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A study on the change of material width by forging processing in fine pitch
connector of C5210-H(HP) and NKT322-EH materials
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Abstract: As devices such as smartphones, tablet PC, and wearable devices have been miniaturized, the connectors that go
into the devices are also designed to be very small. The connector combines the plug and the receptacle to transfer
electricity. As devices are miniaturized, the contact shape is formed by partially thinning the thickness of the raw material
of the terminal in order to lower the coupling height of the plug and receptacle. The product used in this study is a
receptacle terminal used for 0.4mm pitch board to board connector among fine pitch connectors. When the material
thickness is reduced by forging the receptacle terminal, the width change of the pin is checked. To reduce the thickness
of the material by forging, pre-notching is applied in the first step, forging in the second step, and notching in the third
step. After forming the width dimension of the pin to 0.28 mm in the pre-notching process, in the forging process, the
material thickness 0.08 mm and 0.02 mm (25%) were forged and the thickness was changed to 0.06 mm and the width
change amount of the pin was measured. The facility produced 10,000 pieces at 400 SPM using a Yamada Dobby
(MXM-40L) press, and thirty pins were measured and the average value was shown. After forging by using C5210-H (HP)
and NKT322-EH, which are frequently used in connectors, analyze the amount of change in each material. The effect of
punching oil on forging is investigated by appling FM-200M, which is highly viscous, and FL-212, fast drying oil. This
study aims to minimize mold modification by predicting the amount of material change after forging.
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(b) 0.4mm board to board receptacle terminal
Fig. 1 0.4mm Board to Board Connector and Receptacle
Terminal
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Table 1 Experimental conditions

Material Punching oil SPM

1 FM-200M

C5210-H(HP)
2 FL-212

SPM 400

3 FM-200M

NKT322-EH
4 FL-212
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Fig. 4 C5210-H(HP) / FM-200M
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Fig. 5 NKT322-EH / FM-200M
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Fig. 6 C5210-H(HP) / FL-212
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Fig. 7 NKT322-EH / FM-200M
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Fig. 8 Comparison of experimental results
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Table 2 Average change rate by material

. Amount of |Average rate of
fine change change
1 C5210-H(HP) / FM-200M 0.366mm
30.4%
2 C5210-H(HP) / FL-212 0.363mm
3 NKT322-EH / FM-200M 0.343mm
22.9%
4 NKT322-EH / FL-212 0.345mm
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Table 3 Mechanical properties comparison
Material Tensile strength Elongation
C5210-H(HP) 625 Mpa 28.9%
NKT322-EH 970 Mpa 15%
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