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A Study Development of the Powder Metallurgy Method Using
400 Series Ferrite Stainless Steel ABS Sensor Ring

4 4 F
Yang, Hyun-Soo

Abstact

ABS sensor ring has been manufactured by powder metallurgy (P/M) method
using 400 series ferrite stainless steel. The results are following.

It is supposedly sufficient to wuse for control computer due to good
experimental results of magnetic characteristics. Compared with sensor ring made
by iron, 400 series ferrite stainless steel has shown a good corrosion resistance
without an addition surface treatment. Thus the decreasing production process has
been obtained.

As a result mechanical characteristics of hardness and tensile test, 400 series
ferrite stainless steel shown a good endurance when it is combined to constant
velocity joint(C/V), and has a good hardness properties endurable to sand and
pebble impact. The products before sintering are much more corrodible in the
condition of spray test of salt water and ammonia than humidity and nitrogen
condition.
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2.1 ABS Sensor Ring Mechanism

Fig. 1+ ABS 9 FX, Fig. 2& &2 AEWUHE HAFL Ut AH5HL
2 A& uiALEE HEsla dolg 7t At Aol HAFEH(EBCM)A HE =™ ABS
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Fig.l Configuration of automobile ABS
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Fig.3 Photograph of ABCM , speed sensor and sensor ring

2.2 Speed Sensor

Fig 4.Speed Sensor< 7P¥x}7] A3 7]& (Variable Reluctance Sensor)7] A% 23
4d& W7l HAEZ2 ¥EAAIE ¥HdEF WH@7] (Non Contact Transducer)ZA]
Permanent magnet, Pole Piece, Coil, Housing® 2 T4 ol /FE+ Fig29
Zonw 7L g5 2o,
(1) Permanent magnet : Speed Sensor’} 3% %+ Magnet Flux ¢ 99|},
(2) Pole Piece : Coil Winding $4& $33t ABS Ring°l Magnet FluxE 3IAF
Al Zith.

(3) Coil : AF7F #3t] Flux ¥M3t2RE 7|d =& Signale TN IE R
Z "o

(4) Housing : ¥ 7AMF Y FHE il 2€H BE7]5E o

o]9} Z+o] Sensor Ring & Z}-xﬂﬂ- A7) A Pluse TAsE Ao 9B AL
o gler dredN a5 AE ok @ebA Speed Sensor 9 EFolu A
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Coil Wire 23 9 @902 Flux ¥st& o3 AAHY ol9ox 243, ABS
Ring, Mounting 5ol <& d&& ¢<o.

Fig.29] &= 1192 Speed Sensorg& %3 Magnetic Flux 7 2] & ABS Ring
o a¥E ®KHI A2 =F Magnetic Flux 3= Coil 73 WHo] A¢E LA A
59 £8 A3 Analog type ©] ¥t

Fig2 ABS Ring®] &Xxo] wa} Signaldl F#4u JIEZE F71810, Speed Ring
A71A HeL U359 Peak to Peak ¢ FFH 93] HAP o8 g 47
ABS Sensor Ring 9 34, 4%, Burr, 258¥ o] wa}t 27 Asgg,

Fig.4 Interior of speed sensor
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ASTM EZ A-5068] 7126 wal A#5a0

Figh A718 &4 AE& 37 dsA AAM P 134 ZdL No. 28
gauge wire2 1803] #gtom 2z ZYL No. 24 gauge wireE 2203] 72+
). 2x}Z0) ballistic galvanometer® A ZA3slo] B2, B5, B10, B259 =334
of 93t HAYALHEEBm), EAHHe) 2 HPFEAS(pmY FE
AR}

AMMETER

BALLISTIC
GALVANDOMETER

FIRST cOIL SECOND CcOIu

FIRST COIL 180 TURNS OF No 28 GAUGE WIRE
SECOND COIL: 220 TURNS OF No 24 GAUGE WIRE

Fig.b Circuit diagram for determination of magnetic
properties with a ballistic galvanometer
3. 23%3
31 ¥&2A
B AP A daes Y 2 5T A7 E4E 98 5 AT 0044
dletolE 2H A 27 EE2A 4101, 434LD2, 434-HGD, 444-HGD 47} & A+&-3h
Aot EF o] AFS] AP ELS Table 1.5 2T}

Table 1. Chemical composition of series ferrite stainless steel

Composi
o el siiManl P | S I N |C M| N | O
Powde
Type
410L 0.012} 0.84 | 0.13 10.019 0.003 - 12.45 - 012 | 0.24

434LD2 ]0.005]| 0.84 | 0.12 {0.012| 0.006 | 0.19 | 17.10| 199 | 021 | 0.36
434L-HGD|0.011 | 0.82 | 0.21 |0.013]0.005| 0.10 | 1665 | 1.01 | 0.10 | 0.24

