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Ozet- Imalat sanayinde gelisen teknoloji ve yiiksek hassasiyette parca gereksinimi, mikro islemeyi ortaya ¢ikarmustir. Mikro
mekanik isleme yontemi ile hem yiiksek hizda hem de yiiksek hassasiyette is pargalari tiretmek miimkiindiir. Bir niimerik
modelleme teknigi olan sonlu elemanlar metodu, deneysel olarak tespit etmenin zor oldugu verilerin (gerilme, sekil degistirme
ve sicaklik) elde edilmesinde dnemli bir avantaj saglar. Mikro islemenin niimerik olarak modellenmesinde en 6nemli unsur,
kullanilan malzeme modelinin dogrulugudur. Bu c¢alismada mikro tornalama islemi 2 boyutlu sartlarda niimerik olarak
modellenmistir. Modellemede Deform-2D ticari yazilimi kullanilmistir. Caligmada farkli malzeme modelleri kullanilarak,
deneysel ve niimerik modelleme sonucunda elde edilen kesme kuvvetleri kiyaslanmistir. Is parcasi malzemesi olarak,
biyomedikal sektoriinde gokga kullanilan Ti6Al4v alagimi secilmistir. Caligmada sabit kesme hizi (100m/dk) ve farkli ilerleme
degerleri kullanilmistir. Calisma sonunda Kay (2002) tarafindan 6nerilen, Johnson-Cook (J-C) malzeme modelinin deneysel
sonuclarla daha uyumlu oldugu gézlemlenmistir. Niimerik modelleme ile deneysel sonuclar arasindaki farkin % 5-15 arasinda
oldugu tespit edilmistir.
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Modeling of Micro Turning Process with Finite Elements Method and
Selection of Suitable Material Model

Abstract- Developing technology in the manufacturing industry and the requirement of high precision parts reveals micro
machining. It is possible to produce workpieces both at high speed and with high precision by means of micro-mechanical
machining.The finite element method, a numerical modelling technique, provides a significant advantage in obtaining data
(stress, strain and temperature) that are difficult to experimentally detect. The most important element in the numerical
modeling of the micro machining is; the correctness of the material model used. In this study, micro turning process is modeled
numerically in 2D conditions. Deform-2D commercial software was used in the modeling. In the study, cutting forces obtained
by experimental and numerical modeling are compared using different material models. As workpiece material, Ti6AI4V
alloy, which is widely used in the biomedical applications, has been selected. Constant cutting speed (100m / min.) and
different feed rate values are used. At the end of the study, it was observed that the Johnson-Cook (J-C) material model
recommended by Kay (2002) is more compatible with the experimental results. It has been determined that the difference
between the numerical model and experimental results is between 5-15%.
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