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yCTAJIOCTHAfl BMHOCJIHBOCTB <>F U m  MAPOK CTAJIH, 
IIPEHHA3HAHEHHUX A AH IIPOH3BOACTBA 3yEHATHX KOJIEC

Peanae. B AoxxaAe npeACiaBxeHH pesyAbiaxu HcnuxaHHi., uexbE xoxo- 
pux 8 ha o- onpeAexeHHe ycxaxociHoB bhhocahbocih ua airab ayObeB syOaa- 
tut Koaec, H3roTOBjieuHux H3 paajiHHHUX xapox CTaju, £ peayxbiaxe as- 
KeTapoBaHHH npoHSBOAHiexea 3y6<iaTHx xoxec b UHP a ax HcnHiamifl 6hah 
oxobpaHti cxeAyiomBe uapxH cxaAH: 18XrT, 20XHM (8620X) , 40XM H 15XH. 
HcnuxaHBB noABepraxHCb 3y6Haiue xoxeca, bha ■ pasuepa xotopax cob- 
nHna nv c pexoueHAaUHXMH hocxoxhhoB Komhcckh CxaHAapxasaiiBE C3B - 
PC 4489-74. 3y6Haxue KOJieca HCnuxuBajxacb Ha cisha« chci«mh xpyxxaeB 
mohhocth. Aax onpexsxeHHH yoxajociHoB bhhocahbocth ay6be» Ha i > n 6  
npHMeHeH uexoA ycKopeHHux HcntiiaHaB Ha 8aae JIOKATH.
IlapeA Ha<tazoM HcnuxaHHB syCaaxue xoaeca 6uju noA»eprHyx u pa a hum ono- 
coOam Tepao-, xepuoxHHH<iecKo8 h h h c t o b o B oSpaSotxH. Tax:
- aybiaiue xoxeca H 3 cxaxH uapxH 20XHM noAAaBaxHCb HayrxepoxHBaHxx, 

HHAyKUHOHHoS aaxaxxe c oxnycxox, a B xaaecxie hhcxoboB oOpaOoxxz 
npHMSHHAHCb EAH$oBaHHe h meBHHroBaHHe;

- sySnaThie xoxeca H3 ciax« xapxx 40XM noAAHBajiHCb HHAyxuxoHHoB aa- 
xajuce h a h aaxaxxe c oxnyoxox h h a h$obh husj

- syfiaaiHe xoAeca H3 cxaxH wapox 18XrT h  15XH noAAaBaxxcb Hayrxepo- 
zHBaHHc c a3othpoBaaHex, pasHUM BapHanxax saxaxxi h biah$obbhhl.

IloCAe onmoB Ha ycxaxocxHyi) HsrnbHyx) b h h o c a h b o c x b Bee ayQaaxua xoxeca 
Sh a h noAseprayiu HCcaeAOBaHHHM, CBHsaBHUM c iieiaAAorpaiiHHeoHoB ones-
xo8.

BCTyiUlEHHE

SybnaiHe nepeAaiH nuecx mhoxbcxbo ocoOeHHOcxeB, oahsko BHH«iaHne oAeAye- 
oOpaxHib Ha:
- xaxcHMaxbHBio pacaeiHyB uexayOHyc Harpyaxy, onpeAeAHeMyxs c tohxh 3 p eras 

AonycxHuux HanpaxeHHS b hozkb ayOa,
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- BHHOcjiHBocTb HOXKH 3y6a B KaaecTBe OBoüOTBa axh nepeEeoeaaa aarpy3-
KH.

0 nepeHeceHHH 3y6aaTo8 nepeAaaeS aarpy3KH cBaxeTexbCTByei, KpoMe Bcero npo- 
aero, bhhocxhboctb HcnoxbsoBaHHoro Maiepaajia. 3HaaaTb c ycoBepmeHCTBOBaHaeM 
Ko h oTpyKUHH 3y6aaioB nepexaaa CBX3aHa npoöxeaa BLißopa Maiepaaaa axh 3y(Saa- 
liffi KOXeC B TeXHOXOTHH HX H3rOTOBXeHHH, n03B0JIHDHeii OHTHMaXbHO HCn0Xb30- 
BaTb noTeHUHajibHue bo3moxhocth iiaiepaaxa.

