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Jeranu W3 KOHCTPYKLUMOHHBIX JIETHPO-
BaHHBIX CTaJICH, YNPOYHAEMBIX TEPMHUUECKON
00pabOTKON IMIMPOKO MPUMEHSIOTCSI B OBITOBBIX
MammHax. s ycremHoro pemeHus 3aaad cep-
BHca OBITOBBIX MAIlIMH HEOOXOANMO UMETH IMpe.-
CTaBJICHHE O COBPEMEHHBIX TEHICHIMAX B IpaK-
TUKE YNPOYHSIOIIEH TepMUYeCKOH 00paboTKH
MOJOOHBIX MaTEPUAIOB.

[loBbImIeHNEe KOHCTPYKTUBHOM MPOYHO-
CTH JITUPOBAHHBIX KOHCTPYKLIHMOHHBIX CTaJlel
TPaIULMOHHBIX MapoOK B CpPaBHEHHUH CO CTaH-
JApTHBIMH CIOCO0aMU TEPMHUYECKOH  TpedyeT
COYETaHUs] TepMOOOPaOOTKH C JOMOIHUTEIbHbI-
MH BO3ACHCTBUSMH, TaKMMH, KakK 3JEKTpoOMar-
HUTHOE, aKyCTHYECKOE, B TOM YHCJIE YJIBTPa3BY-
KoBoe M pyruMu. OOBIKHOBEHHO 1000HOE J10-
MOJHUTENBFHOE BO3JCHCTBUE COBMEILAIOT C IPO-
LIECCOM 3aKaJIKi, OXJIAXKJICHHE JK€ TIOCIIE OTITyCKa
UCCIIelyeTCsl, KaK INpaBWiIO, JIMIIb B CBSI3U C
HaIW4YMeM OOpaTUMOH OTIYCKHOW XPYIKOCTH.
BwMmecte ¢ Tem, Bo3leiicTBUE Ha CTajJbHbBIE M3JIE-
JIUsL B TIPOLIECCE OTIYCKHOTO OXJIaXKJCHUs Tpedy-
€T BHECEHHMS MEHBIIMX JOPOTOCTOAIINX TEXHO-
JIOTHYECKUX M3MEHEHUH, YeM BHeIpeHne KoMOu-
HUPOBAHHBIX METONOB 3akajku. [loaTomy mpen-
CTaBJISIeT MPAaKTUYECKHH WHTEPEC HCCIEeJ0BaHUE
BO3/ICIICTBHA Ha CTalXd B IPOLECCE OTIYCKHOIO
OXJIQXKJICHNSI JO3BYKOBBIMU BO3AYIUIHBIMH IIOTO-
KaMH, CO3JaHHE KOTOPBIX OCYIIECTBUMO IO

CPaBHEHHIO CO CBEPX3BYKOBHIMH Ha MeEHeEe
CIIO)KHOM H JIoporocrosiuiemM odopyaoBanuu [1].

B xome wuccienoBaHus 3akaléHHOE U
Harperoe J0 OTIYCKHOW TEeMIepaTyphl WU3JIEIHE
nocie TpeOyeMol BBIIEPKKH MOMEIAIOCh B pa-
004yl Kamepy SKCIEpUMEHTAIBHON yCTaHOBKH,
TEHEpUPYIONIEH BO3IYIIHBIA MOTOK C YacTOTOM
konebanuit 400-1200 ['u, UMITyTECHBIM BO3IYIL-
HbIM JaBieHneM nopsaka 10 klla u mepeMeHHBIM
3ByKOBbIM jaaBiieHueM o 100 b, oka3wiBarommit
Ha OCTBHIBAIOIICE M3JIENHE KOMILJIEKCHOE BO3JICH-
ctBue. [Ipu n3ydeHun BIHSHUS MyJIbCUPYIOIIETO
BO3AYIIHOTO TOTOKA HAa CTAllbHBIE W3JIENUS B
MPOIECCEe MX OXJIAXKICHHSI TOCIIe OTIYCKa UCXO-
JIWTA U3 TIPENIONI0KEHHS, YTO UMITYJIbCHOE BO3-
JIefiCTBYE TIOBBIIIAET MMOABMKHOCTD JUCIOKAIIHA,
a CJIEJIOBATENIbHO U TJIACTUYHOCTD, & TAKXKE CIIO-
COOCTBYET peNlaKcallid OCTATOYHBIX HaIpshKe-
HUH, TPUCYTCTBYIONINX B M3JEIHH TOCIIE 3aKall-
KM ¥ TIOJHOCTBIO HE YCTPaHSEMBIX TPaJIUINOH-
HBIM OTITYCKOM.

