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♦ Tiitan1ium Nitrii,d,e {liiN) ,coatin,gs cumrenrtly 
ha·ve many ap[pliicati,on.s. incl1u1dliin1g 
p,r,01lo1n1gi11n1g lh1e llif:e of 1ma1n11urfacturiing toolls 
an1dl beli1n1,g lbli,o-001m1palib,le fo1r ii 1mp,la1n1ts i1 1n1 
th1e m,edlica.l �i,eldl. 

♦ Th,ouglh1 lh1e pr,ocess ,of· a1p1plyi1 1n1g a PVD coat 
to mate�ials may lbe tim,e co1n1su1min,g� 
i1n1dlu.stri1es li1n1 varyii1n1g dle1n1omlin.ali,01n1s can 
b,en1efirt gr-eaitlly fr-om irt1 ·.s 1u1se. 
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Motiivat.iio1n 

Jo. inv,es•�igate Jhs,__Sll�c.t�af surtam ttam□;e,s·s;,.on fatig,u:e lbehavro of 
17·_4 P·HJ srainll:ess, steel (S'S) 

Experi1me1n1tal Mlietlhods 

· a·1:e1ri1 ,al a.1111d Speci mien Fa.1b1ric,a,t�o1n 
P1rom,ess: Ph1JSic.mll v.a,po.1r d1e;posit1io.n (,PVID1) via vacuum 1dlam1ber 
1!1nvlfo:n1mem,t Hallo: Argo:n1 l.o - ·. itric.1:g1en 210: 1 

c:oaling Du1rallon1:: 1G,roups ,of ffiv,e· specimens 1eJ<]posed 'k:11 1 hour andl 2 hours 
Equiip:m.e•nl:: vacuum 1oh,amber 

Jiest S1etup1 
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S·cann·r1ig IE] 1ec1tron Microscope (SIi=; -, 

KJeyence 10plical1 , .ul icros0ope1 

High1y polished specimens 

•• Rctating-bt!:nding fatigue ·�est 
=> RBF2DO system 1(Syslem �ntegra-·ors. LLC) 

Ca nt1i1le·\1'1ered .. ty1pe sew,p 

=> Constant fi�uency ·for alll tests, 
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• ?rogressirv,e, movement of 1g1rains 
und'er ,eye- c:, foa,cllng can 1e:a1d1 ·.0 
extrus: ons ,or 1i·n1tru Si ons a,p�earrii ng 
at ·!he· surfaoe. 
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Fatrgu , of PVD 

•• A c:01�ec-·on 1of microscoph: voida m,a�· 
1cause aa,ck 1nitia1ion1 to, 1ooou1r i1n11ema:lly 
.. , ·u,in 'th9 materia!I. 

•· Oiffe1,e·nl drill!Gtio:rns. of sl'ip that grains, can be 
sub1ect,edl to, . . ·11 gi-ue1 varying modes of crack 
growth and ini'tia'tion. 
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.=:), S peeimens 1exhib·1t,edl be'�ter ·�ati,g_u e_s�englh.JLtndeL�ViD_co_Ja1tln�q;_for.,,a1 
duration1 af--2 ' h�oJtr:csJ 

,., More jl1a 1111 ha f an1 ord 1e.r of ma!gntilude ,at higher :s-tress :a_mp_·tudes. 
,., lrrncriease in ·fatigue msi:s·tance· in nat signiflcan'-1 
,::), The, specimens, sub�lected 'IO ,a PVC 00111 ol 1 t,,o,ur slrtG_n ed no 

su1bstan-·a1 improvemen1t to, Jalg,ue resistance. 
⇒ A longer duration of ,he PV01 ooa:ti · g1 proces.s, does show to harve· a 11 

sffec, on pl'lolo�,wng the· IIM1 of ·the1 specime:rns. 
=· Thi1s, i·s mos:t lillke�y1 d'u:e 10 tln.e fiaci that uacks injtiate art· 11.e sudace in 

both w -oug1h·� and IPVD1 coated s,pedmens. 

·Co1ncl1us1ion1s Ackn1,owlled!g1e•m 1e,1n·t, 

• Th,e experi1mental r-esu1lts r,ev,e·ale,d so1m,e i1nlfl1u1e1n1oe of s1u1rfaoe h.ardln,e.s.s. 01n fati,gu,e 
r-esis.tan1oe· to1r 17-4, PH s.s lin th,e· PVD con1,dirti101n1 .. 

• Resulits are cu rre111ttliy in,co,111cllus·ive, �urtlher w·ork. wiilll be performed to i111vestiga1te ttlhe 
effects o,f surface tiard ness om ttie fa1tiigue beharviior o,f PVD coa1ted spec'ime111s, 
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