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BBEOEHHWE

B cBasn ¢ GoabHM 06beMOM CTPOHUTENBLCTBA C KaXKABIM TO-
AOM BCE€ uaule MPHXOLHMTCS CTAJKHBATLCA C TPYHTAMH, HMEIO-
WHMH MaJyl0 Hecyulyio CrnocoOHOCTb, YTO 3aCTas/isieT npuberarthb
K HCKYCCTBEHHBIM MepaM MOBbIIIEHHsST NPOYHOCTH OCHOBAHHH.

He Menee cepbe3snble 3aTpyaHeHds H3-3a nepopmauuin 3em-
IFIHOTO MOJIOTHA BCTPEYAIOTCSl HA BHOBb CTPOSILLHXCS H 3KCMIya-
THPYEMbIX aBTOMOOHJIbHBIX H XKEJe3HBIX J0pOrax, BO3BeHEeHHLIX
3 TVIHHHCTBIX T'PYHTOB.

[Tpy BHHMATENbHOM PacCMOTpEHHH TMpeaJaraeMblX M HBLIHE
HCIOJIb3YEMBIX CNOCOO0B IJyOHHHOTO YNPOYHCHHUS] TJHHHCTBIX
PYHTOB MOKHO OTMETHTb, YTO IOYTH BCE OHH MpeJHa3HAYCHDI
AJIs1 JIECCOBBIX NMpOCaaouyHbIX nopoa. Ha noaw He 1ecCOBBIX TriiH-
HICTBIX TDYHTOB, Yy KOTODLIX NPH 3aMauHBaHHH TaKkXe pe3Ko
CHHIKAETCs MEXaHHYeCKasli NPOYHOCTb, MNPAKTHUYECKH OCTAIOTCS
- 9JIEKTPDOXHMHUYECKHH H TePMHUYECKHII MeTObI.

Takoe nosoxeHHe 06yc/l0BIEHO OCOGEHHOCTAMH  OGBLIYHBIX
[MIHH H CYIJIMHKOB, HCKJ/IOYalollHe BO3MOXHOCTb IPHMEHEeHHs
HHBEKUHOHHBIX CIOCOO0B YNPOYHEHHS.

Ecin 39 (heKkTHBHOCTL 3/1eKTPOXHMHUYECKOrO MEeTOoNa ynpoy-
HEHHs 'PYHTOB CUHMTaeTcs Oosiee WM MeHee [0Ka3aHHOM, TO H3y-
Y€HHe NPHMEHHMOCTH TEPMHYECKOro cnocoba AJAs MOBLILICHHS
BOJOCTOHKOCTH M MEXaHHYECKOH MPOYHOCTH HE JIeCCOBBIX IJiM-
HHCTLIX PDYHTOB, CTPOrO rOBOPs, TOJbKO HauuHaeTcs. B cesizn c
HEM HMEETCS MHOXeCTBO HepelleHHBIX BOMPOCOB, BbICHEHHe
KOTOPLIX CMOCOOCTBOBaNO OBl PA3BUTHIO YKAa3aHHOTO METO.NA KaK
B 00/1aCTH -TEOPHH, TaK H B NpakTHKe. [loTpeGHOCTL B addexk-
THBHOM M HaJeXHOM Cnocobe NOBbIIEHAS NMPOYHOCTH NPHPOL-
HbIX TDYHTOB B NPOMBILIIEHHOM H IPa)KJ1aHCKOM CTPOMTE/bCTBE,
a TakxKe JJis CTaOWIH3anuu Ne(OPMHDPYIOLLErocs 3eMJISTHOrO Mo-
JIOTHA LIOCCEHHbIX H XKeJIe3HBIX mopor Ha JlajibHeM BocToke He
MEHbllIas], YeM B APYrHX paHOHAaX CTpaHBI.

HayuHoro ucc/iienoBaHHsI BONPOCOB HCHONb30BAHHS TepMHuye-
CKOro M€roaa aJis yNPOYHEHHUs IJIMHHCTHIX TPYHTOB JlanbHero Bo-

ARG QPIE



CTOKa A0 HacTOSALIETO ‘BpeMEHH HE NPOHU3BOAHJOCH, XOTS IepBoe
Hp&KTH‘-IEiZ‘KOE MPUMEHEHHE yInoMsaHYTbIH METOJ HALIEJ Ha Jlanp-

neM Bocrtoke (1896——1898 Ior )
B cBsi3H C yKasaHHbBIM B paboTe pellajuch CJAeyiolllHe 3a-

HayH:
]. MsyueHHe XHMHKO-MHHEPAJOTHYECKHX M (DPH3HKO-MeXaHi-

YECKHX CBOICTB eCTeCTBEHHbIX H TEPMHYECKHX YNPOYHEHHDBIX Nbl-
JIeBaTbIX CYrJIHHKOB.
9. KoHcTpyHpOBaHHE 00XKHrOBOro 00ODYAOBaHHs H oOnpeje-

JieHHe HOPM pacxoiia Bo3Jyxa H TONJIHBA.
3. YKpenjeHHe TepMHYECKHM CIOCOOOM CIVIBIBAIOUICro yua-

CTKa OTKOCA 2KeJl. 10P. BhIEMKH.

