA A
RO (1035 £5)°C, % TiBw/Ti &4 MEHEBE 15 S 7E
1100 C FFER 8, FfJ5 PR4ead 3 dH K £ In) 46 IR B
W, HERAIE RN 50% , IR 1020 C
AR AR 0.1 871

SRS TiBw/Ti & 4 # R BI7E 950 °C (WiA
X) . 1050 °C (B #HFAE S LA 10 C) | 1150 C (¢
) B 1 h, 2395 FHJS7E 650 °C I s #iab
B h, =% NTHETERE, K3 s B 5
B4 o0 HT1, HT2 | HT3, 7EfBOFHO i, Wi
BT M YIER A IARE . RS AP BRFE 2 YR L 4T
BE i, FH Kroll i57))@ s, Quanta 200FEG
FIF 5 T /%85 (SEM) . TESCAN S8000 1 Xy it B

BRI DB (RS A B E U AT (EBSD) &
45) UL M Tecnai G2F30 Y355 5 B, g £ 8% ( TEM ) Wi
LA, 7F Instron 5500R %75 GE 4 B IR ML -
D7 o4 R0 = b e, hifh LS M R 0.5
mm/min, JfFHGPIHE R AR,

2 HR5H®

2.1 HMAR

1 TR RS TiBw/Ti 24 L SEM B8 A
FEBSD 1%, M1 ATLAIE H, B4 TiBw/Ti 54
FHEHEAA S A2 o M. S0 E o AR AR TiBw
R, TiBw 8IS 7 M) 5041 o

Lamellar &
a colonies
Equiaxed

25 uym

TiBw

Grain boundary

B 1 42 TiBw/Ti 246449 SEM B8 5 4= EBSD %
Fig. 1 SEM micrograph (a) and EBSD image (b) of as-forged
TiBw/Ti composites
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Fig. 2 Microstructures of TiBw/Ti composites after different heat treatments; (a) HT1; (b) HT2; (¢) HT3
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Grain size of TiBw/Ti composites as forged and after

different heat treatments
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Fig. 3 TEM image of HT3 sample and selected area

electron diffraction pattern of TiBw
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Fig. 4 Stress strain curves and room temperature tensile
properties of TiBw/Ti composites as forged and

after different heat treatments
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