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Microstructure and Property Research on AgZnO Electrical
Contact Materials Prepared by Hot Isostatic Pressing (HIP)
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Abstract: AgZnO(12) electrical contact materials with high content of ZnO were prepared by mixing
powder method by using HIP technology. Surface scanning electron microscopy (SEM) and
metallographic microscope (OA) were used to characterize the micro morphology of the materials and the
surface morphology of contacts after arc erosion. The results show that the heat isostatic pressure
technology can effectively improve AgZnO(12) sintering density. The tensile strength of AgZnO(12)
filaments prepared by hot isostatic pressure reached 292MPa and the elongation reached 16%. Compared
with conventional sintered filaments in the same state, AgZnO(12) was increased by 5.4% and 28%, and
the microhardness value was 80.3, without significant changes. AgZnO(12) has a high work hardening rate
and decreases sharply with the process deformation elongation. After the arc erosion under the DC
resistance load, the anode had a flat appearance, the material erosion was dominated by spillage, the
cathode had Ag solidification protrusion, and metal solidification layer was formed around it. The material
is transferred from anode to cathode, and the contact resistance is low and stable. AgZnO(12) were
prepared by HIP has a good application prospect.
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Tab.1 Electrical contact test parameters
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M /v 24
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Bl 1 AgZnO(12)% & J5 #4.44 BT 33 B
Fig.1 The surface scan diagram of AgZnO(12) wire after extruding
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(a). ©2.8 mm, H, 50%; (b). #2.8 mm, Z, 50%; (c). ®2.0 mm, H, 50%; (d). #2.0 mm, Z, 50%; (). ® 1.5 mm, H, 50%; (f). ®1.5 mm, Z, 50%
B2 AgZnO(12)RREZRLMISHALH NLHMBEEE, Z ALHYPEH)

Fig.2 Metallographic structure of AgZnO(12) wire with different diameters (H Means cross section of wire, Z means Longitudinal

section of wire)
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Tab.2 Physical properties of different AgZnO(12) products
Mk EE(glem®)  BEE/%  WRGERE/MPa IEMER/%  FHHZ/(uQ-cm) TERE(HV ;)
LR AgZnO(12) 9.32 98.4 292 16 2.3 80.3
L AgZnO(12)(PM) 9.28 98.1 277 12.5 2.39 81
M AgZnO(12) 9.38 99.1 285 16 23 79
%3 AgZnO(12) >9.30 >270 >10 <3.0 >77
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Fig.3 Work hardening curve of AgZnO(12) wire
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Fig.4 Anode contact surface of AgZnO(12) contacta materials after 10000 breaking
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Fig.5 Cathode contact surface of AgZnO(12) contacta materials after 10000 breaking
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Tab.3 EDS results after arc erosion of contacts at different

positions
(A= FH A% A%
5 C O Zn Ag C O Zn Ag
1 247 054 0.62 9637 - - 047 99.53

2 6.19 2524 549 63.08 2133 19.04 530 54.33
3 535 1127 055 82.83 3.66 9.2 1.43 85.71
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