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Fig.1. Characteristics of QMR series.
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Table 1. Chemical composition of QMR series.
(mass%)
Steel Si Cr Mo Al Pb Fe
QMR1L 2 7 = 0.6 added balance
QMR3L 0.3 13 0.2 1.0 added balance
QMRSL 1.5 15 0.3 1.0 added balance
221 BHKUIFH
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Table 2. Electro—magnetic properties of QMR series.

Steel Flux density Coercive force Resistivity
B, Bs Bys Hc )
(T) (T) (T) (A/m) (kQ +m)
QMRI1L 0.68 1.21 1.4 111.4 0.85
QMR3L 0.80 1.05 1.26 75.6 0.80
QMRSL 0.64 0.98 1.21 95.5 0.99
B, : Flux densityat 159A/m ( 2 Oe)
Bs : Flux densityat 398A/m ( 5 Oe)
B,s : Flux density at 1990A/m (25 Oe)
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Table 3. Corrosion resistance of QMR series  (immersion test) .

Corrosion rate : g/m°h

Steel 5% NaCl 5% HCI 5% H,SO; 5% HNO;
25C,24h  607C,24h 25°C,24h,2times

QMR1L 0.08 - 2.8 25 37

QMR3L 0.02 0.05 2.0 5.3 0.16

QMRSL <0.02 <0.02 2.0 3.7 <0.02

Fe-13Cr-2Si 0.02 0.21 15.5 28.1 0.34

SUS403 0.02 0.18 9.3 103 12
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Fig.2. Machinability of QMR series.
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Table 4. Hardness of QMR series.

Steel Hardness, HRB
QMR1L 85
QMR3L 73
QMRSL 88
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Fig.3. Appearance of investment casting sample.
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Fig.4. Sampling position.
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Table 5. Chemical composition change of before and after casting.

(mass% , OandN:ppm)

(o} Si Mn P S Ni Cr Mo Al Pb (0] N

Parent  0.005 0.34 0.29 0.023 0.006 0.15 13.00 0.21 1.09 0.13 7 68
material

After 0.010 0.62 0.31 0.021 0.006 0.13 13.55 0.19 0.91 0.10 14 209
casting
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Table 6. Comparison of magnetic properties.

Annealing at 1123K for 14.4ks

Process B, B, B, B, B, B, Hc 7.
(Ty (T) (T) (T) (T) (T) (A/m)

Forging 0.51 0.89 1.00 1.11 1.21 1.33  73.2 5430
Casting 0.24 0.48 0.63 083 1.08 1.28 59.0 2520
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Fig.5. Macrostructure of casting.
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Table 7. Chemical composition of tensile testing sample.

(mass%, OandN:ppm)
Cc Si Mn P S N i Cr Mo Al Pb ] N
0.007 0.98 0.29 0.022 0.005 0.12 12.76 0.19 1.00 0.100 17 158

Table 8. Tensile strength.

Annealing Tensile
condition strength
(MPa)
As cast 327.8
1123X14.4ks 329.9
1173X14.4ks 343.7
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Fig.6. Relationship between annealing condition and tensile
strength.
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Table 9. Chemical composition of magnetic testing sample.

(mass%, O and N:ppm)

Cc Si Mn P S Ni Cr Mo Al Pb o N
0.010 1.02 0.29 0.022 0.005 0.13 12.79 0.19 1.03 0.090 8 139

Table 10. Magnetic properties.

Annealing B, B, B, By B, B, Hc 758
condition (] (L) Q] () ()] (T (A/m)

020 045 0.61 0.80 1.02 1.22 69.2
0.27 056 0.73 092 1.12 1.28 724
029 0.62 0.80 099 1.16

2250
2940
3200

As cast
1123X14.4ks
1173X14.4ks

1.29 70.0
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Fig.7. Relationship between annealing condition and flux density.
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Fig.8. Examples of investment casting product.
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