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Production of Ni-Cr Metal Powder by Selective Laser Melting
for Dentistry to Observation of Characteristics

Minho Hong

Catholic University of Pusan

[Abstract]

Purpose: The selective laser melting (SLM) process for dentistry, which is one of the additive manufacturing
technologies (AM) allows for rapid production of a three-dimensional model with complex shape by directly
melting metal powder. This process generates detailed items of a three-dimensional model shape through
consolidation of a thin powder layer by utilizing both selective melting and laser beam simultaneously. In regard to
SLM process, Fe-base powder, Ti-6Al-4V powder, Al-base powder, etc. have been researched. It is believed that the
aforementioned technologies will be widely utilized in manufacturing metal parts using metal powder of raw
material. This study chose Ni-Cr-Mo metal powder in order to manufacture metal powder materials that would be
used in the selective laser melting for dentistry.

Methods: This study manufactured metal powder using mechanical alloying technique (MA) among those metal
powder manufacturing techniques. Moreover, this study aimed to utilize the metal powder manufactured after
observing the characteristics of powder as preliminary data of Ni-Cr-Mo metal powder. This study could obtain the
following conclusions within the experimental limitations.

Results: As a result of mechanically alloying Ni-Cr-Mo powder over time, its mean particle size was 66.93 ;m,
54.4/m and 45.39um at 10h, 20h and 30h, respectively. The grain form of metal powder by mechanical alloying
technique was a sponge-like shape of irregular plate; however, the grain form manufactured by high-pressure water
atomization process had the following three types: globular type, chain type and oval type.

Conclusion: This study found 37.65 um as the mean particle size of Ni-Cr-Mo metal powder, which was
manufactured using water atomization technique under the following conditions: water atomization flux of 300
liter/min, hydraulic pressure of 400 kgf/ cit and injection angle of 45°. This study confirmed that the grain form of

powder (solid particle form) would vary depending on the manufacturing process.

©Key words : Selective laser melting (SLM), Powder processing, Ni-Cr base metal powder materials,

Microstructure.
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Table 1. Specification of raw materials

Cempesition(wt%)

Cede Time
Ni Cr Me Si Al Mn Nb
MA1 10h 60 23 5 1 5 4 2
MA2 20h 60 23 5 1 5 4 2
MA3 30h 60 23 5 1 5 4 2
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bl stet 2445 AMgSISITE a5aE AR AARe
29t 4= EAP (Water atomizer, Nanokorea, korea)<

o] &3ttt Ni 68wt%, Cr 22wt%, Mo 9wt%h, W EA
Al Sig AA AUFALY 1wtp= dko] a1Fat FE8
szl ARt ok, th71E91718kellAl 1,500~1,600C

Goste] 545892 A=skle, M el 29171=
7] oAz 7FssAIRtE 852 Abeh B 4= ZAMA] ¢
o] ABEAS Hagto g s17] $Jste] AaTFAND)
£ FYsto] 74 vlaEHd 291715 345 skl
oh AaN2)7ks 29171 shollA 74 8.03em, W7ol
8.00em9] 4= A} &2 &3l G5 300 liter/min, &
o} 400kgf/ert W BA} 2% 45° 0 & 4= HAlr} o] FRo)7]
A shich. o710 8% 8mol FHieES Fko] "o
= mAlRgE FE-eal AlA U]a—J a5gEETol
Aol 3t oA AW R Hojx|m "o
ZR Y, 2R AN SEEUTRE 235t g7

St ohE AR R4 150T e EolA 30=7t

€3] vAlst gl mhE Y S
2 ZkEofof k= A 02 100kgf/

Aol 50uns 23 =
2 A== 1,000kgf/
AL 94 o} 9 2x| 9] orF

2|7} SLM% Ni-Cr #4590 E4 2

A 50 BAIS 582 9] 98] 400kgf/ar A%
th 22 BA} 2ol o] BAF ZFel 10~60° 7} AksiLt
=7t ARSE T ST A stolx o 2 IS
Agsto] Ero] ulgszt golsitt, 10° ok 8% ARt
o] mlAak7t & o] Rojx|A] 4l ¥
AA719) Edt e 2
S 4= BAF A BO] AR5 Jolg 7HsAdo] AXA|
J

© A 55 st 45" = 44 sl

Table 2. Chemical compositions of Ni-Cr—-Mo powders
(Wi%)

Element Ni Cr Me Si Fe
Wit 68 22 9 1 -
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Fig. 1. Result of powder particle size by water atomization
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Fig. 2. FE-SEM morphologies of mechanical alloyed Ni—
Cr—Mox (x=Si, Al, Mn, Nb) for 10h, 20h, 30h
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