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Summazry.

The prescnt investigation aims to study the effect of
temperature on the cutting mechanism for some steels used
in local industries. This work includcs :

A study of the cutting forces variation under different cu-
tting conditions at clevated temperaturec ,
& study of the tool life behaviour undcr certain conditions

at clevatoed temperaiuic,

& critical review is given for the literature related
to the machining operations with special references to hot
nachining, The basis for dynamometer design and heating

methods is reviewed.

A three component strain gauge dyncmometer and its
calibration apparatus worc designed and construcled Lo mea-
sure the three components of the cutting force. in turning
operations, An oxy-acetylenc heater was also constructed

To heat the workpicce material for hot machining.

The experimental work was carried out for different qua-

litiecs of steels nanely mild stecl, medium carbon steel, high

o)

and high spoed stecl, the tocl used was a car-
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The tool life cuperiments were carried out on & projec-

tor measuring the flank wear of the carbide tip covery onec

mimite.

D)

a)

The results outained indicated that :
The eutting forces were found to clhiange with the cutting
conditions, the workpiece material properties and temp-

erature as follows :

0.6 ;0.8 ;0.84 50,58 y=0,028 + 0.243 (=m= -1)

F‘b = 350 T P
5 T

F_ = 920 p~1:05 £0.64 ;0.76 ;0.79 {=0.,014 + 0.301 (=== -1)
¥ 360
o T

Fa - 1860T-10L9 f\Jo?9 dO.?'? HO.8 V—O-Olq' + 0.572 (gé-a -l)

It is most beaeficial to apply these relations with the

range of 170 - 540°C,

The cutting specd exponent in the cutting force versus
cutting speed relation was found vo depend on tempera-

ture and to follow the rclations :

Exponent of V for Fp = - 0.028 + G.z43 (-2- =1)
360
Exponent of V for F_ = - 0,014 + 0.301 (=te «1)
r
360
Exponeid of V for F_ = ~ 0,014 + C.275 (=fe <1)
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3)

4)

5)

8)

7)

Increcasing the workpicce temperaturce caused a reduction

of about 357 - 62 % in the cutting force componen"{;s_

The tool life - cutting speed relaticn in hot machining
of the workpiece materials used were found to be in the
exponcntial form :

; - ~7 2 -
VT0.92 + 0.0018 ¢ ~ 25 x 10 7 - oe8 4 4.7% - 0.0062 2

for high carbon steel { H.C.S. )

- —7 c
VT10555 + ¢.0018% - 25 % 10 300 + 4.7t - 0.0062 td

for high speed steel ( H.5.S. )

The tool lifec wos found te be optimum in the range

170 to 470°C for H.S8.8, and 170-42C ifor H.C.S,

The workpiecc material propertics under the layer remo-
ved was found to be unaffected by hot machining in the
selected rangce of temperature with regard to surface

micro hardness, grain growth and micro structure.

The best heating range was found to be 17C - 470°C,
from the point of view of maximum tool life and minimum
cutting forces for the materials tosted (high carbvon

stecl and high speed steel).
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