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ABSTRACT

This study analyzes the manufacturing process of the two needles. The first needle is the one in US Patent US20100229772, the

open eye sewing needle. The second needle is modified version in accordance with the aforementioned US Patent, the modified

open eye needle. In the analysis of a first needle in the US patent, the open eye needle, the estimated manufacturing process is

mainly based on the spiral eye needle, the artifact of the needle in the US patent. The manufacturing processes are mainly about

stamping and wire-EDM. The manufacturing process of second modified open eye needle is similar to the first one, but the

manufacturing process is relatively simple, because the open eye needle pinholes structure is improved and has a relatively simple

channel. In order to verify the manufacturability of the second improved open eye needle, a stainless steel 17-4PH round bar is taken

as the raw material in the needle making. A wire-EDM plant in the local, Yuan-Lin Township, is hired to do the needle making. The

formula of deflection of cantilever beam is used to calculate the critical dimension in the second open eye needle. The length of

spring board is set as 10 mm, the highest thickness of the arc-shaped cross section in the spring board is 0.5 mm. In order to bend the

spring board in 0.55 mm, the load is required to be 0.17 kg. Such an open eye needle structure allows the common sewing thread to

be easily slipped into the open eye region, and can avoid the escaping of the sewing thread away from the open eye region. The DIN

code for stainless steel 17-4PH is 1.4542, which is not included in the SolidWorks database. Thus in the further simulation of strain,

stress and deflection of the spring board, a DIN 1.4541 is substituted instead. The chemical composition of DIN 1.4542 and 1.4541

is very similar. In the SolidWorks simulation of strain, stress and deflection for DIN 1.4541, when the length of spring board is 10

mm, the thickness of its cross section is 0.5 mm, applying the load of 0.174 kg to the end of cantilever beam, as represented by spring

board, the maximum stress is 431082816(N/m2). This stress does not exceed the yield strength 431082816(N/m2), which means the

load will not damage the spring board. The maximum strain is 1.724*10-3, the maximum deflection is 2.165*10-1 mm. The

deviation between simulated value and theoretical value may be due to the different materials.
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