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Turning Characteristics of differential materials

Dong - Hyun Kim*
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1 Abstract |

In the use of CNC machine tool, the unmanned production system has been growing in the
manufacturing field. Thus, it is necessary to monitor adequate tool fracture during the cutting process
efficiently.

This experimental study is intended to investigate the development of flank wear in synchronous
turning of differential materials(A¢ /GC) which is used in industrial application and it is acknowledged
as a machine to difficult material.

In cutting process, change of velocity. change of feed, and change of depth of cut were investigated
on the effect of flank wear. and slenderness ratio is also investigated.

The conclusions of this paper are summarized as follows :

1. Under the high cutting speed condition, the flank wear is affected by the feed and depth of
cut, but the influence of feed on the flank wear is larger than the depth of cut and that is
reduced when the velocity is low. '

2. Under the high cutting speed, as the smaller slenderness ratio is., the shorter tool life is.
Under the lower cutting speed, the effect of slenderness ratio on the flank wear is low.

3. Using the characteristics of cutting force, the flank wear of a tool can be detected.

4. Investigating the development of flank wear, there are almost no differences between the
characteristics of cutting force and feed force.

Finally, these data from the differntial materials cutting process will be used in the basic field of

precision and economic cutting process.
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Fig. 1 Fundamental cutting force circle
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Table. 1 Chemical composition of determined

sample
(%)
Material
Componen GC25 ACBA1
C 3.50
Si 2.00 0.50
Mn 0.10 0.30
P 0.15
S 0.20
Cu 4.10
Mg 1.30
Zn 0.10
Fe 0.70
Ni 1.90
Ti 0.18
Table. 2 Mechanical properties
Material
Property GC25 AC5A1
Tensile strength(Kg/mm?) 30 23
Modulus of elasticity
12 7.5
(x10* (Kg/mm®)
Coefficient of thermal
12 21
expansion(x 10%/K)
Density (g/em®) 7.3 2.7
Elongation(%) 3.7
Hardness(Hv) 196 77
3.2 w4 27
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Table. 3 Specification of tool

Grade P 20
Standard TNMG 220404
Tool holder PTGNR 2525
Major cutting edge angle, K, 0°
Minor cutting edge angle, Knr 5°
Back rake angle, au 0
Effective rake angle, a 6

Side relief angle, a 0

Nose radius, 1y 0.4mm

3.1 &4H 31 ¥ &Y 4y

]

& AN AHgE 49 A9 JiEEE Fig. 3%

Fig. 3 The arrangement of the measuring apparatus
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