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Table 1 Chemical compositions of CX stainless steel powder
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(a)—cube sample; (b)—dumbbell sample; (¢)—tensile sample.
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Figure 2 Schematic diagrams of sample
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Table 3 Comparison of element changes in CX stainless steel
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(a)— as built; (b)— 530 “C X 10 h(furnace cooling).
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Figure 3 Optical microscope of CX stainless steel
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(a)—3TEP 5 (b)—430 °CX 10 h(H1¥ ) ; (¢)—480 T X 10 h(#1¥ ) 5 (d)—520 T X
10 h(H %) .

(a) —as built; (b) —430 °C X 10 h (furnace cooling) ; (¢) —480 °C X 10 h (furnace
cooling) ; (d)—>520 °C X 10 h(furnace cooling).
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Figure 4 SEM micrographs under different heat treatment conditions
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Figure 6 Mechanical properties under different heat treatment conditions
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Figure 7 Macro view of fracture surface under different heat treatment conditions
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(a)—3TEIA 5 (b)—430 CX 10 h(4 ¥ ) 5 (c)—480 ‘C X 10 h(#¥ ) ; (d)—520 “C X 10 h

(a)—as built; (b)—430 *C X 10 h(furnace cooling) ; (¢)480 ‘C X 10 h(furnace cooling) ; (d)

520 ‘C X 10 h(furnace cooling).
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Figure8 SEM images of fracture morphologies under different heat treatment

conditions
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Effect of Heat Treatment Process on Microstructure and Properties of
3D Printed CX Stainless Steel

LI Jinkun"*, GUO Leiming"*, MAT Huiqi"*
(1. Material Technology Innovations Co., Ltd., Guangzhou 510651, China; 2. Jiangxi Yuean Advanced Materials
Co., Ltd. ,Ganzhou 341500, China)

Abstract: This study investigates the impact of heat treatment temperature on the microstructure and properties of CX stainless
steel fabricated by selective laser melting (SLLM). Three heat treatment temperatures (430 °C, 480 “C, 530 ‘C) were applied
to the laser 3D printed CX stainless steel, and the samples were analyzed using XRF, XRD, SEM and other techniques to
determine their chemical composition, microstructure and properties. The results indicate that the burning loss rate of Al
element in the powder during the SLM process is 19.2% . The heat treatment process does not affect the density of the
stainless steel produced by laser 3D printing. The samples have a density of 7. 72 g-cm™® before and after heat treatment with
a density of 99%. The yield strength and tensile strength of CX stainless steel increase with increasing heat treatment
temperature. The yield strength and tensile strength of CX stainless steel increase with increasing heat treatment temperature.
The yield strength and tensile strength are highest when the heat treatment process is carried out at 480 “C for 10 h (furnace
cooling) , with values of 796.5 MPa and 1 301.5 MPa, respectively. The hardness is 45. 2 HRC, which is 60.3%, 19.0%,
and 21.4% higher than that of the printed state, respectively. The elongation at break initially increases and then decreases
with increasing heat treatment temperature. After heat treatment at 480 “C <X 10 h (furnace cooling), the elongation at break is
16.0% , which is 12. 9% higher than that of the printed state. SEM analysis shows that the fracture surface exhibits a brittle-
ductile mixed fracture mode with cleavage fracture and dimple morphology. XRD, SEM and metallographic microscope were
employed to analyze the microstructure. The fine dendritic structure in the microstructure gradually disappears and is replaced
by coarse martensite, accompanied by a small amount of austenite after heat treatment. As the heat treatment temperature
increases, the martensite transforms into a lath with clear boundary and large size. The CX stainless steel produced in this
experiment has good density and excellent comprehensive mechanical properties, which provides reference for more application
scenarios.

Keywords: laser selective melting; CX stainless steel;heat treatment; microstructure
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