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Development of TiS-Bearing Free-cutting Electromagnetic Stainless Steel
Akihiro Takata, Akihiko Yanagitani, Yoshikazu Tanaka, Mitsuru Mamyo and Nagakatsu Ito

Synopsis: Magnetic core material of solenoid valves demands various properties such as high magnetic induction, low coer-

cive force, high resistivity and high hardness simultaneously.

Generally, elements such as S, Pb, Te and Se are added to improve machinability of electromagnetic stainless

steel. Conventional S free-cutting steels, however, are owed to water-soluble MnS precipitates which are unfavor-

able for corrosion resistance. Although using low melting point elements such as Pb is better for corrosion resistance

than MnS, there are some safety restrictions on it's application for solenoid valves in food industory.

As a solution of this matter, authors developed the new concept electromagnetic stainless steel which provides

good soft magnetic properties, corrosion resistance and machinability together by using TiS.
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Table1. Chemical compositions of materials.

(mass%)
c Si Mn S Cr Mo Al Ti N
<0.01 1.5~2.0 0.3 0~0.05 13 0.4 0~0.2 0~0.4 <0.01
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Fig.1. Effect of elements on magnetic properties.
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Fig. 2. Effect of S content on drillability.
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Fig. 3. Effect of Ti/S on coercive force.
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Fig. 4. Effect of Ti/S on pitting potential.
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Fig. 5. Effect of Ti/S on corrosion rate in 5%HNOs.

Ti/SHh6~9TH/MEZRL, BELWMEMNELTDIEN
Dhofc. Ffe, T/SHI9EZ 2D EEICBRBENIEM
L, MEMIETIDMEENHONT,

IBBUSIUBRBEEDHERELY, MEMODERNDS
3T/ SIF6~INBETHDEEZOND,
4-4 FERBNEVDOSN

MEMkE ENBEREZIIT D/, T/SHELDIFEED
FEBNEMHEAZEPMAICK W EE L c#ERZFig.617R
9, Ti/SHUELERR (2.8) ICHBNTIITINGS X UMnSH A
snreht, T/SHEWER (7.0) TRTINETISAH SN,
MnSlZHENEN DT,

fekhn, A7 LRMICTIERMT DI EICKUMER
MABLETDZENMONTEY, THIFKRRICHELT
CrrRZEZ=RMLUMBEMETORRELED IO LKRELY
ZTICPRTINICBR T 22 &ICLY, CrREZBOEMRZI A
MBEMZELESEDILICLDEZBAONTINDY,

REAFEMICHNTIE, Ti/SHUBMT DICHEL, KBMT
MRMSIEDRERLEEDMSH, BRICERELTSICERS
NZEICEUMBRMNBLETSEEZSND, EDMRIC
Ti/SH6~UTETMnSH'RZICTSICER SN, BHEREA
MEMZRI EEZOND,

5. FFMOEFE
MEDHREL IS, B, MRMICENTISR
HIBRZ T VL 2WEBE L, BREOLFRSELV
HitE ZNENTable2 31K

6. LIV

FRAEMEIE, PEDQTHAMICKIMNSZTSICERL,

Sanyo Technical Report Vol.6 (1999) No.1



B S SUTMRMICENTISIREIEBR R 7> L X EORFE

Table2. Typical chemical composition of the developed steel.

i - - ] (mass%)
C Si Mn S Cr Mo Al Ti N
<001 20 03 003 13 0.4 0.2 015  <0.01
Table3. Properties of the developed steel.
o Fiéé}éiivity " Hardness Flux density ‘Coercive force Pitting pote'ntial '”Drillingitiigﬁ
Steel p HRB Bas Hc V'Cio0
- B (uQ-m) i - M (Am)  (mV) O
Developed steel 0.89 87 1.29 73 203 17
~ sUs430 0.60 80 1.25 300 83 22
B.s : Flux density at 1990A/m (250e) 7 a
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Efz, Ffo, BRAEBZRAOVENWTHREIMSEZRIREL, 3) FRE3ARE, MAREA: $&i8, 72 (1986), S1442.
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WAOEFME EICFSL TS, (1995), 632.
6) EBIIES: 27 L 2BEE, BFIIEMRM, (1973), 227.
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Fig.6. Identification of inclusions by EPMA.
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