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Eco-Friendly Steel Products for the Use of
Home Electric Appliances and Power Industrial Systems
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Abstract:

O JFE Steel’s challenge to prevail the eco-friendly community proposes a variety of steel products with remarkable function

for the purpose of environmental safety and energy saving. There are proposed, for example, steels without hazardous

substances like lead or chromium (VI), and electrical steels for energy saving. Particularly, this article describes a short brief

on the recent usage in the electrical industries playing an important role for our modern society.
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Photo 1 Corrosion resistance of various coated steel sheets
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Photo 2 Appearances after deep drawing and SST for 16 h
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Photo 3 Example of drawing formability simulation
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Fig.4 Relation between noise level of step-lap model
transformer core and Bs value of core material
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Photo 4 Magnetic domain structures of (a) grooved and
(b) plain materials observed by type-II Lorentz

SEM method
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Fig.5 Change in iron loss of grain-oriented electrical steel
(sheet thickness : 0.23 mm)

Table 2 Magnetic properties of wound-core transformer

Sheet properties Transformer properties
Grade By Wizs0 Wi2s0 BF Noise level
(T) Wig) | Wig | Wos | (aBa)
23JGSD085 1.90 0.78 0.79 1.01 43
23JGS090 1.93 0.89 0.91 1.02 42

BF: (Building factor) = (Tansformer iron loss) / (Sheet iron loss)
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Fig.6 Variation of peak noise level from a motor before and
after shielding with different materials
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Fig.8 Influence of sheet thickness on iron loss at high
frequency

goobooboboobooooboobooboooooooo
goooooojNODODODODODODOOOoOoOoooOo
gooboobooooboooobobo

gobooobooobooboobuooboobobuoobo
gooboobOoboooooobooboooobobobo
Jooo0o0ooooooooooooooooo 2000
go0oboobO0o0ooobooboOobobobooooooo
00000000 0Fg 8O0 JNEOODODOOOOODOO
00000000000 1.0T400HzO O O 1000Hz O
00 Wil Wionoo D00 DO0O0O0O00OOOOODOOO
0o0o0o0o0Do3dsmmOiOOO0 020mmO 000000
Wioa00 0 O 300 0 Wiwn000 0O 4000000000000
goooO0oobbOoOoooooobobboboooooo
goobobOoboooUobooboboboooooooon
goobooooobooboobooboboboooooooo
goooO0oobbOoOoooooobobboboooooo
gooboobOobooooooboobooooboobobo
OJFEDD0OOCOOO0OODUOODOO JNEODDODDOODO
go0obob0oboooooobooboboobobooon
go0obooboooooboooobobo

3.,50000000000000000000
MmBOOO0O

gbgooboobobooobobobobobobobobo
gooooobbooooooobobbboooooon
gbobooboboooooooboobobobooooon
gboboobooooboobooboobobooboooobooon
ooooo00ooooomBOoOOoOoOoUoOoOoOoOoOO
gooooobbooooooobobbboooooon
gboboobobooobooboobooboboooooon
gboboobobobooooooon
OBOOOUOOOOODOO
ooooooOoOoooDozo00 200000000
10s0000000001N/mM’00000000
000000000000 10N/mm*00



oooo0o0oo0oo0ooooo0oo

80_ T T T T T T T

70 | 1

65 == Adhesive type E
== Clamp type

Efficiency of motor (%)

60- 1 1 1 1 1 1 1
20 30 40 S50 60 70 80 90 100

Inverter frequency (Hz)

Fig.9 Effect of core assembly method on efficiency of model
motor using 50JN700*B as core material
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Fig.10 Comparison of B and Al coatings in noise
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Table 3 Chemical compositions

(mass%)

Table 5 Chemical compositions

(mass%)

Steel C Si Mn P S Nb Pb

Steel C Si Mn P S Cr Pb

NFK1 0.03 | Trace 1.10 | 0.070 | 0.34 | Added | Trace

CCC12C14 | 0.05 | Trace | 0.58 | 0.076 | 0.385 | 1.00 Trace

12L14 0.07 | Trace 1.05 | 0.070 | 0.34 | Trace | 0.24

AISI'12L14 | 0.07 | Trace | 1.05 | 0.070 | 0.340 | 0.08 0.24

Table 4 Mechanical properties

Steel | YS(MPa) | TS(MPa) | EI(%) | RA (%)
NFK1 303 396 33 69
12L14 289 409 30 43
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Fig.14 Comparison of flank wear between NFK1 and AISI
12L14
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Table 6 Mechanical properties

Steel YS(MPa) TS(MPa) E1(%) RA(%)
CCCl12C14 298 401 36 57
AISI12L14 289 409 30 43
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Fig.15 Comparison of drill machinability between CCC12C14
and 12L14
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Fig.16 Relations between sintered density and tensile strength
of sintered compacts made of KIP 21SX and SIGMALOY
415S
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Fig.17 Relation between sintered density and hardness of
sintered compacts made of KIP 21SX and SIGMALOY
415S
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Photo 6 Polarized micrograph of mesophase spheres formed

in coal-tar pitch
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Fig.18 Discharge capacity of developed and conventional
KMFC graphite powders
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Fig.19 Comparison in relative discharge capacity of developed
KMFC graphite powder and natural graphite powder
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