BrusHue mnyabCHpPYOIIUX BO3AYIIHBIX
MMOTOKOB HAa MEXaHWYECKHUE CBOWCTBA CTallei
OIICHUBAJIOCHh TYTEM WCIBITAHUS CTaHJIAPTHBIX
Pa3pbIBHBIX U yIapHBIX 00pa3uoB u3 cranei 40X;
40XC, 3akan€HHBIX B Maclie U OTIYIICHHBIX C
BO3/IelicTBHEM U 0€3 BO3ICHCTBHS T'a30BBIX HUM-
MyJLCOB B TIPOIECCE OTIYCKHOTO OXJIAXKJICHUSI.
Pe3ynpTaThl MCBITAHUN TOKAa3ald, 4TO BO3JAEH-
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CTBHE TA30BBIMH HMITYyJIbCAMH, OKa3bIBa€MOE B
nporecce OXJIaKACHHs Mocie OTIIyCKa MPHU TeM-
nepatype 200° C mo3BoisieT HECKOJBKO TOBHI-
CHUTb NMPOYHOCTH, YTO MOXKET OBITH CBSI3aHO C WH-
TeHcu(UKaue MylnbcalsiMU TIpolecca peak-
calliM OCTATOYHBIX HAMPSHKCHUH, CTIaKUBaHUS
MUKOB HampsbKeHUH myTéM acTtad)eTHOW mepena-
yn nepopmManiiv B HEHANPSHKEHHBIE MUKPOOOHE-
Mbl. JlaHHBIE, MOTYYEHHBIE C MOMOIIBIO CIIEHH-
abHBIX 00pa31oB — Kojiel PpeHya MoKas3bIBaIoOT,
YTO MPU TPOYUX PABHBIX YCIOBUSX TAHTCHIIU-
abHBIE OCTATOYHBIC 3aKAJOYHBIC HANPSLKECHHS
MOCJIE OTITYCKHOT'O OXJIAXIEHHSI OT TEMIIEPATyphI
200° C ¢ uMITyIbCHBIM BO3ZCHCTBHEM B CPEIHEM
Ha 35% MeHbIIe, YeM CTaTOYHBIC HAIPSHKCHUS B
o0pasuax, He MOJBEpraBIINXCs UMITYJIBCHOU 00-
paborke. BMecTe ¢ TeM 04eBHIHO, YTO MPU TEM-
nepatype Harpea 200° C mocnenyromiee Kpart-
KOBPEMEHHOE UMITYJIbCHOE BO3JEHCTBUE HE MO-
JKET B JIOCTATOYHOW CTENEeHH OOECTeYUTh IMOBHI-
LIeHUEe TOABMKHOCTH auciokanuil. [Ipu Oomnee
BBICOKMX OTITyCKHBIX Temmeparypax (450-600°
C) ummyabcHOE BO3JCHCTBHE B IPOIECCE OT-
MYCKHOT'O OXJIAXKJIEHHUS CIIOCOOHO OKa3aTh Oojee
3HAYUTEIFHOE BIUSHUE HAa TOABMKHOCTD AUCIO-
Kaluii, criocoOCTBYsI OBBIILICHUIO MIACTUYHOCTH
U yAapHOH BSI3KOCTH.

Pegynprathl mccrnenoBaHuid, TpencTaB-
JeHHble B Bujae rucrorpammbl (Puc. 1) mokassi-
BAalOT, YTO /s 3aKkanéHHoW B Macie ctamu 40X
nocie ormycka B TedeHue 30 MUHYT W TOCIERy-
IOLIET0 MMITYJICHOT'O BO3JCHCTBUSL B TpoLecce
OTITYCKHOT'O0 OXJIQXKJICHUSI TOCTUTaeTCsl YPOBEHb
IUTACTUYHOCTH W YAApHOH BS3KOCTH, COOTBET-
CTBYIOIIUI BBIIEpKKE B TeueHHe 60 MUHYT mpu
OOBIYHOM OTITyCKE, 3HAa4YeHHs K€ IoKa3aTesen
MPOYHOCTH TIOCIE HUMITYJIILCHOTO BO3ACHCTBHUS
OCTalOTCs Ha YpPOBHE, COOTBETCTBYIOLIEM TpPH-
IMaTUMUHYTHOM OTIYCKHOM BBIJIEpKKE 0e3 To-
cnenyromeii 00paboTKU Ta30BEIMH UMITYIbCAMH.
[TogoOHble pe3ynbTaThl MOMYYEHBl M U CTaH
40XC.

