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SJIEKTPOMA|HHTFIbII ' I  KOHTPOJIb KATIECTBA
XIIMH KO-TEPM14 I{  ECKO IA OEPAEOTKH AETAJI EII

H3 CTAJII{  I2XH3A

fl .  l .  @etieuH, M. A. Eennrcoocrcuri

tr'IccneAoeaHa Bo3vo)Kgocrb Hcfio,lb3oBaguff r(o9p(r.irrrMerpa ]1 MeroAa Szryp ,rluccaxv
JT^3^u,:{:ltlo.o 

3rleK-rpoMarHHrHoro KoHrporrfl KaqecrBa xrrMl4Ko-repM}.r,recixoft'o6pa.6orxil
Aera,leH H3 cra,'rr'r l2xFISA: KoHrpo,lb ray6NHu, Hacbru{eHr.rfl yr.rrepo,io.u u crpyxrlipn r1e_
MeHTIrpoBaHHofo cJIofl ocyulecrBJlserc.fi Ao 3aKaJrKu, a r(oHrpoJrb rBepAocrr.r noetpxno-
cTH - nocJre 3aKaJ'lKr.i H Hl.{3xoTeMnepaTypHoro oTnycKa.

Ba.rlzxu BryJro_rllo-poJrHKOBbrx qelter? cyAoBbrx Ar.r3e,rreil, H3rOraBJr]rBae-
Mbrx r.is craJrH 12XH3A,_n^oABeprarcr xurMtKo-repMr.rqecKorl 'o6pa6orxe: qe-
MeHraqr4r{ Ha r,ry6HHy 1,0-1,4 lrlr, BbrcoKoreMneparypHoMy orrrlyoKy r.r
Igc i rg4yp$ef t  3a 'Karr(e c l iH3,KoreMneparypHbrI l  ornycK'oM,H; r ,Be-paocru

19":64_ yRC fny6aHy n crpyKrypy rreuenrupoBaHHofo cdrron KoHrporrr{-
pylor Ao 3aKaJIKLI, nocre IIeMeHTauLIid H BblcoKo'TeM,[eparypHoro orny,cKa,
MeTa,TJrOrpaQavec,xnna MeroA,oM. .rro Ba,,in,Ky-cBr,I[ere/'rrc, t TBepAO,CTb -
rrocJre oKoHqaHr.tfl Bcero [p,ouecca x]lM,ilKo-TepMHrrecKorl o6pa6orr<u Ha
npecce PoNne. tna.

_ TpaAuruonHbre Mero.{br KoHrpoJrfl r.i,Meior cyrqecrBeHHbre HeAocrarKir:
l) arrx r.rs'Mepe'r,fl TBepAocrH rp-e6yercr 3HaqrrerbHoe BpeMfi (l yn"ro*
noAforoBKi.r 4era.teii noA KoHrpoJib oHo cocraBJrfler oKo,ro 3 uns'ui oanH
Ba,'rr4 K) ; 2) sud0porrHbrtt xoHrpo,rrs [ocJre rreMeHrair]r,a ilpnBoAr.ir K roMy,

:i: : lT{"-cr}iqaeB 
rpH 3aBep.IllarculeM ,Kor{rpo,Ie 6paxyercn Nr}rofo o6pi-

ooraHHbrx BaJraKoE (upaueu 6paN B AaHH,ox,r cflfrrae ueacnpannmui?;.
or,ueqenuue HeAocrarxr.r_naoryr'6urr, ycrpaHeuu ,lrpn 3,rer{rpo\,rarHr{THbIX
Merolax KoHrpo, ' r f l  { [  l -4 ] .

f lpuueHeuae gru l  ueioAon K AeraJrrM H3 craJru l2XH3A onr . jcaHo,  Ha_
nplrMepJ B i[5-7]. oAsaro B orr4x pa,6orax pacc,MarpaBaricfl KoHrpoJrb
t{eranefi rocd'ie 3aKaJr,Ki.t ,IiJra Aaxe noc,ire Husxorex,Inepirypuoro o"[ycKa.
B Harrrenr cryqae neo'6xoArn KoHrpoJrb r,'ry6uHu r{a,uta*tu'u;H Ao 3air(a.irK\4,
a TBepAocrb AoJIxHa KoHrpo!'IllpoBarbcfl rlocJre 'HH3KoTeMrreparypHor,o or-
r[ycKa. Boax{oxHocru u eS$exCNBHocft raKofo pa3,qe,'rbHoro KOHrpoJrr
I,rccdreAoBaHa B Hacrorurefi pa6ore.

