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Grinding Sludge Recycling to Reduce Environmental Load (Investigation of Relation between
Machine Characteristic and Grinding Sludge Briquetting Condition)

Kanji NAXAMURA and Shoji HAYASHI

Synopsis : Precision machinery parts maker uses many grinding machines, then by-produce a lot of grinding sludge. Most of which is dumped into

landfills now as industrial waste. Recycling technology which enables environmental load reduction for ISO14001 and cost reduction at the

same time was investigated. One of the key technologies to establish recycling system for grinding sludge is a development of practical bri-

quetting machine which enables low-cost, energy save and compact. At first an AC servo motor drive briquetting machine was developed to

analyze the best briquettig condition. Oil-based grinding sludge contains a lot of oil in the grinding swarf, so it is difficult to squeeze out be-

cause of its high viscosity. If pressing it with high pressure at the beginning of briqueting process, grinding sludge blows out. By using a test

machine, the best briquetting condition was investigated for oil-based grinding sludge. Test results pointed out that the most important factor

for briquetting is that the beginning of squeezing process needs to be controlled under low pressurc with appropriate speed to avoid blow-out.

Based on the test results, a low-cost practical briquetting machine was developed which could contribute to grinding sludge recycling for en-

vironmental load reduction.
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1. ¥

I

FERDEBRPEX TS < DU A M L T 5 728
LHEONIZ 7w U AE L, FOKEY A EEFRIEY D
ELTHOHDS T XN TE30089WTH 5, ZZT
ISO140017? D AW T & 2 BHE AR E I X 2 &Y v AiH
REICHEBIMRER T Z 5 v 2 U 34 2 LEEiOBHFEIZH D
fHATZ -,

ZOWETHRNZ T v PO 4 4 2 LHEERIZRT] KR &k
RO 2 5 & B AFERO BT & Bz, ST
HIZ 7 2 OIETAACLE & BRI & ORIfR AR L 7=,
A TR L ACY — K — 4 THZEE X b
YRY TR S \BAE AR, LR &
AL D1 324 - B ZIc et 2 h b 77
7 M E ORMRE RS 5 2 & Tl LR &
HFEEL MUz, ZOMABEEAIBSHE 2 5 & 2
D [EJZ LI 26 B 25 SEAKE G % fii 2 72 LA R O WF I =
Ty VAL A TS L =D T, ZORRRE 4 MG
T3,

2. BBRAE

2.1 HBRICERAULFEIXS v VERALEB O
W2 5 v DR o A ORI 2 2 B O %
BATWS, Z U THHIIEAMPED A L0 i ki A
Fiisdz & 25 o THEROWRINETE 2 & HE0 M USEL | I
AL B ZEAH - TOS, WHERRIZ 7 » P05
AMEVINERE A & MR K % 20 % A T LLs L
&35 T35 &, MERGTLR CTRIOE & DRI S~ F o
RIRAL T L, B LR TE LR £BY, #
D7=HWHEIZ 7 v ¥ OIEALAAELIZ A S & N4 TP L
e 5D TIEE L, BALALEIOD 7 o 2 % Tt 2 TR
G THEATHIER S RICE T hANINIRAER T35
WeLFE, %I ME R O RS OTI & 40 U 8% % [ T8
LU, FRFNOITINCA bt T 2 il A T g 2 A
L7,
S LR 2RI ENAIHIE A T B -0 KE

THERTHEY 5
- [ETALTRE © WRIRETEAE B D WIIUIE 2 M LIE®D % 728
I TIERTHES %

Z BRI BHSE U 220 2 5 O AL QLRI 3 a5

TR 1848 1 22 2 ) TRk 184510 J1 19 11527 (Received on Aug. 22, 2006; Accepted on Oct. 19, 2006)
* Fli RS AP T8RP0 P T 0 38 I K B2l (Graduate Student of Materials Engineering, Nagoya Institute of Technology, Gokiso-cho Showa-ku Nagoya

430-0919)

* 2 Yl AN KPR & AU (Graduate Student of Materials Engincering, Nagare College, Nagoya Institute of Technology)

257



I 258

$k &40 Tetsu-to-Hagané Vol. 93 (2007) No. 3

IZFig LIZARTEIBACY —RET— 4 TAILEEZ |+ VK
YTEWREL, Ev Yy —EEiEt = AL TR
v 7 outE & ESEREST S AR AR L, &
BilEAR Y ORI TRRO 2BBU 0B AT, ACY—
RE—- 2 OEERAEREL THREAZEZZZETMIES Y
v A OBPE & IET 5,

ARE GRY THME TSI 3.9MPa-

L5 50 MPa) « A¥iE i (70 ce/rev)

i GRY 7HHIESI27.5MPa -

[EIAEL 350 MPa) - /N (10 cefrev)

ACH —RE— 22 FH L 2 dnd & v #7830k
THEIPACRPER % LIS A T E 5 720 LR L M 2 il5
PPERLSTE, LB ETHTZL-0THS,

ST AL % 17 5 TSRO M 13 Fig. 21274 & 5 % H
FHARDEENZWINA 7 v P &AL, HEMED v FO
HRAREY 2 BT 2 & RIS % et U 5 A% & Fse ity L R G
LIS 2 AR TH S, MELFIITELEOTHE H~N%
AN UTINESRGEE#EL, Fig 3lomd &3 2mto
F &GS 5,
1) (it s

¢70mm 7 V) 7y MW

¢70mm 7 Y v M

HIE (mm/s) i BB RLE A & RN &
2) sl E AT E

/I;M\Pressure sensor 1\
NS

Flow command
L OW command,

l Controller l—leriver

Pressure command

AC servo motor

Fig. 1. Hydraulic pump control system.
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Fig. 2. Press mechanism for grinding sludge.
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Fig. 3. Press rod control.
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Fig. 4. Pressure curve of press cylinder.
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Fig. 5. Pressure curve at different quick approach speed.
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Fig. 6. Pressure curve at different squeezing pressure.
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Fig. 9. Temperature characteristic of briquetting machine.
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Table 1. Test results for blow-out with quick approach po-
sition and speed.

Test | Quick approach | Quick approach | C.T. Test results

No position speed at machine start
1 115mm 30mm/sec 55sec | Blow out sometimes
2 80mm ” " ]
3 115mm 20mm/sec 6lsec | No blow out
4 " 15mm/sec T4sec "

C.T.:Cycle Time
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