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STRAIN GAUGE ESASINA DAYALI UC BOYUTLU TORNA DiNAMOMETRESININ iMALj,
KUVVETLERIN OLCULMESI VE HSS TORNA KALEMINDE MEYDANA GELEN SEHiMIN
SONLU ELEMANLAR YONTEMI iLE ANALIiZi
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OZET

Bu arastirmada; tornalama esnasinda olusan ii¢ eksendeki kesme kuvvetlerini dlgebilecek Strain gauge tipi
sekizgen halka dinamometresi tasarlanmis ve C1060 malzemeden yapimi gerceklestirilmistir. imal edilen
dinamometre 5 N - 3000 N'luk kesme kuvvetini Ol¢ebilecek kapasitededir. Dinamometre kalibrasyon
dogrularmin lineer oldugu tesbit edilmistir. Sabit kesme sartlar1 ve agilarinda 45°, 60°, 75° ve 90° lik kesici
kenar ayar acisina sahip HSS torna kalemleri ile C 1060 malzemenin islenmesi esnasmda meydana gelen ve
1680 ila 1325 N arasinda degisen kesme kuvvetleri imal edilen dinamometre yardimi ile Ol¢iilmiistiir.
Olgiilen bu kuvvetlerin, 60°, 75° ve 90° lik kesici kenar ayar agismna sahip torna kalemlerinde meydana
getirdigi sehimin karsilastirilmasi, Kastigliano Teoremi ve sonlu elemanlar yontemi ile yapilmistir. Sehimin
0,039958 mm ila 0,04373 mm arasinda degistigi ANSYS sonlu elemanlar paket programi ile belirlenmistir.
Arastirma sonuglarma gore Kastigliano Teoremi ile hesaplanan 0,03542 mm ile 0,034505 mm arasinda
degisen sehimlerin, sonlu elemanlar yontemi ile bulunan sehimler ile hemen, hemen ayni oldugu, bir bagka
deyisle hesaplanan degerlerin analiz sonuglarina % 0,4 yaklastiigt goriilmiistiir.
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MANUFACTURING OF STRAIN GAUGE BASED 3D LATHE DYNAMOMETER,
MEASUREMENT OF FORCES AND FINITE ELEMENT ANALYSIS OF BENDING OCCURING
DURING CUTTING WITH HSS LATHE CUTTING TOOLS

ABSTRACT

In this study, a strain gauge type octagonal ring dynamometer has been designed and manufactured from
AISI1060 material to measure cutting forces occurred on three axis during turning processes. The
manufactured dynamometer can measure cutting forces in the range of 5 N to 3000 N. Calibration curves of
the dynamometer have been determined as linear. Under the constant cutting conditions and with cutting
edge angles of 45°,60°, 75° and 90°, the cutting AISI 1060 material with HSS turning tool, produced forces
varying between /680 to 7325 N were measured with the dynamometer manufactured. Comparison of
bendings of cutting tools with 60°, 75° and 90° cutting edge angles has been determined by Kastigliano
theorem and finite element analysis. The change of beding between 0,039958 mm and 0,04373 mm was
obtained by ANSYS finite element analysis program There results show that the bending values obtained,
between 0,03542 mm and 0,034505mm using both methods were almost the same in other words, finite
element analysis results deviated from the calculated results using Kastigliano theorem was by 0,4%.
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