Banuxn oAHoft [JraBKrz [oAtseprar'ru rIeMeHTaqHIi B 3aBoAcr(ort "ra6opa-TOPHI4 NO 4_7 IXT}ry{ B NAPTI,II4. PASNUqAC B TOJIIqI.IHC IIEMCHTAPOBAHHOTO



3,ren<rpolaanHuruuii NourpoJIb KaqecrBa xx\I't{1lo-TepM}'lu' o6p' Aera;reil

c,.Tofl (or 0,40 .qo 1,87 ivru) Aocrllra/'I l{ BapbI4poBaHHeM. BpeMeHI'I UeMeHraUI4I.I
(or 4 eo 27 q), reM,neparypli l l l  t incr' ioM Kaner'lb yailr-cnnpura B eAnHilqy

BpeMeHI.i. Bce sanHKLI nocr'Ie qeMeHraiqHH [oABepfaJiH BblcolKoreMrflepaTyp-

"b*y 
ot'ny'cKy. Ha oAHoM Iz3 BaJIIiKoB Kaxln'oft [aprIIH B xl{1\'{I{'qecKofi "'Ia-

6oplropair o[peAe,'rrJrr{ noc,rrofiHoe (2-6 c"roen) cogep>xauue y'rJlepoAa.

Oi scei na,rlrxoe oTpe3aJILI TeM[,'IeTbI I] no HI{M B MeTaJlJio'fpaSu'uecrofi

JIa,6opaTopI{,Lr o,[peAeJrfl,ril r,ry6nuy, HacbruleH.He yr,'IepoAoM, MIiKpOCTpy,KTy-

py LI TBepAocrb ueMeHrl{poBaHHOf'o cJIO.fl, a raKxe crpyKTypy I'I rBepAocrL'

i6p4ue""iit. B cepAuennne crpyNrypa B'cex BaJIiaKoB Seppnro-nep"Il{roBafl ,

pa3,Mep 3epHa 7-8 6ar,tos.' 
Ans ,icneAo3a"r4fl BaJir.r'KoB Hcrro,t1€oBaJIH KospI_II{rI'IMerp KI'IOM-l

(pasuep [o,r]ocoB npr.icraBHoro 3JreKrpoMar:H,vra 4X l0 lt l t, paccroqHl'{e

Mexny rrultu 15 urra) r 'r MeroA rlu'yp 't l  uccaNy' l4x no'nyua"ln c tloMoulblo

npu6opal xoritpo,rr IreMeHraIrHH (nKU) , cocroffl l lero I 'I3 Mocra nepeMeH-

Hofo roKa, (pasorpaqtareJrfl, ocrlH,rrJrocKolnqecItofo I.IHAZKa{opa, feHeparopa

v,a 40, 50' ; 100'fII '  r 6.nora IlI4raHHfl. O6urnft eua IIKII H3o6pax{eH Ha
p n c .  l ,' 

Ha pnc. 2 ,npeAcraBJreHbr Kpr4,Bbre Jluccaxy AJlfi Helroropblx Ba,III{KOB.

B xaqeiree sra,'rosa H,onoJIb3oBaJiH Ba,'IHK c roJliql{Hoii qelteurupoBaHHoro

.no" O,+g u,u. l laprnxw 12, 14, 15, 13, 10 z l l orseqalor ro"Iull l l lu 0,43;

0,52;  0,59;  0,71;  0,85;  0,91 l tu  coorBercrBenuo.  f laprual t  28,  23,  lB,2 l ,

Zb, , ' t6  
'  

ror I Iq I rHbI  l ,0B;  1,26;  1,36;  1,30;  1,43 n 1,49 MM coorBercrBegHo'

MlrxpocrpyKrypa BceX 3rl{x BaJiIlKoB L{ HacbIIIIeH4re yrJlepoAol4 1'1x (eM€HrH-

pouunno*" c,rbs 6u,rn yAoBJIerBopIire,rlbHbIMI'{. f laprun 17 cooreercrByeT

TO,'lu{IaHa 1'86 ,m'U;
[,lr ecex Ba,rrHKoB 6sr,ra ils,MepeHa Bbrcora .4 .svrryp Jluocaxy. llo.rry-

qeHHbre pe3y,rrbrarbr rrpeAcTaBJIeHbI lIa przc. 3. BltAno, tITo MelKAy roluluttotl

ueMeHrlrpoBagHofo c,'rbo , Bbrcorori @r.yp lrMeercfl xopolxafl cBfl3b; xoe6-

Quqrzenr Koppe,'rf ir lgr4 [8] Uexay grrlMrr Berr{qr.rHaMI.I AJIS 87 eannxon pa-

Puc. 1. O6nruii enq npr6opa A,'Ir KoHrpo,'Ifi qeMeHra'ufiu.

