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Effect of Coolant of Water-solution in Superfinishing
— Application of Electrolytic In-process Dressing —

Takashi Ugpa, Satoshi Sakamoro and Tadaaki Sucita

In order to simplify the treatment of coolant in production systems, the superfinishing characteristics under the
condition of water-solution type coolant are investigated experimentally. This type of coolant is inferior to an oil
type coolant in removing chips from the stone because of its poor permeability. Electrolytic in-process dressing is
applied to promote the self-dressing of diamond stone. As work materials, alumina which is sintered under
atmospheric pressure and soft steel (equivalent to 0.15% carbon steel) are used. The results obtained are as
follows. Electrolytic in-process dressing makes it possible to use the coolant of water-solution in superfinishing. The
suitable conditions in electrolytic in-process dressing depend on the machinability of work materials. The soft steel
whose chips are easy to make a loading on the working surface of stone needs the stronger dressing. A concentra-
tion of some percent is sufficient for a coolant to maintain its essential properties. The electrolytic in-process
dressing is more effective for harder or finer stone, because it can control the cutting ability of the stone.
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Table 1 Finishing conditions

Finishing speed V' m/min 34
Frequency N cpm 907
Amplitude A mm 1.6
Coolant temperature 77 K 298

Initial electrode gap o for soft steel mm | 0.5
for Al:Os mm 1.0
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Table 2 Characteristics of coolants

Symbol of coolants A. B. Ce D. E.
Coolant type JIS w22 | — — | W2-1| —
Fatty acid - its derivative mass% | 22 7 — 11 —

Alkanolamine mass% 15 30 30 13 —
Refined mineral oil mass% 5 — — — 85
Surface active agent mass% — — — 30 —
Rust inhibitor mass% 10 — 130 15 —
Others mass% 5.9 (0.4 |1.3 0.5 15
Water mass% 42.1 162.6 38.7| 31.5 | —
Sulfur mass% — — — — 10.7
Chlorine mass% 2.5 — — — |1.2
Fatty oil mass% — — — — 12

pH (X30) 9.4 |9.4 [9.8 | 8.7 —
Surface tension (X30) 10* N/m | 38 68.2 |72 35.5 | —
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Fig. 4 Equipment to measure coolant resistivity
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Table 3 Values of resistivity Unit . Qcm & BP=K* A+ K>'.
Symbol of coolants A, B. C. D ITEBRIC B TAHERIN T O R A EE
100% dilution 198 142 1308 812 d(6Hw)/dt ¥ X O LESER S M5 F 23
10% dilution 245 (360" 253 (=) | 351 (500%)| 285 (390" EFTDEEILL D d, hERDDLEENTES,
5% dilution 394 (400*) 368 (_) 458 ("‘) 359  (480*) ['17 ﬁ*\k ? < ks ﬁifj\ é L \%% ﬂ;l] f)i{jj i%uﬁ‘ @E
3.3% dilution — 630 | — aee | —aoed | — () L e s B
2% dilution 691 (1085) 718 (1 056) 633 (1573) 635 () HICRREICH 2 EHBITE 5.
1% dilution 1285 (—) 856 (—) 786  (—) 979 () 3. BRKNL v IEENRS
Table 4 Diamond stones used %ﬁ%’f i 7’};:: ARV Y / (A2 & NP
Stone SD1000 M | SD 4000 M-S | SD 4000 M-H | SD 8000 M ?'ﬁbﬁ¥@§%ﬁt,%ﬁ&®#vvimﬁ
Grain type SD SD SD SD ??6'ivy7é£m?é%’%ﬂﬁ§§£@
Bond Bronze metal | Bronze metal | Bronze metal | Bronze metal FORDEELIE LV Yy v 7 it L T 5 2
Grain size # 1000 4000 4000 8000 EDREEL D, T T7 75T -0l &
Concentration 100 100 100 100 CEHIXRCERMTOBHL »ICH L CE®
Bending strength MPa 140 140 200 200 HE 0 BLOFr v 7y ORENEL A RD 5

Table 5 Characteristics of workpieces

Soft steel | Al,Os
Density g/mm? 7.79 3.7
Vickers hardness HV 126 1580
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Fig. 7 Influence of percentage of on-time on finishing perfor-
mance
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Fig. 8 Comparison of superfinishing performance of coolant type
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Fig. 9 Influence of stone pressure on finishing performance
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Fig. 11 Influence of grain size on finishing performance
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Fig. 12 Influence of coolant type on finishing performance
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Fig. 13 Comparison of superfinishing performance of coolant
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Fig. 14 Influence of coolant dilution on finishing performance
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