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Fig.1 Microstructure of TC21 titanium alloy: (a) optical micrograph

and (b) binary image
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Fig.2 Optical micrograph of TC21 titanium alloy

2.3 FRICHALEHISE
2.3.1 KA LA K

BRA 4 b B I 2H 2R 2 PR AIE 72 o] BLAR RO X
I o AR R ) IR B 2B a gk AR A o AH 2
DAk D] a4 B v AN () T 72 A B S 22 5, don] SR
LR NAR [R5 32% 5 R P B0 4 R V6 IR /N gk AT
D& o AHAE H Ayt AR ) = 4 S B = F XIS D0 F
MRS AE 4 G b F P 2 AR VR AT 30 1 M R e
R AR 1) = o 2 ) s SO B A (B BT LA,
R A K N SR B YA RN, XAl S T
R
232 HMRABANaEWZE

R R R F— NI, adcBURIEAR —58. KA



400 + Wil & @AM kLS TR

538 %

SR L NI ad I7n B L3 0 T iR Radk )3 1
D05 PR AE RS JSE R BN I B a5 Y- 12 B FE kAT S it
ST R o T — LT LT a5k 1A T A5 ] A 2
5 NI o A AT (1 B s SR B o W 25
Bty RJE SR Hadk R BP0 K B B R % AN a2k
(K31 359 J3 1 o S B b, MIEAR 2 55 T 7 a2k T A 42 T L
R BRI R ade 2 B RS K. TR g
o gl i 22, FE A AN T ZEBEHLE ICBEE 2 Sra
Z 03 AR B AT M e R e v o AR B 2 4 Hidl v
BN a e V2 )R R S NI N a5 KA R E . A
B R SN adk (A BT BE N % AN a2k A 305
FERIERME . LRI 3 e IR T O 8] 358 B B0 IR A A a5
J3REM AL o 3% Bl oy 2% D AHCT-AT M 2 41 1) o LR U
40 Bloy 4% 0 3 LI AE P AT MRS 2 55 3 A3 T N
aZ BT N BUR SRR IE . BT Wad N 2 5
B g el 4 Bl A7 26 LK 2K

K3 e AR

Fig.3 Schematic diagram of Widmanstitten microstructure
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Fig.4 Line segments during lath thickness measurement in

colony |
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Fig.5 Optical micrograph(a) of titanium alloy and thickness of
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24.1  of8 8y BARAFAE A SAR R

BT oA AR = 4E 23 18] b 7 1] IR BE AL, — 2R R
AN RE DX 3 L B8 AR R, WA 5T oo 11 58 5 R R
JEE 35 DA JRE FE 44 S o afH IR H 1) AE = 4 5[] o 43 52
A% AFNT A 7 4 2% 18] vp 1R 43 A1 B ) S HEAE e kAT 4
TEX I o 1 2H 2335 48 R 6 v e R A R 2
ZHEMAE . AW AT ) 50 5 2 BT ) 1A R a
FHEL ) Z50(NHT0~180°), HoR K I Kl 6a.

XF k(1) T A5 I AR W 0 7 2 e o AH 1R AN [R] T 285 R
FHIR— 2 BB K RAE o Feretma, 2485 %56 B4 T
AT I RKE, Ferety & FEA G58 BrAMIPAT 46 1 B
INKEE, SR 3 HU (B (Feretyay/Ferety,) 1l LLE % i fif i
XTI AR . WIEaM B Feret Al K/ K E EHiiAa
FHEZ . FerettbEHIR KK, o 2INEE (R R, Bt
FerettWfH I AW /N, ol B8 T 2R . 3L

Kl 6 afH M Rk ik 2 HoR B K
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(a) orientation/d and (b) aspect/Feret ratio
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Fig.8 Microstructure of TC17 titanium alloy: (a) optical micrograph

and (b) binary and manual-splited image
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Quantification of Microstructural Features in Titanium Alloys Based on Stereology

Wang Kaixuan'?, Zeng Weidong', Shao Yitao', Zhao Yongging®, Zhou Yigang'
(1. Northwestern Polytechnical University, Xi’an 710072, China)
(2. Northwest Institute for Nonferrous Metal Research, Xi’an 710016, China)

Abstract: The complexity and diversity of microstructural information involved in Ti alloys makes it rather difficult to quantitatively
analyze properties or describe microstructural evolution behavior. Feasible and rigorous models capable of quantifying various
microstructural data are rarely researched. Based on metallographical characteristics and mechanism of microstructure evolution, applying
the stereology and quantitative Metallography rules, a preliminary system of models and methods for quantifying many important
microstructural features of Ti alloys was developed. The work is an exploration for investigating the microstructure evolution and the
relationship between microstructure and performance of Ti alloys. These microstructural features mainly include phase volume fraction,
grain size, thickness of Widmanstétten o laths, colony size, and a phase information (size/orientation/aspect) in some microstructures. Six
rules for manual-splitting a phase on image processing was presented. These models and methods are feasible, and explained with some
examples.

Key words: titanium alloys; microstructure; stereology; quantification; model
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