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Study of Mechanical Property of Metal by Changing the
Conditions of Metal 3D Printing Parameter
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ABSTRACT

The development of a staged combustion cycle engine with higher perfomance is essential to
provide higher transport capability of space launch vehicles. The combustor head of engine has a
cone-shaped head and its manifold of combustor has a very complicated structure. The head and
manifold have been manufactured by casting or machining methode. Metal 3D printing technologies
are recently known as one of promising methods to improve manufacturing process for them because
they are possible to over come limitations of the two methods. In this paper, a selective laser sintering
method is used to make test materials and their physical properties are studying by changing its
operation parameters to establish the better processing conditions. It is found that the 3D printing
method is acceptable to manufacturing the head or manifold of combustor for staged combustion cycle

engine.
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Fig.1 The Rutherford rocket engine(Rocket Lab)
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Fig. 2 EOS M290 3D Metal
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Building volume : 250%250x325(mm)

Selective Laser Sintering

Direct Metal Deposition

Melting area

\ ﬁ Laser ‘

Scanner

Pro—
cessing
direction

et

7H E_']:E Deposited Power
material stream
Powder overflow Dilution area Laser beam
Shield gas
Powder supply
A AT 5~20 ci/h ~70 ci/h
A= + 0.02~0.05mm/25mm £0.125~0.25mm/25mm
FHERE Ra 4~10um Ra 7~20um
Hdj A2 500x500x500(mm) 2,000x1,500x750(mm)

7S BEAS

Steel, AlSi, CoCr, Ni base alloy

Bronze, Titanium3 &

Steel, Titanium3&, Ni base

Alloy, ceramic
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Laser type : Yb-fibre laser 400W
A-&-545 : Stainless steel 316L, Ti alloy,
Al alloy, Inconel
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Fig. 8 X-ray diffraction pattern(UNS S31603)

Fig. 9 UNS S31603 SEM images
As-prepared(up) After heatreatment(down)
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Fig. 12 Strength before and after heat treatment
according to scan speed
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Fig. 13 Elongation before and after heat
treatment according to scan speed
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