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Research on Mechanical Properties of Selective Laser Melting/Coaxial Powder Feeding

Forming Connection
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[ABSTRACT]
joints were studied. By comparing the tensile test data under different linear energy density parameters, the influence of

The tensile and fatigue properties of TC4 selective laser melting/coaxial powder feeding forming

linear energy density on the tensile properties of TC4 formed joints was obtained. By comparing the median fatigue life
and fatigue limit of the formed joints and the base metal at the same stress level, the attenuation degree of the fatigue
characteristics of the formed joints relative to the base metal is obtained. Equivalent K, was used to characterize the fatigue
properties of formed joints, and the equivalent stress concentration factor K,, of formed joints was obtained. Compared with
the welding process, the forming connection process has better fatigue characteristics.
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Fig.1 Base metal of formed connection tensile test piece
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Fig.3 Tensile specimen
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Table 1 Tensile properties of TC4 formed connection and
base metal
SR PURGRESE /| JEIRGREEAE /| WURICR
- MPa MPa %
ﬂ%zﬁF 1003 932 9.5

ﬁﬁﬁ{t 995 925 9.5
PR = 895 = 825 =38

K2 AEKEEETE TR ERGR MR
Table 2 Tensile properties of formed connection under different

linear energy density
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Fig.4 Influence rule of linear energy density on tensile properties
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Fig.5 Defect detection results of formed connection under

near optimal parameters
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Fig.6 Fatigue test piece of formed connection
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Table 3 Test results of high cycle fatigue of selected melting base
metal and formed connection

620MPa, K=1, R=0.06 9% 55 F4 N/10° Nyy/10°
345.7,7114,193.9,83.7,
- 4676.2,1668.7,2898.4,
X 4%
TCA LI ALY 2065.9,110.8,653.9,570.1, 3327
149.8,93.7,175.1,2269
629.8,2320.4,444.3,835.7,
TC4 BIEEFAT 282.9,140.2,281.0,113.7, 399.9
98.7,2901.2
R4 TCAREEMRIET NI EIE
Table 4 Fatigue test data of TC4 titanium alloy
K, S,../MPa Nyy/10°
912 6.52
834 11.32
755 20.63
1 637 77.19
588 164.36
547 1000
539 10000
588 4.82
392 17.96
3
265 1000
258 10000
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Table 5 Fitting results of S—/V curve parameters of TC4 material

K, C a A R
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Fig.9 S-N curve comparison of TC4 formed connection and

base metal
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Table 6 Fatigue test data of TC4 titanium alloy base metal for
selective melting ( R=0.06 )

4 | S,./MPa P55 N/10° Nyy/10° | C'/MPa

54.4,131.1,235.1,35.9,
! 780 56.7,55.6,59.6,41.1 68.1 657.9

202.7,133.2,502.7,
2 650 259.1.217.5 238.1 603.2

345.7,7114,193.9,83.7,
4676.2,1668.7,2898.4,
2065.9,110.8,653.9, 537 593.7

570.1,149.8,93.7,175.1,
2269

3 620
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Table 7 Data processing of fatigue test for TC4 formed

connections
5 NO C/MPa (Ko,
1 629.8 596.5 1.077
2 2320.4 610.3 1.028
3 4443 590.3 1.100
4 835.7 600.5 1.062
5 282.9 580.0 1.139
6 140.2 557.4 1.230
7 281.0 579.9 1.140
8 113.7 548.7 1.267
9 98.7 542.3 1.295
10 2901.2 611.7 1.023
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