[Ipu Tepmuueckoii 0O6paboTke Ha BBICO-
konpouHoe coctosiHue craneit 40X u 40XC npu-
MeHAJICS KOMOMHHPOBAaHHBIN OTIIYCK, B X0J€ KO-
TOPOTO C LENbI0 MOBBIMLEHUA 3(P(PEKTHUBHOCTH
BO3/IEIICTBHA Ta30BBIX UMITYIHCOB MPOU3BOANICS
KpPaTKOBPEMEHHBI HarpeB 10 OoJiee BBICOKHX
TEeMIIepaTyp, YeM OCHOBHAas TeMIlepaTypa OTITYC-
Ka.

UccnenoBanust BBISIBHIIN, YTO WUMITYIIbC-
HOE BO3JCHCTBUE, OKa3plBaeMOe B IIpoLecce
OXJIXKJICHHSI TIOCNIE OTITyCKa MpPH TeMIlepaType
200 °C, mo3BONII€T HECKOIBKO MOBBICUThH IPOY-
HOCTb, YTO MOXXET OBITH CBSI3aHO C MHTEHCU(U-
Kaluel MylIbcallMsiMA TpolLiecca pelaKcaluy
OCTAaTOYHBIX HAIPSDKCHUH, CrIIQXUBAHHS MTHUKOB

HampsDKeHU myTéM dcTadeTHON mepemayu je-
dbopManu B HEHANPSKEHHBIE MHKPOOOBEMEL.
[MnactnyHOCTH B pe3ynabTaTe UMIYIBCHOTO BO3-
NEHCTBUS TIPU JAHHOM TeMIepaType BO3pacTaeT
HesHauutenbHo (Tabm. 1). OueBuaHO, YTO MPHU
temrnepatype Harpea 200 °C mocneaytomee He-
MPOJIOIKUTENLHOE MMITYJIBCHOE BO3JICHCTBUE HE
MOXET B JIOCTATOYHOW CTEIEHU OOCCIICUHTH I10-
BBIIIICHUE TTO/IBIDKHOCTU Auciokanuii. Hambomnee
BBICOKHAE CPaBHUTEIBHBIC MEXaHUYECKHE CBOU-
CTBa TIOJYYCHBI B PE3y/IbTAaTe UCIBITAHUS 00pas-
IIOB, TIOJIBEPTHYTHIX 00PaOOTKE C MCIIOb30BaHU-
€M KOMOMHHPOBAHHOTO HArpeBa: MOCIE BBIICPXK-
KM TIpH OCHOBHOWM TeMIepaType OTIyCKa OHH
MOJIBEPTajIiCh Mepe]l MOMEIICHINEM B YCTaHOBKY
KpPaTKOBPEMEHHOMY HarpeBy A0 Oonee BBICOKON
TEMIIEPATyphl C N0 MOBBIMICHUS 3(P(HEKTHB-
HOCTH HMMITYJIbCHOTO Bo3neiicTBus. [lomydueHHbie
B pE3ylbTaTe HWCIBITAHUNA CpPEIHUE 3HAYCHUS,
MpUBENEHHBIC B Ta0N. 2, MOKa3bIBAIOT, YTO WUM-
MyJbCHAas 00pa0OTKa TMPUBOMUT K IOBBINICHUIO
TJIACTUYHOCTH U yJAPHOH BS3KOCTH, a TaKXKe K
HEKOTOPOMY YBEIIMYCHUIO MpoYHOCTH. [Ipu Toit
)K€ WM HECKOIbKO  OONbINeH  MpPOYHOCTH
POCT  OTHOCHTEIBLHOTO YIJUHEHUS  COCTaBHII
ot 4,5 1o 13,6 %; ymapHoii Bszkoctu — ot 30 110
50%.

B pesynpraTe ucmblTaHMi 00pasioB U3
cramu 40X, mMoxBEeprHyTOM HMMITYJIBCHOM OOpa-
0OTKEe B MPOIIECCE OTITYCKHOTO OXJIAXICHUS I10-
JY4EHO CYIIECTBEHHOE IMPEBBINICHUE 3HAYCHUS-
MU TIOKa3aTelel TUIACTUYHOCTU M yIApHOH BS3-
KOCTHM 3HAYCHHW aHAJOTMYHBIX MOKa3aTeNel Mo-
cie TepMooOpaboTKH 6e3 UMITYyJIBCHOTO BO3JICH-
cTBUs. PocT OTHOCHTENBHOTO YIJIMHEHHS COCTa-
Bun ot 4,5 no 13,6%, ynapaoii Bsa3koctu — ot 30
1o 50%. [MomobHas obpadoTka cramu 40XC mo3-
BOJIMJIA, Kak U B cinydae cranu 40X, nmpu mpouunx
PaBHBIX YCIOBUSAX TMOBBICUTH IUIACTHYHOCTh U
YAApPHYIO BSI3KOCTH B BBICOKOIPOYHOM COCTOS-
HUU.

