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F1 Ti-6Al-4V EEMKRLENS
Table 1 Chemical composition of Ti-6Al-4V alloy powder (/%)
Al \Y o Fe o} N H Ti
548 422 0.03 0.112 0.08 0.01 <0.003 Bal.

Single track

5 mm
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Fig.1 Schematic of melted single track on the stand
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Table 2 Process parameters of Ti-6Al-4V melted single tracks

Process parameter Value
Beam current/mA 7,10, 13
Focus offset/mA 0,3,6
Scanning speed/mm 51 1000, 1500, 2000, 2500, 3000
Electron beam voltage/kV 60

Focus Offset
3mA 6mA

0 mA

0.31 J/mm
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Fig.2 Schematic diagram of melted single track on the stand
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Fig.3 Surface morphologies of the samples under different focus offsets and linear energy input
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Fig.4 Surface morphologies of samples under different scanning speeds and beam currents
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Fig.5 Molten pool characteristics of melted single tracks under different scanning speed and beam current (a) and different focus offsets

(1500 mm/s, 13 mA) (b)
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Table 3 Experimental results of each single track

Linear

Scanning Beam Focus enerav input/ Re-melt Track Track Contact Aspect
speed/mm s current/mA  offset/mA J%m'g depth/um height/um  width/um  angle/(9 ratio
1000 7 3 0.42 176 74 556 27 2.378
1000 10 3 0.60 261 129 826 35 2.023
1000 13 3 0.78 265 140 921 25 1.893
1500 7 3 0.28 143 74 547 25 1.932
1500 10 3 0.40 195 121 717 33 1.612
1500 13 0 0.52 147 113 703 25 1.301
1500 13 3 0.52 229 135 875 21 1.696
1500 13 6 0.52 122 70 611 30 1.743
2000 7 3 0.21 145 82 473 35 1.768
2000 10 3 0.30 182 113 669 37 1.611
2000 13 3 0.39 200 137 743 40 1.460
2500 7 3 0.17 118 81 451 34 1.457
2500 10 3 0.24 176 100 592 25 1.760
2500 13 3 0.31 188 97 646 40 1.938
3000 7 3 0.14 138 40 517 15 3.450
3000 10 3 0.20 152 45 594 7 3.378
3000 13 3 0.26 195 43 653 25 4,535
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Fig.6 Variation of melt pool characteristics under different parameters: (a) re-melt depth; (b) melt pool width; (c) track height; (d) width,
track height and re-melt depth vs focus offset; (e) contact angle vs scanning speed; (f) contact angle vs focus offset; (g) aspect

ratio vs scanning speed; (h) aspect ratio vs focus offset
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Study on Characteristics of TC4 Alloy Single Track Prepared by
Electron Beam Melting

Fang Xingchen, Li Zhongwen, Yu Zhishui
(School of Materials Engineering, Shanghai University of Engineering Science, Shanghai 201620, China)

Abstract: A series of TC4 alloy single tracks were prepared by electron beam melting, and the effects of the process parameters such as
scanning speed, beam current on the surface morphology and geometrical characteristics (re-melt depth, track width, track height, contact
angle and aspect ratio) of a single track were investigated. The results show that with the decrease of scanning speed and the increase of
beam current, the linear energy input increases and the width and continuity of single tracks are improved. When other parameters are
fixed, with the increase of scanning speed, the single track becomes discontinuous and even the balling effect can be observed. The
scanning speed, beam current and focus offset all have great influence on the melt pool. With the decrease of the scanning speed and the
increase of beam current, the re-melt depth, track width, and track height increase. When the focus offset is 3 mA, the re-melt depth and
track width are the maximum while the contact angle is the minimum. For the constant of beam current, with the increase of the scanning
speed, the contact angle increases first and then decreases while the aspect ratio decreases.

Key words: additive manufacturing; melt track; TC4 alloy; process parameter
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