$% & $A Tetsuto-Hagané Vol. 92 (2006) No. 5

IREEFEROEODHERAZ v UH AT
(2% EAWMOBRET X MER)

okt e -

HE: *2

Grinding Sludge Recycling to Reduce Environmental Load (No. 2 Development of Practical Machine and Test Results)

Kanji NAKAMURA and Shoji HAYASHI

Synopsis : Report of “No. 1 Basic investigation for grinding sludge recycling” concluded that it was possible to separate the coolant from the grinding

sludge economically and grinding swarf and coolant were able to be reused for cost reduction. Based on that investigation, practical machine

has been developed. After one year long run test, the results proved that environmental load reduction and cost reduction have been achieved

practically at the same time.
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Fig. 1. Practical machine.

Table 1. Practical machine specification.

Machine type Double cylinder

Maximum power 1960kN
Cylinder bore ©335mm
Hydraulic pressure | 20.6MPa

Briquette diameter ¢ 80mm
Maximum pressure | 392MPa (at briquette)
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Fig. 2. Pressure type belt filter.

Fig. 3. Grinding sludge flakes.

Table 2. Basic data for grinding sludge.

Coolant Oil-based
Steel SUJ2

Oil wt% 40~60wt%
Specific gravity +0.4
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Fig. 4. Magnified grinding swarf.
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Fig. 5. Size distribution of grinding swarf.
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Fig. 6. Separation method.
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Fig. 7. Relation between pressure and oil content of oil-
based briquette.
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Fig. 8. Relation between pressure and specific gravity of

oil-based briquette.

| Size: ¢ 80X 45mm
Weight : 740g

Sp. gr. :3.27

Fig. 9. Oil-based briquette (392 MPa).
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Table 3. Chemical analysis of oil-based briquette

(392 MPa).
P S Ni Cr Cu | T-Fe | M-Fe | Water | Oil
wt% | 0.12 | 0.05 ] 0.01 | 1.30 | 0.07 | 92.8 91.7 | 0.70 | 5.90

NY fomog —»

Time (sec) ———»

Fig. 10. Pressure curve of pressure cylinder.

Fig. 11. Pressure curve for air blow with grinding swarf.
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Pressure curve for 40wt% and 60wt% of oil-
based grinding sludge.

Fig. 12.

Size : ¢ 80X44
Weight : 660g
Sp. gr. : 2.99

Fig. 13. Briquette made from 60wt% oil-based grinding
sludge.
Table 4. Briquette at machine start (cycle time 70 s).
No. 1 2
Weight 850g 450g
Thickness (80mm) (40mm)
Sp. gr. *hR 233
Cycle time 74.5sec 74.2sec
Briquette
Pressure
curve

2 pressure down

1 pressure down
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Table 5. Briquette at machine start (cycle time 90 s).

No. 1 2 3
Weight 960g 875g 760g
Thickness 83mm 65mm 49mm
Sp. gr. 2.30 2.68 3.09
Cycle time 93.3sec 93.3sec 87.1sec
Briquette

Soft Soft

Fig. 14. Briquette recovery.

Fig. 15. Coolant recovery.
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. 16. Supply weight of grinding sludge.
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Fig. 17. Recovered volume of coolant.
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