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Effect of Shot Peening on Porosity Defects in Additively Manufactured TC4 Titanium Alloy

GAO Tianxi', WANG Lei', GE Jiaxing', FENG Shengzhou', WANG yonggang’
(1. School of Mechanical Engineering, Suzhou University of Science and Technology, Suzhou 215009, China;
2. School of Mechanical and Electrical Engineering, Soochow University, Suzhou 215137, China)

[ABSTRACT] To investigate the effect of shot peening on surface or near-surface porosity defects of additively
manufactured components, additively manufactured TC4 specimens were prepared by selective laser melting, and surfaces
of the specimen were strengthened by shot peening, internal defects of the specimens were characterized before and
after shot peening using computed tomography technology, three-dimensional visual reconstruction and analysis of the
porosity defects were carried out, along with testing and analyzing microstructures of the specimens before and after shot
peening. Microstructure, microhardness, and tensile properties of the specimens were tested and analyzed before and after
strengthening. The results demonstrate that the porosity of the strengthened specimen was reduced by 0.32% compared with
that of before, and the volume and spatial geometry of large pores were effectively altered. Post shot peening, the cross-
sectional hardness was increased by 23.38% and tensile strength was enhanced by 60.15%, indicating that shot peening can
refine the grain structure and improve surface integrity and overall mechanical properties of the specimens.
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Table 1 Chemical composition of TC4 powder (mass fraction) %

Al A% Ifi@ (6] C N H Ti

6.2 3.96 0.2 0.12 | 0.012 | 0.02 | 0.002 | 43

K2 TC4RHEHK SLM TEZ5H
Table 2 SLM process parameters of TC4 specimen

BOCTIR | L PR /| PR /| EREER
W JZ)E Jum ( -1
mm-s ) mm um
80 40 800 0.08 40~60

(a) sRALHT
25
11.80 ' g (H0.02[4-B][10.0214-5]
Q,
@ 7 A
- |
e |

(c) WHERAE
E 1 SLM KM TC4 frfHik##( mm )
Fig.1 TC4 tensile specimen by SLM ( mm )

TNo R CS23001 Mt AL £ (F5 N B BB 4 i A FR 2
F) ) X HE M i 1 TC4 BK G 4 0y hr AdisUe A5 R ik
A7 AL Ak, A8 L 2 2 R S AL SR Ak T 2 bR i HB/Z
26—2011 il AL S5, ¥ H B % AL A2B30, BT /R[]
( Almen ) 38 4 0.12 mmA , 8 35 %K 150%.

B AR TC4 B0 T 6o AR R, JE kAT
6. FIH CNT 150-ICT (T REMAERH A R
O8] ) X W RUBR AR A IS R Y ) B A T = 4R 1%
RYHE 150 kV RS X SRR, TAEFEFEUNE 2 iR,
FEAMRFEIRTS 3600 7k —HEBERE I E, LN 145 KV,
HLI A 115 mA , BEYGHTE] R 300 ms, J&5 Ab#E# ] Avizo
BAE A TAEB R, AR R N 4 mm x 10 mm A9 (R FE
EAT R0 ) A, AL S R ALK (BEfS T
R BUR B =1- FLBRR), i AL R/ NS (]
G341



PN
RESEARCH HI:%&I

1 F 1504~2000# 1Y SiC #0 4547 B8 TC4 1 26 1
FIAERTE , AT #l ( HF : HNO; : H,0=2 : 1 : 17, /&
F ) X 3 T AN A A T 20, D B A
T BT ( SEM ) B 2 TR 68 1 P 4 [ 114
YIS, Bt SR FH 2 ECATE (S 2 iR i i s 1, 2
B BETE Sk Jm#k 2k far 200 g n#kad e 15 s A
AHFALB AR TETEE 100 pm, B FEINR 11 A4S 55, B4
SR, 45 S BT Y, A A 3 = an 5] 3
FiR o

2 GBRESH
21 FLERRSERRES

IR, R RO i RS A AL - (1)
JEIE A AR A “REFLRON” 7= A i AR TAL; (2) B
ARG 23 DM AR A e L i i Y T e A

RO

\

10 mm

"

() XB (b)) HRE (o) B S
2o I

2 CTHEHWMTRER

Fig.2 Schematic diagram of tomographic scanning of CT
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Fig.3 Schematic diagram of cross-sectional hardness test
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Fig.4 Equivalent diameters of pores before and after shot peening
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Fig.5 Comparison of large pores before and after shot peening
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Table 3 Distribution frequency of pore sphericity
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Fig.6 Statistic results of pore sphericity before and after shot peening
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Fig.8 Cross-sectional hardness of TC4 specimen by SLM
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