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Cutting Characteristics of Dry Turning Using Compressed Air
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- Abstract |

The purposes of using cutting fluid during cutting have been cooling, lubricating, chip washing, and anti-corroding, However,
the present manufacturing industry restricts the use of cutting fiuid because cutting fluid contains poisonous substances

which are harmful to the human body. Therefore dry cutting becomes an unavoidable assignment, and a lot of researches
have studied cutting methods without using cutting fluid. Because dry turning is a continuous work, tools life is reduced
by continuous heat generation and surface gets rough due to reduced lubrication, so it is important to consider these situations.
In this paper, the way of selecting the optimal machining condition by the minimum number of experiments and the effectiveness
of using compressed air in high hardness materials through Taguchi method have been found. Dry cutting using compressed
air showed better cutting characteristics than normal dry cutting with respect to by cutting force, tool wear, and surface
roughness. Also, the optimal machining condition for dry cutting using compressed air could be selected through Taguchi
method.

Key Words : dry cutting(714] 7}g), cutting fluid(24}}), tuming(414}), Taguchi method(th-#] 4194 24), compressed air

(#537)
1. M 2 A A} AAled] AL v F8T A T sttt
2 dFe.
T A S AT BAIAY 143 IAEE YAk 7g A e @A e e A4
3, AH5ste veo] EHEA A diE ko] T A A 5ol Y. olF B3] Hafe By T
hihs) o] RofA 3L Q= AlAANA AxYlAS &S W42E, B, AAGHE, 2 RARAAE Y

+ Fugsz AEATagye
+ WA AL, Z9dista 7 AR EAFF-SE (kim@kookmin, ac kr)
Z4 0 136-702 AEA ART AZE 861-1



o

3 E7|H &g =2 Vol.14 No.1 2005. 2.

o]gog o] HAoA AMEL QA HAF B
Ao osjA B 2 AlFHAe $Usiel BEALe
SAl7)e, TR 237]A E AR)Y] o 2FolA e &
HAFE R BE 5574 Ao rAne xds
o A Y.

E3 A4 298l Bk FA(IS014000)7} 73}
ol ofet BAS Hulg @ v §ABTY vgo] 27}
812 Qlek. £ AL o3t AALS BAM L2 Fig. 13}
ol & QAL M€Y T~ 17%7} 5, F7 vl H[3] 4
i o]4to] ot EAE HREHAL. Akt Baprh)
208 584 AUA P BE7t 650519944 71@)o] &
sz, A7k 757 £ FARE #Hy stgon, EF
2000DM o]4ke] W& Amstel |7t HAE wlgo] 10
DMe| gatgttm 2AE ATHY.

o) S AL AABAR A5t A Hast
A gk AAGo) D, Warg s ArgetA ol A4 H
APYCO, Mg o] ALEG At HAPARTF HAY
D= 87 A% g By ge A7) e
&7 =olh. £3] 33 AskHal shuby ZolA] Harg
& AMgA) g3 Bt A4 Aaro] U o 204
Hi AT Be A7 At Yol otk

A4 g A A FasA AAEE AL WS AE
Ao g2 W7k 7%, 98 7%, A AT 715 o) gk

=5
Aol wheh dapdol Lk A5dte AAE B 9
gt =g 2w A5 T4 AR 4L
VA FFeEE EEAE B oy} B o] B 7}

4%

17%

oo -

1 1 Toolcost
B 2 Cooling lubricant cost
1 3 Other cost

Fig. 1 General lubrication cost"

FRASIY BRI EIN 2L o2 1A 94 BAE WA

AREL
aBE B ERA4E A4 AAEA 4ETNE A
$310) 44 743N BAE S BHR | 55E dnt

4 HES 4 QNS ATsd Age duEoz

s
i
D
b
+

g Y AEE e AulEyE of

3 AdE s & A, Fuie, 29 AZ7) 4

& luEta, A AEALEE St

o Ztz}o} olx}ofl i3t SNH|(Signal to Noise Ratio)& £

Aef A 7t32ad MRSt 714 B diste] &

D2 AR A% /R A AYE 4 Y Uy

AeaA At HEY X7 22 AR E GEF)

& AHg3HE HAZKRO] AL AEAE S B %ol
B gt

2 A4S QuHA AY AN RTINS 18T
AN AR HEsty, BA2AY gt ok QXS
W 3L Arht AR 5] 93 Table 13}
T2 4% BAE AgS. Fig 2 HA A8IAE

Table 1 Instrument and Model

Instrument Company Models
Turning Machine Daewoo PUMAI150G
Dynamometer KISTLER 9257 Type
Charge Amplifier KISTLER 5019 Type
Optical Microscopy Nikon ME600 Type
Surface Roughness Tester Mahr PGK 120
Rockwell Hardness Tester Time THR-700E
Air compressor UNITED uD2025
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Fig. 2 Schematic diagram of experimental setup
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Table 2 Cutting Conditions

cutting speed (m/min) 150, 200, 250
Depth of cut (mm) 1,2 3
Feed rate(mm/rev) 0.1, 0.2, 0.3

Compressed air (MPa) 0.2
Cutting length (Km) 12
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Table 3 Tables of orthogonal arrays
Experiment | Depth of cut | Cutting speed| Feed rate
No. (mm) (m/min) (mm/rev)
1 1 150 0.1
2 1 200 02
3 1 250 0.3
4 2 150 0.2
5 2 200 0.3
6 2 250 0.1
7 3 150 0.3
8 3 200 0.1
9 3 250 02
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Fig. 3 Comparison of each experiment
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Table 4 Optimum machining conditions

Depth of cut|Cutting speed| Feed rate

{mm) (m/min) (mm/rev)
Cutting force 1 250 0.1
Tool wear 1 200 0.1
Surface roughness 2 250 0.1
overall 1 250 0.1




Table 5 Result of Experiment

. Cutting Cutting Surface
Exp;:)ment Der()t;l; t)“_cut speed 1(:::1/::\1/; Force SN1 TO(()rlm\I:;ear SN2 roughness SN3 SN
) (m/min) N) (m)
1 1 150 0.1 1023 -40.198 0.14 17.077 0.62 4.152 -35.427
2 1 200 0.2 156.8 -43.907 0.15 16.478 1.87 -5.437 -39.136
3 1 250 0.3 2225 -46.947 0.18 14.895 2.36 -7.458 -42.176
4 2 150 0.2 270.1 -48.631 0.17 15.391 1.65 -4.350 -43.859
5 2 200 0.3 323 -51.418 0.19 14.425 2.65 -8.465 -46.647
6 2 250 0.1 171.6 -44.690 0.17 15.391 0.60 4437 -39.919
7 3 150 0.3 5279 -54.451 0.28 11.057 2.88 -9.188 -49.680
8 3 200 0.1 258.1 -48.236 0.23 12.765 1.16 -1.289 -43.465
9 3 250 0.2 350.2 -50.886 0.28 11.057 1.78 -5.008 -46.115
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