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1. OBIIUE ITOJIOXKEHUA

[IpyHIMnIUanbHOE  MOJIO)KEHHE, Ha  KOTOPOM  OCHOBBIBAETCS  BBIOOP
U3MEPUTENBHBIX CPEACTB, 3aKIIOYAETCSd B TOM, YTO M3MEpPEHUE PaCcCMaTPUBAETCS
KaK COCTaBHAas 4YacTh IPOLIECCa HM3TOTOBICHUS, a IIEJIbI0 M3MEPEHHs SIBIISETCS
onpeereHnue JEUCTBUTENILHOIO pa3Mepa KaK KOHKPETHOM HCTHUHBI, UCXOHS W3
CITy’K€OHOTO Ha3HAYCHHUS ICTAIH.

OcHOBHBIE BOIIPOCHI BBIOOPA M3MEPUTENBHBIX CPEICTB 00IIKEe, HE3aBUCUMO OT
BUJIa IPUOOPOB U KOHTPOJIUPYEMBIX JIeTaleH:

—TO4YHOCT, HW3MEPUTENHLHOTO CpEACTBA JODKHA OBITh  JOCTATOYHO
BBICOKOM 1O CPaBHEHHIO C 33JaHHOM TOYHOCTHIO  BBITIOJHEHHUS
U3MEPSEMOro MapaMeTpa U3aeius;

—BBIOpPAHHOE CpEICTBO TOJIKHO o0nanarTh BBICOKOM
MIPOU3BOJUTENbHOCTHIO, POCTOTOM;

—TPYAOEMKOCTh M3MEPEHMH M HMX CTOMMOCTb JIOJDKHBI OBITh BO3MOYKHO
00J1ee HU3KUMH.

Henocrarounass TOYHOCTh M3MEPEHMM NMPUBOIUT K TOMY, YTO 4YacTb TI'OJHOMU
nponykuuu OpakytorT (ommbku [ poma) m B Toxke BpeMs Opak YaCTHYHO
NPUHUMAIOT 3a TOAHYI0 TpoAykuuio (omubku Il pona).

['maBHBIE (PaKTOPBI, OMIPEAETSAIONINE BEIOOP CPEACTB U3MEPEHUS:

— Tun npou3BoJICTBA;
— KoHCTpyKTHBHBIE OCOOCHHOCTH M pa3Mepbl KOHTPOJIUPYEMBIX JETale;
— Jlonmyckaemass TOTPELIHOCTh HM3MEPEHUsI, HOPMUPOBAHHAS CTAHIAPTOM.

BriGop cpenacTtB u3MepeHUid MOXKHO MPOM3BOJAUTH MO  KOADPUIMEHTY
yrouHeHusi (3amacy TouyHocTH) [ 1 ], Ha ocHOBe WH(MOPMAIIMOHHON TEOPUU
U3MEPUTENbHBIX CPEIACTB, MO MpHHLHMIY Oe3ommbouHocTu KoHTpossa. Haubonee
pacrpoCTPaHEHHBIM SIBIISIETCA TMOCJIEIHUI croco0, MpU KOTOPOM BBIOOp CpEACTB
U3MEPEHUI MPOU3BOAUTCS MO W3BECTHBIM 3HAYEHHMSIM HOMHUHAJIBHOrO paszmepa d
neTanu, nomycka n3rotoBieHus [T U JOMyCTUMOMN MOTPENTHOCTH U3MEPEHUS Oy

OTOT METOJl W UCHOoJIb3yeTcs B JaHHOM  jabopaTtopHoil  pabore.



2. BRIEOP 1 HABHAUYEHME CPEJICTB U3MEPEHUN
2.1. Ilopsinok BemmoaHeHust padboTsl (1- 51 4acTh, OCHOBHBIE ATAIIbI):

— IlocTpouts B 0OslaHKE OTYETAa CXEMY pPAaCHOJIOKEHUS MOJIEH JOIMYCKOB IS
Ka)K10r0 KOHTPOJIMPYEMOTO pa3Mepa JeTaju;

— Hanectu Ha cxeme M 3aHecTH B OJIaHK OTYeTa BCE HEOOXOAMMBIE pa3Mephl,
otknoHeHus u gonycku ( OCT 25346-82, 'OCT 25347-82);