He CMOTpa Ha t o, aïo AxaiexbHhie acnHiaHaa npaBexa k onpeAexeHHB aeKoio- 
pHx KpHiepaeB BHÔopa MaiepaaxoB h lexHoxoraS H3roioBxeHBH 3y6aaTHX jcoxec, 
npoôxeMa Boe-iaKH ociaeica oiicpHToft.

IIPOBJIEMA HCCJIĘHOBAHHH

BbIHOCXHBOCTb 3y6aaTHX KOJieC 3aBHCHT, Kax H3Be0TH0, OT MHOTHX $£UCT0P0B, 
HanpHMep, Mapaa MaTepaaxa, Baxa 3aroTOBKH, xaMaaecKoro cociaBa Maiepaajia, 
TepMaaecKoS h TepMoxHMaaecKoB o6pa6oTOK, TexHoxoraa H3roTOBxeHax 3y6beB, 
BHyTpeHHax HanpaaeHHä a t .a . HacxoBbie 3HaaeHaa aiax (faKTopoB acnoxb3yBTCH 
b mapoKOM xaana30He.

IlpoH3BOACTBOM 3y6aainx Koxec B IIHP 3aHHMaeiCH okoxo 100 npeAnpaaixn, 
BHnycKaBuax exeroAHO npa6xH3aiexbHO 22 axa. miyK, ÂHaxas cootoxhhh npoAyx- 
UHH 3yÔaaiux aoxec noKa3ax, aTo ohh H3roTOBXH»Tca npa6xH3HTexbH0 as abba- 
paia Mapox ciaxa nyieu acnoxb30BaHaa pa3HHX cnocoûOB o6pa6oTKn pe3aaaeM a 
TepMoo6pa6oiKH, Pe3yxbTaioa sToro, k coxaxeHHB, aBxxeica HepaaaoaaxbHoe 
Honoxb30BaHae cupba a SHepraa. IIo opaBHeHHB o xpyraMa cipaaaMB b IIHP Ha aâ- 
roTOBxeHae 3yâaaToro Koxeoa haët Ôoxbmee KoxaaecTBo Maiepaaxa, cxeACTBaeM 
aero HBXHeioa yBexaaeHae raÖapaioB 3yÔaaio8 nepexaaa.

K coxaxeHHB, b HMesorueilcx xaiepaiype oaeab uaxo aHÿopuauaa o hhcxobhx 
3aaaeaaÂx bbikocxhbocth Mapoa ciaxa, acnoxb3yeMHX Ha 3y6aaihie Koxeca, a o 
ueTOAax xepuo- a TepuoxauaaecKoâ oSpafioTKH sthx MaiepaaxoB. A Bexb Taaae 
AaHHHe MorxH 6h 6 m b  HenocpeACTBeHHO acnoxb30BaHH KOHCipyKTopaMa, He npoBo- 
AHXoob Taxxe 3HaaaiexbHHX accxeAOBaHHâ HaxexHocia SKonxyaTapyeMHX 3y6aa- 
Tbix nepexaa.

Ha oOHOBaHHH onuia moxho AonyoTaib, aïo orpoMHoe KoxaaeciBo BunyoxaeMux 
eæeroAHo b IIHP syôaamx aoxeo HBxxeics He toxbko oxeAOTBaeu pocia npoMbunxeH- 
h o8 noTpeÖHoCTH, ho a Maxoä OTeneHbB ax HaxexHOOTH.

B cxyaae npoeKTapoBaHaa a KOHCipyapoBaHaa 3y6aaiHx nepexaa KOHCipyKiopy 
npaxoAHTCH npaHHMaTb pemeHHH, KOTopue BnooxeACTBaa He oo3AaBT nexocTHocia. 
Oah o ź h 3 npaaaH btoto HBxaeica oioyioiBae tobhhx xaHHUx, Kacaumaxoa bnhoc- 
xhbooth MaiepaaxoB axh ayCaaiux aoxec. 3HaaeHHH b h h o o x h b o o t h, B3HTHe H3 
onyÖXHKOBaHHHx CTaHAapTOB Apyrax OTpaH, Bexyi k HepauaoHaxbHOMy acnoxb30Ba- 
HHB uaiepaaxoB aipaHu.