Takum 00pa3oMm, BO3IEHCTBUE IO3BYKO-
BBIX MYJIhCHPYIOIIUX T'a30BBIX MOTOKOB IpU 00-
paboTKe Ha BBICOKOIPOYHOE COCTOSHUE CTaliei
40X; 40XC, ocymecTBIIeMOe B MPoIecce OXJia-
JKIACHUS TIOCIIE OTITYCKa O0ECIIeUnBacT B CpaBHE-
HUHU C TepMOOOpabOTKOH 0€3 UMITYJILCHOTO BO3-
JIEHCTBUS YBEIMYCHHUE yIapHOHU Bs3KocTH 110 1,5
pa3, POCT OTHOCUTEIBHOTO YAJWHEHUS U CYyKe-
HUS TIPH TaKUX ke WU HECKOJbKO Ooliee BHICO-
KHX TIOKa3aTelsX MPOYHOCTH, YTO TIOBBIIIAET
HaJ&KHOCTh M3MICIHUNA W TO3BONISET CHU3HTH HMX
METaJII0EMKOCTb.

[Ipu mpoBeneHWM  TEPMOYIIYUIICHHS,
BO3JICWCTBUE Ta30BBIX HMITYJILCOB B IPOIECCE
OXJIAKJICHUSI TIOCII€ BBICOKOT'O OTITYCKa CTaje
40X; 40X C obecneunBaer MOBBIIIEHNE IJIACTHY-
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6bIMoBbIX MAUWUH

HOCTH M yIAapHOW BS3KOCTH C COXpaHEHUEM WIIH
HEKOTOPBIM POCTOM TPOYHOCTH TPH PaBHOM
BpPEMEHH OTIIYCKHOH BBIIECPKKH CO CTAJISIMH TEX
K€ MapoK, OTHYIIEHHBIMH 0€3 MMITYJbCHOU 00-
pabotku.
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Pucynok 1. Mexanndeckue cBoiicTBa cramm 40X
mocJie 3akajaku B Macie ¢ 860° C u mocJiexyromero
ormycka npu Temnepartypax 500, 550 u 600° C: 1-
OXJIAXKICHIE Ha BO3/IyXe, 2 — OXJIAK/ACHHE ITyJIHCUpPY-

IOIINM BO3IYLIHBIM MTOTOKOM.

B cnydae BpICOKOro OTITyCcKa IO MHTEH-
CHUBHBIM pEXHMaM, B 1Ba U Ooliee pa3a MeHee
MPOAOKUTENBHBIM [0 CPAaBHEHUIO CO CTaHIAPT-
HBIMH, MMIIYJIbCHOE BO3JEHCTBHE OOecreynBaer
MOBBILIEHNE TPOYHOCTH NPU COXPAHEHUH IUIa-
CTUYHOCTH M YIapHOH BSI3KOCTH COOTBETCTBYIO-
HIIMMHU 3HAYEHHSIM, TOITYYEHHBIM I0CIe 0OBIYHO-
ro OTIyCKa IO CTAaHAAPTHBIM pPEXKHMaM, 4YTO
Hapsily ¢ BO3MOXHBIM CHUKEHHEM MeETaJNIOEM-
KOCTH M3ACNHH YMEHBIIAET 3HEpProzarpaTsl B
X0ZIe TEepMOOOpabOTKH M MPOAOKUTENBHOCTD
TEXHOJIOTHYECKUX MPOLIECCOB.

B xone uccienoBanuii OblM ycTaHOBIIE-
HBI PEKHUMBI OTITYCKa, B TOM YHCIIe KOMOHMHHUPO-
BAaHHOTO, TIPU KOTOPBIX BO3AEHCTBUE MYJIBCUPY-
IOLIEr0 Ta30BOro MOTOKA OKa3bIBaeT HanOombIIee
BJIMSHUE HA CTPYKTYpY M CBOMCTBa cTaneil. Tak,

npu oOpaboTKe Ha BBICOKONPOYHOE COCTOSHHE,
MATHICCATUIPOLEHTHOE IOBBIILICHUE YIAapHOU
BA3KOCTH B CPaBHEHUH C OTILYCKOM 0€3 MMITyJIb-
CHOTO BO3JCWUCTBUS sl 3aKaJ€HHOW B Macie
ctanmu 40X obecrieunny HarpeB 10 TEMIEPATyphl
200° C, Boigepkka B TedeHue 1 gaca u qoronHu-
TEJIbHBIA KPAaTKOBPEMEHHBIN (7 MHHYT) Harpes
o temnepatypsl 300° C ¢ mocnenyromieit oopa-
OOTKOH MyJIbCUPYIOIIUM BO3AYIIHBIM IIOTOKOM B
MPOLIECCE OXJIAXKICHHUS.