4. Wayyenne 3aKOHOMEDHOCTH B pacrpe/leleHHH TemnepaTyp
B 00KHMraeMoi Macce H onpeneneHHe MaTeMaTHYeCKOH 3aBHCH-
MOCTH JHaMeTpa TepMOCBaH OT MPOAOJIKHTEJBbHOCTH TepMooOpa-
60TKH.

5. TeopeTHyeckoe onpejenerye Hecyuleil CnocoOHOCTH Ynpoy-
HeHHbIX Macc cyr/M¥iHka (TepMocBaM) NoJ BepTHKAJbHOH H TOpH-
~ 30HTAaJbHOH Harpy3KaMH.

6. ‘OnpeneneHHe TeXHHKO-9KOHOMHYECKOH LeNeco00pa3HocTH
npuUMeHEeHHs] TepMHYECKOro MerofAa AJs YINPOUHEHHs NblIeBaThlX

CYIVIHHKOB.

1. UcTopHs H COBpeMEHHOE COCTOsIHKEe BOMpoca Nno TepMHUYECKOMY
=% ' YINPOYHEHHIO TJIHHHCTBIX TPYHTOB

Brepsble y Hac B CTpaHe TepMHYECKHil crmoco0 OBl HCNOJb-
30BaH Ha NpakTuke okoso 80 Jer Hazan. 3a HCTEKWHH NEpPHOX
3TOT METOJ WpOoIeJl HEeCKOJbKO 3TanoB Pa3BHTHS.

- Ilepsoiit nepruon oxaTeiBaer 1888—1900 rr., xorna tepMHue-
CKMH MeTOA Obla MCnoJib30BaH AJist O0pbOBI ¢ AepOpMaLUiAMU 2Ke-
JIe3HOIOPOKHOr0 3eMJISHOro IMoJioTHA.

- Bropoii nepnon MCTOPHH pasBHTHA MeTOAa npojoJkKajiciad C
1926 r. no 1938 r.
~ IlepBrie Hayunble nccienoBaHus ObliH HavaThl B 1926 . B
Jlennurpange rpynno# yyenwnlx (Oxotmn B, B., PyTKOBCKHY,
sIHoBckuit) nox pykosoactsoM npod. I1. A. 3eMATYEHCKOTO.

. Haupnas c 1927 r., B Mockse rpynna nccaenosareneit (bes-
pyk B. M., Pynues u np.) nox pykosoactsom npop. M. M. PH-
JlaToBa 3aHHMaJjacb pPa3pabOTKOH TeOpeTHYECKHX OCHOB YJyu-
1IeHHs 002KHIrOM IJIMHUCTBIX HODOTr, BbISCHeHHEeM H3MeHeHHH QH-
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3HKO-MEXaHHYECKHX CBOHCTB TEPMOYNPOYHEHHBIX TI'DYHTOB, pas-.
padOTKOI TEXHOJIOMHH O0KHTra TPYHTOB.

K 1934 r. Obi10 BBISICHEHO, YTO JIErKHEe W cpeaHHe CYIJHHKH

M TrJIMHBI, JIECCOBble H MOpeHHble CYIVIHHKH H YepHO3eMbl NpH HX
TepMHUecKoii 06paboTKe TEepsIOT NJacTHYecKHe CBOHCTBA, HaO0Y-
XaeMOCTh, Pa3MOKaeMOCTb, JHIIKOCTb, TOBbIIUAETCS MeXaHHue-

CHasl NPOYHOCTDL Ha CKdaTHE.

Havano TpetbeMy mnepuHoay B PasBHTHH TepMOMETOAA ObLLIO
nonoxeno H. A. Ocrawessim B 1934 r., KOTOpbIM npeasiarasnochb
MIPOU3BOJAUTb rayOHHHOE YNPOYHEHHe JIeCCOBbIX MpPOCAXOYHBIX .
TPYHTOB ¢ nomouubio ropsivero (600—800°) Bo3ayxa, noxasae- .
MOro B 3aKphbiThle OypoBble CKBa»HHHDI.

