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Abstract

Using SUS304 stainless steel wires as the
test material. After 82.6% stretches the line to
process, Research Qualcomm on different
current density (d), its mechanical properties,
physical properties and microstructure of
structural changes. 10sec electricity at a fixed
time, when the current density 5A/mm” rose by
150A/mm®, by the current density and the
of the the

micro-plans and organizational structure, get

nature relationship between
the following results (1) current density in the
5A/mm” to 50A/mm’ for the reply to the
following stage, micro-hardness value (Hv)
from Hv522.3 to Hv452.9, yield strength (cYS)

from 122.8 to 102.3Kg/mm’, tensile strength



(cUTS) from 168.5 137.2Kg/mm2 ,
elongation (Elongation) from 1.7 up to 5.1%,
resistivity (p) from 9.077 to 8.711pQ/cm. (2)
current density in the 50A/mm2 to 75A/mm?2
the
micro-hardness value Hv396.2 reduced by
Hv271.8, strength from 96.7
63.5Kg/mm®, tensile strength from 126.7 to
90.3Kg/mm’, elongation from 6.8 up to 28.1%

to

Following  recrystallization  stage,

yield to

resistance rate increased from 8.410 to
7.369uQ/cm.  (3) in the

75A/mm’ to 150A/mm? for grain growth stage,

current density
micro-hardness value Hv243.6 reduced by
Hv193.8, strength from 53.7
26.5Kg/mm?, tensile strength from 83.7 to
64.9K g/mm?,
32.8 up to 42.6% resistance rate increased from
7.212 to 7.022puQ/cm. With the current density
rise, the average grain size wire from 12.6um
to 52.5um. 50
75A/mm” recrystallization start and the end of

yield to

elongation rate increased from
A/mm® and which were
the current density. Annealed by the power to

the of the

calculated by linear regression analysis and

change characteristics slope
derived from current density on the relationship

between the annealing mechanisms.

Keywords: SUS304 stainless steel wire,

current-annealing, recrystallization
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Table. 1 Chemical composition of SUS 304
Stainless Steel (Wt%)

Cr Ni Mn Cu Si Mo C P Fe

18.68.251.360.46 0.38 0.12 0.05 0.03 Bal

Table. 2
processing capacity and the total processing

capacity

1.2 to 0.50mm pumped single-channel

No. Die Diameter Single-cl'lannel
processing
1 1.200 0.00
2 1.089 17.64
3 0.992 17.02
4 0.904 16.95
5 0.830 15.70
6 0.759 16.38
7 0.695 16.15
8 0.641 14.94
9 0.590 15.28
10 0.543 15.30
11 0.500 15.21

Total : 82.6%

Diamond die

Round tower

Fig. 1 Shen-line Schematic diagram of actuator

DC power supply
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Fig. 2 Schematic diagram of power devices
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Fig. 3 Schematic diagram of temperature

measurement



Table. 3 Test piece number, current density and

temperature measurements

Sample| Current density(A/mm?) | Temperature("C)
A 5 58
B 10 76
C 15 81
D 20 98
E 25 123
F 30 157
G 35 183
H 40 236
I 45 298
J 50 349
K 55 397
L 60 468
M 65 514
N 70 587
O 75 629
P 80 672
Q 85 703
R 90 738
S 95 763
T 100 802
U 115 859
A% 125 901
A\ 135 942
X 145 985
Y 150 1021
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Fig. 4 Current density and hardness of the

relationship between Qualcomm plans
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Fig.6 Current density and hardness analysis

annealing mechanism
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Fig.8 Pass with different current density of the
wire after the cross-sectional observation of the

microstructure
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Fig.9 Current density and the relationship between

the average grain size
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Table. 4 Current density and annealing analysis of

three-stage mechanism

Current density vs Slope and Fit curve

or ganization Recovery Reaystallization Grain growth
d(Amur) 5~50 50~75 75~150
Hardness -2.345 -6.050 -0.576
G -0.531 -1.645 -0.345
Slope | 9y -0.882 -1.697 -0.266
EL% 0.095 1.069 0.113
Jal -0.012 -0.052 -0.002
Harchess 553.4-2.348d 690.6-6.059d 279.5-0.576d
Oyg 125.8-0.531d 177.3-1.645d 75.84-0.34d
Fit curve|  oyg 177.0-0.882d 208.8-1.697d 102.9-0.266d
EL% 1.14+0.095d -46.6+1.069d 26.3H0.113d
o 9.2-0.012d 11.0-0.052d 7.3-0.002d
Microstructure