B ciyuae mpoBeneHHs TepMOYITyUIICHUS
Hanbojee BBHICOKME CPAaBHUTEIbHbIC MEXaHU4e-
ckue cpoiictBa ctans 40X mpuoOperaer mocie
ornmycka npu Temneparype 550° C u ummyibc-
HOI 00pabOTKM B XO/Ie OXJIAKICHHUS C OTITYCKHON
TEeMIIepaTypBhl.

[lony4yeHHble HaHHBIE CBUACTEIBCTBYIOT
0 BBICOKOH 3((EKTHUBHOCTH M TMPAKTHUYECKOU
3HaYMMOCTH HCIOJIb30BAHUS HECTALlMOHAPHBIX
ra30BbIX ITOTOKOB B Ka4eCTBE CPEACTBA IOBBIILIE-
HUSL MEXaHWYECKMX W  DKCIUTyaTallMOHHBIX
CBOWCTB CTaHAAPTHO 3aKaJEHHBIX CTaJICH.

B kadecTBe BBICOKONPOYHBIX (mpemen
npoynoctu Oonee 1600 MIla) wacto ucmons3y-
IOTCSl JIETMPOBAaHHBIE KOHCTPYKLIHMOHHBIE YIydY-
maemble crany, B ToM uucie 38XC u 40X. Tep-
M000OpaboTKa Ha BBICOKOIIPOYHOE COCTOSHHE 3a-
KIII0Yaercs B 3aKallke Ha MapTEHCHUT C TOCIIEAy-
IOLIMM HU3KHM OTITYCKOM HPOJOKUTEIBHOCTHIO
1,5-2 gaca. Cronb NPOAOKUTEIBHBIA OTIYCK
TpeOyeTcss Ajisl MOJHOTO OCYIIECTBJIEHHS IPO-
mecca pefakcallMd OCTaTOYHBIX HAaIpsDKEHUH.
AXTyanbHOH SBIIAETCA 3a7ada YMEHbBIICHUS MPO-
JOJDKUTEIBHOCTH OTIYCKa 0e3 CHM)KEHHS KOH-
CTPYKTUBHON MPOYHOCTH.

B xozxe uccnenoBanwuii perranach 3anada
MOCTaBJICHA 3a/Jada COKPAICHUS MPOIOIKH-
TEILHOCTH TEXHOJOTHYECKOT0 MpOoIecca ympod-
HSIOMIEH TepMUYECKOW 00pabOTKH KOHCTPYKIH-
OHHBIX CTaledl NpU COXPaHEHHH BBICOKMX 3Ha-
YeHUIl mokazaTteneid TBEPIOCTH M MPOYHOCTH U
o0ecredeHu T0CTaTOuYHON Han&kHOCTH. Pere-
HUE TTOCTaBJICHHOHN 3aJaui AOCTUTAETCS TEM, UTO
KOHCTPYKLIMOHHBIE CTaJd TOABEPralT CTaH-
JapTHOM AJisl CTajled NaHHBIX MapoK 3aKajKe Ha
MapTEHCUT C MOCICAYIOUIMM BO3/ACHCTBHEM Ha
HUX IyJBCHPYIOIIETO JO3BYKOBOI'O BO3AYIIHOTO
moroka, umetomero gactory 1130-2100 T'm wu
3BykoBoe nasienune 120-140 nb npu xoMHaTHOM
Temneparype (ra3ouMITyIbCHON 00paboTKe).