B 1947 r. 1. M. Jluteuuosbim, A. ®. beaskosboiMm u II., K.
tlepkacoBblM ObLIO NpeaJOKeHO MnoJydyarh POpsydHe rasbl B ca-
MOl OKBA»KHHE 3@ CUeT CXKIIraHus TOMNJHBA B ClelHaNbHOH KaMe- :
pe CropaHusi, 3aKpblBalOLLEH YCThe CKBaXKHHBI.: DTOT CHOCO6. OKa-
3aJCsl MEePCNeKTHBHBIM, H OH MOPOAHJA MHOrHe H300peTeHEs H .
pe/JaoKeHnsl, KaKk B obsiacTH KOHCTPYHPOBAHHS OOXXHrOBOT®
ofopynoBanns, TaKk W B TEeXHOJOTrHH APOH3BOLCTBA pPaldoT.

B 1959—1961 rr. dynpameurnpoekTom paspaboran cnocob
30HaJbHOro 6eckamepHoro obxkHura.

[IpyMenenne TepMHYeCKOro Meroga YNpOYHEHHS He OrpaHH-
1118aJI0Ch TOJIbKO OCHOBaHHAMH nojx GyHIZaMeHTbi NPOMbILIIEH-
HbIX H ZAKUJBIX 3JaHHH.

C 1948 no 1952 rr. nox pykosoactsom M. A, KneBuosa Ha
oaHoM H3 yyactkos lOro-3anapHoit moporu Oblja OcyllecTBjaeHa
KpynHass pabora no 3axpeneHHi OrMoJ3HeBOro CKJOHAa O00KI-
roM u3 wrodeH. IlepcnekruBhHo#t O6blna padora H, A. CokoBa Ha
JloHewKkol K. A. 110 CTAaOHUJAH3AUMH Keje3HOAOPOKHBIX HAaChIell
(1954—1955 rr.), BbIMOJHEHHON H3 HAKJOHHBIX OGOKOBBIX CKBAa-

a1 no cnocoOy M. M. JlutBHOBa N AP.

. Jleuennio HeyCTOMYMBLIX YUACTKOB XeJ. AOpP. IMOJOTHA IO~
cosiuens! paborel H. I'. [pywesoro, A. I'. CaBueHKO, KOTOpbLIE
110MOratoT pacUIMpPUTb 00J1aCTH NPHMEHEeHHsl TEPMHYECKOr0 METO-
Jia HAa BOJOHACBILIEHHbIe TVIHHUCTBIE TPYHTHI. :

Ha ocHoBe COBETCKOro OTbITA Cepbe3Hbie YCMeXH B Jefie Ted:
PHH M TIPAKTHKH YNPOYHEHHsI TPYHTOB TEpPMHUYECKHM crnocobom
HOCTHTHYTHI B YexocnoBakuH, PymbiHnu, Benrpum.

- Hecmorpsi na G0JbIIOH NPAaKTHYECKUH _ ONBIT IPHMEHeHus
7epPMOMEeT0Ra B PasMUHBIX TPYHTAaX M HaAKOIJIEHHBIH Jabopa-
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TOpHBII MaTepHas IpH 6ojiee BHHMATENbHOM PpPacCMOTPEHHH
P0G eMbl, MOXKHO OOHApPYXKHTb Pl BONPOCOS, pelleHHs1 KOTOPbIM
HeT HJIM HMeloTCsl Bp€MeHHbIE OTBETDI.

3 pacrosillee BpeMsi OTCYTCTBYeT elHHas METOAHKa HCCJe-

JIOBAHHUA TEPpMHUYECKH YHPU‘IHEHHI)IX TPYHTOB.

He uMmeercsi CTPOMHOH TEOPHH TEPMHYECKOro  YNPOYHEHHSE 1
NpHPOLHBIX TPYHTOB. .
BecbMa HHTepegHOi npob.eMoil sBJSETCH HCKYCCTBEHHOE:

BHECeHMe B TFPYHT B npouecce 00Hra pasjuyHbIX XHAMHYECKHX
106aBOK, KOTOpble CMOCOOCTBOBaJM Obl CHHAKEHHIO TeMIepaTtyp
o6xura W NoJydyeHHIo GoJee NJOTHOrO M NMPOYHOro MarepuaJsa.
HMeeT npHOIM3HUTENbHOE pelieHHe BOMpOC O NPO/I0JIKHTEIbHO-
ctH TepmooOGpaborkn rpyHtoB. Cephe3HoW 3ajgaued  siB.sieTcs
pa3pabOTKa CTPOTHX METOAOB pacueTa HeCylleH COCOOHOCTH
OTZe/bHBIX TepMOCBai, KyCTOB TepMOCBali, MOAMOPHBIX CTEH H3.
yIPOYHEHHbIX FPYHTOB H KOHTP(OPCOB B Tejie HACBINEH KeJ. A0p.
[0JIOTHA, [PEHaXKell H3 TePMOYNPOYHEHHBbIX PPYHTOB. SHaUHTeJb-
HOH pa6oTOM, KOTOpasi MOXET ChirpaTh OYEHb BAXHYIO POJb B
NpOrpeccHpoBaHHd TEPMOMETOAd, HABJAETCS KOHCTPYHpPOBAHHE
COBPEMEHHOr0 062XHroBOro 060pyAOBaHHsA C HCNIOJIb30BaHHEM aB-
TOMAaTHKH H TeJeMeXaHHKH.