—  OmpenenuTh 3HAYEHUS JOMYCKAEMOW MOTPEUIHOCTH H3MEPEHUU - Oy MO
HOMUHAJIbHOMY pa3Mepy JeTalli, KBaJUTETY U JOMYyCKY (1o Tadm. 1);

— BeiOpaTh nans Kaxaoro pasmMepa KOHTPOJIMPYEMOHM JI€Tadu CpEeACTBO
u3Mmepenus (CU3), momw3ysce Tabm. 2,3 u cxemoit BeiOOpa. [Ipumep BwriOopa CU3
IPUBENIEH HI)KE B TEKCTE METOANYECKUX YKa3aHU;

— 3a”ectu B OnaHK oTueTa pe3ynabTaThl BbiOOpa CU3, mpuBecTH OCHOBHBIC
TOYHOCTHBIE MTapaMeTPbl BHIOPAHHBIX CPECTB;

— Osnakomurcs ¢ metogamu Beibopa CU3 no kospduiimeHTy yTouyHeHus U Ha
OCHOBE UH(GOPMAIITMOHHON TEOPUH U3MEPUTENBHBIX CPENCTB (CAMOCTOSITENBHO).
Taomumna 1
ITpenensl nonyckaeMbix norpemtHocreid namepenus no 'OCT 8.051-81

KBAJIUTET
HoMuHanbHbBIH 4 5 6 7 g 9 10 1
pasMep, MM
IT [ Ouon | IT [ Ousu | IT | S | IT | Qs | IT | Suisu | IT [ s | IT [ usu | IT |0 1su
Jlo3 3 1,0 4 1,4 6 1.8 10 | 3,0 14 | 3,0 25 6 40 8 60 12

CB.3 1106 4 141 5 1,6 | 8 20 | 12 | 3,0 | 18 | 40 | 30 8 48 | 10 | 75 | 16

CB. 6 10 10 4 4] 6 |20 9 20 | 15 | 4,0 | 22 | 50 | 36 9 58 | 12 | 90 | 18

Cs. 10 mo 18 5 1,6 | 8 | 28| 11 |30 18| 50 27| 70| 43 | 10| 70 | 14 | 110 | 30

Cs. 18 10 30 6 |20 9 |30 13|40 |21 |60 | 33|80 | 52| 12| 8 | 18 | 130 | 30

Cs. 30 1o 50 7 124 |11 |40]| 16 | 50 | 25| 70| 39 10,0 62 | 16 | 100 | 20 | 160 | 40

Cs. 50 mo 80 8 |28 13140 19| 50| 30 (9,0 | 46 | 12,0 74 | 18 | 120 | 30 | 190 | 40

CB.80m0 120 | 10 [ 3,0 [ 15 | 50| 22 | 6,0 | 35 | 10,0 | 54 | 12,0 | 87 | 20 | 140 | 30 | 220 | 50

CB.120m0 180 | 12 | 4,0 | 18 | 6.0 | 25 | 7,0 | 40 [ 12,0 | 63 | 16,0 | 100 | 30 | 160 | 40 | 250 | 50

Cs. 18010250 | 14 | 5,0 | 20 | 7,0 | 29 | 80 | 46 [ 12,0 | 72 | 18,0 | 115 | 30 | 185 | 40 | 290 | 60

CB.250 m0 315 | 16 | 5,0 | 23 | 8,0 | 32 | 10,0 | 52 | 14,0 | 81 | 20,0 | 130 | 30 | 210 | 50 | 320 | 70

CB.31510400 | 18 | 6,0 | 25 | 9,0 | 36 | 10,0 | 57 [ 16,0 | 89 | 24,0 | 140 | 40 | 230 | 50 | 360 | 80

CB.400 10 500 | 20 | 6,0 | 27 | 9,0 | 40 | 12,0 | 63 [ 18,0 | 97 | 26,0 | 155 | 40 | 250 | 50 | 400 | 80




2.2. ITons nonmyckoB pabouux AeTajlell U pacyeT uX MpeieabHbIX pa3MepoB

Jlomycku pa3MepoB MNIAJKUX [UIHHIPUYECKUX JI€TalIel HOPMUPOBAaHbI
I'OCT 25346-82, I'OCT 25347-82.