HccnenoBanuss  OCYIIECTBISUTUCH — TIPH
MOMOIIM Ta30CcTpyiHOro reHeparopa (puc. 2)
TUTAa CBUCTKAa ['aBpO C IMIMHAPUIECKUM PE30Ha-
TOPOM, Ha JHE KOTOPOro Ui MOJa4d CXKAaTOro
BO3/IyXa COOCHO C PE30HATOPOM 3aKpeIIeH ra-
30x04. IIpOTHMBOMONOXKHBIM Topen ra3oxoma ¢
MOMOIIBIO TUIOCKOH KPYTJIOH KPBIIKH 00pasyer
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LIENIEBOE KOJIBIIEBOE COIJIO, IMIMpHUHA KOTOPOTO
peryiaupyercs CMEHHBIMH BTyiakamu. Hakugnas
raifka (HUKCHPYeT MOJOKEHHE CMEHHOT'O KOJIb-
LEBOro HOXa, UMEIOUIEr0 KIMHOBOW MPO(Uib ¢
OCTpPHEM HaIlpaBJIEHHBIM B CTOPOHY ILEIEBOIO
comuta. Takoe ycTpolCTBO reHepaTopa MOo3BOJISAIIO0
BapBUPOBaTh yJaJeHUE KIMHOBOIO HOXa OT cpe-
3a COIUIa, MIMPHUHY IIENH COIUIa M B3aUMHOE T0-
JIOKEHHE HOXKa OTHOCHTENHHO KPOMOK COIJIA.
Beepnasi cTpys, HaTekas Ha KOJBLEBOW HOX,
CO3JaeT YCIOBHUS ISl BO30YXKICHHS PEKUMOB
HECTALIMOHAPHOTO HAITOJIHEHUS M OMOPOKHEHHS
pe3oHaTopa, 4YTO, B CBOIO O4YEpENb, BBHI3BIBAET
KonebaTenbHOE JBM)KEHHE BECPHOHM  CTPYH.
VYcTaHOBKAa COOTBETCTBYIOIUX IMJIMHAPUIECKUX
MPOCTABOK OIMHAKOBOW AJMHBI HA Ta3oxon H
pe3oHaTOp MO3BONSJIA PEryaupoBaTh TIyOHHY
pe3oHaropa.
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Pucynok 2. T'azocTpyiiHblii reHepaTop:

1 — nunuHIpUYecKuii pe3oHaTop, 2 — razo-
xof1, 3 — eHTpaIBHOE TeNo, 4 — MICK, 5 - cMeHHas
BTYIKA, 6 — HaKUIHAS raiika, / — CMEHHBIH KOIIBI[EBOU
HOX, 8 — KkpbIlKa, 9 — rafika, 10 — nmepexomHuK

Ha mnapamerpbl aKyCTHYeCKOTO MOJS
BIIUSUTM PESKUMBI UCTEUEHUS CXKATOrO BO3AyXa U
reOMETPUYECKUE COOTHOIICHHS Pa3MepoB JeTa-
Jiell yCTAaHOBKU: JaBJICHHE TOPMOXKEHUs padoue-
ro raza P, , rimybuHa momoctu pe3onaropa L,
paccTosiHiE cpe3a Coria OT KPOMKH KOJIBLIEBOTO
HOka b , mmpuna memn corua h. IlpomyBku
MPOBOAMINCH MPU HM3MEHEHUSAX MIMPHHBI LIETH
coma ot 0,4 MM 110 2,1 MM, T1yOUHBI pe3oHaTO-
pa ot 169 mm o 400 MM, paccTosSHHS OT cpesa
coria 0 KpOMKH HOXa oT 6,5 MM mo 17,5 mm.
PaccrosiHue oT cpesa comia A0 OCTPOH KPOMKH
HOXa M3MEHSJIOCh AUCKPETHO MyTEM YCTaHOBKU
KOJNIBIIEBBIX HOXKEH 5 ¢ pa3nuyHBIMH LIEHTPaJIb-
HeIMU OTBepcTHsiMU OT 40 mo 75 mm. BuyTpen-
HUIi quameTp pe3soHaropa 1 paBasuics d; =85 mm.
Hapyxupiii nuamerp rasoxoma 2 Obll paBeH
d,=30 MM U COOTBETCTBOBAJ JHAaMETPy KPBIIIKU
8, oOpa3syroleil BMeCTe TOpIIeM I'a30X0/a, KOJb-
LIEBOE COILIO.

WnTterpansueiii ypoBens myma L /16, u3-
Jy4aeMOro reHepaTopoM, M3MEHSIETCS C POCTOM
MOJHOTO MaBJICHHWS B PECUBEPE HEMOHOTOHHO.

