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TEOPETI/I‘IEGKI/Iﬁ AHAJIA3 TAPAMETPOB CTPYHHO-
ABPA3UBHOM OBPABOTKH JETAJIEHU

Paspaborana MareMarHdeckas MOIENh M MPOBEIEH TEOPETHYECKUI aHAIM3 MapaMeTpPoOB CTPYHHO-
abpa3uBHON 00pabOTKH JeTaneit

B nocnennee BpeMsi 3aMETHO BO3POCIIO NMPAKTUYECKOE NPUMEHEHHUE pasiind-
HBIX METOJIOB THP0a0pa3MBHON OTAEIOYHOI 00paboTku neraneil, 0coOeHHO THui-
poabpasuBHO# ctpyeit [1, 5—8]. MeTon o6mamaer psaOM HECOMHEHHBIX TOCTO-
MHCTB, K YHCITy KOTOPBIX MOXXHO OTHECTH: YHHBEPCAJIBHOCTH 00pabaTHIBAIOLIETO
WHCTPYMEHTa, OCHACTKH U 00OPYNOBAHUs, SKOHOMUYHOCTH, MMPOCTOTA KOHCTPYK-
N ¥ OO0CITy>KUBaHHA. I3 OOINBIIOTO YKcia MyOIHKani 10 3TOMY HAIIPaBICHUIO
crenyer BeienuTh padbotsl [Iposonorkoro A. E. [1, 2]. Bmecte ¢ Tem, cyrmect-
BCHHBIM HEOOCTATKOM Takoi O6pa6OTKI/I SIBIISIETCS. UHTEHCUBHBIM M3HOC KaHAJIOB
corel, 4yepe3 KOTOopbIe M0IaeTCsl abpa3vBHAs CyCIICH3HSI.

Llenbto HacTosield paboThI SIBJISIETCS HAyYHOE 0O0OCHOBaHKE BHIOOpA TEXHO-
JIOTUYECKUX MapaMeTpoB 00paboTku 1o Merony bokca-Ywuicona [3] Ha ocHoBe
9KCIIEPUMEHTAIIBHBIX HCCIICIOBAaHUN Tpoliecca CTpyHHO-aOpa3uBHOM 00paboTKH
MEIIKUX JETaJIel Majoil >KEeCTKOCTH 3aTOINICHHBIMH CTPYSIMH CXKaToOro BO3/1yXa,
Korza abpa3uBHbBIA MaTepual (B BUIE TOPOIIKA) He IPOKaYMBACTCS Yepe3 KaHabl
COIIeJ CTPYHHOTO anmapara, a IPUCOSIUHSIIOTCS K CTPYE 32 HX MpeeTaMH.

HccenenoBanne BIMSHUS OCHOBHBIX TEXHOJIOTMYECKHX MApaMETPOB HA MPOH3-
BOJUTEIBHOCTh IPOIIECCa BBINOJIHEHO IO IUIAaHY APOOHOTo (haKTOPHOIO IKCIEpH-
MEHTa C IOCTPOEHUEM MareMaTuueckod Mmozenu. IloctpoeHune maremaTHdyecKon
MOJCIIN COCTOUT M3 HUKCCICAYIOIUX 3TAIOB. BI)I60p KpUTCpus ONTUMM3ALINU,; BbI-
0op U KopMpoBaHue (PaKTOPOB; COCTABJIICHHE IUIAHA-MATPUIIBI SKCIIEPHUMEHTA; PaH-
JIOMH3allMsl OTBITOB; pealn3anys IUIaHa dKCIIEPUMEHTa; MPOBEpKa BOCHPOU3BOJIH-
MOCTH OIIBITOB; IIPOBEPKA aJIeKBaTHOCTH JIMHEHHOW MOJENH; OIEHKa 3HAYMMOCTH
KO3 QUIMEHTOB PErpecCHH.

