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Fig.1 Real-time synchrotron radiation CT system for materials analysis
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Fig. 6 The integral loading/rotating device
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Fig. 7 The specimen for quantifying the system

3.2 MXER

K8 R A-A Ab CT 5 o mr CR @) R & 45 21 59 58 B2k CH @) L AAIET 8 T LR i w181 i
FLEFNRE JER e ILF T A (H i SR 5 s e 149 47 7 B R L K 2 S 2 o o A R R R RO I Sk MR |
A& o Ry k2P a3 B A R0 S AR R B B4 D 2 L FRATT P il R AL S BRSBTS 0 T £
W1 LR B AT U o P B0 B OIER BEAT $0L45 o B0 ol 11 Ak iy 2k A A AR kAT U4 5 B ofE
UG T B0 AR s 2 im B W] — A1 b a9 i as (ol AN EDE Y 22 5 3047 1 0R s Herp
SRy A EMR I R RO R AR R L) o DNIET 9 T LUE M A R K R 22 Apm . ARSI
A5 3 A = A o D00 AL ) 0 R R T LA 8 i PR S B RS e 22 8 KT 6 B RIZ R GEA T
W 75 1) 25 [8] 0 R AL T X2k CCD Y& R 10. 9pm,



%3 25 RS BRI 2 U S R B R AT CT 204 R 458 297

Pl 8 o I R

Fig. 8 The cross-section

P9 U i AU A e

. Fig. 9 The fitting boundary line
rebuilt and the contour

and the fitting contour

4 2

D I 7 — R 2 56 S i R P AR S CT /00T R 40, % R 5 M w453 804 47 R
g P— A Mg, T A5 200 i 2 E AT R SR CT Fat A,

2) ARG BB 22— H AT A — PR AL B I 2k 0% o 2 B L% B OR B T DAk U HE AR 2
F SR R e Sk [ 25 5 sl 52 0344 1 A X HE 22 10 IR 7 25 1 e Sk VR A G 1 HE S 14 Bl 1) 52 38 CT ke
Sl ) A7 T ) S BB A 4 5 I BN HE SR T A A L T A5 B 360° 43 [l 14 3 At
. AL X G4 CCD R ZE R SF 10, 9um X 10, 9pm K FERE, 4387 T 1 8 FG B BEE 25 ] r B R 5
TR A2 B RS BE YOG R 25 TN BRI Bl ke N AR 108 Bl 2R E RS R . AR B ML s |
TR T BT R B Y B 2R TR Bl R | RS BEVR R 2R L O 1 2 Sk DA K e ok B TR] 2P 1A
IR ) A5 v R B AR L ST A R R A B 1 s 7 A 1 R LR I A R RE AL 5 R 2 AR B ARG T e
LS BRI 2 ARG BE R 38 8l 2% 0K B 20K X R G i T o 5 PP IR0 3R B 2R G0 R T R 7S 1 23 ) 43 PR
T X 4k CCD 182 10. 9pm,

3) HHAL CT RG] A CT 43 M1 & Gt A7 4 5 g UG M 75 [m] 30, 8 76 53 SCbihies .

S % Uk

[1] Suzuki Y, Usami K, Sakamoto K, et al. X-ray computerized tomography using monochromated synchrotron
radiation[ J]. Japanese Journal of Applied Physics, 1988, 27(3): 1461 ~1.464.

[2] Hiranio T, Usami K. High resolution monochromatic X-ray tomography using synchrotron radiation[ J]. Japanese
Journal of Applied Physics, 1989, 28(2): 263~266.

[3] Bonse Ulrich, Busch Frank. X-ray computed microtomography(pCT) using synchrotron radiation(SR)[J]. Prog.
Biophys. Molec. Biol. , 1996, 65(1/2): 133~169.

[4] Kinney JohnH, Johson QuintinC, Saroyan R Allyn. Energy-modulated X-ray microtography[J]. Rev. Sci.
Instrument, 1988, 59(1): 196~197.

[5] Kinney ] H, Stock S R, Nichols M C, et al. Nondestructive investigation of damage in composites using X-ray
tomographic microscopy(XTM)[J]. J. Mater. Res., 1990, 5(5): 1123~1129.

[6] Buffiere J-Y, Maire E, Verdu C, et al.. Damage assessment in an Al/SiC composte during monotonic tensile tests
using synchrotron X-ray microtomography[J]. Materials Science and Engineering, 1997, A234-236: 633~635.

[7] Olurin O B, Arnold M, Korner C, et al.. The Investigation of morphometric parameters of aluminium foams using



298 S, (2006 4F) &5 21 4%

micro-computed tomography[]]. Materials Science and Engineering. 2002, A328: 334~343.

[8] Youssef S, Maire E, Gaertner R. Finite element modeling of the actual structure of cellular materials determined by
X-ray tomography[ J]. Acta Materialia, 2005, 53: 719~730.

[9] Hirano T, Usami K. In situ X-ray CT under tensile loading using synchrotron radiation[ J]. J. Mater. Res. , 1995,
10(2) :381~386.

[10] JEXX. CTHEBAAERIM] L. BacHE K2E W R, 1992 (ZHUANG Tiange. CT Principle and Algorithm
[M]. Shanghai: Press of Shanghai Jiao Tong University, 1992(in Chinese))

A Real-time Synchrotron Radiation CT System for
Materials Analysis in Tension/Compression Testing

LI Da-ying. HU Xiao-fang, XIA Yuan-ming

(Department of Modern Mechanics University of Science and Technology of China, CAS Key laboratory of Mechanical behavior and

design of Materials(University of Science and Technology of China, Hefei Anhui 230027, China)

Abstract: A real-time synchrotron radiation CT system for materials analysis in the tension/
compression testing was introduced. By using this system, the macro P— A curve of the specimen can
be obtained, as well as the micro CT photograph at any loading state. One of the key components of
this system was the integral loading/rotating device. Based on the pixel size (10. 9pum X 10. 9pm) of
the X-ray CCD, The kinematic positioning accuracy requirement was given through analysis. In the
device, a four-post frame was adopted, two synchronously rotating grip holders were used to realize
rigidity rotation of the specimen, and the axial movement of the upper grip holder implemented the
tension/compression loading. Positioning accuracy in the axis, radial and circumferential directions
were achieved by adopting many advanced and delicate technologies. Measurement on the device
indicated that the actual positioning accuracy of the device was better than the kinematic positioning
accuracy. Evaluation test on the system indicated that the spatial resolution is better than the pixel
size without considering the noise.

Key words: synchrotron radiation; CT; X-ray CCD; integral loading/rotating device; spatial resolu-

tion