Bonee BbicOKME BETHMYMHBI U3Ty4eHHUsI ObLIN T1O-
Jy4eHBl MPHU 3HAYCHUH AWaMETpa LEHTPaJbHOro
otBepcTUsi O, B KOJNBIEBOM HOXE, MPUOIIKAIO-
nieMcsl K JuaMeTpy BHYTPEHHEW MOJOCTH Pe3o-
HaTopa. KomW4ecTBO IUCKPETHBIX YacTOT B
CHEKTpe, 3aMETHO NPEBBIIAIONINX YPOBEHb Oe-
JIoTO IIyma, Kojebanock ot 5- 6 mo 1-2 B 3aBu-
CHUMOCTH OT BEIWYHMHBI ITOJIHOTO JaBJICHUS B ra-
30X0[€ TMEpPEeA COMIOM M COYETaHHsI KOHCTPYK-
TUBHBIX NAPaMETPOB IKCIIEPUMEHTAJIBHON ycTa-
HOBKM Ha KOHKpeTHOM pexume. llpm uem c
YMEHBIIEHHEM KOJIMYECTBA YACTOT 10 HaIW4us
€IMHCTBEHHON YacTOTHI B CIEKTPE 3HAYCHHE €¢
WHTEHCHUBHOCTU M3JIy4eHHs MpHUONIMKaeTcs K Be-
JUYMHE HHTErPajbHOrO IIyMa HW3IydarTens Ha
JaHHOM pEeXHME.

MexaHu3M aBTOKOJIEOaHUH OYEHBb MOXO0XK
Ha KonebaHUs CTpyu B OOBIYHOM CBUCTKeE 1'aBpo,
UMEIOLINECS OTJIMYMS B IMapaMeTpax M3IydyaeMo-
ro IIymMa OMNpENesioTcS OCOOCHHOCTSMH KOH-
CTPYKTUBHOI'O MCIOJIHEHUS HM3MydaTels U ycio-
BUSMH (OPMUPOBAHHS U B3aMMOJICHCTBUS Beep-
HOH CTPYH C OCTPOH KPOMKOH KOJBIIEBOTO HOXKA.

TexHomornueckn naHHas  oOpaboOTKa
KOHCTPYKIIMOHHBIX CTajied Ha BBICOKOIPOYHOE
COCTOSIHHE PpeaU3yeTcsl CIEeAYIOMUM 00pa3oM:
CranbHoe M3leNre 3aKaJuBaercss Ha MapTEHCHUT
CTaHIAPTHO Ui CTalM JAAHHOM MapKu, Iocie
9ero Mpy KOMHATHOW TeMIIepaType pa3Melaercs
Ha BBIXOJIE U3 PE30HATOpA YCTAHOBKH W MOJBEP-
raercsi B Teuenne 10-15 MuHYT BO3ACHCTBHUIO
MYJIbCUPYIOLIET0 J03BYKOBOTO BO3AYIIHOTO TIO-
Toka, uMetomero yacrtory 1130-2100 I'u u 3By-
xoBoe gnasienume 120-140 nb, oka3bIBaromero
KOMIIJICKCHOE BIHSHHUE Ha MeTacTaOMIbHYIO
CTPYKTYpPY MapTEHCHTa U CIIOCOOCTBYIOILIEE MPO-
TEKaHUIO B HEH MPOLIECCOB, aHAJOTMYHBIX Ipe-
BpAILCHUSM TP HU3KOM OTIIYCKE, BBI3BIBAS MPH
3TOM 0oJjiee 3HAYUTENBHOE, YeM IpPU HU3KOM OT-
MyCKe CHIDKEHHE OCTATOYHBIX HanpsokeHuit. [lpu
3TOM BBIOOP AMIUIMTYAHO-YAaCTOTHBIX XapakKTe-
PUCTUK BO3IYIIHOI'O TOTOKAa M MPOIOJKUTENb-
HOCTH O00pabOTKH OINpeneNsieTcs TeoMeTpHhYe-
CKUMH TapaMeTpaMHi, a TaKKe MaTepHaioM 00-
pabarbiBaemMoro m3nenus [2]. MexaHuyeckue
cBoiicTBa crajneit 40X u 38XC nocne onucaHHOH
00paboTkn Oonee BBICOKHE B CpPaBHEHHU CO
CBOWCTBaMH IOCJIE CTAaHAAPTHOW OOpabOTKH Ha
BBICOKOIIPOYHOE COCTOSIHHUE, 3aKJIIOYAIOLICHCS B
3aKaJike W TOCIeAYIoIeM HU3KoM oTmycke. [Ipu
TBEpAOCTH B cpenHeM Ha 2 eauHupl HRC Bhime
u Oosee BHICOKMX 3HAUCHMAX MOKazaTene mpoy-
HOCTH 3Ha4yeHHs IOKa3aTeled MIacTUYHOCTH U
yIapHOW BA3KOCTH HE YCTYNAIOT CTaHAAPTHBIM.
[TogoOHO TOMy, Kak B cillydyae MEXaHHYECKOTro
BO3/CICTBUSL HAa OCTAaTOYHBIM AayCTEHHT B 3aKa-
NEHHOW cTand OH IpeBpallaeTcs B MapTEHCHUT,
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6bIMoBbIX MAWUH
METAaCcTa0WIbHBI MapTEHCUT 3aKaJKH MOXKET BaHHBIX CTajiel, TepMO0OpabaThIBAEMbIX Ha BBI-
pacnanatecsi ¢ O0Opa3oBaHWEM MapTEHCHTA OT- COKOMPOYHOE COCTOSHUE.
MycKa W €-KapOuaa B pe3yabTaTe pacipocTpaHe- TaxkuM 00pa3oM OBLT MONyYeH TEXHHYE-
HUS B U3/ICIMM MEXaHUYECKUX BOIH. Tarke mpo- CKUH pe3yNbTaT, 3aKIFOYAIONIMICS B COKpaIlle-
WCXOJUT pENaKcalusl OCTATOYHBIX 3aKaJIOYHBIX HUU B 3-4 pa3a MpOAOIKUTEITHLHOCTH TEXHOIOTH-
HaIpsDKEHUH BCIICICTBUEC TEPEMEIICHUS JIHUCIIO- YECKOT'0 MpOoIecca YIPOUHSIONEH TepMHUUYSCKOM
KaLuii. 00pabOTKH KOHCTPYKIIMOHHBIX CTalIeH TMpHU CO-
JaHHBIN CHOCO0 MO3BONSIET MPUMEHSTH XpaHCHUH BBICOKMX 3HAYCHUW MOKa3aTeNei
00paboTKy MYIHCHPYIOIIUM BO3IAYIIHBIM TIOTO- TBEPAOCTH U MPOYHOCTH U OOECIICYCHUHU JIOCTa-
KOM K U3JINTUSM U3 KOHCTPYKIIMOHHEIX JIETUPO- TOYHOU HaIEKHOCTH.