OCHOBHBIM Ha3HaYEHUEM HCCIIElyeMOro Ipolecca SBIISICTCS yJalleHue 3a-
YCEHIIEB U JOCTM)KEHHE 33/IaHHOM IIEpOXOBATOCTH MOBEPXHOCTEH, MOATOMY KpH-
Tepuil ONTUMHU3AIMN JIOJDKEH OLICHWBATh M3MEHEHNE COCTOSHUSA KPOMOK JIeTaneH,
a TaKKe IIEPOXOBATOCTh MOBEPXHOCTH. [I0CKONIBKY ylalleHHE 3ayCCHIIEB SBIISCTCS
MIPOLIECCOM MHOTOKPAaTHOW INTACTHYECKOH Je(opManuyl U IIOCTEIIEHHOTO yIalICHUs
MHKPOOOBEMOB MTOBEPXHOCTHOTO CJIOSI CO BCEX YYAaCTKOB, B TOM YHCIE U KPOMOK
JeTaneli, KOCBEHHBIMH KPUTEPUSIMH ONTUMH3ALIMH MOTYT CIY>KUTh. YHCIIO CIIEIOB
a6pa3HBme YacTull Ha CAMHUYHBIX IUIOIAASAX MTOBEPXHOCTH O6p8.3HOB, BCJIIMYMHA
METaJIOCheMa C KOHTPOJIbHBIX 00pa3loB B €IMHHILy BPEMEHH, a TaK)Ke BhICOTA
MHUKpPOHEPOBHOCTEH 00pabOTaHHOW MOBEPXHOCTH. B LeNsX BBISBICHMS INpEeiib-
HBIX 3HAYEHUH [apaMeTpoB, TPH KOTOPHIX CYHIECTBYET IPOIECC CTPYHHO-
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abpa3uBHON 00paOOTKH, BRISIBJICHUS CTETICHH TyBCTBUTEIBHOCTH BHIOPAHHBIX KpHU-
TEpUEB ONTUMH3AINH, a TAK)Ke 0TOOpa HaudoJiee BaXKHBIX ()aKTOPOB HEOOXOAUMBI
npeaBapUTECIbHBIC OKCIICPUMEHTEI. B mpouecce nmpeaABaprUTECIbHbIX OKCIIEPUMCHTOB
YCTaHOBIICHO, YTO ClIeAbl a0pa3uBHBIX YaCTHI PACHPECISIOTCS 110 TIOBEPXHOCTSIM
MOJIMPOBAHHBIX KOHTPOJBHBIX 00pa3lloB HEPaBHOMEPHO: BJOJb KPOMOK Oojee
IUIOTHO, Y IEHTPOB IrpaHell — MeHee MI0oTHO. KpoMme Toro, cienbl oTanvaroTes pas-
MepaMH U (OPMOI, YTO 3aTPYJHSET IOJy4YeHHE OO BEKTUBHOM OIIEHKU POU3BOJIH-
TEJILHOCTH poLecca, KOTOPbIH MOXET HHTEHCU(QHUIMPOBATHCS HE TOJBKO 3a CUET
YBEJMUYECHHUS KOJIMYECTBa YAapoB a0pa3uBHBIX YaCTHII, HO ¥ 3a CUET CHJIbI €ANHUY-
HBIX yzapoB. OHaKO B Ipejesiax MOBEPXHOCTH OJJHOTO 00pa3na MojcyeT KoJmde-
CTBa PaBHOIIEHHBIX CJIEZIOB Ha KOHTPOJBHBIX IUIONIAJIKaX, OrPAaHUYECHHBIX IOJEM
BUJIMMOCTH MHUKPOCKOIIA, HE MPEICTABIISET 0COOOH TPy THOCTH.

° M, mr

Yucno oTneyaTkoB Ha KOHTPONbHOMN
nnowaake obpasua, LT
5

2 3 4 S
PaccTosHWe KOHTPONbHOW NNowanku
OT KpoMku o6pasua, MM

Puc. 1. 3aBucUMOCTb KpUTEPHUS POU3BOIUTEIBHOCTH 0OPaOOTKH OT €AMHIMYHOI Macchl
oOpabaThIBaeMBbIX AeTaleil: A — YHCIIO OTIIEYATKOB Ha Topiax obpasuos; O — Ha MIOCKO-
CTSIX TeX XKe 00pa3IoB.

