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CONTACT INTERACTIONS ON THE FRICTION SURFACE OF THE
CUTTER MADE OF B14M7K25 AT PROCESSING STAINLESS STELL 2X13

The peculiarities of interaction of contact pairs at processing stainless steel 2X13 with
cutters made of B14M7K25 are investigated. It is shown that the front surface of the tool is not
practically worn as in the contact zone, there is a stable stagnant layer of strongly deformed
riveted particles of the processed material resulting in slowing the wear intensity of the cutter.
The mentioned effect results in the increase of the wear resistance and exploitation durability
of the tool in the process in the treating stainless steel 2X13.

Keywords: riveted particles, stagnant layer, determined wear, deformation, normal and
tangent strains.

{8 621.771

U.Af. UULDUM3UL, U.4. UNULEL3UL

NATIONAL INSTRUMENTS (NI) unfnNrushu3b SELRNUEBSMULLUL
uurLeudnrnrute/rnd UsSU1LErh 64 eNECEL3NKaEMrh ALTUUUR
ucuuwuuv anrocuusuerh <6SURNSUUL
unuvavucusunr@3nruvere

NATIONAL INSTRUMENTS (NI) Yynpwnpwghwijh mbugndbunpwlwt uwppwynpnuiubpny
swihnwiubph hpwlywuwgdwu wpryniupnd uwhdwuyb] BU wjiu wnwuduwhwwnynieiniuubnp,
npnup jnipwhwwnny Bu ndjw; deennny dewnwnubph W thnpbunuebiph dupdwdp dowydwu gnpd-
pupwgubph hGnwgnundwup: PEpJwsd U swihnwiubph Yuwnwpdwu wnwppbpp W gnpdhpwihu
Ywqut nt wyu Enwuwyh wnwybnyeniuubipp:

Unwugpuyghti pwnbp. nbugndbinpwywt swihnwubp, nbugnundhs, nidwswth, swthn-
pnantd, dwdnud, gjngnud:

Lbpwénipyni: dwdwuwlwyhg dbpbuwubph Ywnnigwdpwihtu hwugnygub-
pnuw nu depGuwdwubpnid gnpénn pbnubph wanbgniygjwu nwly npwig dby dwqwd
(wpywodwihu ypbwlubpp, jwpnuubph pwofudwt ophtwswihnyeniuubpt nu npwug
wndbiputpp U66 dwuwdp huwpwynp sk npnobp hwodwplwipt tnwuwyubpng: Ldw-
uwwhy hwpgbph ndwu Jwju htwpwynpnieniutbp Gu pudbnnd ytpohtu snpu
nwutwdjwlubpnud pwqdwehy wuwywpbqubpnud oginwgnpdynn b huywjwywt wnwy-
pupwg wuwpnn NATIONAL INSTRUMENTS (NI) Ynpwynpwghwih wnbugndGnpuwlwt
uwppwynpndubipp: Lwhuyhund ogunwagnpdynn dGdwdwyw| L gwdp Gonnyew
uwpptipp thnfuwphuyty Gu tinpp swithtiph pwpépnpuly b hnwwih uwpptipny:

Upjuwwnmwuph twywwwlp: NI nbugndbnpwwu uwppwynpnidubpny dbunwn-
ubph L thngbujnyebph dupdwdp dowlydwu gnpdpupwgubph hbGnwagnunieniutbph

638



Juwwpdwu wnwuduwhwwnynipniutubph nwnwduwuhpneniut £ fuunph nddwu
hwdwp <MUL Ubnwnubph dugdwdp dowydwt jwpnpwnnphwih 10004L hhnpwy-
(hjwywt dwdihsh ypw inbnwunpyt) £ ninpn dwdjdwu thnpédwpwpwywt dwdjwyunw-
wwn quiwlwu hnd YupJwdpny 4 nidwswihny (uy.1), b L-100 gingdwtu jwpnpw-
wnp thnpéwpwpwlwu hwunnuh Yunnigwdpnid wybjwgyt £ gingdwt nidh swih-
dwt hwugnyg (UY.2), quuwlwt utwdby 4 nidwswihny [1]:

UY. 2. 2uihdwt hwbgnygh pbnwluydwt
LY. 1. Pnpdwpwpwlwl Jwdpw-Gunwuwwp. upubdwts uipnpuwynp L-100 huuyntp gpw.
l-ynswdwu, 2- ublinnn Jwibl, 3-wwhni- T-ubnunn wynupwly, 2-qpulnpp, 3-wyni-
buily, 4-mdwguih, S-ypuilynpp, 6-duwdjur- dhtts tpwlynpp onwliitp, 4-quubiwljwt
dunp, 7-ubindhs, 8-Yntuptyltip, utiwdby nidwswih, 6-hbhwpwi,
9-dwdjwdwyp, 10-hGuwpwb 7- gty wnwhbgpulugp

Upfuwwnwupp Yuwuwnwpyby £ << ghunnygyut wbunwwu Yndhinbh npwdwounphw-
|htu dhongubiph hwayht in.g.n., ypndbuunp F.L. MEunpnujwup nEywywnpniejwdp:

Npwbu wnkugnnyhsubin oqunwagnpdybip Gu NATIONAL INSTRUMENTS (NI) Ynp-
wnpwghwih wbugndbnpwlwt uwppbpnd jwju Yhpwnnyeiniu niubignn KYOWA inhwh
KFG dwluhoh punhwunip oginwgnpddwt 5 Ju puqu niubignn ikugnuinyphsubin: Cwiun
Yuwplunp E, np KYOWA dwluhoh wnbugninghsubpu niubu obpdwyndwbuuwghnt hwwn-
Ynyeniu: Utp Ynndhg owhwagnpdywéd nidwswihbpnud gquuwlwt dwubph dupsubph
Gpywjupny, pbinh wwwyGunpnu wanbgnyeniup skgnpwgubint hwdwp, npwug pu-
nEpluwjtwlwt wnwugpny wugunn hwpeniejwu dby nbd nhdwg unuudyb) Gu wn-
whuh Gpyniwlwt nkugnuinghsutip:

639



Nidtpp W ninpnn dndBunubiph gpuwugdwu W hGunwagnuingeniuubpp hwdwnp
CUMNL Ubwnwnubph dupdwdp dowlydwu jwpnpwnnphwinud updwd uywnwyny og-
wnwanpdyb) Gu NI wwwpwwnwihu b dpwgpwynpdwu hbwnlyw| dhongubipp (uy. 3)'

= c¢DAQ-9174 wnyjwjutiph hwjwpwagpdwu hGuwuwnp [2],

= NI-9236 dnnnyp, npp pny| £ wwihu juunwpb) swhnwubp pwnwlwdpow-

jhu ufutdwgny [3],

= LabVIEW gqpwdhlywlwtu Spwgpwynpdwt dhowwin:

cDAQ-9174 nJjwjubph hwjwpwagpdwu hbuwuwnppp dwnwjnd £

i 2 4

—d [T
=R — -

3

s\

LY. 3. Stugndbypnpwlwt swhnidubp Guigwnbne uwppph hhdbwlwi Guqup.
I-6upwuipnighs, 2-dnnny, 3-hnuwiph ninnps, 4-hwdwlwpgps, 5-dhwgdwt pinly, 6-indjuitliph
hwywpwagpdwi hGbwuwnp

1. swihdwt YEpwwihnfupsubphg b wbugnuinyhsubiphg unnwgywd wuwnqujhu
Ywd pywjht wanuuowuubph puudwt b swihdwu hwdwnp,

2. wuwnqwjht Ywd pwihu biEYwnpwlwt wgnwupwuubph gbubpwgdwu hw-
dwp:

Utp hGinwgnuinieniuubpnud ogunwgnpdyt b nye Yuwwninh niubgnn, 24 vwpw-
Ywpgh pwnwwdpowiht wuwngqwjptu dnwnph NI 9236 wnhwh dnnnyp: Ny Yuwnt-
nhubphg jnipwpwugnipht Yuptbih £ dhwgub)] pwnwlwdpowihtu mbugnngps: LY. 4-nd
gnyg & tipwd NI 9236 dnnnynwd inkugnndhsh dhwgdwt ufubdwu:

R1,350 ol R3,350 01l
Vex * &V
33v () +4R
- 2 R2,3500d
i 350 od

UY. 4. Skugnipypstinh dhwgdwt upuldwt NI 9236 dnnniynid
640



NI inGugndbiinpwywu swihnwubiph uwpph pwnyuwgnighs tnwppbpu nbu thnpp
gqwpwphw, hwpdwp Gu b ujubdwubpp hwywpbint b npw woluwwnwupp Ywpgqwyn-
pbnt nbuwybnhg: Cun hwwnny Jowyywsd dpwagpp' hbnwgnunnygjwu wnyjwiutpp,
wnynwwlubpp, Ynpbpp oughingpwdh wnbupny W dinw hubnpdwghwtu wynndwn
aduny gpwugynid Gu hwdwlwnagsh hpannnegjwu dbg W jwju huwpwynpnipniuttp Gu
pudbnnud npwug wyuwnnt nhunnwpydw, dowlydwu b ybpdwudwu hwdwn:

Epp woluwwnbigynd £ dpwghpp, wwyw EYypwuptu hwjnuynd £ dh Juwhwuwy
inbugnunyhsubiph (T1, T2......T8) hwdwnpubpny (UY.5), npp Yypw wlnmhywgynd Gu
wju wkugnunyhsubipp, npnughg wbwp & gnigdniupubp ybipgub): Calibration Eoh (uy.6),
dwuwynndjuwtu Jwunwd wnnwwyp nbupny gpwugynid Gu swhnpnadwt ndjuiubn
(ywpnd wju pbpdws £ d6Y wbugninghsh hwdwp): Eoh wo Ynndnd jnipwpwugnip
nbugnunyhsh hwdwp wyunndwwn duny Yunnigynid GU npwig swihnpnadwt Ynpbnpp,
npnup wtwp L |hubu qdwjht $niuyghwubp: Pnpsdbp Yuwwnpbjhu ywpwdbnpbph
thnthnfunigjwu gpupwdhlubpp ywunybpgnwd Gu Time-Amplitude Ynnpnhuwwnwiht
hwdwlwpgntd, npp pwgynid £ wlnhdwgubiny Data Acquisition kop:

UoJwd bnwuwyny Yuwwwnpyb) Gu hnpédwpwpwywt nwppbp woluwwnwup-
ubp: Npwbu opptwy uy.7-nuWd wwwybpywsd £ ndh thnihnfunyejwt oughingpwdh
nbupp wuwagb funnnjwyh dwddwu dwdwuwl:

Configuration | Calibration lData Acquisition] l Exit

Select the load cell

T1 T3 TS T7
E E R N
T2 T4 Ta TR
E m a B

UY. 5. SGugnindhsuliph dhwlgdwt Juhwiwlp

641



Calibration Listbox

Force or Moment | T6 -
05 kN ~0,00190

1 kN 0,00

15 kN -0,00181]
2kN -0,00177}
25N 0,001

7 T HaN
v 7o R

04~ g v g 0 d
-0,00195 -0,0019 -0,00185 -0,0018 -0,00175 -0,0017

Time
Ex=el

UYy. 6. 2uihnpnpdwti wrnynwuwlyl ne npw Ynpp

7 |
7924 894
Time

UY. 7. Midh hnihnfunypywits oughingpwidp wbwqb junnnjuwlyp dwdjdwt dwdwbiwl

Gqpuljwgnipiniuubp.