í>aKTopoB, BXHXBI5HX Ha npoaHooib a HaAexHOCTb 3yÖaaTnx aoxeo, m h o t o, a no- 
Toay npa HH$opuaaaoHHHx HeioaHociHx TpyxHO onpexexaTb ijaaiop 6e3onaciHooTa.
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A npn HenpaBHJibHO onpexexeHHOM (paxiope 6e3onacHociH xhöo hbbxohomho ncnoxb- 
3yioTCH MaiepHajibi h sHepraa, jih6o yueHbiaaeTCH HaAexHocib 3yÖxaTnx nepe^aa.

3Ha>iHT oymeciByei HeoÖxoAaMocib pa3paöoixa cooTBeiCTByiomHX ctaHAapTob 
IIHP, xacaxuaxca bhhocxhbocth h npeAexbHhtx Harpy30K 3y6aaiux nepexaa, a Tax- 
xe bhhocxhbocth Mapox cthxh äah H3roTOBxeHaa syÖaaTHx xoxec. C stoü nexbio 
no nopyaeHHi) KoMHTeTa CTaHAapTH3aijHH IIHP npoßeAeHU accxeAOBaHHa, xacamnaeca 
noAöopa Mapox ciaxa axh acnuiaHHä o nocxeAyjomaM npoBexeHHeM ohiiiob bhhocxh
bocth, CBH3aHHHx c MeTaxxorpaiaaecxoB oueHxoä, b pe3yxbTaie xoiopHx noxyaeHH 
onTHMaxbHHe napaMeipu TepMO— h lepMoxaMaaecxoB o6pa6oixa 3y6>iaTHx xoxec.

nPHÜMET HCCJII&OBAHHH

Pesyjibiaibi ohhiob CBHAeTexbCTBy»T, hto ycTaxociHaa bhhocxhboctb 3y6aaTo- 
ro xoJieoa 3HaHHTexbH0 MeHbme yciajiocTHoä bhhocxhbocth MaTepaaxa, H3 xoTopo- 
ro BunoxHeHO bto xoxeco. HanpxMep, Hama onniu noxa3axa, hto oTHomeHxe ycia- 
jiooiHoä bhhocxhbocth hoxkh 3y6a pxim 3y®'IaToro K°Aeca H3 cthxh Mapxa 
18XrT x yciaxociHoft bhhocxhbocth Z h npoHHOCTH Rm sto8 CTaxa npHÖHHSHiexb- 
HO M03KHO npeÄOiaBHTb OXeAyBUHM 06pa30M!

äFlim : Z : Hm = 1 : 2 : 4

HccjieAOBaHHe yciaxociHofi bhhocxhbocth 3yÖbeB 3y6aathx xoxec oOHOBaHO Ha 
hhcxobom cnocoöe oueHXH HaiaxeHHH, xoTopoe B03HnxaeT b xpaiHHecxoM MeoTe 
hoxxh ayöa [3] .
reoMeipaa h pa3Mepn 3yöaaToro xoxeca 6hxh noxoÖpaHH TaxHM o6pa30M, hto AaH- 
Hoe xojieco mokho 6hxo npHHHTb 3a xoxeco-o6pa3eii. B btom cxyaae reoMeipHaec- 
khü Haxpe3 h BejiHMHHa 3y6a muhhu^jibho bxhhiot Ha CBoKciBa MaTepnaxa, xacaio- 
HHeOH BHHOCXHBOCTH.
Kojieca-o6pa3uu noAÖHpaxHCb Tax hm o6pa30M, hto6h MecTO H3xoMa HaxoAaxocb b 
Hoxxe 3y6a. OcHOBHHe reoMeipHaecxHe pa3Mepu 3y6a xoxeca-oöpa3na cxeAyiomHe; 
z1 = 27, mn - 4 mm, jä= 0°, b = 16 mm. a ero bhä h odaxbHHe pa3Mepu 
ooBnajiaBT o pexoMeHAanHeö IIocToaHHoä Komhcchh CiaHAapTH3auHH C3B - PC 4489-74 
[1]

HcimTbiBajiHCb 9 napinS xo x e c - o 6p a 3iiOB, H 3roTOBxeHHux H 3 p a 3Hnx Mapox eia- 
XH H BKJIK3HaiOXHX 0T 6 AO 11 DITyK • 1.XH KajKAOH napTHH npHMeHHXHCb p a 3XHHHHe cno- 
coöh repMo- h TepMoxHMHxeoxoÄ oöpaöoTXH, a Taxsce hkctobo8 oöpaßoTXH. 3axajixa 
xoxec-oÖpaanoB Bcex napTH» npoBOAHxacb HHAyxuHOHHHM cnocoßoM. 3x 3eMnxapu xaxc- 
Aoft napTHH ÖUXH H 3r0T0 BAeHU H 3 CTaAH OAHOä BunaaBXH. HHbIMH C X O B a M H :

