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Study on fatigue defect characteristics of 3D printed materials for vehicles
HAN Han, YANG Yali, ZHANG Yi, LI Yongkang, YAO Quanheng
(School of Mechanical and Automotive Engineering, Shanghai University of Engineering Science, Shanghai 201620, China)
[ Abstract] In this paper, the fatigue defects of automotive 3D printing materials are studied based on the defect detection

experiment. After fatigue loading, phased fatigue defect detection tests are carried out on 3D printed samples. Internal fault images
are obtained by XCT scanning, and material defect characteristics at different loading stages is reconstructed. The fatigue defects of

carbon fiber composites are studied based on the analysis of defect volume and location distribution.
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Fig. 1 Experimental specimen model
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Fig. 2 Tensile data diagram of specimen
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Tab. 1 Mechanical properties of materials

ORI AR R BUhisREE PR TR

w1 245 268 69.3 13.4
iK1k 2 248 297 69.5 12.2
R 3 276 282 68.4 12.8
FHIE 251 265 69.8 13.6
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Fig. 3 MTS Fatigue testing machine
TR P SRS B — B B R FIRE
RRRY RS )9 57 40 O I 8 i) R 2R 4T CT 49
i RET AR R EE 43508 0.3 mm F10.45 mm,
95 57 o S 00 248 SR AR an 18 4 R, TER) — {E
4 140.1 ,*%ﬁjﬂ 0.1 ,ﬁ%lﬁﬁ'ﬁéﬁ min= 10 pm max=



5 2 1]

B, 45 9 3D FTETBERME S B E B .

5000 wmt AT FLIR 44T, 25 SR LR 2,

4 HHH
Fig. 4 Fatigue circle test specimen
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Tab. 2 Hole analysis of specimen

0.3 mm 0.45 mm
BRHA/ um 2975.83 3193.4
KRR pm? 84.4¢7 1.07e 8
LR A /A 93 101 96 780
BARFERY um? 4.1e6 1.14e 7
A%/ pm 50.02 48.99
WA pm® 33 467.6 33 214.99
R um? 7 066.06 6987.14
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Fig. 5 Specimen hole
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Fig. 6 Visualization of the specimen
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Tab. 3 Specimen hole statistics

=500 pm =1 000 um =2 000 wm
0.3 mm 255 68 25
0.45 mm 283 62 21
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