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Fig.3 Diffraction peak separation results under different optical path systems: (a) @1 mm collimator+0.6 mm receiving slit, (b) polyca-
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pillary+0.6 mm receiving slit, (c) @1 mm collimator+parallel long sola slit, and (d) polycapillary+parallel long sola slit
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Fig.4 Diffraction peak separation results under different optical path systems: (a) @1 mm collimator+0.6 mm receiving slit, (b) polyca-

pillary+0.6 mm receiving slit, (¢) @1 mm collimator+parallel long sola slit, and (d) polycapillary+parallel long sola slit
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Table 1 Main parameters of the four optical systems

Optical system Main parameters

System 1 @1 mm collimator+0.6 mm receiving slit
System 2 Polycapillary+0.6 mm receiving slit
System 3 @1 mm collimator+parallel long sola slit
System 4 Polycapillary+parallel long sola slit

KR PR AR AL G g, 18 15.33%, LS E
MEINPAT KR PR GE A S, T 4.48%.
S BRI AR B, R S G R R B AR, T
WIER AL, BB IR, XAE =70°F KIATH &
Wb s i R . ¢=70°1, System 1 I System 2 EL& A
REREAT AT G 2 B, 76 REHEAT AT S0 2 B IR e % R 4t
o, LA System 4 FEMWifR /)N, SEWIRNA 16.7%. ZiE
KE, L2 FBAE HAT K RPN G KT,
B AT RS o FHAT IR0 ) e W e/, A 10% 25 A4
TESE RO % ZR 48 W R BN b 2 AR 1

4 AT B 0 ) EVA A, W4T =00 I B MO % 3R
SN, WK 3 Pin. 4iaK 2 MEE, o
A[fS, 7F &1 mm #EHE ML FBAE K SEC NI,
AT 2R AR B v, S iy, 2 v e A P
I, AT A, AR T ZRE . MTE @1 mm HEE
EHPAT KRB GE GBS 5O MR, B
Wi PR AR 0.259°, AP AT SR e 1 ik R 52 FRAIG, 3 vk
HIE 6T% AT, Sy JE RGN, HEROGER R
WAL, 2 5 B EM-PAT KRB AE 1L,
XFEH @1 mm #E B FPEAT KR A B 101 O, A7 5 i
JERER, CEEvii MR 0.245°, LEaxfth, 25 EA

FROAT K RPIREEN G RS, A LRELR B 5% = 1
IO o, R KRR RN w58 . A XRD
DU i A PR 1) T 22 BE Al 2 45 B M 1 HL AL 08 8 B2 TR AT
S, E TC16 EKA 4 X S e fim it ila b, #7sf g E
B 3BT B ) RAE . F O RA AL, iR
HAE PAT KRB RN £ 5 B 4058 W TG 10 5
Wi o ML OGRS TR Ok EE, &1 mm HEEE
SRR R T X SR B e e ), A
T VB S PRI, ESEEE A MR, 23 EBME
78 X SR AT BN AR Tz, e m DU X
LRI ECR, WD T X B R, $E AT g
SHJE , W R A o T AT IR I HE R — e AR,
ORI . AT KRR EGEAE G % i T35
M Z LB EE, w] LA R A A B AR ) i R IR WAL A% 3
BEAR X S 26 7R3 B 7 0] B RS, 8 AT g i) 4y
PR, N L2 FEAE W, WA AT R
UEe HE— B (], Arue s R ik — i . I
i, TC16 k4 &2 IMIARR H System 4 (16 B B &
2.4 3%y

Kl 5 & TC16 #AF11(0002) 8% &, AD F 411
B, RD RRFEM AR . (0002)H% K25 B WA A5
A EILCL R RE R S KA AU A AR5l ) BRI, 5 5
P 2,775 ROKAE RUREESEGN 1.99, A RSk b il
) A . ODF (=4EEn 7 An sk E0) 2 —Fhog &
RAELMIMT71L,  ODF RAELK R ILHEAf MR e =
T T, 220 2 n I s M S T At
BT TC16 A T & U415y, Bl 6 AT ¢o A

R2 AMAERRENESIEZME LK

Table 2 Comparison of the influence rate of diffraction peaks of four optical systems
Optical systems Intensity of fit peak diffraction/cps Intensity after peak splitting/cps Impact rate/%

x=0° 176.5 158.19 10.37
System 1 . .

x=70° The degree of influence cannot be estimated.

x=0° 744.03 674.35 9.36
System 2 . .

=70° The degree of influence cannot be estimated.

x=0° 54.728 46.34 15.33
System 3

x=70° 11 7 36.36

x=0° 96.28 91.97 4.48
System 4

x=70° 24 20 16.7
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Table 3 FWHM of diffraction patterns under four optical
path systems

Optical system FWHM/(°)
System 1 0.397
System 2 0.457
System 3 0.259

System 4 0.245
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Table 4 Vickers hardness and tensile strength of TC16 alloy bar

Sample section Hardness, HV/ X 10 MPa o,/MPa
Longitudinal section 299.5+4 1058
Cross section 290.0t4 1019
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SR AFAEAE TC16 11 )7 2 1 BEAE AR ) AN i) LRI
0] R

3) <0001>22 LU AR T AR BI DI BE, <1010>
22 SR AT AE W] LASR s bR B 5 5 o 33— 2D R
BB N T T A MBEEETF-BE, i TC16 #:441<0001>
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Diffraction Peak Profile Analysis and Texture Measurement
of Two-phase Titanium Alloy TC16

Yang Mengyao', Yuan Lihong', Wang Wenrui', Zhang Hui', Zhang Wangfeng®
(1. School of Science, Xi’an Jiaotong University, Xi’an 710049, China)

(2. Department of Titanium Alloys, Beijing Institute of Aeronautical Materials, Beijing 100095, China)

Abstract: The difference between the diffraction peak position of a phase (0002) and f phase (110) of TC16 (Ti-3Al-5Mo-4.5V) titanium
alloy is less than 0.1°. Due to the increase of f phase content, the two peaks overlap severely in the traditional X-ray diffraction test
optical path. At present, the a+f two-phase TC16 titanium alloy texture cannot be measured. In the present paper, overlapping diffraction
peaks were separated from the hot rolled annealed TC16 titanium alloy bar diffraction pattern. The microstructure, texture and mechanical
properties of TC16 alloy bar were studied by optical microscope, X-ray diffraction and Vickers hardness tester. The shape of the
diffraction peak was fitted by the Cauchy square function on the Matlab platform, and the influence of the change of diffraction optical
path parameters on the broadening and overlapping of the a phase diffraction peak and the f phase diffraction peak was investigated. The
results show that the X-ray diffraction optical path configuration of the polycapillary and parallel long sola slit solves the problem of
overlapping diffraction peaks and improves the accuracy of texture measurement. The test results show that there are mainly two texture
components in hot rolled annealed TC16 bar, which are <0002> and <101 0> double wire texture; the texture makes the transverse tensile
strength of TC16 less than the longitudinal tensile strength. The effects of texture on the mechanical properties of titanium alloy were
discussed. This research has important theoretical and engineering significance for improving the performance and processing technology of
titanium alloy fasteners. At the same time, it also provides a solution for the accurate measurement of the texture of two-phase titanium alloys.

Key words: two-phase titanium alloy; TC16; diffraction peak; peak profile analysis; texture
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