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Table 1 TA15 Ti alloy chemical composition (&/%0)

Main components Impurity, <
Al Mo \% Zr Ti C Fe Si 0] N H Rest
55~70 05~2.0 0.8~25 15~25 Bal. 0.10 0.25 0.15 0.15 0.05 0.015 0.30

SHX E#ET, ECRAEA =1 mm [k EE T A
BRI, i S H0E Cu $E, 1=0.154 059 nm, %
HLE 40 KV, & HLI 40 mA.
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R: rolling direction
T: transverse direction
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Fig.1 Hotrolling plate sample
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Fig.2 Detecting positions on the surface of plate sample
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Fig.3 XRD pattern (a) and I/1100 (b) of the plate specimen at the
5R point
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Fig.4 XRD pattern (a) and I/1100 (b) of the plate specimen at the
6R point
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Table 2 Peak intensity ratio depending on X irradiating size
Angle/(9 35.093 38.421 40.170 53.004 62.949
JCPDS 25 30 100 13 11

$1 mm 16.4 70.6 100 16.8 5.2
@4 mm 16.6 88.7 100 14.4 8.0
$8 mm 17.2 76.1 100 19.7 10.5
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Fig.5 XRD patterns of residual stress test
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Table 3 Residual stress test results under @1 collimator of

rolled sheet (MPa)

Position of 2 3 4 7 8
upper surface

-224+ -268.4+ -168.3+ -220.1+ -133.4+
22 27.1 19.4 141.4 10.1
Direction of T -305.4 -350+ -246.3*+ -217.7+ -268.3*

+115 7.4 23.4 169.7 16.7
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Table 4 Residual stress test results under X spot 3 mmx8 mm

(MPa)

Position ®1 mm @3 mmx8 mm
6R -56.2+66.1 -253.2+15.4
6T -84.5+341.7 -406.8+47.3
7R -220.1+141.4 -230.9+15.2
T -217.7+169.7 -353.7+25.8
9R -551.14+209.7 -444.1+27.2
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Accurate Test of TA15 Titanium Alloy Hot-Rolled Plate
with a Large Size and Middle Thickness

Han Liang®, Zhang Hui!, Zhang Wangfeng?, Wang Yuhui?, Yan Mengqi?
(1. Xi'an Jiaotong University, Xi’an 710049, China)
(2. Beijing Institute of Aeronautical Materials, Beijing 100095, China)

Abstract: The residual stress was measured by X-ray diffractometer for large-size and middle-thick TA15 Ti alloy plate. By scanning the
(213) plane of TA15 titanium alloy by X-ray diffraction, we observed the changes in peak shape, and used the sin®y method to calculate
the residual stress. Residual stresses of some locations on the plate surface had large deviations under the normal diffraction conditions, so
that the test results are not reliable. On the basis of the range 30°=~85<diffraction scans on samples, it is regarded that big deviation of
stress is resulted from the coarse grain. So we proposed that increasing the X-ray irradiating area should be an appropriate way to decrease
the deviation of the residual stress. After improvement, the results show that the surface of TA15 titanium alloy plate possesses large
compressive stress after hot rolling. The surface residual stress range is from —250 to -450 MPa, and measured deviations are within 250
MPa, which is highly reliable. The further analysis of the formation mechanism was conducted on TA15 plate residual stress, providing a
theoretical basis and experimental data to eliminate the residual stress.
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