OZET/ABSTRACT

Artan nifus ve gelisen teknoloji ile birlikte insanoglunun gereksinimlerinin karsilanmasi igin
yeralti zenginliklerinin insanoglunun kullanimina sunulmasi gerekliligi insanoglunu yeni
malzeme olusumlari konusunda arastirmaya sevk etmistir. Son yirmi yilda sondaj kesici
takimlarin tungsten karblr gibi ileri muihendislik malzemelerden (retilmesiyle takim
performanslarinda bir artis elde edilmis olsa da maliyet artisinin éniine gecilememistir. Bu
calisma tungtesten karbid uclu takimlara gére cok daha ucuz olan ve si§ sondaj
uygulamalarinda yaygin bir sekilde kullanilan gelik digli sondaj takimlari ylzeylerinin nano
boyutlu bor tozu ile kaplanarak takim omdrlerinin artirilabilirliginin  incelenmesini
icermektedir. Calismada celik disli sondaj takimlari temokimyasal bir ydntem ile 1000 °C' de
30 dk, 45 dk, 60 dk, 75dk, 90 dk ve 105 dk gibi geleneksel borlama yéntemlerine gére daha
kisa stirede Nano bor tozu ile kaplanmistir. Borlanan numuneler, optik mikroskobu, SEM, X-
Isini, mikrosertlik ve mikro abrasyon asinma testleri uygulanmis ve herhangi bir islem
uygulanmayan numune ile kiyaslanmistir. XRD analizleri sonucunda borilr tabakalarinda FeB,
Fe2B, CrB Cr2B, NiB fazlarinin olustugu tespit edilmistir. Borlama islemi sonucunda, borlama
sliresinin artmasiyla borir tabaka kalinliklar ve sertlik degerlerinde artislar goézlenmistir.
Borlama islemi ylzey sertligini yaklasik 5 kat arttirmistir. Asinma deneyleri sonucunda
borlama stiresi ve serltik artisina paralel olarak asinma direncinin arttigi gézlemlenmistir.

With a growing population and developing technologies, necessity of underground resources
available to mankind for supply need of humankind guided humankind to research on
formation of new material. In the past two decades, with production of advanced engineering
materials such as drilling-cutting tool tungsten carbide, obtained tool performance but could
not prevented increasing cost. This work includes a research on expandability of tool lives by
coating with nano-size boron powder on steel tipped drilling tools which is cheaper than
tungsten carbide tools and widely used in shallow drilling applications. In this work, steel
tipped drilling tools coated shorter time according to conventional boronizing methods as
10000C 30 min, 45 min, 60 min, 75 min, 90 min, and 105 min. with nano-boron powder by
a thermochemical coating method. Optical microscopy, SEM, X-ray, microhardness and
microabrasion tests were applied to boronized samples and compared to the sample without
any processing applied. In XRD test result, FeB, Fe2B, CrB Cr2B, NiB phases was found in
boride film. In boronizing process result, it was observed that borid film thickness and
hardness values increased with increasing boronizing time. Boronizing process increased
surface hardness approximately 5 times. In abrasion test result, it was observed that abrasion
resistance increased with increasing boronizing time and hardness correspondingly.



