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Research on Rapid Prototyping Technology of Aeroengine Blade based on
Manufacturing Characteristics of Additive Manufacturing

SONG Guogiang!l, CHEN Xiusheng?

(1. School of Mechatronic Engineering, Wuhan City Vocational College, Wuhan 430064, China; 2. School of Mechatronic
Engineering, University of Jinan, Jinan 530001, China)

Abstract: A rapid prototyping method for aeroengine blade was presented based on the additive manufacturing
characteristics. The relationship between the forming parameters and the craft quality was established by analyzing the
pre-treatment of the 3D model, the rapid prototyping and the post-processing of the forming parts. Meanwhile, the
optimization schemes at each stage of this process was put forward on the forming mechanism ofjet wire. The results show
that the method can prepare products with a precision of IT8 and surface roughness below 3 jim in only 1/5 cycles of

conventional materials reduction process. Therefore, the research of this technology lays a theoretical foundation for the

rapid manufacturing of complex shaped products.
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the forming mechanism of jet wire; forming process
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Fig.l Manufacturing process of FDM rapid prototyping blade
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Fig.2 Influence of different chord errors on model accuracy of
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Tab.l Performance parameters of PLA materials

RLfoRE BRI e Zhi e TR e e 5 THDRE R ERE HMEUEER AREIKRE SMER
/MPa (%) /MPa /kJ-m? Ic rc (%) /°C-' /mm
M60 4 M60 20 190-230 185~195 1.0 710-5 1.75
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Tab.2 Shrinkage rate of each blade core model part
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Fig.3 The intention of "step effect" of curved surface parts
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Fig.8 A Model of Wire width Section for FDM spray head 3D Printing
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Tab.3 Measurement results of blade dimension accuracy

WErs HILSKREE  WEAFS EICSSRES
(%) d/mm (H2%) d/mm
1 0.139 944 203 1 0.241 610 430
2 0,43 987 256 2 0.231 715 250
3 0.064 784 335 3 0.110 096 185
4 0.110 700 361 4 0.137 526 034
5 0.144 551 237 5 0,43 505 017
6 0.135 193 861 6 0,12 385 319
7 0.067 056 469 7 0.149 103 488
8 0.193 142 279 8 0.064 154 033
9 0.127 675 722 9 0.094 794 567
10 0,59 878 641 10 0.237 184 675
11 0.094 030 633 11 0.204 965 851
12 0.131 776 098 12 0.115 919 325
13 0.152 944 042 13 0.107 939 103
14 0.118 037 028 14 0.154 755 485
15 0.211 818814 15 0.162 005 586
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Tab.4 Surface roughness of impeller

s 1 2 3 4 5 6 71 8 9 10
STE/pm  1.64 1.87 2.14 1.67 2.24 156 158 2.10 1.40 2.46
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