HAYYHbIE OCHOBDbI
COBPEMEHHOI'O
MALLNHOCTPOEHWUA

Kadenpa MallnHOCTpOEHUS
HoueHT KpacHbin B.A.
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[lBuUratenbHbIN [lepenaToyHbIN

MEeXaHNU3M MEXaHNU3M
AcnonHUTENBHBIN

MexaHunam MeXaHU3M
NUTaHuna ' X0NOCThIX XO40B

ABTOMAT

cnonHUTenbHbINA
MexXaHU3am

—

cnonHUTenebHbIN
MeXaHWU3am
pabo4yunx xon0B

i N

MexaHunam
3aXkuma

MexaHunam
nepeknto-
YyeHUs

MexaHnam

perynupo-
BaHMA xoaa

MexaHunam
KOHTpon4
KayecTBa

MexaHn3m

KOHTPOSSA
KonuyecTsa

[poyune
Mexa-
HU3Mb

CTpyKkTypa aBTOMaTa




3aBmcumocTb N oT K

[ padomku
NPOMN3BOANTENTBHOCTU
Npu pasnu4HbIX t, (1, I,

1,



Mpeaea-
puTenbHOE

Tex-
HOMorun-
yeckas

OpraHwunsza-
LUMOHHasA

“YXN3HEHHbIN
LMK
unsnenuvs

NaroToB-
neHwne

JdeMoHTax

Ynpaene-
HWe, YJeT,
ANCNETYUN-

O6cnyxu-
BaHue

ToBapHas
nonnTuka

JKcnnya-
Tayusa

AT1anbl U pasbl XKL



Pp' > —>p P,q max
Ay | A
ﬂ,‘ A e P
— —P l
P|,/|3M ITp
Ay
% < > 7
Pmax > ‘
a 6 8

Cxema COOTHOLUEHNN 3HaA4YEeHUN U
XapaKTePUCTUK rnokasaTesnsi Ka4yecTBa




_ G
1 2 3
- d
t A
Xapakrtep KpuBas
M3MEHEeHNS MeXaHN4YeCKoro
MHTEHCUBHOCTU M3HOCa

OTKa30B



Umax Um ax

v
8

Umax

0
TB| #

6

Buabl 0TKa30B: @ — nocTeneHHble; 6 — BHe3arnHble; 8 —
CIOXHbIe
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4-n knacce //2/ /
o Ne12
3-1 Knacc .
2-1 Knhacc
///
. /
1-n knacc //1“/,
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0 02040608 1

MaTpuua KpUTUYHOCTU

Fi(t)

F,(®)

Cxema

MOOYODANDIANADADALINIAC
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200
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|
|
|
|
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B
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|
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P(t)

3aBUCUMOCTb 3aTpar OT
HaOEeXHOCTU



TexHonoruye-
CKMIA npoLiecc
(BUAbI U NO-
crneposa-
TEMNbHOCTL
onepawuw,
PEXUMBI,
METOAb!
KOHTpONS)

[lapameTpbl

KayecTsa U3-
[OTOBNEHMS

nsgenus (Tou-
HOCTb, Ka4ecT-
BO MOBEPXHO-
CTW, MEXaHu-
YecKue CBom-
CTBa, CTPYKTY-

pauap.)

3kennyatauy-
OHHble CBOU-
CTBa U3nenus
(M3HOCOCTOM-
KOCTb, yCTano-
CTHas npou-
HOCTb, @HTU-
KOPPO3MK-
HOCTb 1 Ap.)

[TokasaTenu
Ha[EXHOCTU
(pecypc,
BEPOSTHOCTb
De30TkasHou
paboTbl 1 ap.)