HccnenoBanne MOBEpXHOCTH 00pasloOB IMO3BOJIMIIO BBISIBUTH 3aKOHOMEPHO-
CTH W3MEHCHUS WHTEHCHBHOCTH BO3JCHCTBHS YACTHIl 1O Mepe NPHOIIKEHUS K
KpoMKaMm oOpabarsiBaeMoii aetann. Ha puc. 1 nokas3aHa cBsS3b MEXAy INIOTHOCTBIO
pacrpeneneHus cIefoB aOpa3suBHBIX YACTHI] M PACCTOSIHUEM OT KPOMOK JeTaseH
pazmuaHON (opMbl 1 Macchl. M3 TpadMKoB BUIHO, YTO MaKCUMAIbHOE KOJIMYECTBO
CIIEZIOB YacTUL 11 Aetaneid Maccoit oT 0,5 1o 3,5 r mpuxoautcs Ha KPOMKH, a Ui
Jeraneii 0oblIeif MacChl MAaKCUMYM HECKOJIBKO CMEIIEH K cpeiHel yacTH. OTo 00b-
SACHACTCA TEM, 4YTO ACTAIN C MEHBIIIEH Maccoil CIOCOOHBI IIPOTHUBOCTOATH IOTOKY
CKaTOTO BO3/1yXa, XKHUAKOCTH U aDpa3UBHOIO MaTepuaja TOJIbKO B TOM Cllydae, Koraa
OHU OPUEHTUPOBAHBI KPOMKAaMH K COIUIAM, T.€. TOJIOKEHUEM, COOTBETCTBYIOIIUM
HavMEeHbIIEeMY JIOOOBOMY COIPOTHUBJICHHIO. JleTanu ¢ Gonbluei Maccoi yaepxKuBa-
I0TCSL B CTPYHHOM IOTOKE OOJIblIee BpeMsl M OPUEHTUPYIOTCS MOYTH PaBHO3HAYHO
CTOPOHAMH, COOTBETCTBYIOIIMMH MEHBIIEMY M OONbIIEMY JIOOOBOMY CONPOTHBIIC-
HHuto. TakuM 00pa3oM, YCTAHOBJIEHO, YTO JUIsl JIMCTOBBIX IITAMIIOBaHHBIX JeTajel
Mmaccoit ot 0,5 10 3,5 T MeTaJuTOCheM JIOKaIU3YeTCs BIOIb KPOMOK, T/I€ ¥ PacIiono-
JKEHBI 3ayCEHIIBl. B CBs3M C 3THM, yJOOHBIM KPUTEPHEM C TOUKH 3PEHUS] POCTOTHI
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KOHTPOJIS, HEPEPBIBHOCTH POCTA M UyBCTBUTENBLHOCTH K BO3JCHCTBHIO HA KPOMKH
SIBIAETCS] BEIIMYMHA METAINIOChEMA C KOHTPOJIBHBIX 00Pa3IloB B €IMHUILY BPEMEHU.
[MTockonbKy aHanMTH4ecKoe BbIpaXkeHHe (YHKIIMH HEU3BECTHO, TPEICTaBUM €e B
BU/JIE JINHEITHOTO MIOJIMHOMA, ITOCTPOEHUE KOTOPOTr'0 BO3MOXKHO B JIFO00# TOUKe (hax-
TOPHOTO THIIEPIPOCTPAHCTBA:

K
y:b0+zbixi+zbljxiyi’ 1)
i=1 i<j

rae Y - METAUIOCHEM B €IMHHUITY BPEMEHH C KOHTPOJBHBIX 00pa3ios, mr; by,
bi, b; - BEIOOpOUHBIE KOI(DGHUUUEHTH! PEIPECCUH, YCTAHABIMBAIOTCS SKCIICPUMEH-
TaJbHO.

®DaxTOpHI, YPOBHH W WHTEPBAJIBI BapHHPOBAaHUS (PAaKTOPOB, BHIOPAHHBIX IO
pe3yibTaTaM NOCTAaHOBOYHBIX OMBITOB, IPUBEACHHI B Ta0u. 1. Panmomusanus ombl-
TOB Ha3HaYeHa 10 TabuuIe ciy4JaiiHbix yncen [3] u npuBeneHa B Tabi. 2.

B uuciie BEIOpaHHBIX MIECTH MTAPaMETPOB UMEIOTCS JIBa, B3aUMOJICHCTBHE KO-
TOPBIX 110 AMPHOPHBIM TaHHBIM [4] Tpe/noaaraeTcsi CyeCTBEHHBIM, TI03TOMY IPH
MUHAMH3AIUU KOJMYECTBA OIMBITOB B BHIOPAHHOM TUIAHE THUIIA 253, MIPEICTABIISIO-
nieM coboii 1/8 perutiky, 3G deKT B3aNMOACHCTBIS MEXIY X1 U X, (pakTopamu ore-
HUBAETCS OTIEIBHO. B CBsI3M ¢ 3THM BBIOpaHBI CIICAYIOIIIE TCHEPUPYIOIIIE COOT-
HOIIICHHS .

