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Development of the 400 Series Stainless Steel Powder Sensor Ring
for Use in an Antilock Brake System
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ABSTRACT

ABS sensor ring has been manufactured by P/M method using 400 series ferrite stainless
steel. The results are as following: :

It is supposedly sufficient to use 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 of hardness and tensile test, 400 series ferrite stainless steel shown a good
endurance when it is combined to C/V joint, and has a good hardness properties endurable to
sand and pebble impact.
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2.1 ABS sensor ring mechanism

Fig. 12 ABSY % E&, Fig. 2¢ H9&59
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1. Sensor ring 2. Speed sensor 3. Electronic control unit
4. Hydraulic unit 5, Delay valve 6. ABS waming lamp
7. Master cylinder and brake booster 8. Caliper
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Table 1 Chemical cmposition of 400 series ferrite sta-

inless steel
Composition ) .
C Si|Mn| P S Cr | Ni| Mo
Powder
410L 0012 ] 0.84] 013} 0019|0003} 1245f - | -

434LD2 0005 | 0.84] 01210012 | 0,006 | 1710} 0.19| 19
434L-HGD 0011 | 0.82] 021 0013 | 0.005 | 1665 | 0.10] 1.01
44L-HGD 0012 | 0.82] 022 0013 | 0.006 | 17.76 | 0.11] 2.01
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Fig. 3 Photographs of 400 series ferite stainless steel
of exposed 96h in the 5% NaCl solution
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Fig. 4 Photographs of 400 series ferrite stainless steel
exposed 500h in the 5% NaCl solution

Table 2 Magnetic properties of 400 series ferite sta-

inless steel
Properties| He} A& | A 2A&d= | B4
Powder (gm) (Bm) (He)
410L 1635 9,440 219
434LD2 1.344 9576 2.20
434L-HGD 1570 9,920 225
444L-HGD 1,300 8900 1.80
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Table 3 Mechanical properties of ABS sensor ring

40HE AH A A

2atg ALgEH ABS Sensor Ring 7i%

i Dimentional
Properties Dimension (mm) imentiona Density Hardness UM
Change (%) 3 5
(g/cm”) (HRB) (kgf/mm°)
Process 1D 0D 1D 0D
@ 75.784 87.417 6.935
® 75.859 87.450 6.578
Compacting
© 75.723 87.304 6.689
@ 75.828 87.392 6.708
@ 73.969 85.688 ~2.395 -1.978 7.465 64.9 78.278
® 73.146 84.480 -3.576 -3.39%6 7.312 69 65.409
Sintering
@© 73.561 84.879 -2.855 -2.777 7.316 63.4 55.646
@ 73.425 84.872 -3.169 -2.884 7.285 70.1 55498
@ 73729 84.145 752 .1 82.0539
® 73.704 84.167 731 81.0 82.7338
Sizing
© 73.702 84.151 7.22 787 76.0520
@ 73.769 84.158 7.12 82.6 67.5466
@ :410L, ® :434LD2, ©:434L-HGD, @ : 444L-HGD
TF AT

434L.D2

Fig. 5 Micro-structure of sensor ring after sintering
(x400)
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