3aBUCUMOCTb HAJEXHOCTN OT YPOBHHA

TEXHOJTIOITMYECKOIO rnpouecca

10




Monutuka npeanpuaTuna
B o6nacTu KayecTBa

| —— BbICWUWM

CoanaeTca
//l' PYKOBOOCTEBOM

10. TEXHUYECKAR
NOMOLEL B OBCI1Y-

MUBARK N

bopmupyeTca

PYKOBOOCTEOM
npeanpuaTia

| Cucrema KayecTBa |  npeanpuaTtha
| | Kak cpeacTeo
| / | \ peanuvaaynn
| | NOnNKT KK
| O6ecneyeHue YnpaeneHue YnyJiseHue | gpoeﬁﬂ:apcﬁm”
| KayecTBa KayecTBOM KayecTBa : dalasn
| 2. [IPOEKTUPOBARUE Wi |
| PASPABQTKA TEXHIYECK X 3. MATEPUANBHO-
| TPEEOBARI, PASPABOTKA TEXHUYECKOE |
1. MAPKETUHT, noucky  [POAYKLIAN CHADIERIE |
1 USYIEHNE PHIHKA |
! 4. IOAFOTOBKA U
| PASPAEOTKA
11, YTUIN3ALNA gigm ziggZTBEHHMX
NOCHE HCNOME- .
30BARNA |
| I
| .
| 5. 1POU3BOACTBO
I

9. MORTAX ¥t GKCNONYATALMA

7. YNAKOBKA 1 XPAHEHWE

8. PEANU3ALNA 1 PACNPEARENERNE

6. KORTPOME, NPOBE-
AEHUE NCOBITAR WA 1
OBECNEROCBAR W

Cuctema

yrpaBrieHn4d

KayecTBOM
(netTn4
KayecTBa)
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LIENEBAS

HAYYHO-
TEXHUYEC-
KAA
TNPOrPAMMA

ObecneyeHune
KayecTBa



lNnaHnpoBaHune
KoppekTupytoLlee gencrame

) Plan -P
Action - A

Lukn

/ ynpaBneHus
Check-C

Do- D

Henctene
KoHTponb

YnpasneHue Ka4eCcTBOM MO 3aMKHYTOMY LINKNY
PDCA
(kpyr demunHra)



Mcnonb3oBaHu lMpoekTnpoBaHue

€ pasfimyHomn
MHdopMaLmm
Kpyrosow umkn
onepaTuBHOro
ynpaBneHus
Action - A KayecTBOM
TexHuyeckoe
obcnyxnBaHm
e
Kpyrosow uumkn no
obecneyeHunto
KayecTBa
MNogTBepxaeHue
KayecTBa npu
NCNonb30BaHUN
TOoBapa

MN3roToBneHne

KpyroBou UMKN ynpaBreHna KkadecTtea
npoayKumu



TIPUHATUIE
PELIEHAN

AHANS $‘

[lenctBna nNo yctpaHeHUo
OTKJTOHEHUN OT KadyecTBa

7 » KOHTPO/Ib




OO011ee pyKoBOICTBO

BsanMonelicTBue ¢ BHEITHEN

IHocraBmmkn ) - cpenoii IHorpedurenn

IIpunstue pemenuii <

PaspaboTka
IlonnTuka KauecTBa

MepPOnNpPUATUN:
1. YcTpaHeHne gedekTos;
+2. MNoBbiWweHne

IlnanupoBanue KkBanudukaumm n
Ka4yecTBa MOTUBALMM NepcoHana;
i WHdbopmaumsi o 3. YnydiieHne matepuarnsbHon
KayecTBe | Gase;
Opranuzaius paboT 1Mo Ka4eCTB npoAayKuuu i
P P Y PoAyKH 4. YnyJdweHue ynpasneHus
npeanpuaTms

OO0yueHue nepcoHana

Y

R [IpounssoncTBO KoHTponb KayecTBa

dDyHKUMOHaNbHas cxema yrnpaBreHusi kKayecTsa
NpoayKUnn Ha NPOU3BOACTBE



foteru, A

CBSI3AHHbIE

C FIIOXUM [TEPBOHAYATLHAS 30HA

KAYECTBOM YMIPAB/IEHHVSA KAYECTBOM

/
/
VAYYLIEHVE KAYECTBA
HOBAS 30HA
[TEPBOHAYATIBHO YIIPABSIEHVS KAYEC TBOM
SAMNTAHVPOBAHHOE NPOHIECKUE /
OBECIEYEHWVE 7
KAYECTBA MOTEPU
- >
BpPEMS

Bosgenctema Ha ynydlleHue
KayecTBa .



