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Properties and Uses of Specialty Stainless Steel, Pure Nickel and Commercial Pure Titanium Foil
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Abstract

NSSMC Naoetsu Works produce the thin strip of specialty stainless steel, pure nickel and
commercial pure titanium as a highly functional material, which have been applied in various fields
such as automobiles, electronic components, battery materials, and audio equipment, etc. In this
paper introduce the outline of manufacturing facilities, and characteristics and applications of thin
metal products. In the case of stainless steel thin products, stainless steel surface is modified to
improve the mold life of precision press. Thin strip of duplex stainless steel is applied to the flexible
tube. Pure nickel foil is applied to negative-electrode material of lithium-ion rechargeable battery.
And commercial pure titanium foil is applied to speaker diaphragm, respectively.
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Specification of cold rolling mill

4CM 5CM
Mill type 12-hi Cluster type mill 6-hi UC mill
UC-1:125 - 135mm

Work roll diamet 25-60
ork roll diameter mm UC-4 - 60 - 80mm
Final thickness 0.01 - 0.5mm 0.05 - 1.5mm
Width of the product Max. 400 mm Max. 680 mm
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Nano-indentation measurement
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Principal chemical compositions and an example of the mechanical properties

Princinal chemical i 0.2% yield strength| Tensile strength Elongation Hardness
mica. mj 1
rincipal chemical composition (MPa) (MPa) %) V1
NSSMC-NAR-DP-3W 25Cr-7Ni-3Mo-2W-0.3N-LC 649 948 26 297
SUS316L 18Cr-12Ni-2.5Mo-LC 208 554 59 134
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Pitting potential measurement in artificial sea-water
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Flexible tube of NSSMC-NAR-DP-3W (0.2mm thickness X
20mm diameter)

BRCE R MR ARAL R 7 & DT~ D#H %
TWbo FEBEOTMAT VL AMEEALS 52 L
ICE D EEERES O L) S LR TS
%0

4. = IVE

4.1 $izZ v IOk

M= WEHEY — R O TV ) ERE N
BWERL, Nary T ARIERRLERRIC bz 5 2 L
bV — ¥ THEOR, B 525 \IEEScHR 2 &1 ff
HENTWD, Tz, BERIEPAVINE L Gligkoy 0.7 %),
I, BEED Loy — YV ERER, Ho ZEMR
BB 7 E I STV B, VLR EE AT IR R,
Ni #lE 99.5% LI EDfli= > 7 )L (JIS H4551 NW2201) %
BELC, HBIL UER, B m 2 HE L T2,

42 JF LA F L EMIDONT
SR B = > 7 VIR T A A F CEIE
) — FBE (J5) & L CENIEOF BB A —F—I12

K5 UFoLAF BREM=y L) —FK
Pure nickel lead for lithium-ion rechargeable battery
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Materials of speaker diaphragm

. | Specific | Internal
Material | . . . Example Range
rigidity | loss
Pul
. u P> Full range, woofer,
Paper Low High | composite paper,
squawker, tweeter
etc.
Polyester,
olypropylene,
Polymer | Low | High Poyp p,y Woofer, squawker
aramid,
carbon fiber, etc.
Beryllium,
Metal | High | Low magnesium, Tweeter
aluminum, titanium
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Characteristics of speaker diaphragm materials

. Young’s | Specific | Speed of

Density s Internal

(g/em’) modulus | rigidity sound loss
(GPa) (cm?/s?) (m/s)

Paper 0.55 2.0 0.36 x 10" | 1900 0.04
Polymer 0.98 8.7 0.89 x 10" | 2980 0.05
Beryllium 1.84 287 15.6 x 10" | 12500 0.005
Magnesium| 1.77 41 23 x10"| 4800 0.01
Aluminum | 2.69 74 2.8 x 10" | 5300 0.002
Titanium 4.51 106 2.4 x10"| 4900 0.002
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Chemical compositions of CP titanium for speaker diaphragm
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Effect of grain size on formability

25um (S HEELE L 72 D& HEH L7z W9, g st
FEBESLRE AR 12 C 620 ~ 740C F CIREE A Z 2 CTRES L 72,
WF & CEHOBTEMEIE T 72 R ER, FES O n fHiE
FlaRaRERIC X A L 72,

X6 (2 &R B CRES L CRE AR R o ha— v L7z
RO 7 VRABRERE RS, — iR T 5 VAR
ORI LB, RRREEKELCT 5 L8 80um F
TlE n EHIMMIIBCTREAL, 80um %82 % LWl h’
HELUTETT 2 9 Lo L, E 25 um OFtF 5V {EOS 6
AR DS 4pm ORI n EATRE SR BIEV LRI
STV, ENED) QERAENIKEL R DL L n /NS
) IEMEAEAL L 720 ZHUIHIEE pm OFE T
SRS K & 7 B EARIEH A ORGSR DA A % B 72
DT Do MT 5~ O EHEE IS T REREDZO,
RO R FEDIRE V. T3 RENH ISR B0
TS ND DS, FEHOBEIE T R ORE S OFA
BT ORI EPFHIL SNV, ZD70 R
e UMM T4, 3hbbiiT & VA0
v I o W S N e SR RS A ¥ Rl F s ) < A
ERALT A EDNENTH 5,

P bo k) IChdistc#-ES 5 2 LI X ) BB &
NI A —H —REHM T & Eo oz, 7124
F 5 VEOBI R R T SHIZFDOMT & U FE AV A —
71 —REPR OB %2 B 8 | Z7R§ o B9 133 H #ifd: 4 (Fk) ki
F 7 V5% B 7z 20mm RO A Y — 7 —IREIHL O JE I E
HEAKEL7Z2DDOTH D, ZORIITRT & IR ERE
Bo#P YD BIFCETIEE TEHRWVHUDEREL 2 L

— 121 —

X7 fFeiE
Commercial pure titanium foil

X8 XbE—Ah—IRERINIA
Example of speaker diaphragm
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