I napTHH xoxeo-oöpa3uoB H3roioBxeHa H 3 ciajM Mapxn 18XrT. 3y6bH xoxec o 
neXoB yBexHHeHHH npoxHOCTH hx noßepxHOOTH noAAaBaxHCb HayrxepoxHBaHHB o 
a30THpoBaHH6M, 3aieM 3axaxxe, HH3KOMy oxnycxy h mjiHijpoBaHHio.

II h III napTHH xoxec-oßpaanoB hstotobabhü h3 CTaxH Mapxa 20XHM. 3y6ba xo- 
xeo HayrxepoxeHHHe, noBepxHOOTHO-3axaxeHHue h raxaipoBaHHue.
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IV u V napiHH KOJieo-o6pa3UOB H3roxoBJieHH H3 ciaAH MapKH 20XHM. 3y6bJi ko-
jiec meBHHroBaHHue, HayraepoxeHHue h  noBepxHociHo-3aKaxeHHue.

VI napTHH Koaec-o6pa3noB HsroxoBJieHa H3 CTajiH MapKH 40XM. 3y6ba KOJieo no-
BepxHocTHo-aaKajieHHbie, yayHmeHHtie h MJtH$oBaHHhie.

VII napTHH Koaec-o6pa3ncB H3roxoBJieHa H3 cxaaH MapKH 40XM. 3y6bH noBepx- 
HocTHo—3aKajieHHue h naHÿoBaHHue.

VIII napTHH KOJiec-o6pa3KOB H3roTOBjieHa H3 OiajiH MapKH 15XH. 3y6bH kojisc 
noAÄaBaxHCb HayrjiepoxHBaHHB o asoTapoBaHaeM b leMnepaiype 930°C, 3axeM 
6tuia npoBexeHa hx BAyxKpaTHan aanajiKa, hhskhë oinyCK H nuiHifoBaHHe.

IX napiHH Kojiec-o6pa3UOB H3roioBjieHa H3 oxajiK MapKH 15XH. 3y6bn Koxec ömjih
noAAaHhi HayrjiepoJtHBaHHB c a30THpoBaHH6M b xeMnepaxype 860°C, 3axeM npo-
BeseHa hx 3aKaAKa, h h3k h8 oxnyCK h mxH<i>oBaHHe.

Bce HCCASAOBaHHue meoxepHK Koaeo-oÖpaspoB B3aHM0AeńcxB0BaAH o KoxecaMH, 
HHCJIO 3y0beB Koxopux Zj “ 35; üpHHeid na n a» napa KOXeC öuxa H3r0T0BJieHa H3 
OAHoro Maiepaaxa h noAAasaaaob oAHHaKOBofi oöpaßoiKe.
IlepeA HanaAOM HcnuxaHHä Kajman napa Koxec-oSpasuoB noABepraxacb npHpaßoiKe 
npH Harpy3Ke 25-35# ox HarpysKH, cooiBexoiByunelt bhhooahbooih <? . . IIpHpa-JT 1 1 IT.
SoxKa saKaHHHBaxacb nocAe pacnpocxpaHeHH« naxHa KOHxaKia Ha noAHyri AAHHy »y- 
6a, He npeBbimaH 106 ipiKjioB nepeMeH HarpysKH.

MEIOÄ HCCJIĘUOBAHHH

KHorae h c cAeAOBaHHH OBHAeieAboiByxix o i o m, hto ae oyneoiByex Ma'.apHaxoB,
oöAaAaxBHx HeorpaHHaeHHott ycxajioCTHofi b h h o c x h b o c t m o. Hmbhho nosxoMy neAbu
Has hx onuxoB öhjio onpeAeneHHe hhcaobhx 3HaweHM0 buhooahbocih hoxkh ay 6a
^Flim’ AeijHHHUHH Koxopofi caeAy»nas¡

BhlHOOAHBOOTb HOXKH 3y6a ó . Ha Öa3e HOntlXaHHfi N-»,. - 81° MaKCHMajIb-JT lim ¥ lim
Hoe HanpaxeHHe, Koxopoe no npoBSAeHHH Kplin, hhkaob He npaBoAHi k  h3jony
3y6beB. Basa HcnuiaHHö axh oiaxa: Ky^i]r ■ 10 x 106 u h k a o b,