X4 = X1 X3, X5 = XoX3; Xe = X1 X2Xs.

Torma noxydaeM ClieIyroIie ONpeIesONIre KOHTPACTHI

1=X1X3Xs; 1 =XoXaX5; 1 = X1 X2 X3 X6..

[lepeMHOXHB MTOTIAPHO ONPEACIISIONINE KOHTPACTHI, OTYIHM:

1 = X XoXaXs; 1 = X1 XsXe; 1 = XoXgXe.

IIpousBeneHue Tpex ONMPECISIONINX KOHTPACTOB PaBHO 1 = XgX4XsXe. Paspe-
HIaromas Croco0HOCTh MaHHOM 1/8 pemyMku BhIpaXkaeTcsi 00OOIIAONMM OMpeie-
JISTFOIIUM KOHTPACTOM

1= X1 X3 X4 = XoX3Xs= X1 X2 X3Xes = X1 XoXg4X5 = X1X5Xg = XoXgXp.
OICHKU CMEIITUBAKOTCS CIICAYIOIIUM 00pa3oM:
by — By +Bas +Bss +Bass +Bass;
b, = B, +Bas +Bas + Pizs + Buas;
by — Bs + By +Bos + Biss +Pusss
by, = By +Bis +Bas + Pros + Base:
b5 - BS +B23 +B16 +BlZ4 +B346;
bs — B +Bis +Bas +Proz + Basss

Ecnu npeHeOpeyb TPOHHBIMH B3aMMOJICHCTBUSAMHU KaK HE3HAYAIUMH, TO Ka-
JKmas OllCHKAa OyIeT CMENIaHa C JBYMs MApHBIMH B3aUMOJCHCTBUSAMHE, HO IIO-
CKOJIBKY TOCTYJUPYETCs JIMHCHHAS MOJENb, 32 UCKIFOUCHHEM U3BECTHOTO CYIIle-
CTBCHHOTO B3aUMOJICHCTBUS X; Xp, IAPHBIC OUCHKU fse; Saa; Pas; Pas; Pia; Pos; Pis;

Bas; Pas; Pis; Pis; Pos HESHAUMMBIL B, ClieR0BATENBHO, D1= f1; D= fo; 3= f3; bs= fs;
bs= fs; bs= fs Bce ocHOBHBIE 3(P(HEKTHI OIEHUBAIOTCA PasIebHO APYT OT JpyTa.
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JIiist OCTPOCHHS MATPHIBI MiTaHupoBanus 2°° HCnosb3yeM MaTpuity 2°, noctpau-
Basl €€ C OMOIIBIO TEHEPUPYIOIINX COOTHOIIECHNIH COOTBETCTBYIOIMMHU YPOBHAMH.

Tabnuna 1 — dakropsl, HHTEPBAJIBI M YPOBHU BapbUPOBAHUSI

'YPOBHHU BapbuUpOBaHUsl [[IHTepBAIEI

DakTOpsl

1 O 1 BapbUPOBaHUS
X1 - 06BeM 3arpyskaeMoro abpasusa, Vu,cv® [140 100 60 40
X, - eIMHMYHAS Macca AeTaleid, My, T 3 1,75 0,5 1,25

X3 - cyMMapHasi Macca 00padaTsBaeMbIX

meTaneit, Q, kr 0,325(0,21 01 11

X4 - 00BeM 3amuBaeMoii skuakocta W, , 11 1,5 1,0 0,5 0,5
X5 - 3epHUCTOCTh abpa3uBHOrO MaTepuasa, 630 W15 b00 P15
d,, MKM

X - comepaxanue coxsl (Na,CO3) B xuIKO- o 15 0 15
ctu, K., %

Marpuiia TIaHMpOBaHus, TpeacTaBistonmas coboit 1/8 permmmku ot 26, 3a-
JTaHHAsl TCHEPUPYIOIIMMHU COOTHOIICHUSAMH: X4 = X1 X3; X5 = Xp X3; Xg = X1 Xp X3 H
pe3yIbTaThl 3KCIIEPUMEHTa MOKa3aHbl B Tabn. 2. BocmponsBoamMocTh mporecca
MpoBepeHa ¢ moMomIsio kpurepus Koxpena:

SZ
_ ma:
G ="2-<G(0,05; f ; f,), 2

st
2 L v )2
rie S; = Z(Yup —-Y)® - aucnepcus pe3ysbTaTOB OINBITOB HA U-TOM COYeTa-

HHUH YpOBHEH (akTopoB (3HaUeHMs CBeIEHH B Ta0M. 2); p=1,2,...; m =2 uuc-

JIO TapaJuIeNbHBIX OMBITOB,; §2  =0,07 - nauGonsuias u3 nucnepcuii; G (0,05; f;

umax
f,)=0,6798 - TabnmuHOoe 3HaYeHue kpurepus Koxpena mpu 5% ypoBHe 3Ha4H-
moctH; f, =n =8 - uucno HezaBUCcHUMBIX OleHOK aucnepcun; fy = m-1=1 -
YHCIO cTemneHed cBoOosl kaxaoit onenku: G =0,21. Tlpomecc BOCTIPOM3BOANM,
tak kak G = 0,21< G(0,05; 8; 1) = 0,6798. TIpu 5TOM IHCHIEPCHS BOCTIPOU3BOIH-
MOCTH

n

2.8
§2 - ut $_032 =0,04. (3)
y n 8

Pacuer k03¢ huIHIeHTOB perpeccuu MPOn3BEACH MO CJICI[YIOHLI/IM hopmymam:

no__ no___
Z yu Z yu Xiu Z yu XIU ju
b — u=1 . b — u=1 . b _
0 ) i )
n ' n ! n
B cooTBeTcTBUU C 3TUM MOJIYYCH TIOJIMHOM .

y =17,3 + 2,625x; - 2,575x;, - 1,2x3- 1,775x4 + 0,375x5 + 0,96x5 +1,95x1x,. . (4)
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AZICKBaTHOCTh TIOJIyY€HHOH MOJIENH TPOBEPSIIACh C MOMOIIBI0 KPUTEPHUS
@urepa. ['mnore3a 00 aJleKBaTHOCTH MOJIENIM NPUHUMAETCS, €CIM  BBIOIHSACTCS

PaBEHCTBO
2

F=0 <F@005f,1,) [ )
Sy
(5

rae Sfo vl ey pacdeTHOE 3HaYCHHE OTKIIMKA B U -TOM OIIBITE;

n-k-1
F(0,05; f,s; f,) - xpurepuiit ®uiepa npu 5% yposHe 3HauumoctH; f,y = n-k-1 -
YHCIIO CTCHCHEH CBOOOIBI JUCIIEPCHU aJICKBATHOCTH; fy - 4ucIO cTeneHeil cBo0o-
bl TUCIIEPCHH  BOCIIPOM3BOIUMOCTH.

Ta6mua 2 — Marpyia IIaHHPOBaHMs IPOOGHOTO (aKTOPHOTO SKCIepuMenTa 27
(1/8 perutnkm)

MeramiocbeM

Yu
S 2
3HA4YCHUE

oTKIMKA
Yui Yu2 u

X1 X2
X1 X3 =Xg
X2 X3 = X5

<

Pangomu3aIus onbIToB
DUKTUBHAS TIEPEMEHHAs Xo
O0beM abpasuBa X;
Enunnynas Macca aeTanu Xp
CyMmapHas Macca Jeranei
X3
Dddexr B3aumoaeiicTBUs
O0BEM KUIKOCTH
3epHUCTOCTb abpa3uBa
ConeprxaHue coJpl
X1 X2 X3 = Xg

N
+

'

'
+
+

'

'
+

20,16(20,44| 20,3 | 0,04 | 20,3

(&)
+
+

\

!

!