CoryacHO 4epTexXy 3aJaHHOW JeTand, Ha KOTOPOM YKa3aH HOMHHAJIbHBIN
pa3Mep KOHTPOJHPYEMOTO MapaMeTpa U YyCJIOBHOE OOO3HA4YeHHE IOJIs JOIyCKa,
ONPEIEIUTh N0 CTAaHAAPTAM JOIYCK pa3sMepa, IPeAeIbHbIE OTKIOHEHUS.

Ha  ocHOBE  KOHKpPETHOM  CXEMBl  pAaCIOJIOXKEHUS  MOJE  JIOIYyCKOB
paccMaTpuBaIOTCA U 3aHOCSTCS B OJIaHK OTYETa MPEeIbHbBIE pa3Mephl AeTaju.

2.3. Cxema BoeIOOpa cpeacts usmepenuit (CU3). Jlomyckaembie
HOTPEIIHOCTH U3MEPEHUN

Br160p U3MEPUTEIBHOTO CpelcTBa HE00X0AMMO OCYULIECTBJISITD,
PYKOBOJICTBYACH CIEYIOIIMMH MOJOKEHUSIMU:

1. [IpenenpHass MOTpemIHOCTh CPEACTB u3MepeHud A lim gomxkHa OBITH
Menble Ha 20-50% (Ho He Oosiee!) MOrpenTHOCTH U3MEPEHUS - Oysy

A lim< 8, (1)

2. Jluana3zoH U3MEpPEHUs OTYETHOIO YCTPOMCTBA JAOJKEH NMPEBBIILATH JOMYCK
IT Ha u3roroBnenue AeTanu.

3. TemmepaTypHbIil peXHM, YCIOBUS SKCIUTyaTallUH, KJIAcC KOHILIEBBIX MEp
JUI HAaCTPOMKH, IOJIOKEHUE Npubopa NpU HM3MEPEHUM JIOJDKHBI COOTBETCTBOBATH
NacCHOPTHBIM JAHHBIM BBIOPAHHBIX CPEJICTB.

Bonee TOYHBIE W3MEpPUTENbHBIE CpPEACTBA WIM OO0Jee JKECTKUE YCIIOBUS
U3MEPEHUSI HE PEKOMEHAYETCS MCIoJb30BaTb. HO 3TO He O3HAa4aer, 4ro HX
UCIOJIb30BaTh HEBO3MOXKHO. Kak mpaBuiio, eciu yka3aH KaKoh-In00 peXUuM-yCIOBHE
IPOBEJCHUSI U3MEPEHUIl, TO 00Jiee KECTKHE PEKUMBI TaKKE SBISAIOTCA T'OIAHBIMU,
OJIHAKO UX HeleIecoo0pa3HO TMPUMEHSITh, IMOCKOJbKY JOCTaTOYHO TMPOBECTH
u3MepeHus ¢ 0osiee CBOOOIHBIMU PEXUMAMHU.

Jlnis BeIOOpa CpeACTB U3MEPEHUI JIMHEHHBIX pazMepoB 10 S00 MM 3aBUCHUMOCTb
JIOTIyCKAa€MOM TOTPEIIHOCTH HM3MEPEHUS - Oy OT JOMYCKa Ha M3TOTOBJICHUE
uznenust T (IT) u HomuHaneHBIX pa3mepoB ycraHaBiauBaeTcss [OCT 8.051-81.

B ToM ciydae, ecau ONMyCcK Ha H3rOTOBJIIEHHE pa3Mepa HE COOTBETCTBYET
TAOJIMYHOMY 3HAYEHUIO, TO JOIyCKaeMas IOTPEIIHOCTh M3MEPEHUsl OIpeaesseTCs
JMHEWHOW WHTEPHOMALMEN 3HAYEHUM JOIYCKAE€MbIX IIOTPEIIHOCTEH W3MEpPEHNs,
COOTBETCTBYIOIIMX JOIyCKAM B HMHTEpPBAJIE MEXKIYy KOTOPBIMH HaXOIUTCS
KOHTPOJIMPYEMBIN TOIYCK.

VYcTaHOBIEHHBIE CTaHAAPTOM MOTPEIIHOCTH HU3MEPEHHS Oy,  SABISIOTCA
HauOO0JIBIIMMHU JI0IyCKAEMBIMU MOIPEIIHOCTAMU U3MEPEHUH, BKIIOYAIOIIMMU B Ce0sI

KaK Cﬂy‘lal\/’IHBIe, TaK 1 HC YYTCHHBLIC CHUCTCMATHUYCCKHUC IIOIPCHIHOCTHU, TO €CTH BCC
5



COCTAaBJIIOIINE, 3aBUCAIIME OT HW3MEPUTENBHBIX CPEACTB, YCTAHOBOYHBIX MeEp,
TEMIEPATYPHBIX KOJeOaHM, 6a3upoBaHus U T. 1.