Ilemnsa kauecmea

[NoBbllWweHNE
KayecTBa
npoayKumnm B
npotecce
M3roToBNeHUst

Bekmop Kauecmea

lNoBbilleHne
Ka4yecTBa Ha
aTane
KOHTpONs

=

S~

MNoBbileHne
KayecTBa Ha
aTane

K_\

MaTtepuanbHas
6a3za:

O6opynoBaHue;
MomeweHns:
TpaHcnopT;

TexHonornu

nnaHMpoBaHUA

Bbasa kadecTtBa

Opranusanus
pador

MNMepcoHan:

MaTepuanbHbIn
NHTEpeC;

KBanudukauus;

ObyueHue

«Mopgernb kadyecTBa»



NcxopHoe

nonoxexnwue Metnn

KayvecTBa

PeanbHoe nonoxeHwue MNetnu
Ka4yecTBa Ha BTOPOM 3Tana

Cxema noctpoeHus «lletnu

KadeCTBa» Ha MNIMOCKOCTH



62

Pa3paboTka KoMmnnekca MepornpuaTUN Ha KaXXJoM aTane
«[letnn kayecTBa»



+ZAn

A

BapunaHTbl pa3sutusa «lletnn kayectsa» Ha NiOCKOCTU:
a) nonoXxwuTterbHble U 6) oTpuuaTenbHble pes3ynbTraThl



IIpousBoacreo
NPOAYKIHH

UHcdopmauums o
KayecTBe NpoAayKLuuu

IIpenocraBiaenue ycayru

KoHTponb kauecTBa npoAykKuuu

UHcopmauums o
KayecTBe ycnyru

KoHTponb kauecTBa ycnyru

Cxema 3amMmeHa 3TanoB B cucteme
ynpaBrneHnsi Ka4ecTBa ycnyr




BA3bI
CHABXEHWA A B c

BXxoaHow
KOHTPOb
KAYECTBA

YUACTOK
CBOPKK

YUACT OK
CBEOPKM

YUACTOK
CBOPKM

KcuTrPomm
KAUECTRA

YUACT OK
CBOPKKM

YUACTOK
CBOPKM

YUACTOK
CBOPKM

[1pon3BOACTBEHHbIE CXEMbI: @ —
TpaguunoHHasa; 6 — JIT .



Rz, MKMm

L N

5,2 \ |
4,0 \\. ;
| K

A2

0,8 #
0 2 4 6 I

N3meHeHune
LLIepOXOBaTOCTH
NOBEPXHOCTU TPEHUSA NpU

N3HallnBaHUN:
1-R,,  =54MKM; 2-R
Ncx
= 0,5 MKM

Z UCX

U, MKM 2

| Rz, MKM

3aBUCUMOCTb U3HOCA
OT BbICOTbI
HEPOBHOCTEN
NOBEPXHOCTU
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VIHTEHCMBHOCTL M3HOCA
B MPOLIECCE npupaboTKi

|
|
v

o WV
| |

yBenmdeHme e pO)io BaTOCTU
I Yl Y 10
o -
CxemaTunyeckoe npeacrasneHmne opmMmnpoBaHnsi paBHOBECHOW
LLIepOXOBATOCTU: | — 30Ha CXBaTbIBaHMUS; Il — 30HA NPEUMYLLECTBEHHO
MOJIEKYNAPHOIo N3HocCa; Il — onTuManbHas 30Ha MOSIEKYNSAPHO-

KMHETUYECKOro n3Hoca; IV — 30Ha NpPenMyLLLECTBEHHO MEXaHNYECKOro
25
N3HOCa; V — 30Ha MUKpOpe3aHnS




a)

6)

U, MKM S

60
40

20

60
40

20

A\ Rz

0

32 64 96 128 160 192 4 rpebellka Ha 1 cm

g=====3 ..