!
+
+

24,64|24,95| 24,8 | 0,05 | 24,8

8 + - + - - + - + 10 | 10,2 | 10,1 | 0,02 | 10,1

1 + + + + + + + + [17,45(17,75| 17,6 | 0,05 | 17,6

3 + - - - + + + - |17,92|18,28| 18,1 | 0,07 | 18,1

7 + + - + - + - - 116,16|16,44| 16,3 | 0,04 | 16,3

4 + - + + - - + - (10,32|10,08| 10,2 | 0,03 | 10,2

6 + + + - + - - - [21,11209| 21 |002| 21

ITo moy4eHHOMY YpaBHEHHIO HAWICHBI PACUCTHBIC 3HAUCHU Y, (IaHHbIC 3a-
HeceHbl B Tabu. 2). [TockoIbKy MOMyYeHO abCOTIOTHOE COBIAACHUE Y, H Y, AUC-
nepcus afekBaTHOCTH OyneT paBHa 0, B COOTBETCTBHHM C 3THUM JI0OOE 3HAYCHHE
kputepusi Pumepa OyAeT yAOBICTBOPATH YCIOBUIO ajaekBaTHOCTH. OTcroza cie-
JyeT, 4TO MOIydYCHHas MOJENb aJCKBATHO OIIMCHIBAET HCCIEIYEMBIH IpoIecc.
[IpoBepka 3HaYMMOCTH Kaxka0ro koddduipenta npoBoauTcs HezaBrucumo. OreH-
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Ka BBIMOJIHEHA ¢ momomibio t - kpurepust Creionenta. Koahouimenr cunrtaercs
3HAYMMBIM, €CIIH BHIMTOJHACTCS HEPABCHCTBO

Sy
7 (6)
rae t(0,05; f, ) - 5%-nas Touka pacupenenenus Crbrozenta c f, = 1 crenensamu
cBOOOIBI,

Ib|* Ab, =t(0,05; f, )

Ab, =12, 71—“0’04 0,898.

B

Bce momyueHHble Mo pacueTy Kod(pduIMeHTh perpeccud, kpome bs =
0,375, 3HaunMBbl. DTO 3HAYMUT, YTO MOTPEIIHOCTHIO Y B YPaBHEHHHU perpeccuu Oy-
net Bemuunta 0,375. TTockombky kK03(dHIHEHT Ds MMeeT MOMOKUTENbHBIN 3HAK,
rapameTp ONTHMHU3AINH JIOJDKEH PACTH NPU €T0 YBEIWYEHHUH, OIHAKO JajbHeHee
YBEJIMYECHUE 3E€PHUCTOCTH abpa3nuBa NPUBOAUT K CHIDKEHHUIO Kjlacca IIepoXoBaTo-
ctn R, 6oxnee 6,3 — 6,8 MkM, B CBSI3M C 9THM YBEJIMUYCHHE MHTEpBAJIa BapbUpOBa-
HUA HenenecooOpasHo. Ha ocHOBaHMH MTPOBEICHHON CEpUH SKCIICPHUMEHTOB OJTY-
YeHHOE ypaBHeHHE perpeccud (4) ¢ ydeToM 3HAYMMOCTH KO(P(HUIHEHTOB IpH-
MET BHI:

y =17,3+2,625% —2,575X%, —1,2X, —1,775X, + 0,96, +1,95X X,. (7)

