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A Counterplan and Environmental damage of Cutting fluids

Nam Kyung Kim®, Hae Gi Kim", Jong Dal Jung"

Abstract

This paper presented on an environment estimation of cutting fluid which is a mouse

model of acute bacterial rhinosinusitis using cutting fluid in grinding and cutting. Above

results will be remarked the necessity of friendly environmental cutting skill when it had

used in workshop.

The results of a mouse experimental using cutting fluid showed that it are occurred to

the respiratory organs sickness. Also cutting fluid are occurred to hurtfulness a person

when it used to grinding and cutting in workshop. Also, the results of grinding

experiments in avitation materials showed that surface roughness are superior to more

emulsion type oil than vegetable type oil according to increase of the depth of cut.

Grinding force are similar to both emulsion type oil and vegetable type oil.
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(A) Normal cells (B) Experimental cells

(C) Experimental detail cells

Figl light photomicrographs of rat intranasally
instilled with normal saline (A) and
emulsion type oil (A and C)

Fig.2 Eosinophils infiltration in the nasal mucosa

of the rat instilled with emulsion type oil

Fig.3 Epithelial loss in the nasal mucosa of the

rat instilled emulsion type oil

Table 1 Number of neutrophil clusters, eosinophils,
epithelialloss goblet cells, iNOS positive

cells in the rat sinus
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Fig.4 SEM photographing of coarse particles
boundary (particles size > 1/m)

Table 3 Chemical composition of coarse
particles boundary
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Fig.5 Diagram chemical composition for
SEM EDX (coarse particles)
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Fig.6 SEM photographing of fine particles
boundary (particles size < 1/m )

Table 4 Chemical composition of fine
particles boundary

Elmt Si Cu Zn Total
Element

(%)

2206 | 4656 | 3138 | 1000
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Fig.7 Diagram chemical composition for SEM
EDX (fine particles)
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Fig. 8 Schematic of Viscotester(Haake VT500)

Table 5 Specifications of SV1 sensor

Sensor System SVl
Sensor No. - 15
Inner Cylinder(bob)

Radious Ri (mm) 10.1
Hight L (mm) 61.4
Outer Cylinder(cup)

Radious Ra. (mm) 1155
Radii Ratio Ro/Ri 1.14
Gap Width (mm) 1.45
Sample Volume V (cr) 120
Temperature (C) ~30~100
System Factors

f 2530
M 830

231 A9 &8 £

Fig9s #8749 IA=ES 2743 Aol
g x&FE AeEEH, yE3E AdSHE YEH
o, 7Lt AES FAS T Aok HEAFA
2 887t FEASA B HESL E RS
o 4 Aok Figlod Ad&Euizt F7igd o
g Agggol BEFAIA Asste AE 49
g 2ot} Figl0d () UA FRol:= FH
olm, ATEEH|7t F73o] wEtA Aol
AgRo g AFse FEo FRol=ot HE
A, AL/ ool sFE Fig.10¢] (b)
B2 gzol=eoln, 2 miaygArt
Zolz B3l Ao oplx, A BAE 3
A 2R ol Fyo|th
A7 oo HAFEH, EATF FAYFA

(o]
A%

4 el ool oo
e

£

oX



Adls BAY Qe sx ok WA AF
Agel BAE RAAFAN A2 BEAH, o
% ge 4N FUY BAL BUAFAN o
§ 8 AL W) AEd ALEA) 2RI
A A5,

25 — T ~——T T—r—

| (@ Vegetable type ol
20} [ ¢ Waste Soybean type oil
8 Emulsion type oll

15

10

Shear stress [Pa]

1
0 40 80 120 160 200
Shear rate [1/s]

Fig.9 Relationship between shear stress
and shear rate of cutting fluids

(b) Molecular colloid

Fig.10 Model of colloid particle
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Table 6 Experimental conditions

Grinding condition

Grinding Method| Down cut in surface grinding
Grinding M/C HGN-64CF (F)313
Grinding wheel CB0LBV (305x127x25)(mmm)
Wheel speed 30 m/s

Grinding depth 10, 20, 30, 50 m
5% Emulsion type oil in water
Fluid ANEA HALB 1000
¥4 &5
Dressing gepth‘ of cut : 5 m
conditions ass - 4 passes
Dressing Speed @ 1750 rpm
. Al 2024, 6061, 7075
Workpiece

Size : 80L X 25W X 10H

Ywe { mimin

‘ Dopth = 10, 20, 30, 50 um .
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Fig.11 Variation of surface roughness
depending on depth of cut
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