66

TPYbbl

YAK 621.643

Ucnonb3oBaHue metoja wymoB bapKrayseHa
ANA UCCNesoBaHUA YNPOYHEHHOW pe3bobl

OypunbHbIX TPYO

M.B. Mecuu

K.T.H., AOLEHT Kateapbl «IHHOBALMOHHbIE TEXHONO-
TN MALMHOCTPOHUAY?,

nepBbIil 3aMeCTUTENb ANPEKTOPa No HedhTenpombIc-
N0BOMY 060pyA0BaHMIO?

M.Pesin@mail.ru

MHUNY, Nepmb, Poccus
2000 «MKHM», Mepmb, Poccus

CTaTbs NOCBALLEHA oNpejeneHuio
BO3MOXHOCTN KOHTPOIA METOAOM
BapKray3eHa ynpo4yHeHHoO# pe3b6bl
GypunbHbIX TpY6. B faHHOM

c/yyae, MeTOAO0M AJ1A YyNIPOYHEHUs
KOHCTPYKLMOHHOM JiernpoBaHHOM
BbICOKOKa4eCTBEHHOW CTanu
ABNAETCA NOBEPXHOCTHOE
nnactuyeckoe gepopmupoBaHue
o6KaTbiBaHUeM. OCOOEHHO BajKHO,
YTO UCC/IeA0BaHME BbINOHEHO
HepaspylwawLmum MeToaoM,
No3BO/IAILWMUM NOAYYUTb JaHHbIE 06
yNpoYHEeHHOM NOBEPXHOCTHOM ciloe.

Marepuanbl U meToabl

OCHOBHbIE MONOKEHNSA TEOPUM MEXAHNKU
aedopMrpoBaHUs CNOWHBIX Cpes,

OCHOBbI TEXHONOTHU MALUMHOCTPOEHMSA,
METOAMKN MOAENNPOBAHNSA HaNPsKEHHO-
AedopMMPOBaHHOTO COCTOAHUSA, TEOPUA
NOBEPXHOCTHO-NACTUYECKON AedopmaLum.

KnioueBble cnoBa

ynpoYHeHue, o6KaTbiBaHe pe3bobl,
0CTaTOYHblE HANPsAKEHMs, NOBEPXHOCTHOE
nnactmyeckoe gechopmupoBaHue, Metos
BapkrayseHa
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Puc. 1 — 06wuli 8ud yugpposozo aHansuzamopa
wymos bapkaayzera Rollscan 300 (a) u
06pabomku daHHbIx Ha [TK (6)

Fig. 1— General view of Barkhausen noise
Analyzer Rollscan digital 300 (a) and data
processing on PC (b)

Ll

L

N7

_ fé L " Nz
AN

K MmawwuHocTpouTenbHo NpoAyKuun mo-
CTOAHHO MpPeabABAATCA NOBbIWEHHblE Tpe6o-
BaHWA B CBA3W C U3MEHSAIOWMMUCA YCNOBUAMM
IKcnayaTalymm, No3TOMy OT TEXHONOrOB NpPOun3-
BOACTBEHHbIX MPeanpuaTUiA TpebyeTcs yYmTbl-
BaTb jaHHOEe 06CTOATENbCTBO. B HedTerasosoi
oTpacTu K pe3bbe BypunbHbIX Tpy6 NpeabaBs-
l0TCA noBblleHHble TpeGosaHua. B npouecce
GypeHus 3T TPyObl WUCMbITLIBAIOT 3HAYUTENb-
Hble 3HaKoNepeMeHHble Harpy3Kku oT AeicTBuA
pacTarvBawLmux cui, U3rnbamwLLnx MOMEHTOB,
XMMUYECKOro 1 abpasnBHOro BO3AENCTBUI, UYTO
NPUBOAWT K HEPEAKUM C/ydasm paspyleHus
pe3bb0oBbIX COeANHEHNU U 0OPbIBY KONOHHbI B
CKBauHax. B pesynbrate aHanusa xapaxrepa
paspyweHns GypunbHbIX Tpy6 B 3KCMayaTauum
ycTaHoBNeHO, 4T0 60% OTKAa30B CBA3aHbI C He-
[OCTAaTOYHOM NPOYHOCTLIO U LMKAUYECKON [0S~
FOBEYHOCTbIO €€ COeAMHUTENbHbIX Pe3bOoBbIX
3NeMeHTOB. PaspyuieHne pesbb HOCUT npenmy-
11{eCTBEHHO YCTaNOCTHbIA XapaKTep, B 0CHOBHOM
B 30He BMaAWHbl pe3bObl. [03TOMY BbINONHEHO
1CCNeoBaHNe BO3MOXHOCTU MPUMEHEHUs Me-
ToAa WymoB bapkrayseHa ans KOHTPOAs ynpou-
HEHHO pe3bObl.

KomnneKcHbIn KoHTponb pedektoB (Tpe-
WWH, HANUNOB M 3aanMpoB) pe3bbbl nocne 06-
KaTbiBaHWs BbINOJHEH C  MCMONb30BaHWEM
undposoro aHanusatopa wWymos bapkray-
3eHa Rollscan 300 (puc. 1a) B KomnneKte co
cneymanbHbIM - NPOrpaMmmHbiM - obecnedeHnem
ViewScan. Mpn6op coBMeLLEH CO CneLunanbHbiM
n3meputesbHbiM cTeHgom CamScan-100 LD. Cu-
cTema npeaynpexaaer oneparopa o NpUHATUAA
NONOXUTENBHOTO WAM OTPULLATENIbHOTO petle-
HUA, B COOTBETCTBMU C 3aj@aHHbIMU Npeaenamm
n3mepeHunii. KOHTposiib TOYUHOCTU reomeTpuye-
CKMX NapameTpoB o0bKaTaHHOW pe3bbbl BbINOJ-
HAETCA rNaaKUMK pe3bBoBbIMU Kannbpamu.