II. Kaumar, rpyHTel M TPYHTOBBIE BOALY
r. XabapoBcka H €ro pavoHa

Kapmar XabapoBCcKOro kpasi H panHoHa sBJsieTCs HNOBOJBHO®
CYPOBBIH, C XOJOZHOI Ma/JOCHEXHOH 3HMOS, 3aTSI2KHOH XOJIOZHOH
BECHOH, uTOo cnocobcTByer ray00KOMYy Ce30HHOMY NOpOMED3aHHIO
rpyHTOB. [locsenHee 06CTOSITENILCTBO OOYCJIOBJIHBACT
MOP03000JHYI0 TPELIMHOBATOCTh M CBOeoOpa3Hyio OpekuHnesul-
HYI0 (KOMKOBAaTYI0) CTPYKTYpPy rpyHTOB. JleTHHH mepHOI Xapak-
TepU3yeTcs OOMJIHeM JOXJeH, BbI3bIBAIOUIMX IepeyB/JazHEeHUE
NblIEBAThIX CYrJHHKOB, YKa3aHHble (akTopbl HBASIOTCA HAHOO-
Jiee BaXXHBIMH NPHYHHAMH AedopMalHHd OCHOBAHHH MPOMBILIJIEH-
HBIX H TPa)XIaHCKHX 3JaHHH, a TakxKe aBTOMOOHWJIBLHOIrO H XKE-
JIe3HOIOPOXHOr0 3eMJsgHOro noJsiotHa. M3 noxsemMHbix BOA B IbI=
JeBaThlX CYIVIMHKaX NpakKTHYeCcKoe 3HayeHHe HMMEET BepPXOBOJAKA,
oOpasylouiascgd 3a cyeT aTMOC(epHBIX OCaAKOB M YaCTHYHO OT
KOHJeHCALlHH napoBoH BoAbl. [losiBjieHHe BepXOBOAKH B CYIJIHH-
Kax OTpHLATeJbHO OTpa)KaeTcs Ha HX NPOYHOCTHBIX XapaKTepH-
cTHKax. Bce BbllneckasaHHOe HMeeT HelocpeacTBeHHOoe 3HaUEHHE
¥ [JIsI TEPMUYECKH YNPOYHsAeMbIX Macc CYIVIHHKA, KOTOphie OyAyT
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HAXOAMTLCA B cpeje OOBIYHOrO FPyHTA H NOJBEPrartbCsli BO3JCH-

CTBHIO YIOMSIHYTBIX NMPHPOAHBIX (PAKTOPOB B NPOLECCE 3KCIya-

TdIlHH.

[I]l. ®usuko-MexaHuyecKkve U XHMHKO-MHHEpPAJOTHYECKHe
XaPAaKTepPHCTUKH NblJIEBATLIX CYrJIHHKOB

Jlast onpeneneHnsi Ha3BaHHbIX XapaKTepHCTHK H3 CEeMH Yyua-
cTKoB (pailonos) r. XabGaposcka Oblio oToOpaHO GoJee 2,5 ThHIC.
o0pa3nos cyrauHka 0e3 HapylueHust IIPHPONHOI CTPYKTYpH. B
padoTe paercsi HiKeHEepHO-reoJorunyeckas XxapakTepHcTHKa MyHK-
T0B oTOopa oOpasuos rpyHra. FklccaemoBannio noaBeprasiuch
CYIJIMHKH JeJIOBHAJBHBIX 1 aJJI0OBHAJbHbIX OTJOXKeHHil. Dojb-
IHOr0 pasjuYus MeXJy yKasaHHbIMH BHOAMH TPYHTOB He Ha-
GJI01a/10Ch, Y IIOMSAHYThIe TPYHTLI CJAYKaT B O0JLIIHHCTBE CJAYyYa-
€8 OCHOBAHUSIMH JIJISI TMPOMBIIIJEHHBIX H Tpax»XAaHCKHX OO0BbeK-
TOB CTPOHTEJBCTBA, U3 3THX K€ CYIVIHHKOB BO3JBHTHYTO 3€M-
JISTHCe TOJIOTHO CYLIeCTBYIOULHX IIOCCEHHBIX H »KeJie3HBLIX HOPCT.

[Io matepnanam H3yuyeHHsl COCTaBa W CBOHCTB €CTECTBEHHBIX
TPYHTOB MOXKHO CpeJqaTh c/jaenyiouiHe o000uieHHs.