1 B l,grorosreur.ru nps6opa nplrHnMa,l yrlacri{e B' A. Kyslrltruen
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BeH 0 ,883 .  o ]naxo  npH r {oH}po , re  Ka r rec rBa  r cpuoo6pa6o rxN  no  Bb rco rc
Qrt ryp J lHcca)Ky npaKrHqecKH Hp yr l141 618aercf l  crpyKTypa uer , reHrHp0BaH-
HOf0 cilofl Ir eno HachIU{eHHe yf.rrepOAOM. flpr rar<ov r.oHtpo,te, HaripHMep,
iraprHr{ BaJiHKoB 27 6wna 6u npHsuasa rorxnoii, a r 46ftcTn.are,qbHocrfi
Bc,'rercrBHe Ha"rHrrHfl B i leMelrrnpotsarrHoM. c/'roe.yqacrxoa $eppura n"o,6es-
yf,'repox{eHHocrH noBepxHocrH oHa flBJrflercr 6p_aNou. n'o rfopue surypJl ,ccaxy ero snxcupyercrr  AocraroqHo qerKo. 'ourypu uverot ' *updnrdf"
Hbre <<npoBa,ru> (puc. 4).

fnn nponepKu HaAe)KHocrH KoHTpo,{fi ToJrrirlrHbr
cJrofl rrpr4 rr,oMoiqll $aryp ,rlnccaxy 6niuro uccneAoBaHo

ue,MeHTr.rpoBaHHOfO
HecKoJrbKo napruft

Pr. ic .  2.  @urypsr JINccaxy n, ' rq ueMeHTrrpoBaHHr,rx He3aKar,rc l l r . rbtx
BaJT.HKOB. llHrepBaJ'i rOAHbrx BaJrr.rKo'B 3arrrTpr.ixoBaH. I_[u$pU y

KpHBbrx cooTBercr\ByroT HoMepy napTr.rfi.

BaJIH,KOB. npOXoAr.rBruxx ueMeHTauHlo .u BblcoKoreMf leparyputr r? orr rycK
R repMHqecKoM rlexe. I4s on'uofr [aprr{ri 6br,ro sssro 60 eanHKos. I-Io 6i.rv-
pant Jlizccaxy oHr.r 6rtnu pazgle,renu Ha 4 rpynnu. OAas BaJTHK Hs ;<a;{-
,qot? rpynnu ll'ccr'reAo,Ba,rri.t B Mera.firrorpa0aue-ckoft na6opaiopuu. [Io,'ry*en-
Iibre pegy!'rbrarbr np,r.rBeAsHbr B ra6nuqe.

Kai{ cJieAyer H3 AaHHbrx ra,6"uz,ulr, AJrs. BaJrnKoB, Bssrbrx us o4Hoii nap-
ruw, na,6JttoAaercfl sHa'qr.rre'rrbHsrii pas6poc ttapaMerpon. I(ourpo,rr, no $ir-
fyp?y , r laccax<y perncrpHpyer sror  pae6poc.

Mu aocneAoBaJIH TaK)Ke Bos'Mo>KHocrb MarH,r.irH,oro KoHrpor'rfl rBepAo-
crr.r Ba,rrI{KoB [ocJre oKoHrraHr.ts xr4MaKo-Tepnfirqecroft o6pa60lrn [epeA
saBepruarcqefi onepaqrzeft - lrnnSonxofi . ue gz Ba,,rr{KoB 6*no ou6.pano' 16,
r.Iy'^6r4\a. qe.MeHrar{Hr,r xoroitux HaxoArrJracb B [peAeJiax HopMbi
( 1,0-1,4 la'vr). B na6oparopubrx _yc,rioBr.rflx Bce oltu 3aKaJrr.rBadrHcb rrpli
oAnoil z roft )Ke reMneparype (810"C), Ho ornycKailucb, c uer'rbro no,'ryqe-
rrHfl pa3,rHquofi reepAocrr.r, IIppi pasJrr4qHbrx reMfleparypax: 340, 220, i80,
130" c. flo;iyua.ua rrerbrpe 

