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Development of Stainless Steel Powder for Plastic Molds that Enables

3D Printing of Large Products

Akito YORICHIKA, Kosuke TOMIYAMA and Yoshiki KUMAGAI

Synopsis

Laser beam powder bed fusion (PBF-LB) is an interesting and attractive technology used for many applications in various
industries such as mold-making, medicine and aerospace. However, defects such as part distortion and delamination resulted
from process-induced residual stresses are limiting a wider uptake of PBF-LB.

In order to solve this problem, we developed LTX™420, which eliminates tensile residual stress by martensitic transformation

expansion. LTX™420 has reduced thermal distortion while the mechanical and thermal properties are equivalent to SUS420J2

tool steel.

1. ¥

&JEFEE %Y (Additive Manufacturing, DL, AM &
V), FRICHZETEH B R T AV — - EEERRERS
¥, BEESHREOSFE EE 5 HICBWTERLY
HEATEDY, F -5 EOMREN LR B TEHM D 3E
IZX D BB R MR R T B Y &I BWT Y
AM OFEHADPMRETHL LEZONTEY, HARENOD
A% 59, HHTAM B E A7z &R oRIER R E
DERINTND.

B AM I B ORI H i, Bk &Ik o
THBEOFFIHEINS, HERDILCERLTWY
LRIV —FUE— 2% Hv5LEEHRKRERREE
(Powder Bed Fusion-Laser Beam, LT, PBF-LB & \9)
Td 5. PBF-LB OfFER M % Fig. 1 1277, AFRIF4E

][

BB AR E SH um [ZEEFEED TR RIR & L7z, i
L — a2 B5 & L OB oRR & B R 2 Rl < &5 7’0
LATHY, TOTULA%RMED RS LT, FIREHHE
75 S MR DVERLDSTT R & o 745838 B 2.
PBF-LB % GRISEICE A L7260k & L
TOXAY v b LT, 5ETREL TW-&MENE 4
B AM TlE— R E L TRIETE 2720, FMica
WEWEDTRETH A EMZET N B Y. £72, W
TRMABEMN T2 & CIXBEET & WM R I IR OB HIK
MEE OBLEA W EE L 72 5720, SHOEERGNES
L, BEEIEEEOY A 7V 5 A4 AHMERATEETH B
&, EESOMENHETE LI, BXUOEREM
ARHETTRETHAZ EDHE s Tn5 Y,

CZT, MRFAAATNERTHEHEINT N5 JIS
SKD61 (LL'F, SKD61 &\29) X, 77 AF v 7§l

20234E 9 25H =AF

* R FEAFERSEREAT B 28 7EHT (Corporate Research & Development Center, Daido Steel Co., Ltd. )



80 BRI o4k 2 S 2023 4

BB 4 AT & T b SUS42002 A $fAE %, PBEF-
LB COSREMEIEH T 26, &ERICHELL, K
WETHLTDENRTVEV)IRENH L. D7
DL EERFICTR S 20, BEIE L THcdw
NI—V Y TRBREICHEEEATHE Y. UL, <
L=V v VBRI EFIEATH S Co 2 a7z
BHEEERILBESLETH L 2 L, B X O
ST EV)ENH L. L7zA5> T, SKD61 %/
SUS42012 ;A DO M EF THEIET RE LR KO EBDPE T T
W5,

Laser oscillator Galvano mirror

< /
Laser
Recoater
Powder bed
Powder
feeding

!

Fig. 1. Schematic diagram of PBF-LB system.
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Fig. 2. Positioning diagram of metal powders for additive

manufacturing.
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Table 1. Chemical composition (mass %).
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Table 2. 3D printing conditions.

Grade C Ni Cr \Y, Laser power 300 W
LTX™420 0.27 1.5 13 0.10 Scanning speed 600 mm/s
SUS420J2 | 0.34 0.01 13 0.01 Hatch width 0.13 mm

D CHE % SUS42002565 H TR, S 472, Laser spot diameter 180 pm
SUS42002 I 35T M & 75 55 HRC X 85 <, 7T Layer thickness 50 pm
v, Bk L7z HTC™45, 40, B X O LTX™Tld CR% Preheating temperature 120 ©
I e At L I T Formative atmosphere N»(0,<0.1 vol%)
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11W) (mass%) (1)
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Fig. 3. Test samples for crack susceptibility test.
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Fig. 4. Transformation behavior of LTX™420.
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Fig. 5. Comparison of crack susceptibility between
SUS420J2 and LTX™420.

(Preheating temperature: 120 °C).
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Fig. 6. Tempering hardness curve.
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Fig. 7. Tensile strength and 0.2 % proof stress.
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Fig. 8. Charpy impact value.
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Fig. 9. Thermal conductivity.
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Fig. 10. Corrosion resistance.
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Fig. 11. Mold manufacturing process of LTX™420.
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Fig. 12. Rockwell hardness of LTX™420 after annealing.

Fig. 13. Example of 3D-printed sample of LTX™420.
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