BiaKnocTo CyrJMIKOB B NPUPOJHOM 3aJieraHHH H3MEHSIeTCs
oT 17 no 40%, cOOTBETCTBCHHO M KOHCHCTEHLHS TPYHTOB MOXKET
ObITh NOJYTBEpAOH H MsrkonaactHuyHoil. [Ipn BiaKHOCTH MOPSA-
Ka 37—40% nHabalonaercst CrJibiIBaHHE FPYHTa C OTKOCOB BLIEMOK
H HachbInex. -

Baa)kHocTb rpanuubl TEKy4ecTH A/ CYNVIMHKOB HAaXOLHUTCS
8 npegenax 30—39%, rpannubl packateiBauusa 18—21%. Yuciao
TIACTHYHOCTH JieXKUT B rpanuuax 11—18%. |

Bo3nylmiHas ycajka npHpOIHbIX FPYHTOB HeBeJaHKa — 2—9%,
naoraa poxouut ao 13—20%.

HabyxaeM0OCTb CYXHX CYIJIHHKOB IIPEBOCXOAHT BeJUUYHHY
ycagkn M uMeer 3HaueHHsi ot 13 mo 32%. BaaxkHocTth Habyxa-
HHs1 (MAaKCHMaJbHO BO3MOKHAasi BJaroeMKOCTb CYTJAHHKOB 06e3
paspylleHnus] HX INPHPOAHOH CTPYKTYpbl) nocrturaer 23—34%,
4710 GOoJiblle NPHPOXHOMH BjaaxKHOCTH Ha 3— 14 %.

OG6pasubl nbljieBaThblX CYMVIMHKOB, HMEIOLIMX BJIAXXHOCTh 19—
27%, paspywialTcid B BOJe HOBOJIbLHO OBICTPO, 3a 17—66 MuH.
‘Cyxne FpyHTBl pa3MOKaioT B 3—O.pa3 OhIcTpee.

I'panysoMeTpHYECKHH COCTAB MbIIeBAThIX CYFJIMHKOB CpaB-
HHUTeNbHO OnmHooOpa3eH. ['niuHbl comepxkutca 20—35%, mecka Ma-
;0 (10—15%) n ouenp MHOro nolieBatoi (ppakuuun (50—80%),
KOTOPasi BO MHONOM M ONpefensieT (hH3HYeCKHe H MeXaHUYeCKHe

CBOHUCTBA IPYHTOB. _ S
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'O6BbeMHBII Bec CYNJHHKOB HMEET Majiblii pa3bpoc zHayenpuf
(1,95—2,04 r/cm3). OObeMHbIH BeC CKejleTa rPYHTa H3MeHsercs
ot 157 no 1,67 ricm3. YaeapHBIl Bec JIEXHT B Npexenax or

2.68 o 2,72 rfcme.

[TopucTocTh TBEPABIX H TIOJNYTBEPABbIX TDYHTOB
40%, mpy yBAaXKHEeHHH OHA Bo3pacraer Ha 2—6%.

.MunepaorHyeckuil COCTaB NbIEBATLIX CYIJIHHKOB XapaKTe-
pH3yercsi GOJBLINM CcOZepP}KaHHeM KBapla, CKOHIEeHTPHPOBAaH-
HBIM B OCHOBHOM B mnecuadoil (32—73%) u noiaesartoit (39—
74%) ¢pakuuax. Muoro B mecke mnoJesoro mmnata (11—28%),
THAPOOKHCJOB xKeqe3a (3—42%) u psiga apyrux muuepasaos, B
NblIeBaTOH (PPAaKUHMH BO3pacraeT pPOJb M0JI€BOT0 IUNaTta, CAIOALI,
MOSABAAKOTCS MHHEDPAJILI [MIHH H PE3KO YMEHbIIAIOTCS THAPOOKHC-
JIbl JKeJie3a W MapraHia.

PaBHa 35—

- B ramHncToll pakuuMy onpepesisiioiuM MHHEPAJIOM SIBJISICT-
CA HAAHT (THAPOCJAIOAA THNA MYCKOBHTA) C NpPHMechblo onaJga,
TO €CTb ThblJIeBaTbie CYIVIHHKH Xa0apOBCKOro paiioHa OTHOCSATCSE
K THAPOCAIOANCTOMY THNY TVIMHHCTBLIX I'PYHTOB.

AMMHYECKHHl COCTAB CYrJIMHKOB CBUAETEJBLCTBYET O OOJBIIOM
cogepxanun KpemHesema (63—67%) u HebonbUWIOM raHHO3EMA
(15—19%)..B nHopme umeiotcsi oxmeanl xeaesa (4,4—7%), TH-
TaHa (0,65—1,38%), mapranua, maruus, KaapLis, KaJus, HAT-
pAS U APYTHUX COeAHHEHHH.

