CHE TEMPERATURE DIS’IRH!UTXON IN THE CHIP
W—Ww’w

‘The simplification of the problem which has been investi
gated is shown in Fig. 6.

The boundary conditions are taken as follows.
(@) The material leaves the shear plune. AB at a uniform
temperature 0,

{h) There is a uniform heat source BC .x'.l&gg the tQo] face-
for a distance ary, 7t YA IE 1 T = ll &

“ 1] f‘ ’6\\{’9 ie.

2P
where 0f is the temperature increment which would be given
to the chip by this source if the chip were heated uniformly.
. The frictional work donc at the chip-too! interface can be

no heat loss-36/dy=-0
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IFig. 6. Boundary conditions for the temperature
distribution in the chip

determined from a knowledge of the forces acting on the
tool. ()f is calculated by assuming, as will be shown later
to be approximately true, that all this work is used to heat
the chip.,

(¢) There is no heat loss from the remaining chip surfaces
AH and CG, i.e. 300y = 0. This can be justified over
the region in which we are interested. )

(d) As x -» oo the temperature across the chip becomes
uniform, ie. 0 — 8, + 0, By taking a boundary a
distance 2eery from the shear plane the modified pattern
[Fig. 4 (c)] can be used with sufficient accuracy.

As R increases the value ¢l odjoa becomes refatively small
over most of the region and conduction in the x direction can
then be ncglected.  An ana!yucnl sofution can then be
determined by considering a strip in the y direction which
moves over the source located at y = 0 and is insulated from
the material on either side.
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The problem is then to solve 220 =L b() R
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aty =t fromr ==0tor == cp.

Makmg the substitution x =s 7», the solution for-r == 0 {o
== alyfiy can _be expressed as:
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This converges very rapidly for thc values of R in which we
are interested.

In most cases only the chip too! interface temperature
-distribution is of interest, i.e. the values for y = 0. This can
be expressed '1pprox1m'ncly as

o« 00, '
R =L 13\/ (13)
"VWN

5. THE TEMPERATURE DISTRIBUTION IN THE TOOL

The problem to be solved is shown in Fig. 7. Since the

material is stationary relative to the heat sources, the governing
cquation for the steady state temperature distribution becomes

Fig. 7. Boundary conditions for the temperature
' distribution in the tool

- - -= = typical isotherms.

simply V2 == 0. The temperature distribution along the
contact surface with the chip BC is taken from the solution
for the chip. Hecat losses from the tool surfaces C/ and 8K
are neglected. A satisfactory approximation to the remaining
boundary condition, that the temperature should tend to
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