ISSN (Print) 1598-5385
ISSN (Online) 2233-6648
LAG=> Journal of the Korean Magnetics Society 30(6), 195-200 (2020) https://doi.org/10.4283/JKMS.2020.30.6.195

Study on the Fabrication of Electrical Conductive Ni-Based Alloy
for IC Semiconductor Test Soceket

In-Ho Kim
R&D Center NATM Co. Ltd, Cheonan 31027, Korea

Kyung-Sik Kim, Tae-Heng Lee, and Chang-Bin Song*
Div. of Materials Engineering, Kongju National University, Cheonan 31080, Korea

(Received 8 December 2020, Received in final form 22 December 2020, Accepted 22 December 2020)

Recently, pure Ni powder, used as conductive powder material for semiconductor test sockets, has disadvantage of decreasing the
life cycle of test sockets because of its low hardness (Hv=100). This study was carried out composition design of the Ni-
(0.1~30)wt%X binary alloys and the Ni-3wt%Fe-0.3wt%X ternary alloys, ingot manufacturing, heat treatment, polishing,
microstructure observation and characteristic evaluation to develop new Fe-based Electric Conductivity alloy with excellent hardness
to replace pure nickel powder. As a result, although the Ni-5wt%Co(Fe) binary alloys with Co and Fe elements is more conductive
and magnetic than other alloys, in order to improve hardness, it was found that the adding B and C element is more effective.
Meanwhile, it was found that the electrical resistance of alloys depended on Matthiessen's rules and mixing rules, the magnetism of
alloys is enhanced in proportion to the increase addition of Co and Fe elements. Furthermore, the hardness was found that the presence
of solid solution (or intermetallic compound) according to the chemical composition of the alloy, and the precipitation hardening
caused by heat treatment were combined.
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Fig. 1. (Color online) A schematic diagram of the manufacturing process (a) and a commercial product photograph (b) for semiconductor test

socket.
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Table I. Results of electrical resistance, magnetic property and hardness, and heat treatment conditions of Ni-(0.1-30)wt%X (X = Ag, Cu, Al,
Be, W, Co, Fe, Sn, Cr, Zr, B, C) binary alloy samples attempted as a previous research in this study.

Heat treatment and properties

Heat treatment and properties

Alloy . Saturation Alloy . Saturation
composition El.ectrlc magnetic ~ Hardness Heat composition El.e ctric magnetic ~ Hardness Heat

TN g S gy T e gy S gy et

(107° Q-cm) (Whim?, T) condition (107° Q:cm) (Whim?, T) condition

pure Ni 6.8 0.52 105.6 500°Cx5h  Ni-5.0Fe 9.2 0.68 107.8 500°Cx5h
pure Co 5.7 1.38 253 " Ni-10.0Fe 114 0.84 120.7 "
pure Fe 10.7 1.94 150 ” Ni-15.0Fe 13.3 0.93 121.5 "
Ni-5.0Cu 11.5 0.49 101.9 ” Ni-22.0Fe 15.0 1.06 123.3 ”
Ni-3.0A1 26.0 0.37 1154 ” Ni-3.0Sn 11.0 0.54 99.3 ”
Ni-5.0Al1 50.5 0.14 102.3 ” Ni-5.0Cr 55.0 0.18 108.4 ”
Ni-1.0Be 17.2 0.50 132.9 ” Ni-3.0Zr 15.2 0.47 135.8 ”
Ni-5.0W 18.0 0.41 107.8 " Ni-3.0B 17.0 0.27 429.6 "
Ni-5.0Co 9.0 0.66 104.3 ” Ni-3.0C 11.5 0.49 110.0 ”
Ni-10.0Co 11.3 0.76 112.5 " "
Ni-20.0Co 12.1 0.82 120.2 ” - - - - "
Ni-30.0Co 13.0 0.89 128.0 ” - - - - -
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Fig. 2. (Color online) Comparison of characteristics according to the addition of element B in Ni-(0.1~2.0)wt%B binary alloys prepared by heating
at 500 °C for 5 h; (a) electrical resistance, (b) magnetic property and (c) hardness.
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Fig. 3. (Color online) Partial equilibrium diagram of Ni-B binary alloy and OM image of Ni-B alloy sample prepared by heating at 500 °C for 5 h.
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Fig. 4. (Color online) Comparison of characteristics according to the addition of element X in Ni-3wt%Fe-0.3wt%X (x = Ag, Al, Be, Mo, Sn, Cr,
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Fig. 5. (Color online) Comparison of characteristics according to the addition of element B in Ni-3wt%Fe-(0.2~1.0)wt%B ternary alloys prepared
by heating at 500 °C for 5 h; (a) electrical resistance, (b) magnetic property and (c) hardness.
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