NI Ynpwynpwghwjh nbugndbnpwlwt uwppwynpndubpp, sunphhy thnpp
swihbph, hwwpdwu b Ywpgwynpdwu hbounnygjwu W hnwwihniejwu, Yuw-
pnn GU hwonnniejwdp gnpdwplyyb] dewnwnubph L thnobuynebph dupdwdp
dowydwt gnpdpupwgutph wwpwdbwnptph hbnwgnunnyeniwubph hwdw-p,
wnbugndbnpwlwt uwppnud obpdwyndwtuuwgynn KYOWA winbugnunyhsubiph
oguwgnnpdndp wwngbgunid £ nidwswihbph hwjwpdwu b gwhwanpddwu
qnndpuwgn

JwhuJwd dbnwnubph b thnobujnyebph updwdp Jowydwtu gnpdpupwgh
wnwuduwhwwnynieniuubphg, whbwnp £ oqumwagnpdt] hwdwwwunwufuwu
Spwahp' Jowyywd LabVIEW gpuwbhlulwu dpwapwynpdwu dhowyuwjpnud,

642



" Juwwwpqwd thnpdwpwpwlwl wouwwnmwuptubpp eny; G wwjhu wnw-
owpyt NI mbugndbunpwlwu uwppbph jwjunpbu ubipnpnup dGwnwnubpp b
thnotiujnietiph Guodwdp dowldwu gnpdpupwgubph wwppbp punyewagntph
hGwnwgnundwt wuwwpbgnud:

AruLuuLNirE3UlL SULU

1. MGwpnuywu 9L, Uwbwpjuu U.P., Uphdnuyuu W.U. Sngdwu gnpdplpwgh nidw)hu
wwpwdbwnpbph  npnodwt  hnpdwpwpwlwu  hGnwgnuingyniutbph - wnwuduwhwun-
Ynipyniuubpp //AMAL (Mnjhnkthy)Lpwpbp-76: Shunwlwu b dbpnqulywu hnnyws-
ubiph dnnnwdni: Lwwnnp 2. - Gpluwt, 2009.- £y 692-695:

2. NI-DAQmax and DAQ Device Instalation Guide. 2010. National Instruments Corp.

3. OPERATING INSTRUCTIONS AND SPECIFICATIONS NI 9235/9236. 2008
Nacional Instruments Corp.

M.Bb. CA®APSH, C.B. APAKEJISIH

OCOBEHHOCTHU UCCJEJOBAHUS MPOLECCOB OBPABOTKH
JABJIEHUEM METAJUIOB U ITOPOILIKOBBIX MATEPHUAJIOB
TEH30OMETPUYECKUM OBOPY/IOBAHUEM KOPIIOPAIIMHN
NATIONAL INSTRUMENTS (NI)

Ha ocHoBe n3mepeHuii, NpoBeJACHHBIX IPU HCCIICIOBAHUH MPOLECCOB 00pabOTKH J1aB-
JICHUEM METaJUIOB U MOPOIIKOBBIX MaTepHaioB TEH30METPHUYECKHM 000PYI0BaHHEM KOPIIOPALMI
NATIONAL INSTRUMENTS (N 1), BeiieTeHBI 0COOCHHOCTH, CBOHCTBEHHBIE TOMY METO/Y.
[IpuBeneHs! COCTaB U 2IEMEHTHI TEH30METPUUECKON CXEMbI, OTMEUEHB! MPEUMYILECTBA JJAHHOTO
MeETOJa.

Kniouegwie cnoea: TeH30METpUUECKHE U3MEPEHUS, TEH30JaTUUK, CHIOU3MEPUTENb, Ta-
pPHUpPOBKa, IPECCOBAHHUE, IPOKATKA.

M.B. SAFARYAN, S.V. ARAKELYAN

PECULIARITIES OF INVESTIGATING THE PROCESSES OF METAL AND
POWDER MATERIAL TREATMENT BY PRESSURE WITH
TENSOMETRIC EQUIPMENT OF THE NATIONAL
INSTRUMENTS (NI) CORPORATION

On the basis of measurements carried out at studying the processing of metals and powder
materials by pressure with tensometric equipment of the NATIONAL INSTRUMENTS (NI)
corporation, the features peculiar to this method are highlighted. The composition and elements
of the tensometric scheme, are introduced, the advantages of the present method are noted.

Keywords: tensometric measurements, strain gauge, force measuring equipment,
calibration, pressing, rolling.
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