46

F&UEs T2AR $AS o184 A% 2Y¥e AL

ol A -H AN F

"2xietE 1A, A 2d By
"AYRgm AT, FTREed A

Development of Rapid Prototyping Technique using Sheet Metal and Projection Welding
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Abstract

In today’s highly competitive marketplace, it is of great significance for the manufacturing industry to reduce
lead-time and costs for the product development. Since first emerged in 1986, Rapid Prototyping (RP) technology has
helped successfully to reduce time and costs. Recently, RP using functional materials such as metal has been
researched. However RP using the molten metal has been struggling to resolve several drawbacks, such as dimensional
inaccuracy, poor surface finish, post finishing, etc., that originate primarily from the overall deposition of molten metal
for each layer. So, the purpose of this study is to develop a new RP technique using sheet metal and projection
welding for reducing several drawbacks in occwrring RP using molten metal. Also tensile and bending specimens were
made by the developed RP process using projection welding and were verified.
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Fig. 1 Manufacturing process of rapid prototyping
technique using projection welding
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Table 1 Compositions of tensile specimens and bending

Bending specimen
STS304 Imm(5EAQ

(STS304 2mm(2EA)
+ (STS304 1mm(1EA)

(83330 1mm(3EA)
+ (STS304 1mm(2EA)

(STS304 2mm(2EA)
+ (85330 1mm(1EA)

STS304 5mm(1EA)
S8330 5mm(1EA)

Tensile specimen

NO.1{ STS304 1mm(5EA)

(STS304 2mm(2EA)
+ (STS304 1mm(1EA)

(SS330 1mm(3EA)
+ (STS304 1mm(2EA)

(STS304 2mm(2EA)
+ (8S330 lmm(1EA)

NO.5| 8TS304 5mm(1EA)
NO.6| 88330 5mm(1lEA)

NO.2

NO.3

NO.4
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Fig. 3 Result of side face processing of tensile
specimen
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Table 2 Results of Tensile strength, yield strength,
and strain of tensile specimens

Tensile strength | Yield strength .

(Kegy/mm®) (Ke/mm?) | Strain
NO.1 52.063 27.2 0.851
NO.2 47.942 24.84 0.868
NO.3 37.075 28.1 0.581
NO.4 46.313 25.9 0.810
NO.5 50.95 26.5 0.980
NO.6 30.69 20.5 0.483
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Fig. b Stress-strain curve of tensile specimens
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Fig. 6 Stress-strain curve of bending specimens
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