JIns ncronp30BaHUs B TEXHOJOTHUECKUX pacyeTax MOJIydYeHHOE ypaBHEHUE
MIPUBEJICHO K HATYypaJIbHBIM IIEPEMEHHBIM C Y4€TOM COOTHOILICHHH:
Vv -100 m-1,75 Q-0,2125 W-1 K-15
= Xpm——— XeES I X=X =
40 1,25 0,1125 0,5 15
[Toce mpocToro npeobpa3oBaHus MOIYIHM:
M = 26,086 — 0,003V, — 5,96m, — 10,65Q, — 3,55W,,.+ 0,6k + 0,039m,V,.  (8)
3aBHCHMOCTh IIEPOXOBATOCTH ITOBEPXHOCTH OT BAKHEHIINX IapaMeTpoB
CTpy#HO-abpa3uBHONW OOPaOOTKM OIMUCHIBACTCS MAaTEMaTHUECKOW MOJIEINBIO, TO-
CTPOCHHOW aHAJIOTHYHBIM ITyTEM; YPABHEHHE PEIrPECCHHA MMEET BHL!
yr = 1,18 + 0,028x; — 0,083x; — 0,15x5 + 0,066%, + 0,023X;X,.
B nepeBosie kK HaTypalbHBIM IEPEMEHHBIM:
Ra=1,5-0,03V,—0,11m,— 0,33Q, + 0,033W,,.+ 0,096 m,V,..
[ony4yeHHOE ypaBHEHHE IO3BOJIICT IPOTHO3UPOBATH PE3yJIBTATHl 00pPadoT-
KM, penraTh KOMIPOMHUCCHBIE 3aJlaudl BRIOOpa MAaKCUMAaIBHON IPOM3BOANUTEIHHO-
CTH NPH 3aJJaHHOW LIEPOXOBATOCTU. B yCTaHOBIEHHOM Auana3oHe 3HAYCHUN Ia-
paMeTpoB Ipolecca NIEPOXOBAaTOCTh MOBEPXHOCTH U3MEHAETCS B y3KUX Ipeaenax
ot Ry= 0,96 no R,=1,54.
3aBHCHMOCTh IIEPOXOBATOCTH ITOBEPXHOCTH OT OCHOBHBIX TEXHOJIIOTHUYECKUX
mapaMeTpoB Ipolecca MpoMLIIocTpupoBana rpaduxom (puc. 2). 13 npuseneH-
HBIX TPa()UKOB BUIHO, YTO BBICOTA MUKPOHEPOBHOCTEH CHMXKAETCS NMPH yMEHbIIIE-
HUM KOJIWYeCTBa abOpa3sMBHOrO Marepuaia M MpU yBEIMYECHUH €IUHWIHONW M CyM-
MapHO# Macchl 3arpyeHHbIX jeraneil. 13 rpadukoB Takke BHIHO, YTO BHICOTA
MHKPOHEPOBHOCTEH Ha JeTalsIX pacTeT NMpH OJHOBPEMEHHOM YBEIHMUYCHHU elu-
HUYHOU ¥ CyMMapHOH Macchl I€Tajlei.
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Puc. 2. 3aBucuMOCTh MEpOXOBATOCTH MIOBEPXHOCTH OT €IUHUYHON M 1 cymMMapHOoit Q mac-
CHI JieTanell u cyMMapHoit Maccrl abpasusa: 1 — 140 em®; 2 — 60 cm® B paGoueit kamepe.

3aBHCHMOCTh ChEMa METajula OT OCHOBHBIX MapaMeTpoB IPOAEMOHCTPUPO-
BaHa rpadgukoM Ha puc. 3. 31ech ChbeM MeTajula BO3pacTaeT NpPU YMEHBIICHHU
€IMHUYHOM ¥ CyMMapHOW Macchl 00pabaThIBaeMbIX JIeTajel, a TaKkKe MPU yBEIH-
4yeHUH o0beMa abpasuBHOro marepuaina. [loiaydeHHbIe (YHKIMOHAIBHBIC 3aBHCH-
MOCTH MMEIOT CIeIYIOMuni pu3ndeckuii cMpici. [letany ¢ MUHUMaIbHOW eAnHUY-
HOW MacCoW JISTKO Pa3TOHSIOTCS CTPYEH CIKATOTO BO3AyXa M YAApSIOTCS 00 oOpe-
3WHEHHBIE CTEHKH paboueii kaMepbl. B MOMEHT CTOJIKHOBEHUS, MEXIY CTEHKOH U
JIeTaJbl0 MOTYT HaXOIUThCSI aOpa3WBHEIC 3€pHA, KOTOPHIE MPOU3BOAAT Iedopma-
U0 MHUKPOOOBEMOB MeTajla JeTand. BeposSTHOCTh HaXOXIEHHs aOpa3WBHBIX
3epeH B MECTE CTOJIKHOBEHHS JIETANIN C a0pa3uBHOW CTEHKON YBEITHIUBACTCS B TOM
cilydae, Koryia 00beM adpa3MBHOTO MaTepualia, 3arpy’aeMoro B pabouyro Kamepy,
- MakKCHUMAaJbHLIHA. DTO ABIAETCI HpPI'-lPIHOﬁ TMOBBIIICHUA TTPOU3BOAUTCIIBHOCTU U
YBEJIMYCHUA BbICOTHI MHKpOHepOBHOCTeﬁ.

IIpu yBennueHun cyMMapHOM MAaccChl 3arpy3KHU JeTajieil SHEprus CTpyu cxa-
TOr0 BO3AyXa, MPUXOJAINASACS HA OAHY J€Tajb, yMEHbIIAETCs. B CBSI3U 3TUM CKO-
POCTh UX JBHMXEHUS M13/1a€T, YAaphl O CTEHKH CTAHOBSATCS CIIa0bIMHU, a ChEM MeTall-
Jla JIOCTUTaeTCsl TOJIBKO 33 CYET Pa3HOCTH CKOPOCTEl aOpa3sWBHBIX 3€peH W JeTa-
sedt. Ilpu 3TOM BBICOTa MUKPOHEPOBHOCTEH YMEHBLIAETCS U CTAHOBHUTCS Xapak-
TEPHOW M BO3ACUCTBHUS CIWHIUYHBIMH aOpa3sMBHBIMH 3€pHAMH B BO3IYIIHOH

cTpye.

