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Abstract: Pore defects have a significant impact on the performance and reliability of SLM (selective laser melting) formed
parts. The previous pore evolution research is separately carried out from two aspects: the monitoring of the forming
process and the analysis of the forming results. In this paper, a new method for studying the evolution of SLM pores with
layer thickness driven by the fusion of forming process monitoring and forming result detection was proposed. By obtaining
visible light monitoring images of GH4169 alloy SLM forming solidification and CT detection images of SLM formed
parts, specific areas of a pore were selected and the feature parameters were extracted. Then, the changes in pore feature
parameters with layer thickness in both images were characterized and analysed. The results show that the variation of pore
characteristic parameters in CT images with layer thickness lags behind that in visible light images. In the first half of pore
formation, the formation of the N+1 layer has a shrinking effect on the pores of the N(or below) layer, and the latter half
has an expanding effect. The formation of the N+1 layer has the effect of reducing the roundness of the pores in the N (or

below) layer. Since only specific pores have been studied, the conclusions need to be further verified. But this work
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provides a new way to study the evolution of SLM forming defects with layer thickness, which will be further studied in

the future.
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Fig.1 Schematic diagram of the SLM forming principle
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Tab.1 Chemical composition of GH4169 superalloy

Ni Cr

Co

Mo Al C Fe

50~55.0 17.0~21.0

<1.0

2.80~3.30 0.30~0.70 =<0.08 Bal.

2 PR R R A
Fig.2 Schematic diagram of sample design for stretched parts
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Fig.3 Flow chart for obtaining visible light images and CT images
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Fig.4 Comparison of images before and after image processing: (a) original image of visible light image (top), gamma transform image
(middle), binary image (bottom), (b) original CT image (left), binary image (right)
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Tab.3 Target pore layer thickness of visible light images
and CT images
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Fig.5 Visible light images (top) and CT images (bottom) of print No.38
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Fig.6 Print No.38: (a) variation in pore with layer thickness in visible light images, (b) variation in pore with layer thickness in
CT images
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Fig.7 Discussion for convolutional result classification
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Tab.4 Statistical results of actual values of pore
characteristic parameters in visible light images
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Tab.5 Statistical results of actual values of pore
characteristic parameters in CT images
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Fig.8 Variation in target pore characteristic parameters with layer thickness in visible light images and CT images: (a) Schematic
diagram of layer thickness, (b) variation in pore perimeter, (c) variation in pore area, (d) variation in pore roundness
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