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High Performance Metal Additive Manufacturing Technology
Applied in Aviation Field
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Abstract: High performance metal additive manufacturing( MAM) technology mainly includes the high energy beam
(laser, electron beam, arc, etc. ) cladding/melting methods with the synchronous powder or wire feeding, in which laser
solid forming is as the representative, and powder bed fusion methods with laser or electron, in which selective laser melt-
ing is as the representative. Through metal additive manufacturing, the complex structural parts can be free-form near-net
shaped rapidly without using the mold, meantime, the mechanical properties of the MAMed parts are superior to those of
the cast, near, even equivalent to those of the wrought. These make MAM technology not only become an important manu-
facturing approach for high performance complex aviation component, but also be able to enhance the design effectiveness
of advanced aircraft and aero engine, and realize the optimized design of aviation structural part based on the functional
priority. In present work, the technical characteristics of typical MAM technology and the mechanical properties of typical
MAMed parts were reviewed, and the current applications of MAM technology on the aviation field were analyzed, the
problems for the applications of MAM technology on the aviation field were also discussed, finally, the major benefits for
the applications of MAM technology on the aviation field were pointed out.
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Table 1 RT tensile properties of LSFed metallic parts'®

Materials Status R, /MPa Ry »/MPa A/ %
. LSFed 1050 ~1 130 920 ~1 080 13 ~15
T6AAY Wrought =895 =825 =8

Inconel718 LSFed 1325~13801065~1165 16.5~30

Wrought =1 240 =1 030 =12
300M LSFed 1895~19651748~1849 5.5~8
Wrought =1 862 =1 517 =8

2 AT SIM BJE B Ti-6Al4V k& 4 Al In-
conel718 BREE R & & MU IRPLM 12 PEfE. 5 LSF 4
PERAL, SLM JJE Y Ti-6A1-4V k44 Fil Inconel718 453
e A R B T R o R S A R [ A W A2 R A
FrufE. TREIRHE, BT SLM BB 7 LLSE 2 TE FRTL
T, {45 SLM BB B SEff 22 1 LSF R RS AR, X
P20 SLM IR A 1 9 57 M BE 2 W] W IR T+ LSF 44 4 K%
Bt
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Table 2 RT tensile properties of SLMed metallic parts!” -#/

Materials Status R,,/MPa RPO.Z/MPa A/ %

. SIMed  1082+34 1026+35 92
Ti-6AI4V Wrought =895 =825 =8
Ineoncl718 SLMed 1280 ~1358 1102~1161 10~22

Wrought =1 240 =1 030 =12
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BRI SRS & W A R BAR, B T i £ 4
FHAEP T AISiIIOMg & 40 SLM . AlSilOMg & 4
MM FRER ZLI04 §4, £ 3 HHT SLM KB Al-



686 Hh [ AR 2

H34 %

SilOMg &4/ S5 Mfg, WLIE 2], SLM a{JE AlSilOMg
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Table 3 RT tensile properties of SLMed AlSi10Mg alloy®’

Materials Status R, /MPa Ryo./MPa  A/%
N SIMed 430 £20 24510  9.5=+2
AlSilOMg Cast +T6 =235 =2

F 4G TR EBF | EBM Fl WAAM JiT U1 Ti-
6AIAV G &y /A EfE. AT LUE B, RATX 2L T7 %
P OY B 8 i R A VERE IR S SR A, A
HILL LSF A SLM B0 Y Ti-6AI4V & GHEREA FTIEAT.

R4 WIS TOA4Y AEMERNF MDY

Table 4 RT tensile properties of additive manufacted Ti-6Al-4V al-

on[s'“’ -1
Materials Status R,,/MPa R .2/ MPa A/ %
EBF? 907 837 11
T6AI4V W];EZIM 9118 0~2;)65 805920865 8.2 1414. 1
Wrought =895 =825 =8
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Fig. 1 €919 aircraft central wing rib by LSF
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Fig. 2 Aircraft frame by LSF
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&3 SR SLM BoRHE R GEOX R & Sl iLasre ik
Fig. 3 The SLMed housing for the T25 sensor in GE-9X aero engine
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