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Effect of Water-solution Type Coolant in Superfinishing of Superalloy

Takashi UEDA, Kentaro OGINO, Keiji YAMADA, Akira HOSOKAWA and Masahiko SATO

The water-solution type coolant is used instead of ordinary. oil type coolant and the effect of the coolant on the finishing is
investigated experimentally. As work materials, titanium, titanium alloies and Ni-based alloy are used. Electrolytic in-
process dressing is employed to promote the ability of metal removal because the water-solution type coolant is inferior to
that of oil type one in the permeability. The specific cutting energy k_ of these materials are compared with k, of a bearing steel
in order to evaluate the machinability of the work materials. The results obtained are as follows. The superfinishing opera-
tion using a water-solution type coolant is the effective method to finish the surface-of these difficult-to-cut materials when
the electrolytic in-process dressing is applied together. The suitable conditions in electrolytic dressing for each work material
are obtained, and the titanium which has the highest adhesive property needs the strongest electrolysis among the work
materials used in this study. The electrolytic-in-process dressing makes jt possible to maintain the cutting ability of the finer
grain size stone for a long time, and to obtain the mirror surface of Incoloy 800 with #8000 SD diamond stone.

Key words : superfinishing, water-solution type coolant, electrolytic-in-process dressing, , superalloy, Ni-based alloy,
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1. #&

MF & RF 7 8E, v VEER EOMBREEITIH
B, Wt BRMICER, BEMERCEHERM LD,
BAVEARICEDRTWS, L2L, SHHOHBRSERIME
PREMEICE OO, MIA T2 L B O—DIc 08 &
N, BEF24 BRSNS S Z LGB LW, 4RI, K
MEHBEIETIEE, NTHERST Yy EXTO L) iR
HERVAFEN—EHNTH 205, EEERFBOTE(RE
WM, ARSI TRER % BT 5 -0 EERN T
ThbLBEEHWAMIE RO THEMNTH Y, £oFERM
THEPOBELTHEREINTETWS, L I AN, #1000
TRZAWHNBEYAVWCHRRR(HEEEBLILTEHLEE,
MIMEOREESBEAEST ) 2BHET 2720, 6EROML
BILIREHTLENDS.

B LT TR 20 IEE» S0 ) BERILTH L, —
BICERERCECHBEMIELER LT ) BodEl &2
L, BEESEh#MHILTWa, L2250, EFRBICEN
TAREEMIREH I MIEB—5 4 » 22 2% L,
B4 ETmIsnNOKSENTREER LA, nTHEICBOB
BrREETI IBELELT AR, HADHEAEE(LT
Wh, 7, FOBREMEAET AR BEMBENOET LY
nl, WEMNEITATWDY,

FITERMRTIE, MFy Yy, Fy o488, A vanf iy
DRI 2E S ERBEEMLIE VB ETIC L » THE
SCHEMIY 5 FFEICOVWTRE LTWA, KBMEMIEIZ
BREMICE DD BOBKRENHET L, MEEST DA
RESNTEEFLBITRANSS. 0=, BEFLY Y

* RSN PR1BE£78198

o E & B SRAZIZH (£RW/NLH 2-40-20)
ok FERR SRREAER (A, SEKIR), BEH

HRAHET 4-50)
T ESR BURIKSE (5ILE/MLETER)

Dt

430 BBIZRE Vo. 68, No. 3. 2002

YEBERLTIALRBCHELRIFLTVS. Z0k %,
BBV Yo Itk 2900 HEERIGEIC S IBFML T
3.

2. E B HE

21 RBRERS L UEBREMS

M1 CERERICBWTHER LA BREH LITEBOBRBIL R
F. EBRIZ #1000 ~ #8000 DHIR Y A Y€ FEA X AW,
IR Lz AtERomIy % D 2 WA IC—EETH LI
O, FEBME BT ETo k. ERFFHEIRIICRT LI M
T®BE V=34m/min, IREHES07CPM & L7,

)] I';"I
@ E Q)
3) °

8)
3)

\(4) 9)
(5 /

-+

(D)Chuck
(2)Stone
(3)Workpiece
(4)Dynamometer
(5)Pressure arm
(6)Oscillation unit
(7)Cathode
(8)Anode
(9)Power supply

®

Oscillation

A

Pressure

e
o - F—- M- Hew— - — —~@—'_°' l IO

Fig.1 Main part of finishing machine



Table 1 Experimental conditions

Finishing speed 34m/min
Finishing conditions | Frequency 907cpm
Amplitude 1.6mm
Coolant Solution-type, Oil-type
Coolant Solution-type
Electrolyic conditions § Coolant temperature 298K(25°C)
Electrode gap 1.0mm
Voltage 0V
Grain type SD diamond
Stone Grain size #1000 ~ #8000
Bond Metal(bronze)
Concentration 100
Titanium(Hv207),  Ti-6Al1-4V(Hv385)
Workpiece Incoloy800(Hv249), Incoloy825(Hv273)
Hastelloy C276(Hv302), SUJ2(Hv751)

Table 2 Main chemical composition of work materials (%)

Cr Ni Mo W Fe
Incoloy 800 20.0 30.7 0.05 - >40
Incoloy 825 21.5 420 3.1 - >22
Hastelloy C276 | 147 57 156 48 4.8
Stone

Gap vy,

Pressure

. Rotation
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Off time
Fig.3 Definition of electric pulse

Oscillation

Fig.2 [llustration of electric dressing device

Table 3 Characteristics of coolants

On time | Off time I‘

—
(%)= On time X100

Coolant type Solution-type  Oil-type
Alkanolamine mass % 30 -
Mineral 0il mass % - 85
Rust inhibitor mass % 30

Water mass % 38.7 -
Others mass % 1.3 15
Sulfer mass % -- 0.7
Chlorine mass % 1.2
Fatty oil mass % --- 12
pH( x30) 9.8 ---
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Table 4 Optimum value of n_

Work material n, %
Titanium 80
Ti-6A1-4V 60

Ni alloy 333~50
SUJ2 333
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Fig.4 Influence of stone pressure on finishing performance
(SD1000, Titanium)

Fig.5 Influence of percentage of on time in pulse on cutting ability
(SD1000, Ti-6A1-4V)
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Fig.6 Influence of electrolytic in-process dressing on finishing performance
(SD1000, Ti-6Al-4V, P =0.82MPa)
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Fig.7 SEM photographs of superfinished surface
(SD1000, Ti-6Al-4V, P =0.82MPa)
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Fig.8 SEM photographs of stone surface (SD1000, Ti-6Al-4V, P =0.82MPa)
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Fig.9 Influence of grain size on cutting ability
of stone (5 time larger electrode is

used, Incoloy800)
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Fig.11 Profiles of surface roughness of Incoloy800 finished with electrolytic
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Fig.12 Work surface of Incoloy 800 finished by #8000 stone with electro-
lytic in-process dressing
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