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ABSTRACT

The concern of environmental problems by using coolant required the recycling technologies of used coolant
and development of environmental-friendly coolant. Some methods have been developing. Those are the dry
grinding with compressed cold air and grinding with misted coolant. The former is effective in the cooling effect,
but has not the performance of lubrication. Otherwise, the latter can satisfy both of them and also decrease the
environmental pollution.

This paper tried to analyze the cooling effect and surface integral of coolant, compressed cold air, mist
through measuring the temperature of grind point and grinding force. Especially, the grinding method with
misted coolant according to parameters was done. So, the grinding method with misted coolant proved to be
effective as one of methods to decrease the environmental pollution.

Key Words : Environmental Problem(Z £ A1), Dry grinding(3 2] A 2}), Compressed Cold Air(& W4 28 7))
Mist(7] 2 ), Cooling Effect(‘3 Z & 3}), Lubrication(# &), Grinding Force(32}8), Coolant( 2 AH)

1L ME . HENE, AHEE AMNRE A B8dE Ve
28R JHRHA AMNF AT FFH Fe A
A 7tEFAME REFH FFE Aol &8FH T7F JPH Yo 53], dFEAF7NE ol 8
89 ¥z g A e g A 9F dRE & 7tvled WE d77F gol JPH: Y=
A183t itk 2y HI sHF Fol Agdte g 45323718 ol&sts A2 B¢
AARZE Qg FHEAI dFHAM B EFES 379 w27t Ao I FHE dojRAT
HIRE o] XM BAHLAL Fo|7] A B2 2ol &8 542 2E £ JAAAOA. g,
=83 Q77 APHT JH© AHdER FFEEE &FF7SG AAF FUF
ArAFE AME2R Q% EAEL AR 7L FF%A(MQL, Minimum Quantity Lubrication)S
T A FFoz B33 HolA PR 3VE 4 ol &% AT JAFE Mist 3} 3t 7HE Hel
A LAdAY 53, £E4TE FIAN7 A FEE ¥ TE I7HT YA o1 E vt
# golFE A2, AP), FES) FF &L 39 Brled 7MEE EREAY HEETE T
A7MAE A9 S eI £ 7bE Al Bk ohlg Ay ALRES Hagdes
Yool A Aabfrt AR S HIE(F 15%)F o A AN BRLAE EY + U
Aol A2 E AT Mgl ¥R o2 A% FF =ZAME AMAl 7HEE ®HY 2%
Qo] FAl7t Hrphe, =3, 7138 53 5L st d2F, Mist 3
ol2§ EAHEEL Hdsr]l AN A2 AHE &EQYLF7Ie dZ s 2L 7MFEe EAE
Al QMRS AMEEA] AU FHFTE AlREE Aol HWAE S LA FA 53, A4t

-796-



#8 MistSale] 439AFNS B AgSE 7
RYL ANSS A F B EAENE
dRFo=HA 9 gl AR AEe 2Y 5
Qe HEPE 39 SRR AFAYE RoluA
ahsick.

2. 28

2.1 O[B4

71850 LAstE AAEANAMY AAE 4
3 LALEER o 2ASE HHFHAT

Qe gowde Fge AAsed 2
2% quAz $24Fg BY F, 3 99 29
F, 02 4ol Xu, Fy 7} Fy ol 34 MAE At
Qutdoz Qatels AAFe HYH BAE o
2o 284 23 ¢ A 2P wF o 9163
£7h AU, Bee £ o A8 ¥
Fy & #39% 29 F, o #A4E dehixs 49
3, Bl AT g g2 W kg ik ZhE R
wpa gapaich,

Fy=uts
F,=75 Power/Vy

p o HEAPE AR S/SFHESY)
Power: Q4o Wa3 FH(HP)
V; : 2EY AL E(m/sec)

HEFol LAR AL A= ABHY 37
Bo) 499 o5 A4 olgg o§sta #4
d 9% A A2 0o 2heee,

2, @ L e, )
BH—”-s~q'k~vale ~Ko[u +Z] du

o719 Atztd o2 fix) = 4Pl & HE
8] ZolZ)ol WE 2EEXE 4,F

Y ()

O = %Le *

u . Ko {\2/'_2_ [x_ xl]l/Z}f(x!)dxl
k: FEES AL AF, vy THE =
g: ANAA KYul &, K, : bessel 5

2 vetd F e, o3 ojgd F EAYL
g FZAE F99 YA FYuE9E 7Pt

R = U1+ [k pc), V/20pC) v J” (OAGC)
o] ®rh

-797-

B @A =EXA FLEHE FA2vH
G, CHE AT FFUAY
4, REYAS FF AEHFY
k: QA=E, p:dx,c: v

22 AHEA A AEHYY

2.2.1 Vortex tube

Vortex Tube &= ¥EF719) FIVOE Y&
F IVNE ¥E& F Ue AAod rEdEE=
IFE 4EF7 AF FEE nH3 AN
o] 535t7] W, g4gom Q3 gF wEH
I FHFA & AL DT ol ¢
3 9F FAR F7E §FFOE o|F3HAA
HiZZoz A% g Mor|2E A2 FVE
AL F AA "Bk =28 HAY ol §o)F)
3 339 4EF717H0.5~0.7MPa(5~Tbar)d of
BEL 4CTHAA], 2FEL 190T7A & 7}
et

s [

Fig. 1 Vortex tube
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Fig. 2 Mist spray nozzle
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Fig. 3 Grinding specimen

Table 1 Table of experimental condition

Wheel CBN 170N75EG2-3W, 305 X 15 X 127
Temp of Cold air -15°C
Mist Spray Capacity 36 Umin(air)
0.6cc/min(coolant)
Compressed Pressure 4 kgiom2
Cold Air Temperature -13°C
Coolant 44 W2 F 3 Z(Emulsiond%)
Dresser Rotary dresser
Working Depth of cut 10, 20, 30 pm
Condition Wheel Speed 30m/sec
Table Speed 6mm/sec
224 ABER|

Pressure Gauge
() on Futer

AlrFilter

AirCompressor

Fiiter A/D
Dynamom ste board
PC
Grinding machine bed
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Fig. 4 Schematic diagram of experimental device
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Fig 5 Temperature according to cooling methods
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Fig. 6 Grinding force(F.) according cooling methods
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Fig. 7 Surface roughness according to cooling methods
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