[lo conmepxanuio NepeyrCJeHHbIX KOMIIOHEHTOB nbljaeBaThie

CYIVIMHKH OTHOCSHATCH K FPYIINIe JerKonJiasBKHux KepaMIi'-IECHH}C
FJTHH. :

XUMHYECKHH aHAH3 IIMHHCTHIX Gpakuuit cyrnHHKOB ITOKa-
SBIBAET Ha 00J/IbINOE YMEHbUICHHE KpeMHe3eMa H yBeJuyeHHe [VIH-
-HO3eMa. B ranne Bospacraer comepikanue niasHeil.

. ITo BomopomHoMy nokasaTtenio nbLIeBaTLe CYIJIHHKH B OC-

HOBHOM OTHOCATCS K KHCJBIM TPYHTAaM, XOTSl MOTYT BCTPEYaTh-
Csl H LIeJIOYHbIE Pa3HOBUAHOCTH.

Hm1 B o6MeHHBII KoMMIeKe NMblJIeBATHIX CYIJIMHKOB BXONSIT KaTHO-
RAJIBUNS, Ka/IHsl, Maruusi, HaTpUs, aNIOMHUHHSI, EMKOCTH IO-

[JIOIECHHs paccMaTpHBaeMBbIX TDYHTOB (22—41 MJ-32KB) —Xapak-
T€PHA JUISl THAPOCAIOAHCTBIX TJIMH.

f5{{a.l-IF'Ell'&-lfllsI NIPOYHOCTH TNBlIJIEeBAaTHIX cyr&m&moa Ha OJIHOOCHOE
S ATHE, MMEIOLIUHX eCTeCTBEHHYIO BJIaXKHOCTb, HEBeJHKH (2—

4 TKP/CM2)_ y CVXHU 6 . 5
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KomnpecciionHasi CXKHMaeMOCTh NMPHPOAHBIX FPYHTOB CPaBHH-
TeqbHO Hebosbwiaag (17—43 MM/M), NpH BOAOHACBILIEHHH OHA

yBeJanyuBaercst B 2—3,0 pasa. :

ConpoTHBASEMOCTb CABHIY CYIVIHHKOB C TNPHPOIHOH BJaX-
fIOCTBIO CpeaHsisi, YaeJbHOe ClelJeHHe JeXHT B rnpejesnax OT
J,7 1o 1 kr/cm?, ko3dduuMenT BHYTPEHHEr0 TpeHHs HMEeT 3Ha-
qenust ot 0,3 no 0,77 m yros BHYTPEHHEro TPEHHsI H3MEHSIETCS
ot 15,6 no 37,6°. i '

[Ipn 3aMauyBaHHM TPYHTOB pe3KO CHHXKAeTCHd Kak CcuerJe-
une (B 1,5—5,6 pasa), Tak H BHyTpeHHee TpeHHe (B 1,6 pasa).

M3 pcero cka3aHHOro HETPYMXHO 3aMETHTb, UTO NPH 3aMaydH-
BaHNM VY NblIeBAaTLIX CYMVIMHKOB CYLIECTBEHHO YXYALIAIOTCA BCE
(pH3NYCCKHE M NpOoYyHOCTHbie mnokasarenn. CaenctsneM mepeys-
J2)KHeHsT 1 sBasiioTest HadJalojaeMble ge(opMauMH IPYHTOBLIX
COOPYIKeHHIT M CCTEeCTBEHHBIX OCHOBAHHH TOJ GyHraMeHTaMH
pa3JHuiHoro poaa o6beKTOB, MpPeJOoTBpalleHHe KOTOPbIX BO3MOXK-
10 ¢ NPIUMEHEHHEM METOAOB MOBbLIIEeHHsT BOJLOCTONKOCTH H NPOY-

HOCTH I'PYHTOB.

V. ®Pu3uKo-XxMMHUECKHE CBOHCTBA TEPMHUYECKH
YNPOYHEHHBIX CYTJIMHKOB

B yka3auuoil riaBe H3JI0XKeHbl pe3yJbTaTbl HCCAEIOBAHHA
i3aMeHeHHil (H3MYeCKHX CBOHCTB MblJAeBaThbiX CYrJIHHKOB, MPOHC-
XOAsIlHe B TPYHTax MocJje HX TepMooOpabOTKH IpH Temneparty-
pax ot 100 go 1.000°. DTH H3MEHEHHs sIBJFAIOTCS OTpaXKeHHEM
CJO0IKHBIX XHMHUeCKMX npeoOpa3oBaHHH, HaOJIOAAIOIIUXCs MNpH
HarpeBaHHH MUHepaJIbHOH YacTH FPYHTOB.