Tabmuma 1. Mexanudeckue cBoiictBa cranu 40X, 3akanénnoii B macie ¢ 860 °C na tBépaocth 52 HRC npn
CTAaHJAPTHOM OTIIyCKe H OTIIyCKe ¢ HMILYJIbCHOH 00pa0oTKOM.

MexaHn4ecKHe CBOMCTBa

Pexxum ot- Ne
nycKa OIBITA HRC O Co2 S v
MIla %
1 50 1860 1650 3 7
o 2 50 1680 1380 4 8
200 °C 120 3 50 1800 1600 4 8
MuH. Bo3gyx C -
PeHee 3Ha 50 1780 1543 3,7 7.7
yeHue
200 °C 120 1 50 1860 1650 3,7 9
MuH. Bo3ayx 2 50 1760 1640 53 8
C UMITYJIbC- 3 50 1820 1630 5 8
Hoii opaor- | Cpenee 3ta- 50 1813 1643 47 8,3
Ko yeHue

Tabmuma 2. Mexanndeckue cBoiictBa crtanu 40X, 3akanénnoii B macie ¢ 860 °C mocsie KOMOMHHPOBAHHOT O
OTIYyCKA.

MexanndecKkue CBOMCTBa
Pexxum otmycka HRC o Oy, o 74 KCU
MIla % MTx/v’
Harpes mo 200 °C, 1 gac + marpes mo 300 °C, 7 51 1810 1510 8.9 38 0.2
MUH. OXJIQKJICHHUE HA BO3yXe
To xe ¢ UMITyIhCHOI 00padoTKOMH 51 1815 1510 9,6 43 0,3
Harpes mo 200 °C, 1,5 gaca + nmarpes mo 350 °C, 7 49 1680 1480 8.1 40 0.3
MUH. OXJIQKJICHHUE Ha BO3yXe
To e ¢ UMITyITbCHON 00pabOTKOM 49 1765 1520 9,2 50 0,4
° +
Har;leB mo 200 °C, 1,5 gaca + narpes g0 400 48 1600 1470 8.4 33 0.2
C, 7 MuH. OXJIaX/ICHUE Ha BO3YyXE
To e ¢ UMITyITbCHON 00pabOTKOM 48 1655 1485 9,3 40 0,3

2. UsanoB [I.A. 3acyxun O.H. I'azommirynmscHast 00-
Jumepamypa paboTKa MAITUHOCTPOUTEIBHBIX MaTephalioB 0e3
NpeBapuTENBpHOrO Harpesa // JIBuratenectpoeHue. —
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