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Difference Analysis Between Laser Additive Manufacturing and Conventional

Forging and Casting

HAO Xiaoning
(China Aviation Industry General Aircraft Co., Ltd., Zhuhai 519040, China)

[ABSTRACT] After collecting and sorting the domestic and foreign standards, we analyzed the differences between laser
additive manufacturing (LAM) and the conventional forging and casting in forming technology, microstructure, defects and
the causes, internal quality and mechanical properties. It revealed that compared with conventional forming and casting, the
manufacturing cycle of LAM is shorter and the material utilization is higher; the porosity in the blank fabricated by LAM
can reach class A1, which is lower than forging class AA, and can reach casting class B. Yield strength of titanium alloy by
LAM in transverse and horizontal is lower than forging and casting by 3.4%, and tensile strength of titanium alloy by LAM
is lower than that of forging and casting by 0.78% respectively.
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[1] AMS 4999A-2011 Titanium alloy direct deposited products
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6A1-4V annealed|[S].

[2] Anneal Optional AMS4991E-2014 Titanium alloy castings,
investment 6Al — 4V hot isostatic pressed|[S].

[3] AMS4928R-2007 Titanium alloy bars, wire, forgings, rings, and
drawn shapes 6A1-4V annealed|[S].

[4] AMS2631C-2009 Ulirasonic inspection titanium and titanium
alloy bar and billet[S].

[5] MTL-3103 5A1-5V-5Mo-3Cr titanium alloy[S].

[6] GIB2744A-2007 fiiizs Bk Bk & GBI [S].

GJB 2744A-2007 Specification for titanium and titanium alloy forging
and die forging for aerospace[S].

[7] GB/T 5193 BRFNERG G 17 it B 75 PR A5 7515 [S).

GB/T 5193 Method of ultrasonic inspection for wrought titanium and
titanium alloy products[S].

[8] AMS 5659 Steel Corrosion-resistant, bars, wire, forgings, rings,
and extrusions 15Cr-4.5Ni-0.30Ch (Nb)-3.5Cu con—sumable remelted,
precipitation hardenable[S].

[9] AMS 6414 Steel Bars, forgings, and tubing 0.80Cr—1.8Ni-0.25Mo
(0.38-0.43C)(SAE 4340) Vacuum consumable elec—trode remelted[S].

[10] AMS 5629 Steel Corrosion—resistant, bars, wire, forgings,
rings, and extrusions 13Cr-8.0Ni-2.2Mo-1.lal vacuum in-duction
plus consumable electrode melted solution heat treated, precipitation
hardenable[S].

[11] AMS 6532E-2011 Steel Bars and forgings3.1Cr —=11.5Ni—
13.5C0o-1.2Mo (0.21-0.25C) vacuum melted, normalized and over—aged
precipitation hardenable[S].

[12] AMS 6419F-2006 Steel, bars, forgings, and tubingl.6Si-
0.82Cr—1.8Ni-0.40M0-0.08V (0.40-0.45C) consumable elec—trode
vacuum remelted|[S].

[13] AMS 6417F-2006 Steel Bars, forgings, and tubingl.6Si—
0.82Cr—1.8Ni-0.40M0-0.08V (0.38-0.43C) consumable electrode vacuum
remelted[S].
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