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ABSIRAK

Implan sendi tulang panggul berbahan.metal-on-metal rentan mengalami keausan
dan korosi. Kekerasansdan ketahaman“aus baja tahan karat austenitik sebagai
material implan kurang bagus dalam penggunaan-jangka panjang. Perlakuan
termokemikal berbasis difusi cogok untuk mengeraskan permukaan baja. Metode
nitridasi padatdiharapkan.mampumembentuk lapisan keras yang mengandung fase
v’-FesN dan kram nitrida. Nitridasi padat dilakukan‘dengan media serbuk urea dan
cangkang kerang simping-dengan perbandingan 2:3. Variasi Suhu yang digunakan
adalah 500°, 550¢, dan 600°C. Proses nitridasi berlangsung selama 3, 5, dan 7 jam.
Spesimen AISI 304 berbeniukestlinder pejal dimasukkan ke dalam wadah berisi
media, kemudian ‘ditutup danwdipanaskan dalam tungku. Setelahnya, spesimen
diteliti kekerasaan permukaan, profil" kekerasan, dan komposisinya sebelum
dibandingkan dengan kekerasan:material implan;umum dan tulang manusia.
Kekerasan permukaan spesimen. variasi suhu550°C dan waktu penahanan 5 jam
mampu menyamai material implan pada umumnya. Spesimen variasi suhu 600°C
dan waktu 7 jam memiliki nilai kekerasan tertinggi, yaitu 1246,3 HVN dengan
kandungan nitrogen sebesar 15,35 at.% dan kedalaman lapisan ternitridasi 121,64
pm. Menurut diagram fase Fe-N, fase y’-FesN sudah terbentuk, namun belum
maksimal. Peningkatan suhu dan waktu nitridasi meningkatkan jumlah atom
nitrogen yang berdifusi ke dalam spesimen, sehingga kekerasan permukaan dan
kedalaman penetrasi nitrogen akan semakin besar.

Kata kunci: baja tahan karat austenitik, AI1S1 304, nitridasi padat, urea, sendi
tulang panggul tiruan, suhu, waktu
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HARDNESS ANALYSIS OF PACK-NITRIDED AISI 304
STAINLESS STEEL AS AN ALTERNATIVE MATERIAL FOR
HIP JOINT PROSTHESIS

Raihan Rahajeng

Department of Mechanical Engineering, Faculty of Engineering Sebelas Maret
University

E-mail: raihanrhjg@student.uns.ac.id

ABSIRACT

Metal-on-metal hip joint4mplants are prone to'wear and carrosion. As an implant
material, the austenitic.stainless steel's hardness and wear resistance isn’t good
enough in long-term use. Diffusion=basedthermochemical treatment is suitable for
hardening steel surfaces. Pack nitriding method is expected to form a hard layer
containing y “FesN and.chrome nitride phases. Solid nitriding was carried out with
ammonia powder and scallop shells"media in a“ratio of 2:3. The temperature
variations used are 5002, 550° and €00°C. The nitriding process lasts for 3, 5, and
7 hours. Solid cylinders AlSI 304 specimens are put into a container filled with
media, then closed and heated.in@ furnace. Afterthat, the specimens were examined
for their hardnesssandseompesition before being compared to the hardness of
common materials and human bonexThe hardness of the specimen surface with
550°C temperature and'5 heurs heldingtime is ingluded in the general implant
materials’ hardness range.”Specimen that undergees 600°C and 7 hours of pack
nitriding has the highest hardness value, which is 1246,3 HVN with 15,35 at.%
nitrogen content and 121,64 um nitride layer depth. According to the Fe-N phase
diagram, the y’-FesN phase has been formed, but not yet maximized. Increasing the
temperature and nitriding time increases the number of nitrogen atoms that diffuse
into the specimen, so that the surface hardness and depth of nitrogen penetration
will be even greater.

Keyword: austenitic stainless steel, AISI 304, pack nitriding, ammonia, hip joint
prosthesis, temperature, time
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