_rpyrirnbr Ba'rrzinoB c pas.rrzunofi rBepAocrbro.
Teep.4ocru r{3Mepfl, ' tu s 2-3 roqKax BAo,' lb o6pasyiouefi i lnnun4pa. napa.tr-

i
I
I

,
I
I

I

I



q4 0,8 /,2 /,6 h, nn

Psc. 3. Censl iueN4y r;ry6uHo-f i  ueMeHrupo-
BaHHofo cnos h f l  ebtcorofi  Snfyp Jlncca-

)Ky 'll'

Puc. 4. @urypu Jl'llccaxy c <npoBa'rlaM1' - l- 
IreMeiltrllpo-

;;;"; .noe" it*.to"." o66syr'trepoxenuoct' u yuacrru Qep-
pHra.
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Jre,'rbHo c n0M.rublo KI4MO-1 usnaepx"ru r(o3prrr.irrrBHyro c'rry. fl0.uy,ueuuue
pe3y,TbTaTbr, npe4clpgJeHbr Ha przc. 5. Bu4nO, qro A,rrfl BaJrr.rKOB c HOpMa!,rb_
HOil r,ry6r.rHofi qeuenraqua ua6nrc,Aaercfl xoporxafl cBfsb Me)K,4y rBepAo-
cTblo Ll \KogpI{ATHBHOtl Ctt"'tofi .

Nb
fpynIIbr

FIsx'uqs r,paiHr.rua

,y Ao B,'IeTBOp{,ITetb -
H'Oe

To xe

Mrixporcrpymypa

Hen.norsas

Pasopna,unaa MeJtr(as
6lit{Haq cerxa

I A

9A

,tA

4A

B

2B Kap-

20

A

To xe

EuIe A,rq oAHori naprr4lr us 2b
rypor : r  ueMeHrI . IpoBaHHoro c, lo f l

Ba"II4KOLB c Hop,MiarbHoft Ury,6HHOil A Crpyx-
H3MepflJrr.t rBepAocrE, KoSpIIHTI.ibHyro cfi,,ry

3A 54 58 62 HRC

Pac. 5. 3asucfitroctl, Mex<Ay Kogprl,tl-
rusuofi cunori .H TBepAocrbro /.r,s. <<na.6o-
paropHbrx>) Ba,'rr.rKoB, rnybuua rleMenra_

rI4,H KOrOpbrX HOpMa,'rr,Hafl.

y BbLCgry SHnSp .IlaccaNy npu qacro-
rax 50 a 100 fq. flo pesl4nrlaram
H3MepeHHfi 6or, 'r ,rZ ps.ggqHraHhI COOT-
rBercTEyIOiqHe 3Ha,rreHHff xo3S,$i.i,l1l.r-
eHTOB r(oppg"lsrqlt f .  oHH ONaSaII4Ct
paBHbI 'MI4 :  rnRc,  r r :0 ,950;  func ,a :
:0,904 rIpH 50 f l !  u ranc.a:0,933
IrpH rracrore 100 f'q. Orcrola c,reAy-
eT, qTO TB€pAO,Crb EaJILTKO]B nepeA 3a-
Bepuarou1erl onepa'quefi uoxuo xour-
pO,'IHpOBaTb npaKTHqe,CKH c OAI{HaKO-
Bort ToqHocTblo KaK Kogprlrr.rTllMeTp.OtB,
raK r.i no Bbr,core otaryp Jli.rrocaxy
npH qacToTe, I I I ' ITaIOUlefo Hal ]pf l ] t {e-
HHq 100 I lu .

Ha ocilosaHfir.r i lpoBe4eHHoro Hc-

EM3 6 u.rr B HeA p e H Ko,H rp o,r b K a.r e cr BcJ 
eX"f###J 

,l fr?|y"1l';'f " ki"*"" *?
BaJIIIK0B tlo SrzrypaM Jlnc,c2;1y; rny6uua ri crpyrmypa qeMegri4popaHHoro

:*9"-noTpor'IHpyercr Ha qacrore 50 lq, a efo rBepAocrb _ Ha rracrore
IUU I u. upeMfl,KoHrpo/rrfl oAHoro Bailr4wa He rrpeBbruaei lb c.