[JononHuTenbHo fAns  ONpejeneHus cre-
neHn gedopmaunu pesbbbl, B 4AaCTHOCTU, ANA
onpeaeneHns MaKCUManbHO AONYCTUMON Be-
JINYMHBI OCTATOYHbIX CHMMAIOLWUX HAMPAXEHNI
YCTaHOBNEH KpUTepuil obGKaTbiBaHWs pe3bObl
(A) B BMAE BEMYMHBI cMelteHus npoduns (Ha-
TAr). [N M3MepeHus BeNMYMHbl UCKAXKeHus
npoduns pe3bbbl paspaboTaH cneymanbHbii
Mukporny6uHometp (puc. 2a). bonee TouHoe
13mMepeHne BbINONHEHO Ha cnenkax npoduns
pe3bb6bl Ha npodunbHoM npoektope Mitutoyo
Profile Projector PJ-A3000 c ToyHoCTbio fo 1
MKM (puc. 26). Mo KpuTepuio cmelenus A,

6
Puc. 2 — Cxema KOHMPOS BeUYUHbI CMeWeHUs Npogdus pe3bbbl
Ha 06pazyax 6ypunbHbix mpy6 (a) u cnenkax (6) nocne 06kamslBaHus poaUKOM
Fig. 2 — Deflection control scheme of thread on samples of drill pipe (a) and (b) prints after deep
rolling

ycTaHaBnMBanacb MakcMMasnbHas BeIM4YnHa [jo-
MyCTUMOI Harpy3ku Ha poinK W onpefensnnch
MaKCUManbHO AOMYCTUMbIE BENUYUHbI CHMUMA-
IOLMX OCTATOYHBIX HaMpseHWin B pe3b6oBom
NMOBEPXHOCTU.

Takum 06pa3om, noslydeHHble IKCNepUMEH-
TaNnbHble UCCNe[0BaHNA KayecTBa NOBEPXHOCT-
HOrO /10 YNPOYHEHHON pe3bObl NOATBEPKAAIOT
pe3ynbTaThl TEOPETUYECKUX UCCNEL0BAHNIN.

[laHHoe uccnefoBaHue cnocobCTByOT Mo-
BbILUEHWNIO CONPOTUB/IEHUS YCTANoCTU U LONTo-
BEYHOCTU Pe3bbOBbIX COEAMHEHNI BYPUbHBIX
Tpy6.

loka3aHa BO3MOXHOCTb WCMNONb30BaHMA
meToAa lWymoB bapkrayseHa B KOMMNAEKCHOW
MEeTOAMKE KOHTPOASA YyNPOYHEHHOI pe3bbbl.

Metoz wymoB bapKray3eHa B coyeTaHUn ¢
KOHTponem npoduns pes3bbbl faeT npeacrasne-
HUe 06 M3MeHeHUsX, HabNAaeMbIX B MUKPO-
CTPYKTYype maTepuana pe3sbobl.

Tak B pe3ynbTaTe yNnpoYHEHUS NMOBEPXHOCT-
HOW mnacTuyeckon fedopmanmeinn N NPorHo3u-
pOBaHUA W3MEHEHUA [AOMNYCTUMON BeNUYUHbI
ray6uHbl BNaAMHbl Pe3bbbl MOXKHO MOBbLICUTHL
[0/IT0OBEYHOCTb BYpUNbHBIX TPYO.

Utoru

[laHHoe uccnegoBaHme cnoco6CTBYIOT NOBbILWe-
HUIO CONPOTUBAEHUS YCTANOCTU U [ONTOBEYHO-
CTW pe3b60BbIX COeAMHEHMNIT BYPUIbHBIX TPY6.
MoKa3aHa BO3MOXHOCTb WCMONb30BAHUS METO-
Aa wymoB bapkrayseHa B MeToAWKe KOHTPONS
YNPOYHEHHOII pe3bbbl.

BbiBOADI

Mcnonb3oBaHne metopa lwymoB bapkrayseHa
A151 KOHTPOIA YNIPOYHEHHOM pe3bbbl BYpUIbHbIX
Tpy6 NO3BOIMNO ONpPefennTb KauyecTBo NoBepX-
HOCTHOTO €105 Noc/e 06KaTbiBaHMA.
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Abstract

The article is devoted to the definition of
control method of Barkhausen hardened
drill pipe thread. In this case, the method
for hardening of constructional alloy steel
is high quality surface plastic deformation
deep rolling. It is particularly important
that the study done non-destructive
method to get data about a toughened
surface layer.

Materials and methods
The main provisions of the theory
of deformation of solid mechanics,
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Results

This study helped to improve the fatigue
resistance and durability of screw
connections of drill pipe. The possibility
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of using Barkhausen noise method in
monitoring methodology hardened thread.
The combination of Barkhausen noise
method and control of thread method
gives an idea about the distortion of the
thread profile and prediction of maximum
permissible values of the deformation of
hollow carving.

Conclusions

Using Barkhausen noise method for
controlling hardened drill pipe thread has
allowed to determine the quality of the
surface layer after folding.
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