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Development of an Additive Manufacturing Powder for Molds, Aimed

at Reducing Thermal Distortion

Takashi YOSHIMOTO and Asako KAMIMOTO

Synopsis

Laser beam powder bed fusion (PBF-LB) is an interesting and attractive technology used for many applications in various
industrial sectors, such as molds, medicine and aerospace. However, defects such as part distortion and delamination resulting

from process-induced residual stresses are limiting wider uptake of PBF-LB.
In order to solve this problem, a new steel powder that eliminates tensile residual stress by lowering the martensitic
transformation temperature was developed. The developed steel reduces thermal distortion while its mechanical and thermal

properties are equivalent to SKD61 (H13) tool steel.
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Fig. 1. Positioning diagram of metal powders for additive
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mechanism in 18Ni maraging steel.
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Table 1. Chemical compositions of experimental steels

(mass%).

Steel C |Si|Mn| Ni|Cr|Mo| V | Co |Other
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steel  |0-25[0.1/0.5(6.05.2|1.2/04
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Fig. 4. SEM image of developed steel powder.

Table 2. Powder properties.

Particle size distribution
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Fig. 7. Transformation behavior of developed steel.
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Table 3. Crack check result .

Preheating temperature -
Steel g p Judge
120 °C 200 °C ment
Developed All, ®
steel no cracking
SKD61 All, cracking X
™ 30~35 H, 35H,
HTC ™45 cracking cracking =
. All,
Maraging steel | |\ aking O
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Fig. 11. Relationship between preheating temperature

and hardness of the developed steel.
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Fig. 18. Comparison of linear expansion coefficient
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