Q. rx10*

Puc. 3. 3aBucumMocTs MeTayutocremMa M OT eAMHIUYHON Macchl aeTaieit M, CcyMMapHOH Mac-
b Q 1 cyMMapHOii Macchl abpasuBa; 1 — 140 em®; 2 — 60 cv® B paGoveii kamepe .
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CHIXEHNE TPOU3BOIUTENBHOCTH, BEIPAKEHHOE YMEHBIIEHHEM ChbeMa MeTall-
Ja C KOHTPOJIBHBIX 00pa3LoB MPU YBEIMUYCHUH KOIMUYECTBA pabodel >KHIKOCTH,
TaK K€ KakK IPH YBEINYEHHH CyMMapHOW Macchl 00pabaThIBaeMBbIX AeTalieid, 00b-
SCHSICTCS YMEHBIICHHEM YJEJIBHBIX 3aTpaT SHEPrMH CTPYH CXKaTOro BO3Ayxa B
Macce 3arpy3ku. Cnaboe BIMSHHME 3epPHHCTOCTH aOpa3sMBHOIO MaTepHaa Ha CheM
MeTayla M LIEPOXOBATOCTh IIOBEPXHOCTH OOBSCHSETCS TEM, YTO abpa3vBHBIC
3epHa MEHbIIEeH 3epHUCTOCTH, UHXXEKTUPYSICh B CTPYH, ObIcTpee HaOMparoT CKO-
pocTb, yeM Ooee KpynHble 3epHa. [1oaToMy 3amac KMHETHYECKOH SHEPIHU KpyI-
HBIX 3€pEH, MMEIOINX OOJBIIYI0 MAacCy, HO Malyl0 CPEIHIOI0 CKOPOCTh Iepen
CTOJIKHOBEHHEM C JCTAJIbIO, PABEH 3aMacy KHUHETHYECKOW SHEPTHUH MENKHX 3€pEH,
MMEIOIINX MaJyl0 MacCy, HO OOJIBIIYI0 CKOPOCTb.
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YK 621.922.04
H.E. UBAHOB

CTPYKTYPHO-TIAPAMETPUUYECKHWI AHAJIN3 U CUHTE3
TEXHOJIOTUYECKOT'O ITPOIIECCA MEXAHUYECKOM
OBPABOTKH PE3bEOBBIX OTBEPCTHUI B TOPJIOBUHAX
BAJIJIOHOB

IpuBeaeHBI pe3yabTaThl SKCIICPUMEHTATIBHBIX HCCIICOBAHUH TAPAMETPOB TOYHOCTH 00pabOTKH OTBEp-
CTHil B rOpJI0BHHAX OAJUIOHOB ¥ KaUeCTBA HApE3aHUs B HUX TEPMETHYHON KOHHYECKOH pe3bObl M Ipen-
JIOXKEHBI HOBBIC PEIICHHS 10 CO3aHHI0 3()(PEKTHBHOTO TEXHOIOTHYECKOTO IMPOLECcca MEXaHHYECKO
00paboTKM pe3bOOBBIX OTBEPCTHH B FOPJIOBHHAX OAIOHOB

[Tpn m3roroBneHny OANIOHOB B YCJIOBHSIX MacCOBOTO IPOM3BOJICTBA HA aB-
TOMAaTHYECKUX JMHUSIX BO3HUKAIOT CJIOXHBIC 337a4M 110 00ECIICYCHUIO KaueCTBEH-
HOTO Hape3aHWsl FTepMETUYHON KOHMYECKOW pe3nObl B OTBEPCTHH TOPJIOBUHBI Oaj-
JIOHA TIOJT BEHTIIh. [IpakTHKOH yCTaHOBIIEHO, UTO A0 16% m3roraBnuBaeMbIX Oai-
moHOB U3 ctam 30XMA He COOTBETCTBYIOT TPEOOBAaHHAM IT0 KAYSCTBY HApE3aHUS
pe3bObI BeileICTBHE 00pa3oBaHus TYroi wiu mpociabieHHoi pe3pobr [1-3]. Dto
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