4441.-HGD |0.012| 0.82 | 0.22 |0.013|0.006 | 0.11 {1776 2.01 | 0.11 | 0.18

32 ANHEAZG R A&
Fig6t 71544 ¥¢ 98 ¥ ID 34mm OD 45mm H 6mm ¢ @3eoz
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Azt on, £ Fig7 dAe W4 Ald 2 7148 EAS 9% AlHez ID
73.3mm O.D 84.3mm H 8mm ¢ AA & 3§
M HELE 67g/cm’Z JEE T 2T
FRAA 72 g F 1200ColA 1413
st Ar 7128 F489 10 torrg FAEGY 280 @89 T UE E 2
Barrel2 2 A3t BurrE 933 AAA A
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Fig.7 Schamatic of tooth shape for sensor ring
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2 9& 7Z}z} 5% Nacl &0 AEFEL 4AF

8 =R 5| &
A3 Fol HBY AN Y o ERAH AQAH £ 4 9Fo] %647l 7
H Folt RE RUEY FW F AFo) A mo] BAHA @ghovl, 50047ko]
Ane FIE oF 5% olshel ¥4 Mol $4HASS BT T & AT oL
g%e) =ENA FFAUSE $40) A8 BANA &S Aoz AANGHT89]

Fig.8 Photographs of 400 series ferrite stainless steel
of exposed 96hrs in the 5% NaCl solution

Fig.9 Photographs of 400 series ferrite stainless steel
of exposed 500hrs in the 5% NaCl solution
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Ztztel g B3 FHFHE Table 2004 ¢ 4 Yo A FAEH wA
& 410L, HUASYEE 44L-HGD 7t $5% S4¢ 2gth 24y 411 AR B
5 A7 Aol WHEIM AEHE FuE A ofF Aol UL AE $58
54¢ Beeh[10,11,12]
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A 47kA AR REF e wzHol Azold wa Fol dd Po Heg A
A% Aoz 4ANYL UTM 2= 72$ 80 Kgf/mm™h 29 #g BAX Table
3.0 YJENA SAT A0 w3 10% ol e BIYeZA C/V Joint of
GyA Ad & Ax FES e vEhic

Table 2. Magnetic properties of ferrite stainless steel test ring sintered

at 1250C for 60 minutes in nitrogen

Material Density| B2 B5 | B10 | B25 | Bm Hc i max

type g/cr | Gauss {Gauss| Gauss | Gauss | Gauss | Oe

410L 6.890 | 200 | 700 | 1900 | 4700 | 9920 | 18 | 1635
4341.D2 | 6.76 | 500 | 2600 | 4900 | 7400 | 8900 | 2.25 | 1240
4341.-HGD| 6.80 | 500 | 2500 | 4900 | 7500 | 9440 | 2.20 | 1344
4441.-HGD| 6.87 | 500 | 2800 | 6000 | 7100 | 9576 | 2.19 | 1570
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Table 3. Mechanical properties of ABS sensor ring

. . . |Dimensional
Properties | Dimension change |Density |Hardness| UTM
(mm) (%) | (g/em) | (HRB) | (Kg/mr)
Process ID]OD| ID | OD
a |75.78|87.41 6.935
c ) b |75.85|87.45 6.578
Ompacting = ae 7ol 87.30 | 6.689
d [75.82/87.39 i 6.708
a |[73.96[85.68]-2.39|-1.97| 7.465 64.9 78.278
L b 73.14|84.48| -357|-3.39| 7.312 69 65.409
Sintering
c |7356|84.87|-2.85|-2.77| 7.316 63.4 55.646
d [73.42{84.87|-3.16|-2.83| 7.285 70.1 55.498
a |73.72184.14 752 88.1 82.053
.. b |73.70|84.16 7.31 81.0 82.733
Sizing
c |73.70/84.15 7.22 78.7 76.052
d [73.76184.15 7.12 32.6 - 67.546

a:410L b : 434LD2 c : 434L-HGD d : 444L-HGD

4.4 Z Az

Fig.10& 47} A& g =3 *VJ—% 2o 24F dde AHsSS At
¥ Villera §& AHE3A 4 g dvE L AHEske, IOOHH9+ 4003111
FFstAh 4100 5 71”"*01 E l =
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H A7t 4B edd ¥e ¢ 7 ‘Rlﬁ}. 4L-HGD 9
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a7t dF APYF o]A T AFA ABSOl AHEE wl
g 2AsA ge Aol Fo AAE BY 4004€
Cr,No2 FRHE AEFo] 252 At o AL 4004 #HeHolE AHAHL
Zoll setd gl T dE 42 a2 A4 adn AFd M &2
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E4olt 71AH SHolE 2A 9L vINA ¥ Aoz A
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Fig.10 Micro Structure of Sintered Stainless Steel for 400 Series
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