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A Study of Magnetic Properties of 410L Stainless Steel
for Manufacture of ABS Sensor Ring

FAE, AFN, dFF”
H. S, Ygr_lg , C. S. Kwak®, J. K. Rhim™
FRAS A% AAGY, "ARdstw AATRS, “FFAtE HD ¥

ABSTRACT

It is well known for 410L ferritic stainless steel powder to applicate a
sensor ring in anti-lock brake system of automobile, several studies, because
of its excellent magnetic properties. This study was carried out to investigate
the magnetic properties such as the maximum magnetic induction, coercivity
and maximum permeability of the materials with functions of sintering
density, time and temperature, and concluded as follows;

1. Sintering under the circumstances of hydrogen gas and the temperature of
1250C for 60min., showed that nitrogen was increased, whereas carbon and
oxygen decreased in quantities,

2. Both maximum magnetic induction value of 4700Gauss and permeability of
200 were obtained at the maximum sintering density of 6.89g/cw’. Here, the
properties showed a linear increasement with increasing the sintering density.

3. Coercivity sharply increased with incresing the sintering density and
reached to 7.60e at the maximum sintering density of 6.89g/cm.
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Fig. 1 Photograph of the Attached Sensor Ring and Speed Sensor for Wheel
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Fig. 2 Mechanism for Electromagnetic Generating
Measurement of Wheel Velocity
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Table 1. Chemical Analysis of FSS 4105 Base Materials

powder| « |\ o iyvnl P | S I Ni|C | Mo| N | O
Type ,
410L 0012 084 | 013 {0019 |0003| - |1245| - | 012 | 024

Agel AE8L 200839 = A(press)E SHot/arll A 720/t A AEGE S
bl A 059em FHZE EAch T Xow A Eel 878m, AES 7.63cn
ojt}, oje} o] AE¥E Y& 10Torre] F2E9719 AFZ oA 500TE 308
2ot SXAIA "@rba gt} T8 AFALEE 1140T, 1160C 28R, 1250CE ¥st
HFUA 22T F 650T7HA =FAAY FagEdH 72/amdM A2 F AA
o] E4XEL Table 28 24},



Table 2. 410L Properties

after Sintered of Test Ring

Comp. Quter Inner . Sintering
powder . . Thickness .
T Presure Diameter Diameter (cn) Density
c
ype (t/en) (cn) (cm) " (g/cT)
410L 7.2 8.798 7.641 0595 6.89
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24 Ao AVIA AP B 7]ES ASTM EE A-5969] 7]1&Ed 71z3d 0
Fig. 3& Az 8 43Ase VA EHAE A& 5+ U= A@4A
12 294 No. 28 gauge wireZ A FHo 1803] Zokow 23 23U No. 24
gauge wireZ 2208 Zstl. ‘ballistic galvanometer:= 22t ZY&d] dAdsged
g7l AdAE2E, 28 2 HdEAE e A7) EAXV @AEHE
Table 39 Heb i}
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SEEOND £OIL

FIRST COR

FIRST COIL = 380 TURNS OF Mo 28 GAUGE WIRE
SECOND COiL: 220 TURNS OF No 24 GAULE IRE

Fig. 3 Circuit Diagram for Determination of Magnetic
Properties with a Ballistic Galvanometer
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Fig. 4 Greén Density of Various Stainless Steel
Powders Compacted

Table 3& 4417 dtollA 410L FSSE 1250TCoA 608 B¢ 272 d3S
9 A71A SEAXE ojtt. ojwo] AEHYH L Table 49 o] 72¢/cwelvh. 422 €
Az YEE Table 33 o] o 68%g/are2 4224 Ux oF 6.4g/crel] vl&)
A ok 049/cn7t stk wEld 41009 MEE 5Y AEIHAMN 28 H
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Table 3. Magnetic Properties of FSS Test Ring Sintered at 1250T for 60
Minutes in Hydrogen

powder |Density| B2 B5 B10 B25 Br | Hc

Type | (g/ci) |(Gauss)|(Gauss)|(Gauss) | (Gauss)|(Gauss)| (Oe)

410L 6.89 200 700 1990 | 4700 | 2600 7.6 200

#max

Table 4= Zn-2HoAAAE 1% HI7tetd 4 97184 A 12509
SRR 608 T¢ 22E 410L AHolE 2dAe =39 5 2AYHE 1Y
F3 QY 23 F @4 A4 FAEAR dAE F7HEAG.

Table 4. Sintered Chemistry Results for FSS 410, Compacted with zinc 196
Stearate and Sintered at 1250° C for 60 Minutes in Hydrogen

powder C;Ilzp;z;u:n Carbon Oxygen Nitrogen
T Wt % % Wt %
ypev (t/em) ( 6) (Wt o)‘ (Wt %)
410L | 7.2Kg/cnl 0.01 0.06 0.17
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Fig. 5 Sintered density for various stainless steel grades compacted
sintered at 1250°C for 60 minutes in hydrogen
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Fig. 6 Maximum Induction for Various Stainless Steel Grades Compacted with
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Fig. 7 Coercive force for various stainless-steel grades compacted with 1%
zinc stearate and sintered at 1250°C for 60 minutes in hydrogen
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