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A study on the Plastic Deformation of Surface
in Lathe Turning by Grid Method

[L Nam Cha*, Yoon Jeh Kim**

ABSTRACT

Experimental results on plastic strain induced in truning operation are pre-

sented in this paper.

The plastic strain is computed by lagrangian strain using

grid method, and metal cutting phenomena are also illustrated by micrograph and

distribution figures of plastic strain and microvickers hardness of the machining

surface.

In the cutting of ductile materials, such as carbon steel, generally, the pla-

stic strain is found to be concentrated near the surface.

strain increases with increasing cutting speed and feed rate.

The amount of plastic

The distribution

of microvickers hardness is greater near the cutting surface and decreases from

the machining surface under which its hardness returns to the normal hardness

of the material.
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Fig. 2 Comparision of the Tracing of the undeformed grid
(a) and deformed Grid (b) for SCM4 Workpiece

Table 1. Transaction point of grid intersection

point

point} A B C D E

dx 1.250| 1.250] 1.250| 1.250| 1.250
dy 1.250 1.250 1.250| 1.250| 0.750
uj 0] 0.062) 0.130| 0.215] 0.388
Vi 0 0| -0.v65| -0.170| -1.05
Upg 0} 0.060{ 0.130] 0.265| 0.408
Vi 0 0| -0.065| -0.175|-0.105
ugy | 0.062| 0.130| 0.215| 0.388| 0.468
Va1 0] -0.065 | 0.170 | -0.105}-0.135
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Table 2. Computer program

Cc:If un=1J vii=M, uyp =H, v, =K,
Upy =1, voy =L

10: INPUT J, M, H, K, I, L,

20 : A=(H-J ). 1,250

30 : B=(I-J )./ 1,250

40 : C=(K-M) 1,250

50 : D=(L-M) . 1,250

60 : E=A+ (A*xA+C*C)

70 : F=D+ (D*D+B*B)

80 : G=B+C+ AxB+Cx*D
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90 :
100 :

110
120
Cc :

PRINT E

PRINT F

: PRINT G

: END

E, F,G equal €xx, €yy and yxy

Table 3. Computed strain Value
POINT|exx@h)| cyv@h) | ¥ xy%9 |Remarks
A 0| 0.246 4.96
B 0| -4.63 5.4
C 0| -7.23 6.80
D 4.1616| ~7.384| 13.97
E 5.88 |-12.719 13.74
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Table 4. Chemicali Compositions and Mechanical properties of Chrome Molybd
Molybden Stee! (SCM4)

Chemical Compositions % Mechanical Properties
Hardeness| Tensile Yield Elonga-
C Si Mn P S Cr Mo HRB Strength [Strength tion
kg / mm? kg / mm® %
0.40 | 0.25 |0.72 | 0.014|0.009 {0.98) 0.16 200 66.7 42.7 25.7
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Fig. 3 work specimen
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Table 5. Working Condition

Cutting Speed

Feed Rate

48 m/min(158 ft. min)

60 /7 (200 ft/min)
90 1 (300 ft/min)
130 » (417 ft/min)
240 (785 ft/min)

0.18mm,/ rev( 007"/ rev)

90 m/min(300ft, min)

0.075 mmrev (.003”% Tev)
0.127 mmrev (.005" rev)
0.1778 mm rev (.007"/rev)
0.216 mmTev (.0085" rev)
0.254 mm,rev (010" /Tev)
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Fig. 8 Variation of Microvickers hardness from machining surface.
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