PN
RESEARCH mﬁbr&l

X S5 Sk & & SRR A N 1 1035 AT 52
gk E,K A, BT, FAE

(P EMEHEFE R R, LT 100024 )

[HE] A8 5T AR 0G5S XA R 2 B 4K A B AR AR 45 M 2 B mlaR ok 25, 0 XS4 9
AR MERBEARAGERE, SREW. REWELR B AEREESNXE R ARES; BanlXd
WA KT 200 BhmXE S AR T £, 300 B4R R TTEIR, 4@l X & 9K 45 R EAR A 3 K ks, 300 B
AL 20%.,

KR BN 4 A4A X Sk

Applicability Research on Measuring Residual Stress of Titanium Alloy by X—Ray Test

YAO Gang, ZHANG lJie, LU Yehang, LI Zhongcheng
( AVIC Manufacturing Technology Institute, Beijing 100024, China )

[ABSTRACT] Applicability of surface residual stress on the complex components of TC4 titanium alloy using X-ray
testing is researched by simulating the test surface state of structure based on four points bending machine loading of tita-
nium alloy plate specimen and high strength titanium alloy standard sample. The datum show that surface curvature and
range of beta angle do not significantly affect the results. When the radial test surface inclination is larger than 20 °, the test
repeatability is drastically changed, and the result is not available when more than 30°. The result cannot be applied as sur-
face inclination is greater than 30°. The result decreases with increasing axial angle, which decreases more than 20% when
axial angle is 30°.
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Fig.2 Comparison of residual stress by electric and X-ray



PN
RESEARCH mﬁl‘r&l

 ELIE S X SRR R F) — R AR AR AR LA
— 3 MR G R, e K222 10MPa 5 ARl R
AR IO A I 15825 35 LU B UEAIG 5%~20% 5 X 2R
IR IR RE Jy 0.995, PRI AT L34 48 o 2
T, X S E D i ZE o AR 7E 0.36~2.45m JE N
F4) T IS 3 PR ARG
3.2 fAFIEIEAM

ML (=659 + 35 ) MPa BEK G 28 AR R il brAE 42
Tfa) RN [ 26 BUAR) £ 0°~40° LRI 0 X Bk aR A3 1,
P2 R R 25 S DL 2, Sl A 4 SR L3R 3. AR
FAREA BT T 5 R PN, A 3 iR P
XiF E AT DUF H AR R 7E 0°~20° 9785 P £ds B
R, mREMRZE( | SRME - SME | ) 7E 40MPa

DAPN s S0t A B it 200 B, WU 4 1k Sl AR 2% 5

30° i A B VERZE 290 220MPa, (8R4 40° I
BHRC 2RI AR . BN A8 AN TRV} A 2
ISR TR EERT LR ), SRR RN (10°),

R2 ZEASEEFEXSRE RN MK LR

kA /() MEREE S /MPa {2 /MPa
0 —660.8 | —658.5 | —661.6 | —662.7 | -657.4 5.3
10 —652.1 | —=654.7 | —657.6 | -675.5 | —650.8 |  24.7
20 —677.4 | —-666.9 | —650.7 | —-627.3 | -633.4 | 50.1
30 —548.5 | —-646.6 | -769.6 | —640.0 | -592.8 |  221.1
40 1748.4 | —651.7 | —1441.9 | 527.8 | 1555.8  3190.3
#®3 HWEARMAAIEXSEFE RN ANKLER
fiigst /() MERZE R /MPa 2% /MPa
10 —654.7 | —651.7 | =657.6 | =667.6 | —-652.6 15.9
20 -633.5 | —628.6 | —645.7 | =651.1 | —623.1 28.0
30 -529.9 | —554.7 | =521.5 | -546.7 | —538.6 14.8
40 -305.7 | -387.5 | —257.2 | —183.6 | —296.6 90.9
= 20001 s 0°
(=W o
1s00f =10
2 4 20°
iTm_IIIOOO- x 30°
i) | 40°
§ 500
=
§ -500F . R X
=X -1000F
= _15000
< L L L )
0 20 30 40

10
DT /()
E3 RFEARGAMNLES EX T

Fig.3 Comparison of different angle test repeatability
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Fig.4 Diffraction peaks at different angles
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Fig.5 Comparison of different angle test repeatability
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