du3nueckne XapaKTepPHCTHKH ONpejensjHch HAa obpasuax
rpYHTa C HEeHApYLIEHHOH NMPUPOAHOM CTPYKTYPOH IO METOAMKaM,
IPHMEHSIEMbIM [OJIS1 H3yYeHHsl KepaMHYeCKHX, AOPOXKHBIX, TPYH-
TOBLIX MaTepHasioB, a TaKXe HCMO0Jb30BaJHCh METOAbl XHUMHH,
MHHepaJoriy u nerporpaduu. B pabore n3/0KeHbl METOALI MOJ-
rOTOBKH 00pasioB TpyHTa K TepMoo6paboTKe H caM Inpouecc
TePMHYECKONO YNpPOYHeHHd B J1abOpPaTOPHBIX YC/HAOBHSAX. |

PeayabTaThl HCCAENOBaHHS CBOASATCH K ClEAYIOLIEMY. |

[Tocsie nporpesanus (100—300°) mbljieBaTele CYrJIMHKH, OTHO-
cAIIMecsT K. KHCJBbIM THAPOCAIOAMCTBIM rpyHTaMm, YaCTHYHO Teps-
(0T CBOH [JaCTHYECKHe CBOHCTBA, YyMeHbLIaeTcs ‘HaOyxaHHe;
BIAT0EMKOCTb, THTPOCKONHYHOCTh, IIOPHCTOCTh, OAHAKO NpPHOO-
peTeHHble CBOWCTBA fABAAITCS B GoJblliell Mepe 00pATHMBIMA.
{losTOMYy YMOMSAHYTHIH TeMIepaTypHBIH WHTepBaj s TblieBa-
THIX CYIVIHHKOB MPaKTHYECKOro 3HAUEHH§ HE HMEeT, |
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Y CcyrJaMHKOB, TPOLIEALIHX TepmMoodpaborky npu 400—500°,
0SIBAAIOTCS HeoOpaTHMble BO BPeMeHH CBOHCTBA I0JIYCKAbHbIX
rpyHToB. Kcuesaer NJacTHYHOCTD, Ha0yXaeMOCTb, NOABJASCTCS
MOpPO30CTONKOCTb (OT 9 XO 25 LHKJIOB TeMJIOCMEH) MaTepHana.
Vka3aHHble TeMmepaTypbl OyayT sBJISATHCS HHIEHHUM Ipegesom
TepMHYecKoiT 06pabOTKH MPHPOLHDIX 'PYHTOB.

Haubonpweii naotHoctelo (34—39%) cyranHkH obaanaior
nocae o6xura npu 500° Ilpn 3Toit XKe TeMnepaTtype HabJionaer-
cq n Goabumnii o60wbemHublll Bec (2,02—2,09 rcm?). Ilpun  6Gogece
Bbicoknx Temmepatypax HarpeBaHus (600—800°) zamerno ysze-
JIMYeHHe MOPHCTOCTH H CHUXKeHHe 00beMHOro Beca.

MunumaspHas nopuctoctb (27—38%) mosyuyaercst y Cyrauu-
koB, oboxxeHHbIX npH 1 000° a oObeMHbIl Bec H3MEHSIETCSI OT

2,01 no 2,16 ricm?.

Y IeqbHbIH BeC YNPOYHsieMbIX CYIJIHHKOB C YBeJHUCHUEM TEeM-
nepatyp oOxura nocrenedHHo cHukaerca H npu 1 000° umeer
HauMeHbwne (2,63—2,67 r/cm®) 3HayeHusl.

['panysnomMeTpuyecKHii cOCTaB CYIVIMHKOB, OO0XHraeMblx B
MOHOJINTaX, H3MEHseTCsl 0 CXeMe CYMJIMHOK—TIecoK, JIpecna,

11e0eHb—MOHOJHT. [lepexoapl CYriIMHKOB B MOHOJIHT MPOHCXOASAT
npH Temnepatypax 400—600°.

PrixJyiele (nopowkoo6pa3sHble 06pasubl) CYrIHHKH NPH OGKH-
re TIEPEXOAAT B Nblb H necok, H Toabko npu 900—1 000* npo-
HCXONHT ClleKaHHE IDYHTa B MOHOJIMTHYIO Maccy.

- Munnmanbnoe (17—21%) BononorsolieHue HabJionaeTcs y
CYIVIMHKOB YNPOUHEHHBIX NpH Temnepartypax 400—600°.

B 3TOM MHTepBaJie BJIaroeMKOCTb yMeHblIaeTcsi (MO CpaBHe-
HUIO ¢ HauOoJsbled) B 1,2—1,44 pasa. [Ipn Gosiee BHICOKHX TeM-
Tnepatypax ‘HarpeBaHHs BJAroeMKoOCTb HemHoro (Ha 1—3%)
Bospacraer. Ilpu 800—1 000°, Ha060pOT, MPOMCXOAHT CHHIKEHHE
BOJIONIOIJIOLEHHST (N0 CPaBHEHHIO C MaKCHMaJbHOM HJs1 KaXA0ro

BHa CyryRHKa) B 1,24—23 pasa, 4To CBS3aHO C yMEHbIUEHHEM
MOPHUCTOCTH YIPOYHEHHBIX NPYHTOB.

