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Table 1 Experiment parameters for QRM phantom
1 e e ) O A

RIS R LR /RV HL /A FDD/FOD B H/ms | REEEEUK | AR /um I
1 HRLEA 160 90 776/30 500 1600 7.8 18 min 40 s
2 SZEEE ] 160 90 776/30 500 1600 7.8 13 min 20 s
3 SZEEET] 160 90 776/30 500 1280 7.8 10 min 40 s
4 SEEEE 160 90 776/30 500 960 7.8 8 min
5 SEEEE 160 90 776/30 500 640 7.8 5 min 20 s
6 SEEEE 160 90 776/30 500 320 7.8 2min40s

®2 HESERERESH

Table 2 Experiment parameters for aluminum alloy cylinder phantom

IR ZH EEET 1SR LR /kV /A FDD/FOD BOtEE/ms | CREEIREUTK | KRS /um EEELINES
1 WAL 160 90 805/82 500 1600 20 18 min 40 s
2 QStEEE 160 90 805/82 500 1600 20 13 min 20 s
3 QST ERET 160 90 805/82 500 1280 20 10 min 40 s
4 QST ERET 160 90 805/82 500 960 20 8 min
5 P SLEREH] 160 90 805/82 500 640 20 5min 20's
6 P SEEREH] 160 90 805/82 500 320 20 2 min 40 s
7 QSEERET] 160 90 805/82 500 120 20 1 min
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Fig.2 Schematic diagram of noise measurement

area division for aluminum cylinder phantom
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Table 3 Experiment parameters of number of projections for CMC part

[ - ' /! | |
JE W ifxd ) ESENT R/ V EER/TNAVVA FDD/FOD SIS E] /ms KFelEgy sk | ARE RS /um R
1 B 180 150 805/80 250 1200 20 11 min 12's
2 WSt 180 150 805/80 250 1200 20 5 min
3 SZEEE] 180 150 805/80 250 900 20 3min45s
4 PSZEEE] 180 150 805/80 250 600 20 2min30s
5 P SEEEE ] 180 150 805/80 250 300 20 1 min 15 s

*4 CMC IEGRAMEREZINNIESEH

Table 4 Experiment parameter for CMC part scanning current
1 e O N N I

W | st L /kV HLIE /A FDD/FOD BEEHTE)/ms | CREEEEUSK | AR /um | R /min
1 L SLERE ] 180 150 805/80 250 1200 20 5
2 L SLEREi] 180 200 805/80 250 1200 20 5
3 L SEERE ] 180 250 805/80 250 1200 20 5
4 L SEERE] 180 300 805/80 250 1200 20 5
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Fig.3 Comparison of spatial resolution of QRM phantom in different scan modes
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Fig.4 Phantom spatial resolution variation at different number of projections
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Fig.7 CT image of typical defects in CMC part
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Impact of Fast Scan on Image Quality of Industrial CT Inspection for
SiC/SiC Composites

JIANG Mingfan', DENG Xiaodong', SHI Xiaoying', CHEN Zimu’, HONG Zhiliang',

LU Liang', CHANG Jianwei'
(1. AECC Commercial Aircraft Engine Co., Ltd, Shanghai 200241, China;
2. Yinghua Inspection and Testing (Shanghai) Co., Ltd, Shanghai 201108, China)

[ABSTRACT]

widely used in high-temperature components of aerospace engines. However, defects like porosity and delamination can

Due to their excellent high-temperature performance and lightweight properties, SiC/SiC composites are

occur during their fabrication, affecting material performance and necessitating efficient non-destructive testing methods.
Extensive research indicates that CT inspection is one of the most effective methods for detecting defects in SiC/SiC
composites. Traditional CT scanning often requires several hours, leading to high time consumption and costs. In contrast,
the fast scan mode continuously exposes the sample during rotation, significantly reducing scanning time. While fast
scanning may introduce issues like image trailing and noise, this study compares image resolution, noise distribution, and
defect detection capabilities across different scanning modes. It proposes methods to optimize scanning parameters, aiming
to enhance detection efficiency without compromising image quality. Experimental results indicate that fast scan technology
can substantially increase scanning speed without significant loss in spatial resolution. Although image noise increases as
the number of projections decreases, adjusting parameters such as current can effectively mitigate noise effects. The study
concludes by proposing strategies to balance image resolution, noise, and scanning time, providing technical support for
fast scan of industrial CT testing for SiC/SiC composites.

Keywords: Fast scan; CT inspection; SiC/SiC composites; Number of projections; Scanning current
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