I

0

32 64 96 128 160 192 44 rpebewwka Ha 1 cm
Yncno ABOMHbIX XO40B n-10‘°’

KpuBble n3Hoca (a) noBepxXHOCTEN C
pa3nn4yHon doopmoun HePOBHOCTEN (8) Npu
OANHaKOBOW BbICOTE HEPOBHOCTEN R,



.1, MI'Ia(Krc/MMQ)

294(30)
275(28)

255(26)
235(24)
216(22)

196(20)
177(18)

;

[
w~~

0'

<8~

0 10 20 30 40 50 60 70 Rz Mk

3aBUCUMOCTb npeaena

BbIHOCITMBOCTU OT

BbICOTbl HEPOBHOCTEW

0.4, MI'Ia(Kro/MM2)

294(30)

196(20)

1 2
\_‘/

Ppesepo-
BaHve;
Rz=8..14

Lnndpoga-
Hue pyd-
HO€;
R=14,0

[Lnudposa-

HYe-H10NW-

POBaHMe;
R=3,0

Crpora-
Hye-+H1onw-
POBaHNE;
Rz=3,0

BrnusiHne HanpaBreHns LWTPUxXoB
0bpaboTkM HEPOBHOCTEN HA
npegen BbIHOCINMBOCTU Npu n3rnde
NrocKMx getanen na ctanm 2X13: 1
— PUCKN Nonepek aetanu; 2 — PUCKU
BOOMNb AeTanu
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U, Mr

Q o

2’5 \ G- 1mex
2,0 \
N

1,5 NG

1,0

)

200 300 350 400 H,krc/mm’
1960 2940 3470 3920 H, Mlla

BrnnsaHne Haknena Ha nsHoc
cTanbHbIX Banukos (B.C.
PbicuoBa)

a 6
100, %
{ oot Ly b g
O T
L9 o P
104 - S
o o
100
40 60 80 120 130 140 150
h, MKm H

Brninanue rmybuHbl (a) u ctenenun (6) Haknena,
CO3[1aHHOIo TOYEHNEM,
Ha npeaern BbIHOCIIMBOCTY cTanu 45



Puc. 6.9. BnuaHne myOuHbl Haknena npu
pasnuyHbIX MeTogax obpaboTKM KaponpoYHOro
cnnaea Ha vucrno uuknos NV o ero paspyLlueHua npu
BbICOKUX TemMnepartypax (no MaTepuanam
C. T. KmwkuHa, A. M. Cynnmel u B. 1. CtporaHoBa):
1 — anekTpononupoBaHWe; 2 — NorMpoBaHUe nocrne
wnndosaHus, 3 — wnndoBaHve; 4 — nonupoBaHne
nocne TOUEHUS: 5 — uncrtoBoe TOYeHue,
6 — nonupoBaHWe; 7 — YepHOBOE TOYEHNE

Yucrno yukrios N-1 0°

e

12 X
\ 52
10 R v 3
o %
\ O 4
6
Y 5
4 X 6
2 \W 7
0 50 100 150 200

[nybuHa Haknerna h, MKM
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Ty t =700°C,

A =

fl 0=360 Mla  pyc 6.10. Bnnanue naknena npyu pasnuyHbIX
200 t m //é\t=800°0, mMeTogax o6paboTKM XaponpovyHOro cnnasa
5=180 M[lg 1@ BPEMA A0 ero  paspyleHus npu
150 MCMBITAHUN € LIMKIMYECKUM HarpeBom (no
AaHHbiM  C. T. Knwkunna, A.M. Cynumbel n
100 | % B. 1. CTporaHoBa): 1 — anekTpononnposaHue;
N7 7 2 —nonupoBaHne  nocne  WNUOBaHUS;
30 %%/%%// T 3 — wnudoBaHue; 4 —nonupoBaHne nocne
%% /% /ﬁq i TOYEHUA; 5 — YNCTOBOE TOYEHUe; 6 — nonumpo-