KoAecu-o6pa3Ub! HCnaxtiBaAHCb Ha cxeHAe CHCieMM Kpyxaigeit modihocxh [2] , npH-
MeHHJi MexoA yoKopeHHbtx HcnHiaHHtt aa 6a3e JIOKATH (3] npH nonoAb30BaHHH mno-
xe3M naxbMrpeHa-MHHepa. A octohhctbo sxoro MexoAa oocioht b b o 3mojchocih
onpeAexeHBH bhhocahbooih no 3HaHHTexbH0 MeHbmeMy KoaHsecrBy oÖpaauoB, veit
npH HCn0JIb30BaHHH ApyrHX MeTOAOB •

IIOCAe OKOHHaHHH OHhlXOB OIHOCHTeAbHO KaxAoro 3K 3eMnjiHpa 6ha npOBeAeH
ocMOTp BaeaHHX noBepxHoexeK h 3aomob h paöoHHi noBepxHooxeß 3y6beB. 3a T 6M
noBepxHooiH 3y6beB noABepraxBOb MAHipoBaHHB, noAHposaHHB h ipaBAeHHB 4% crmp-
tobhm paoTBopOM a30THoB KHCjioTU, iloAroTOBjieHHHe xaKHM oÖpaaoM noBepxHooiH
HaöJinaaAHOb nox MHKpoCKonoM o ypeAHHeHHeM b 500 k 100 pas. IlpoBeAeHo iHKxe
h3MepeHHe XBepAociH paeoanx noBepxHoexeK h eepAueBHHH 3y6beb.
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PE3yjIbTATií HCCJIEAOBAHíifl

Pe3yjii>TaTH HonmaHHít npeíciaBjseT laSaana 1.
BlMH KpHBKX yOiaBOCTHOit BbiHOCJIHBOCTH AJIH HC C JieAO BaHHUX CJiyHaeB H0Ka3aHU

Ha p a c .  1 .
Pe3yHBiaTH h c c  jieAOBaHHíi noKa3ajin:

-  yc ia jio cT H aa  buhoojihbootb hojckh ayOa ^ ■'¡'Xim 3aBHCiIT B 3HaHmejibHoft cieneH H 
o í  c n o co d a  a  nap aiíe ip o B  TepMOXHMHHecicoií oSpaC oiK a. HaHEacmee 3HaaeHae 
^ F lim  noJiyqeHo 3 p e 3 y jib ia ie  HayrxepoacHBaHHH c a3oTapoBaHHSM;

- yoTaaooTHaa bhhocjihboctb '’yy^,,, 3aBacHT oí cnoooOa npoBeAeHHH 3aicajiKH• 
3a¡cajiKa, npoBefleHHaa cnocoOoM "BnaAHHa 3a  BnaflHHoft", Aaei ayamne p e 3yjib- 
TaTu, 'leu 3aKajnca cnocoOoM "3y 0 3 a 3yfioM";

- yoiaaociHaa BHHOcjtHBocib ^ y y ^  3aBacai lajcxe oí Meio.ua aaoioft ofipadoiKH.
B cayaae ciajm Mapaa 20XHM meBHHroBaHae OHaxaei 3HaaeHae ŷyy,,, Ha 12-18% 
no OTHOmeHH» K aum$0BaHHB;

- HaHBHCmee 3HaneHHe yoiajiociHoá BbiHoojiHBocia Síj,^noayaeHO B cxy'tae oia- 
aa «apKH 15XM, flaaroaapa cooiBeiOTBeHHO noAoOpaHHUM TepMO- a TepMO—xhmh— 
aecKott o6pafioTK8LMj

- oiaab MapKa 20XHY ofiaaaaeT ayamaMa hhcjiobumh 3HaaeHHHMH ,’yyym> neM CTajib 
iiapaa 18XFT, oaHaxo xapaKiepa3yeTCH Soaee hh3khm :<aaeciBoii)

- npaueHenae HHAyKUHOHHofl 3axajiKH o oinycaoii noBumaei 3HaaeHae no 
cpaBHeHHD c npocio aHayKUaoHHoñ 3aKaaKoil . HanpaMep, b cjiyaae ciaaa Mapaa 
40XM BUHOCaaBOCTb í>y1im noBumaeicH Ha 25%.
OiMeaeHa xaicxe Soabmaa HyBCTBHieabHOOTb aioft OTaaa Ha aanaMaHecaae a yaap- 
Hue HarpyaKHj

