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Abstract

Taking SiC/2009Al matrix composites as the research object, the effects of scratch defects (scratch
depth 0.15 mm, 0.25 mm and 0.40 mm) on fatigue properties of SiC/2009Al composites were stu-
died. The results show that compared with the smooth specimen without defect, the fatigue prop-
erties of the scratched specimen degraded obviously. The fatigue notch sensitivity increases with
the increase of the scratch depth. Similar to most metal materials, the relation between the stress
concentration factor K; and the fatigue notch factor Ky is linear for SiC/2009Al composites.
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Figure 1. Hand forging of SiC/2009A1 matrix composites
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Table 1. Chemical composition of SiC/2009A1 matrix composites (mass fraction %)

%< 1. SiC/2009A1 E &M RHMEZR 7 (RE S H %)

Si Fe Cu Mg Zn Oxygen Others Alu
0.25 0.2 4.4 1.6 0.1 0.6 0.15 balance
Table 2. Tensile properties of SiC/2009Al matrix composites
7= 2. SiC2009A1 E &M RHU MM RE
Je MR 8 i /M Pa P55/ MPa W7 J A /% FVERL R/ GPa
369 521 6.0 95
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Figure 2. Shape and size of smooth specimen (mm)
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Figure 3. Shape and size of scratched defect specimen (mm)
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2.3. SRR

TE =AU 57 R EGHL_EEAT SiC/2009A1 &M RHE 57 1 fE 15, SL36id F2 3% GB/T 3075-2008 (& )&
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Table 3. Experimental results of fatigue property
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Figure 4. S-N curve of smooth specimen and scratched defect specimen
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Figure 5. Effect of scratch defect depth on fatigue property
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Table 4. The calculation result of K, Krand ¢
T 4K KFROFBRAY ¢ HHER

RERAY K, K, q
IRELITIN / /
%14%i(0.15 mm) 2.60 1.35 0.22
144(0.25 mm) 3.10 1.57 0.27
%1144(0.40 mm) 3.67 1.91 0.34
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Figure 6. Relation between K, and K
B 6. K-K X FRHZ%
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ML SiC/2009A1 K& 4 BHGH 1R AR 17 R e R (RT3 B2 0.15 mmy 0.25 mm & 0.40 mm)J 57
PEREBHAT R FORI 00T, G500

1) SiC/2009A1 4 ARG R FEE 57 B PRy 212 MPa, 0.15 mm %1475 BREE % 5592 Ay 157 MPa, 0.25
mm KI5 B % 557 PR A 135 MPa, 0.40 mm XI5 B Fe % 55 FR A 111 MPa;

2) RIGBREEXT SiC/2009A1 AP RHE 57 M RE S M B2 , 205 BRI IR BE S5 9% 57 TE AR 2 SR R ZR IR OR &R

3) BRI BRI (80, SiC/2009A1 KA HHek 1 s 36 K

4) SiC/2009A1 E&MEL K-K AR Z, HR RN K,=0.526 K, — 0.0317.

SE 3k

[1] XiZzim, #eh, J50, & BRESENSERESAM BT EBADT]. MEH2IR, 2010, 24(23): 18-23.
2] HEZE, KEK. BRACHERBUR GRS E SR AT S I0IR Bk 34 I]. 1102, 2011, 40(12): 92-96.

[3] FLW#n, FW58, K3k, BORIEREEEE G APRE A I RE A 7T [I]. APELFR, 2015, 29(9): 34-43+49.

[4] BB, EHEOR. SiC BURIE SRR S A AR 2 L 2RI T[], MrRia 4 1k, 2014, 24(5): 38-43.

[5] HRKE. BRI IRERFE S SRS BUR AT FE[D]: [ L2 A ). T R EIIRE, 2017.

[6] Ye, T.K., Xu, Y.X. and Ren, J. (2019) Effects of SiC Particle Size on Mechanical Properties of SiC Particle Reinforced
Aluminum Metal Matrix Composite. Materials Science & Engineering A, 753, 146-155.
https://doi.org/10.1016/j.msea.2019.03.037

[7]1 TR, Wik, 28%E, & EANERSHBEEREIER AT R BEAVLEIAR, 2013(1): 20-25.
[8] WAA « Wrifpdh 2 S SM RIS M), R, 25, ¥ dba B Dk Rt 2014: 138-141.

[9] kB, FRE, MERM, % Ti-24Nb-4Zr-8Sn & &% 57 B D HURMET]. P EF B &R %W, 2010, 20(S1):
518-522.

[10] ®AAE, xR, BREE. %5750 0 28 K 5B N /18D R B K 2 H IR R[], #F TR, 2007(7): 70-73.

DOI: 10.12677/ms.2019.95060 478 PR R


https://doi.org/10.12677/ms.2019.95060
https://doi.org/10.1016/j.msea.2019.03.037

Hans Xh
PR RN R

1. FTJFFAM T http:/kns.cnki.net/kns/brief/result.aspx?dbPrefix=WWJD
TR G FMEESE: [ISSN], HIAMITI ISSN: 2160-7613, EIJ 75 1]
2. FTHFHIM B T http:/cnki.net/
L “HEbRSCRREE” HEN, AN ERE, Bie] A

hEE S http://www.hanspub.org/Submission.aspx

HATIMEFE : ms@hanspub.org



http://kns.cnki.net/kns/brief/result.aspx?dbPrefix=WWJD
http://cnki.net/
http://www.hanspub.org/Submission.aspx
mailto:ms@hanspub.org

	Fatigue Properties of SiC/2009Al Composites with Scratch Defects
	Abstract
	Keywords
	SiC/2009Al复合材料划伤缺陷疲劳性能研究
	摘  要
	关键词
	1. 引言
	2. 实验材料与方法
	2.1. 实验材料
	2.2. 试样形式及尺寸
	2.3. 实验方法

	3. 疲劳性能实验结果
	4. 分析与讨论
	4.1. 划伤缺陷对SiC/2009Al复合材料疲劳性能的影响规律
	4.2. 缺口敏感性分析
	4.3. Kt-Kf关系式

	5. 结论
	参考文献

