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On the Cause of the Cutting Texture

Yoshio KATO and Shuichi KINOSHITA

This paper describes the texture of the surface layer of a commercial Al1-2.4 %
Mg alloy plate, [50527] which was formed by low speed two dimensional cutting,
It was discussed by means of the pole figure obtained by X-ray diffraction method
in order to study the cutting texture of the surface layer, The results obtained
were summarized as follows,

It was found that the cut surface has a sort of texture which has a preferred
orientation, In the surface before cutting, the orientation of specimen used was
almost at random, but after cutting, the orientation (117) [772] or (116) [662] was
predominant, which consisted of a texture which slightly leaned from (001) [110]
orientation to the cutting direction. This cutting texture was very similar to the
surface texture which was formed by cold rolling, This fact seems to show that
the cutting mechanism of aluminum includes the rolling mechanism, Therefore, the
cause of the cutting texture can be explained by the strain tensor of some active

slip systems in rolling,
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Table 2 Diffraction position,
Specimen Al-2,4% Mg
Diffracting Plane (111)
Tilting Angle «
Target Cu
Filter Ni
Voltage 30Kv
Current 10mA
Time Const 1 sec
p-Scann Speed 24° /min
Divergency Slit 0.5°
Receiving Slit 5 mm
Scattering Slit 6 mm
y—Vibration 10 mm
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Fig.2 (111) Pole figure before cutting,
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Fig.3 (111) Pole figure under the following
cutting conditions : Rake angle o =15
deg. ; clearance angle B=3 deg, ;
speed V = 800 mm/min ; depth of cut
t = 0,06 mm,
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Fig.4 (111) Pole figure under the following Fig.5 (111) Pole figure under the following

cutting conditions : Rake angle o« = 15
deg. ; clearance angle g = 9deg. ;
speed V = 800 mm/min ; depth of cut
t = 0,06 mm,
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deg. ; clearance angle g = 9deg, ;

speed V = 100 mm/min ; depth of cut

t =0.02 mm,

(111) Pole figure under the following
cutting conditions : Rake angle a =15

cutting conditions : Rake angle a =15
deg. ; clearance angle g = 15deg. ;
speed V = 800 mm/min ; depth of cut
t = 0.06 mm,
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Fig.7 (111) Pole figure under the following

cutting conditions : Rake angle a = 15
deg. ; clearance angle p = 9deg. ;
speed V = 400 mm/min ; depth of cut
t = 0,02 mm,
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Fig.8 (111) Pole figure under the following

cutting conditions : Rake angle a = 15
deg. ; clearance angle g = 9deg, ;
speed V = 800 mm/min ; depth of cut
t =0.02 mm.
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Fig.9 (111) Pole figure for the cutting sur- Fig.10 (111) Pole figure for the section at
face under the following cutting condi- a depth of 0,02 mm from the surface.
tions : Rake angle «a = 15 ded. ; clea-
rance angle 8=9 deg. ; speed V=100
mm/min ; depth of cut t = 0.02 mm.
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Fig.11 (111) Pole figure for the section at Fig.12 (111) Pole figure for the section at
a depth of 0,04 mm from the surface, a depth of 0,06 mm from the surface,
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Longitudinal section. Cutting conditions :
rake angle a=15 deg, ; clearance angle =9
deg, ; speed V=400 mm/min ; depth of cut
t=0,06 mm,
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Fig.13 The relation with the rolling direction and

the slip systems,
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Fig.14 Standard (001) stereographic projection for
cubic crystal showing slip plane normal A-D
and slip direction 1-6,
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