1 4 5 7

6 BaHue; 7 — YepHoBoe TOYEHUE
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c-1, MIMNa (krc/ MM2)

490|(50)
~~[392(40)
[ ]
% 9430 \L\
30) S

®

196(20)

[ ]

981 -588 -196 0 196 588 981 Goer, MMNa
-100 -60 20 20 60 100  Goer, KIG/MM?

BrninaHne octaTouHbIX HAMPSXXEeHUN Ha
YCTanOCTHYIO
NPOYHOCTb AeTanen na cnnasa BT3-1



U wr
400
1
S
300 /
200 g _——
100 OMAO/
0 5 10 15 20 N10°

Bnnanue wnndosBo4HOro
npuxora Ha U3HOC CTasbHbIX
obpa3suoB: 1 — 6e3 npuxora;

2 — C MPUXKOTOM

6.1, MMa(krc/m’)

470(48)
430(44)
392(40)
353(36)
314(32)

|

2

—2——y

0

1T 2 3 4 5 6

Yueno yuknos Haepykerul N-10°

Bnnanue wunndosBo4HOro
npuxora Ha npegen
BbIHOCNTIMBOCTU cTanm 40X: 1 —
6e3 npmxora; 2 — C NPUXOrom



a /"\ l/ \ 6 A\ ’\
/ \ / \ / \ / \
\ / \ / \ /
9450 \
I MM M \ ! N ¢ 8650 / H, MMa
| 6600 8050
0.04 g\}.QPQ/Isooo
’ 7420 13050 [ 7000 810 7660 [ 8140

Elrf"’/:t\L
g/ e

008 8620 7900

012 kg

12 320 i 8700~ _~78750
0.16 8280 8620

0.20 8920 8920 |8920)8920

3meHeHne MUKpOTBEPLOCTN NOBEPXHOCTU rpydo
0OTOYEHHOW U 3aKaneHHOoW cTanu rnpu WnndoBaHnm
(M. N. AwepunumH)



6.1, MMa(krc/mm?)
235(24) |1

196(20) [

177(18)

157(16)
137(14)

O
10 20 30 40 V, M/MUH

Homorpamma pexxumoB ToYeHUSA, obecrneymBaroLmx 3agaHHYIo
gonroBevHocTb aetanen: 1 —npn S =0,1 mm/06.; 2 —npn S =
0,2 mm/06.; 3 —npn S =0,3 mm/00.; 4 —npn S = 0,4 mm/006.
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U, r

0,11

0.10 \ )d /

0.09 AN /I /

0,08 \\ / /
- 0,07 \ " s /
S 0,06 \\ // 3
= 0,05 0,005 x
® 0,04 \// 0,004 &
S 0,03 NC V4 0,003 5
=< 0,02 ~_ 0,002 8

0,01 0,001 &

0 0,005 0,015 0,02 0,03 t MM

Brinanue rmyouHbl wWinndoBaHus Banvka n3 ctanu 45 npu

V. =47 M/MWH 1 NpogosfibHou nogade S = 1000 MM/MWH Ha

ero n3Hoc (1 n 2) ¥ U3HOC, COMNPSIKEHHOW C HAM BTYIKM
n3 CY 21-40 (3)



3HOC BTYNOK 13 3aKarieHHon ctanmn, oopaboTaHHbIX
LnndgoBaHmem (1), goBogkon cBodboaHbIM abpa3mBom (2) u
XOHUHIToBaHMEM (3)
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6.1, MMa(krc/mm?)
375(38)

354(36)
335(34)
314(32)

294(30)

