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Abstract

Using the composite tool, the cutting stress distributions on a tool rake face were
clarified in veneer cutting, respectively, without a pressure bar or with a pressure bar. And
then, using the finite element method, the stress distributions caused in the workpiece during
veneer cutting were clarified, under various veneer-cutting conditions.
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Fig. 1. An example of cutting stress distribution on T) E

tool rake face.

o (r) :normal (frictional) stress ; £ : distance on rake face from
tool edge (mm) ; ¢ : depth of cut ; 4 : actual tool-chip (veneer)
contact length ; workpiece : red lauan. The cutting forces were
indicated by vectors at the point of action. The values in the
bracket were based on cutting forces measured by the octagonal o (r) : normal (frictional) stress.
elastic-ring dynamometer.

Fig. 2. Estimate of cutting stress distribu-
tion on tool edge.
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Elasto-plastic boundary
Cutting line\

Workpiece

Fig. 3. Isochromatics in orthogonal cutting by means
of model photoelasto-plasticity®.

Material : celluloid ; tool : high speed steel SKH4 ; cutting Fig. 4. Contour line of principal stress dif-

temperature : 20°C ; frictional coefficient on tool rake face (%) : ference (0:-02) computed by means
about 0.2 ; cutting conditions ( symbols ¢, @, 8 and 7 : depth of of finite element method.

cut, clearance angle, sharpness angle and rake angle of tool ) : ¢ o1, 0z : principal stresses [kgf/m] ; cutting conditions
=2 0 mm, cutting velocity (f) =0.1mm/mn, @=28°, =22°, y=60° ('symbols ¢, @, B and 7 : refer to Fig. 3) : £=2.0 mm,
; p-q : crack ; a~b-c-d : elasto-plastic boundary. a=1°, f=30°, r=59°.

0z - distribution oy - distribution T2y - distribution

Fig. 5. Isodistributed lines of normal and shearing stresses in workpiece without pressure bar.
x, y : rectangular coordinates (x- and y-direction : parallel and perpendicular direction to cutting direction in
cutting face , respectively) ; 0z , 0y and Tz : normal stresses in x- and y-direction , and shearing stress [kgf/mf] ;
cutting conditions ( symbols ¢, @, B and 7 : refer to Fig. 3) : t=2.0mm, @=1°, f=23°, 7=66".

1mm

0y - distribution oy ~ distribution Tzy - distribution

Fig. 6. Isodistributed lines of normal and shearing stresses in workpiece with sharp bar.
x, v : rectangular coordinates ; 0r, 0y and Tz : normal stresses in x- and y - direction, and shearing stress
[kgf/mr*] ; cutting conditions ( symbols #, @, 8 and 7 : refer to Fig. 3 ) : t+=2.0mm, @=1°, £=23°, 7=66°,
depth of bar indentation (&) =0.30 mm, horizontal opening (H)=12.5 %, vertical opening (V) =85.0 %.
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Fig. 7. Effect of sharpness angle (8) on isodistributed lines of
normal stresses (0z , 0y) in workpiece.

Oz, Oy I stresses in - and y - direction in Fig. 5 [kgf/mf] ; ¢, & : refer to . .. .

Fi ; normal stresses in z - and y - direction in Fig. 5 [kgf/mw] Fig. 9. Isodistributed lines of shear-

g o ing stress (7zv) in workpiece.

@, B and ¢ : refer to Fig. 3 ; zw : shearing
stress [kgf/mr].

oy (kg/mm?)

Fig. 8. Effect of depth of cut (¢#) on isodistributed lines of normal
stresses (0z , 0v) in workpiece.

oz, 0y @ refer to Fig. 5; &, B : refer to Fig. 3.
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d=0.20 mm
xV=90.0%
>

d=0.20 mm
V=90°%

d=0.40 mm
V=80.0% -0.7Q

0x - distribution ay ~ distribution
Fig. 10. An example of effect of vertical opening (V') on isodistributed lines of normal stresses
(0x, Ov).

z, y, 0z and oy : refer to Fig. 5 ; cutting conditions ( symbols ¢, @, 8, 7, d and H : refer to Figs. 3and 6 ) : t=
2.0mm, @=1°, §=23%, r=66°, H=12.5%.

0« - distribution 0y - distribution

Fig. 11. An example of effect of horizontal opening (/) on isodistributed lines of normal stresses
(0, 0y).

z, v, 0z and oy : refer to Fig. 5 ; cutting conditions ( symbols #, @, B, 7, d and V : refer to Figs. 3and 6 ) : £=2.0mm,
a=1, =23, r=66", d=0.25mm, V=87.5%.
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