oobooooooooooooo No.230 20050

googoo
27 O00000000ooooooo
Development of Efficient Near-dry Machining
0000000 0000000
Yasushi Hirai Hideo Kawasaki
ood

coooboooobooobooooooooooooooooooooooboooooooooobooooogn
gobooobooooooooobodobooooboooooooooooooooooooooooooon
gobooooooooobooooboooooooooooon

ooboooobooobooboooooooooooooooooooobooboboOoD200b00DbDbOODbDOO
gobooooooboooooboobooooboooooooooooo

Summary

We are forwarding “near-dry machining,” using particle of lubricant instead of coolant for the
purpose of improving quality, reducing cost, and the environmental protection by reducing industrial
wastes and energy and improving working environments. In the oil-hole-drilling operation for
crankshaft, we found a machining condition to double the feeding speed according to Quality

Engineering, and incorporated the approach into our the mass-production.
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Near-dry Machining

Wet (Conventional)

Fig.1 Wet and Near-dry Machining
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Table 1 Application of Near-dry Machining

O:Applied X :not Applied —:no Process

Process
Parts Materials Drilling gm:ig Reaming| Boring Fi?:?ntg Turninng
Cylinder Head Aluminum (e} O O X O -
Cylinder Block Aluminum (@) (@) @) ] @] -
Crankshaft Steel @) @) o O O X
Connecting Rod Steel O O O (] O -
Knucle Cast Iron (@) (@) (@) O @) -

0il Holes(Pin)

0il Holes(Journal)

Fig.2 Crankshaft Oil Feed Holes
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Fig.3 Chips
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Fig.4 Spindle Power
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Table 2 Characteristic of Optimum Drill

Aim Mean

Improve Chip Ejection

Large Flute section

Big Heel Chamfer

Large Flute section

Back Taper in Flute

Improve Flute Roughness

Lapping after Coating

Prevent Chip Packing

Deep Web Thinning

Break Chip into Small Parts

Make Chip Round

Smal| Radius of Flute

Prevent Corner Edge Chipping

Optimize Corner Edge

Negative Rake
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y=8M

Dispersion

N

B

y :Power Consumption

M:Removed Weight

Fig.5 Generic Function
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Fig.6 Noise and Signal Factors
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Table 3 Control Factors and Level

Factors 1 2 3
A.No Factor - -
B.Self Pilot Depth No Guide Low High
C.Pilot Hole Depth Low Medium High
D.Pilot Hole Diameter Low Medium High
E.Mist Pressure Gap Low Medium High
F.External Mist No Mist Qil Oil-Water
G.Speed(rpm) Low Medium High
HFeed(mm/rev) Low Medium High
Pilot Hole
Self|Pilot
Deep Hole Drilling 7]

Fig.7 Self Pilot
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Table 4 Optimum and Initial Condition

B C D E F G H

oil -

Optimum Water

Medium Low Low High Low Medium

Initial Medium Low High Medium [No Mist]| Medium Low

Table 5 Confirmation Experiment

SN Ratio (dB)

Estimation

Sensitivity (dB)

Estimation

Verification Verification

Optimum 107. 34 98.68 -14.90 -14.90

Initial 80.96 95. 45 -13.72 -13.54

Acquisition 26. 38 3.23 -1.19 -1.36
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Table 6 Mass Production Condition

oood
Tool Speed Feed
{Index) (Index) ()DD0O000D00OD0O0000O0D0ODO0O00ODDOO
Conventional Conventional Drill 1. 00 1. 00 000000000000 0000000450003
Optimum Optimum Drill 0.88 1.92
0 0O P46 20040
1.2 rEEtting Time:
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Fig.10 Cutting Time
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Fig.11 Energy Consumption
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