BbIBOJIbI

l. Pas6pai(orBKy BanHKoB no r,ry6nne, Ha,cbruleHrririo yrJrepoAa n crpyx-
Type rleMegTr.ipoBangofo cdlofl MolKHo ocyil{ecrp,,iflrb c Aocraroqsorl roqno.
crbro nocJre qeMeHTarIHri i.i BbrcoKoreurueparyprloro ornyc,Ka AO SaKaJrKr.{
no Bblcore a $opue @Hryp .Ilncoaxy Fra .{acrore b0 f,u. B c.tyvae o6uapy_
)KeHr.rfl BaJraKoB c 3aHHXeHHOli rny'6nHoii qevenrHpo,BaHHofo cJiofl oHr{ MO_
ryr 6uft, Ha'npa,BJreHbr Ha Ao,rreMeHTaqrtrc. c,reAosarenbHo, [peA,]raraeMbrrl
MeroA KoHTpOJrf tro3Bo,' if ler He rod'rbKo o6napyx<znart 6pax, 

"o " 
, lcnpan_

Jf lTb eto.

2. Konrpo,Tb rBepAocr[ BaJr-HKoB, qeMeHTrrpoBasHrrfi c,roli Koropbrx
yAoBJrerBopner rpe6onaHr.rflM TV, nocne oKoHrlaufiff xu,Mi.rKo-Tepntu'rrecKdii
oopaoorKn Mo)KHo lTaAex(Ho ocy[lecrBrrflTb KaK no Bbrcore Sr.rryp-.I lucca:xy,lla qacrore 100 f,u, ra,r( ri rro gr-raqegr4ro Kosp]qr4TqBHoit cu,ru.

I(o,lr.ruecreo
,BAJIIIKOB

B rpynne
Hacuulesne
yrJrepoAoM



Marsnrsr,re. g,Texrpliq. csoficrna u r:nep.{ocrl 6ucrpopextyiil'ux c:ralefi 27

3" tr4cnotrgoBar{}re yKa3aunrJx Br,rue r{er.o;r]oB He roJlbl(o o6ec[erlHBaer

cn,rOIrJHOil lrepa3pyuanrquii r(oHrpoirrr, I-to H fapaFlrHpyer 6o,lee BbIcOI(yKl

IIpoHSBO.[,i{Ter-lbFlo,crb no cpaBI{eHI]lO C Tpa.1,L{UI4OHHbI}'{ MeTO"U,O',}',I 3aMepa

rBepJ,ocrH no poKBe,T. l ) ' .

Iocrynnna B PeAa'KuI{n
29 u'apra 1979 r.;

B OKOHqaTeJIbnQlt napt.iaHre -

12 ceurn6Pa i980 r.

llO Epaucrzfi ilrattrl{Hocrpol'1re,'IbHr'lI
3aBO,4
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llpumeuaune npu KoppeKrype. _Aeropau cra,ro useecrlrb o6 .nso6perennu [9]. C,'re-

Iyer 3aMer[rb, qro B oinrnque-or ,[9] onucaunnfi s crarte cnoco6 no3BoJlqer KoHTpo!'lII-

p6sam He rolbKo r.ny6r.ruy, Ho r{ Apyrlre seo$xoALiuue napaMerpbl' xapaKrepl43yloqne

XaqeCrSO qeMeHTI{pOBaHHOTO C,TOq HSAenHft AO 3aKaJII(H, TO eCTb [O3BO"'IfleT OCyUleCTBfiqTr'

Hepa3pyillaloulufi ircnpeccnuft roHrponr xaxAoli AeraJllr Ha.ypoBHe rpa,(uillloHrlofo Me-

ra,uorpa$nuecKoro MeroAa.
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MATHHTHbIE,  SJIEKTPI, IqECKI4E CBOITCTBA I I  TBEPAOCTb
EbICTPOPEXYTIIHX CTAJIEN P6M3 14 P6M5

TI O CJI E PA3 JI 14 TI H bIX T EP M I'I II' E C K I4X OS PAEOTO K

LI. A. Kgene4os, B. JI. Henrcoa, E' E' Ilpoxopaea

I4ccneAonaulr MafHnTHbre, sJreKrpHqecKtle ceofiCrsa i{ TBep,(OcTb 6t'tcrpOpeXyulfix

craneii p6MB u P6M5 B 3aBucuMocrrr or pa3,.Ir4rrHrix pexnlnron repltuuebxofr o6pa6orKn.
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HCloJIb3oBaHuq I4cc,'IeAoeauHblx x€qax:llu,:ruK B KaqecrBe

napaMerpoB Hepa3pylIlalouefo KoHrpo!'lfi KaqecrBa nHcrpy'lteura n3 yKa3aHHbIX CTancft'

n pouleAlxnx 3a Ka,'txy H rt oc'Te,ty louurt otnyox.