3aBUCMMOCTb Nnpeaena BbIHOCIMBOCTM cTanm 2X13
OT PEXUMOB (ppe3epoBaHms: 1 —npu V=60 M/MUH,
S,=0,05 MM/3y0.; 2 —npun V = 60 M/MWH, 5,=0,16
MM/3y0.; 3 —npun V =38 M/MUH, S,=0,05 MM/3y0.; 4 —
npun V=19 M/MUH, $,=0,12 MM/3y0.



a

Gy, Mﬂa(KI‘C/MM2)

784(30)

588(60)

392(40)

6

G4, Mﬂa(KI‘C/MIVIZ)

784(30)

588(60)

N

392(40)

0

-50 -25 0

Ky *?

J

1

/

/

o

8

G4, Mﬂa(KrC/MMZ)

734(30)

533(60)

392(40)

20 40 60 80 V, m/mMuH

X V=l'|001lVI/MI/IH

~

2 (1 7550
X117

>

T

S

7=30°

vd

// V= I'IOOM/MIVIH

0,10,2030,

BnuaHne reometpum pesuya npm V=100 m/MuH, S = 0,1 mm/06.

(a);

CKOPOCTU pe3aHuns npu y =-50°; S =0,1 mm/00 (6) n nogauu (8)
Ha npenen BbIHOCIMBOCTU CTallen:
1—-cTtanb 30XICHA; 2 —ctanb 30XI'CA; 3—cTanb 50

405 S, mm/0b.



Pacn peneneHne BpeMmeHn

3arpysku npoussoactea, %

Pasmep naptun

MenKue cpeaHue MacCCOBble
p<10 10<p<10000 p>10000
OTnycka
0 0 !
34% 28% 27% | npaspHmkm
- BcnomoraTenb-
B4 e HOe BpeMs,
o () noTepu N HEUC-
60% Mnosib3oBaHue
2-1 U 3-1 cMeH
_ OcHoBHOE
22% MaLUUHHOE
0
6% 8% BpeMs

[narpamma pacnpeneneHnsa BpeMeHN
3arpyskum npousBoacTea
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ABTOMATUN3ALNA
OBPABOTKHA
NHOOPMALNW

ABTOMATU3ALNA
TEXHOJIOIM'MK
MPON3BOLACTBA

ObLwme HanpaBneHus

aBTOMaTM3auun




YpoBseHs KOMMNEKCHOCTH rtbKoi

TEXHONOT UK

CUCTEMHO-

| | KOMMNEKCHARA
rUBKASA
’ _QHEgESZ:AS | TEXHONOruA
|  TeExHonorua |
BA3UCHbIE I
neruHumnel /| |
TEXHONOruy ]
BYAYUWEIO ( I
IL i
60-e—70-¢ 80-e 90-e rozbi

XPpOHOMOorMa passmTus

[All



Pasmepsl
napTum

10 000 |

2 000

50
25

Yucno onepaTtopos

Manoe =& > OOMbLUOE
BbICOKUI HU3Kag
»ecTkue [MOKOCTb NPOU3BOACTBA
LLLLL [MbKne
MoAyIn //’//////////////
/I'I'IC / y
423 HU3KUA  BbICOKas
ury
YHuBepcanbHble
: : | CTaHKM
2 5 100 500
HomeHknaTypa

ObnacTtn apdHekTUBHOIO NPUMEHEHUS

PasHbIX

BNOOB aBTOMaTn3aunn rnpon3BoactBea



HecTkKaAa apTomMaTU3aumA

CeBecTOMMOCTb EANHULLI APOAYKUUN

PyuHow
L } Tpya
|
|
i [ ubkan
| aBTomaTusayuna
] | !
0,1 1,0 10

Boinyck, mnH wrv./r

3aBuncMmMocTb cebecToMMoCcTn egMHNLLbI NPOAYKLNK OT
00BbEMOB BbINycka Ans Py4HOro 1 aBTOMaTU3MPOBaAHHOIO

TpyAa
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