- noayaeHHbie SHaieHHH TBepaocia cepjraeBHHH 3y6beB bo Boex napiaHX 5uaa b npe 
aeae 30-41 no PoKBeaaio, a 3HaaeHHH TBepaocia paSonea noBepXHOcia ayObes - 
oí 56 (b oaynae oiaaa Mapox 18XFT, 40XM) ao 67 (b caynae ciaaa Mapxa 15XH)

JIHTEPATyPA

[1] PeKCMeHAauHH C38 ¡6 PC 4489-74. nepeaaaa 3y6iaiHe iHiaaHapaHeCKBe. iíeiOAH 
KciibíiaHaS Ha KoHTasciHyB a B3rn6By» e b h o c j i h b o c t í .

[2] Ilabox M.: OnpeaeaeHae BaKocaaBociH ciaaa Sy¡ k Sjjpiü, ycKopeHHHM ue- 
roaoM. III IiímaoHaabHEH HayMHO-iexHHHecKaaKOHipepeHukji ̂ SySHaiue nepe- 
aana’ 85". Bapna 1985.

[3] locati L.: Le prove di fatica come ausilio alia progetazione ed alia 
prcóuzione. Metallurgia Italiana 1962.

P.ecenzent: Prof. dr hab. inz. Jan ADAMCZYX
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WYTRZYMAŁOŚĆ ZMĘCZENIOWA ó-.. STALI PRZEZNACZONYCHFlim
DO PRODUKCJI KÓŁ ZĘBATYCH

S t r e s z c z e n i e
W referacie przedstawiono wyniki badań wstępnych, których celem było 

wyznaczenie wytrzymałości zmęczeniowej na zginanie zębów kół zębatych wy
konanych z kilku gatunków stali. W wyniku ankiety przeprowadzonej wśród 
producentów kół zębatych w Polsce do badań wytypowane zostały następujące 
gatunki stali: 18HGT, 20HNM (8620H), 40H, 40HM i 15HN. Badania przeprowa
dzono na kołach zębatych o konstrukcji zgodnej z zaleceniem RWPG nr RS 
4489-74 na stanowisku badawczym w układzie mocy zamkniętej. Do wyznaczania 
wytrzymałości zmęczeniowej zębów na zginanie zastosowano przyśpieszoną me
todę badań opartą na sposobie LOCATI. Przed przystąpieniem do badań koła 
zębate poddano różnym rodzajom obróbki cieplnej i cieplno-chemicznej oraz 
obróbki wykańczającej i tak:
- koła zębate ze stali 20HNM były nawęglane i hartowane powierzchniowo, 

przy czym jako obróbkę wykańczającą zastosowano szlifowanie lub wiórko
wanie,

- koła zębate ze stali 40H i 40HM były hartowane indukcyjnie i szlifowane,
- koła zębate ze stali 18HGT i 15HN były węgloazotowane i hartowane w kil

ku wariantach oraz szlifowane.
Po zakończeniu prób zmęczeniowych wszystkie koła zostały poddane bada

niom metaloznawczym.

PATIGUE STRENGTH OP <iFLIM STEELS DESIGNED POR THE 
PRODUCTION OF GEAR WHEELS

S u m m a r y
The paper presents the results of initial tests, the aim of which was 

to determine the fatigue bending strength of gear wheels made of several 
grades of steel. As a result of a questionary carried out among the pro
ducers of gear wheels the following grades of steel were selected for 
tests: 18HGT, 20HNM (8602H), 40H, 40HM, and 15HN. The tests were carried 
out on a test - stand with a system of closed power. Only the gears wheel 
of the construction complying the regulation RWPG ur RS 4489-74 were exa
mined. To determine the fatigue bending strength the accelerated method 
based on LOCATI was used. Before the examination gear wheels under went 
different types of heat treatment and thermochemical treatment:
- gear wheels from 20HNM steel were carburized and underwent surface 

hardening, and grinding and whitening were used as finishing,
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- gear wheels from 40H and 40HM were hardened inductively and ground,
- gear wheels from 19HG-T and 15HN underwent cyanide hardening and several 

alternative hardenings and were ground.
After of fatigue test all gear wheels underwent metallurgical tests.


