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Table 1 Chemical composition of tested TC4 alloy (mass

fraction, %)

Ti Al v Fe C N H O

89.035 6.20 4.10 030 0.10 0.05 0.015 0.20

F X S ERAT S (XRD ) E 10 11 2H 2L 85 #4 R AH
ZHk. H AST-stresstech 24 @] AEF1 Stress3000 Y X
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W), K sin® @ SEHHTIRARN A58, 75 4 MR
(0°, 5°, 10°, 20°) NabATIE, ERMBAMERIE E=112
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Fig. 1 Shape and size of TC4 sample used in fatigue test

(Unit: mm)
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Fig. 2 XRD patterns of surfaces conducted with different
technologies: (a) Substrate; (b) SP; (c) MAO; (d) SP+MAO
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Fig. 3 Sectional SEM images of TC4 alloy before and after
shot peening: (a) Before SP; (b) After SP
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Fig. 4 TEM images of TC4 alloy surfaces before and after

shot peening: (a), (b) Before SP; (c), (d) After SP
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*2 AFELZTRRAFERERARNIE
Table 2 Residual stress value of sample surface layer

conducted with different technologies

Treating technology Residual stress/MPa
SUB —98.8(+£36.3)
SP —548.9(x141.7)
MAO 278.3(x£31.0)
SP+MAO —44.1(£9.1)
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PET T 40%, [t 2 1R 5 8 oA g SR PG 38 B AR e
% AL BRAL S Z IR TE 100 pm o B8 5 R 3 i R s AL
AhER A AR . 0 TR AR P ik
O EAAE B S, TR AR AR T WAL &
TIHARERE, 12 P IR A A Al s A 11 B
RENF BTIRERNERZ, FE OGR4 1
BRI SR AR 2 R E AR

500
—=— SUB
—e— SP
450 - —_a~ MAO
5 —v— SP+MAO
2 400}
é 350 ;
o
s
T 1
300} =
250 -

0 20 40 60 80 100 120 140
Distance from surface/um

Bl 5 AT ZAB S R & A R BV IR B o A

Fig. 5 Micro-hardness distributed along depth of sample

metal matrix conducted with different technologies
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Fig. 6 SEM images of surface sample coating conducted with
different technologies: (a) MAO; (b) SP+MAO
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F3 ARLZ TR R TR
Table 3 Surface roughness of sample surface conducted with

different technologies

Treating technology R,/pm
SUB 0.08
SP 0.54
MAO 0.54
SP+MAO 0.79
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Fig. 7 3D images of sample surface conducted with different
technologies: (a) SP; (b) MAO; (c) SP+MAO

Fig. 8
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Comparison diagram of fatigue life of samples

conducted in different technologies
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P57 T 15 W R R 57 R i 2 X [0 A L A B
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AT IR BT AE RN 5y, IS0 T 2 b 57 U5
(K377 25 RA R 98 55 1R RE AR BAER » B 9(d) T A AL+l
SEAC AR MW o AT 1, 9855 ™ A
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B9 ANE L Z AR 5 1A 5 5 i
Fig. 9

Fatigue fracture images of

samples conducted in  different
technologies: (a) Substrate; (b) SP;
(¢) MAO; (d) SP+MAO; (e) SP+MAO

coating fracture extension zone
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MPa $2 T+ 5155 AL 5 [1-548.9 MPa. TC4 FE4A ELEE N
FALABER A 278.3 MPa BRATIN /1, T4 HL+
TR E AL IR R 0 A —44.1 MPa BRR RN 77 .

2) WAL G TC4 AR BE R IR E N 5 pm AL
Ik 472.84HV o, BIWALRTHIBERE SR T T 40%. %
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Effect of shot peening and micro-arc oxidation on
microstructure and fatigue properties of TC4 titanium alloy

LUO Jun-ming, CHEN Yu-hai, HUANG Jun, XU Ji-lin

(School of Materials Science and Engineering, Nanchang Hangkong University, Nanchang 330063, China)

Abstract: The surface reinforced transition layers were prepared by shot peening (SP) on the surface of TC4 titanium

alloy, and then shot peening (SP)+micro-arc oxidation (MAO) composite coatings were prepared by MAO. The

microstructure, phase composition and fatigue properties of MAO coatings and SP+MAO composite coatings were

studied. The results show that the surface roughness of the TC4 titanium alloy greatly increases after shot peening. The

surface grain refinement is attributed to dislocation multiplication and accumulation until delivery. The maximum

hardness of 472.84HV,; (increased by 40% compared with substrate) is obtained at Spm below the surface, and the

residual compressive stress of the surface increases from —98.8 MPa to —548.9 MPa. Compared with the MAO coating,

the surface roughness of SPHMAO coating increases from 0.54 pm to 0.79 pum, and the average thickness increases from

4.1 pm to 12.6 pm. The fatigue life of the SP+MAO sample is 14365 cycles, which is slightly higher than that of the TC4

substrate sample of 13067 cycles, and much higher than that of the MAO sample of 3638 cycles. This indicates that using

shot peening as pretreatment can improve the fatigue performance of the MAO technology by micro-arcoxidation.

Key words: TC4 titanium alloy; shot peening; micro-arcoxidation; residual compressive stress; fatigue property

Foundation item: Project(51764041) supported by the National Natural Science Foundation of China

Received date: 2017-12-18; Accepted date: 2018-05-17

Corresponding author: LUO Jun-ming; Tel: +86-791-86453209; E-mail: ljmniat@ 126.com

(miE  HH)



