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Fig.1  SEM image (a) and particle size distribution (b) of tin 

bronze alloy powder  

 

  1  !"##$�%&'()*� 

Table 1  Chemical composition of tin bronze copper alloy  

powder (ω/%) 

Cu Sn P Zn Fe Ni Others 

Bal. 6.74 0.12 0.17 0.02 0.1 0.08 
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Table 2  Range of matrix building parameters with three 

factors and four levels 

Levels 

Factor 

1 2 3 4 

Laser power/W 120 140 160 180 

Scan speed/mm·s

-1

 100 200 300 400 

Scan space/µm 0.06 0.07 0.08 0.09 
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Table 3  Design of orthogonal experiment with three factors 

and four levels 

Experiment 

No. 

Laser power/W 

Scanning 

speed/mm·s

-1

 

Scanning 

space/mm 

1 120 100 0.06 

2 120 200 0.07 

3 120 300 0.08 

4 120 400 0.09 

5 140 100 0.07 

6 140 200 0.06 

7 140 300 0.09 

8 140 400 0.08 

9 160 100 0.08 

10 160 200 0.09 

11 160 300 0.06 

12 160 400 0.07 

13 180 100 0.09 

14 180 200 0.08 

15 180 300 0.07 

16 180 400 0.06 
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Fig.2  Relationship between relative density and scanning  

speed 
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Fig.3  Effects of manufactured factors on relative density of  

samples 
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Fig.4  Effect schematic of scan space on molded parts: (a) normal  

and (b) too large 
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Fig.5  Melt track overlap morphology (a) and microstructure (b)  

of samples 
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Fig.6  Top and side micro vickers hardness of tin bronze alloy  

manufactured by SLM 
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Fig.7  Three-dimensional wind-round model of tin bronze alloy 

manufactured by SLM 
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Fig.8  Top micro vickers hardness of tin bronze alloy wind-round 

model manufactured by SLM 
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Selective Laser Melting of Tin Bronze Alloy and Its Properties  

 

Bai Yuchao, Yang Yongqiang, Wang Di, Xiao Ran�Liu Yang 

(South China University of Technology, Guangzhou 510640, China) 

 

Abstract�

��

�In order to investigate the process and performance of QSn6.5-0.1 tin bronze manufactured by selective laser melting (SLM) 

technique, the orthogonal experiment of three factors and four levels were designed to study the influence of laser power, scanning speed 

and scanning distance on the density. SEM, OM, Micro-CT and microhardness tester were used to study microstructure and hardness. The 

results show that the density of Sn-Cu SLM is up to 98.71% with optimized process. The microstructure is net-like dendritic structure with 

homogeneous (α+δ) phase and α phase. Micro vickers hardness (HB) is about 45% higher than the traditional casting of the soft state 

(700~900 MPa). The wind wheel model manufactured directly has high compactness. It is indicated that the QSn6.5-0.1 tin bronze alloy 

parts with better performance can be manufactured directly by SLM. 

Key words: selective laser melting; tin bronze alloy; process parameters; microstructure; micro vickers hardness 
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