YBE/HYeHHe BJIaTOEMKOCTH BO BpeMeHH (KOTOpoe Hab/iofa-
JIOCh B TeUeHHe BOCHMH JIeT) Yy TepMHYecKH ynpoyHeHHbIX (500—
1 000°) nbiteBaTHIX CYIVIMHKOB HOeT CO ckopocthio 0,1—0,2%
B IOZ.
05IEPMH‘IEFKH YIDOUHEHHbIe CYIJIMHKH 06aapaioT XopouieH
éb;‘r—?;; M CYTKH) QHILTPAUHOHHOK CNOCOGHOCTBIO, YTO MOXKT

b HMCIOJIb30BAHO /sl ADPEHHPOBAHMsI TJIMHHCTHIX BOJOHACHI-

LIleHHbIX rpyHToB. IloMHMO 3TOrO TepM000OpaboTaHHbIe TPYHTDI
ofmamaloT Jyyleil Hcnapsiouleil CrMocoOOHOCTBIO BOABI, HEM €C-
TecTBeHHble CYIVIHHKH. DTO CBOHCTBO MOXKHO OIEHHTb KdK MOJO-

JKHTeNbHOe, KOTOpPOe OymeT crnoco6cTBOBaTh OoJiee OBICTPOMY

OCYILEHHIO NMPHPOAHOrO TPYHTA, OKPYKalOWIero TEPMHYECKH yIi-

pPOUHeHHbLIe MacChbl CYIrJIHHKA.

V. [pouHocTHble XapaKTEePHCTHKH TEPMHUCCKH
YNPOYHEHHbIX MNblJieBaTbIX CYIJIHHKOB

[ToBbilIelie MeXaHHYecKol NMPOYHOCTH M BOLOCTOHKNCTH NMPH-
POANBLIX TVIHHHCTBIX TPYHTOB sIBJsIETCS TJ1aBHOI 3ajayeH NpH HC-
MOJIb30BaHHI TEPMHUECKOro MeTo/a YMPOUHEeHHS.

1. TTpenenbl NPOYHOCTH CVIVIHHKOB (TPH OTHOOCHOM CXKATHH)
nocsie nporpesanust (100—400°) rpyuros Bo3pacraioT B 8—I1O

pa3 Mo CpaBHEHNIO C eCTECTBEHHLIM FPYHTOM.

BpeMmenioe CONPOTHBJAGHHUE CXKATHIO - CYXHX OOOKXKEHHBIX
rpynToB yseauuupaercss B 18—23 (500°) u B 40—54 (1.000°)
pasa. -

[Tox Ba¥sHMEeM BOALI TPOYHOCTb TepMOOOpPabOTaHHBIX CYT-
JHHKOB CHHKAGTCS.

Y cyranukos o6oxxenublx npu 9500—700° koadhuuHeHT
pasmsiryenns: uamensercs or 0,30 mo 0,93, mpu Temmeparypax
800—14%00° ot 0,76 mo 1,0.

B 1mesoM npouHdCTh BOAOHACBHILIEHHBIX YNPOUHEHHBIX TPYH-
TOB TNpeBbiLIaeT TAKOBYIO Jsi €CTeCTBEHHBIX CYIJIHHKOB B 3—9
(400°) u B 47 (1.000°) pa3. Haunmnas c 500°, Bce pasHOBHIHO-
CTH TepMOYNPOYHEHHBIX (BOJOHACHILIEHHBIX) CYMJMHKOB MPHOO-
peralor npouyHocts (18—60 Kr'cM?) MOJYCKaJbHBIX TPYHTOB, a
rniocie TepmooOpadoTrku mpu 800° u Bbille HMEIT TNPOYHOCTD
(44—99 xr/cm2 npu 800° u 94—198 kr/cm® mpu I 000°) ckauib-
HOI pasMsryaeMoH Mopokl. iy

2. ConpoTHBJASEMOCTb CABUTY TEPMOYIIPOYHEHHEIX CYIJIMHKOB,
10 CPaBHEHHWIO C NPHPOAHBLIMH, BCELEJO 33aBHCHT OT TeMIepa:
TYpbl HarpeBaHHH.

OnpejeseHde CABHTOBLIX XapaKTEePHCTHK MPOU3BOAHJIOCH Ha

. opHomJyiockoctHoM npubope H. H. Macnosa ¢ ycusienueM Heko-

TOpBIX Y3708, ABTOPOM OBblIHM NMpPENJIOXEHBl CleunasbHble NpPH-
crnocoOJieHHss W MeTOHbl IOATOTOBKH K HCNBITAHHIO:- 00pasuos
YNPOYHEHHBIX CYTJIMHKOB KaK TEOMETPHYECKH NpaBHJIbHOH, TaK
H IPOM3BOJIbHOH (DOPMEL. .
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