CrnyyaliHas MOTrpelIHOCTh M3MEPEHMsI HE NoJpKHa npesblmath 0,6 oT mpenena
JOMYCKAEMOW MOrpemHOCTH u3MepeHus. CilydailHass NOTPEIIHOCTh H3MEPEHUs
MPUHUMAETCS C JOBEpPUTEIbHON BeposTHOCTHIO 0, 954 (£20), rae ¢ — 3HAYEHUE
CPEAHErO KBAaAPATUYECKOIO OTKJIIOHEHHSI IOTPENTHOCTH U3MEPEHMUS.

TabnuuHple 3HAYEHHS TOTPEIIHOCTEH CPENCTB M3MEPEHUH, YCTaHOBJICHHbBIE
DKCIICPUMEHTAJIbHBIM M PACYETHBIM IIyTEM C YYE€TOM U3MEPSAEMBIX pPa3MepoB,
TEMIIEPATYPHOTO PEKMMA U MPUEMOB, OCYIIECTBISIEMBIX TP U3MEPEHNUH IIPUBEACHBI
B Tabi. 2, 3.

Pexomennanmu no BbIOOpPY CPEICTB M3MEPEHHI JIMHEMHBIX pa3MepoB OT 1 mo
500 mm u3noxensl B PTM — 1.4.331-81.

Tabmuma 2
[IpenenbHbIEC TOTPEIIHOCTH CPEJCTB U3MEPESHUM ISl HAPY)KHBIX pa3MepoB

NHuTtepBansl pa3mMepoB, MM
1-10 | 10-18 | 18-30 [ 30-50 | 50-80 | 80-120 [120-180
[IpenenpHbIe 3HaUEHUS £A lim, MKM

HaumenoBanue cpecTB usmMepeHus

[IITaHreHUUPKYAU C UEHOW JIEJICHUS
mkanel HoHuyca 0,1 (tuna IOII-1, IOIL- | 150 | 150 | 150 | 150 | 160 | 170 | 190
2) MM

[lITaHreHUUPKYAN C UEHOW JIeTICHUS
mkanel HoHmyca 0,05 (IHII-1, IIII-2) | 80 80 80 80 90 100 | 100
MM

Muxkpometpsl rnaakue (tuna MK); npu
paboTe HaxOAATCS B CTOMKE
Muxpometpsl rnaakue (tuna MK); npu
paboTe HaxXoAATCS B pyKax
HNunukatopsl yacoBoro tumna (MY) ¢ me-
Ho nenenus 0,01 MM m nuamaszoHom | 17 18 18 19
nokaszanuii 10 MM

OnTumeTphl BepTHKAIBHBIE C IICHON Jie-
nenust 0,001 mm (turma OBO-1, UKB)
OntuMeTpsl TOPU3OHTAIBHBIE C LIEHOMN
nenenus 0,001 mm (tuna OI'O-1, UKT)

MHUKpPOCKOIBI MHCTPYMEHTAJIbHBIE MO-
nem bMHU u MMHA

4,5 4,5 5 5 5 6 7

4,5 4,5 7 7 8,5 10 12

0,4 0,4 0,4 0,5 0,5

0,4 0,4 0,4 0,5 0,6




Tabmuna 3
[IpenenbHbIE TOTPEIIHOCTH CPEJCTB U3MEPECHHM NIl BHYTPEHHUX Pa3MEPOB

0 WNHTepBansl pa3MepoB, MM
auMECHOBAHUE CPEJCTB U3MEPECHUS 18 | 13-50 | 50-120 | 120250
[Ipenenbuble 3HaUeHUS £A lim, MKM
[IITaHreHUUPKYIH C LIEHOW JEICHUS IIKaIbl HO-
Huyca 0,1 mm (trma HILI-1, II{-2) 200 200 200 200
[IITaHTE€HIMPKYIU C IEHOW JIeJICHHS IITKAJIbI HO-
Huyca 0,05 mm (LOLI-1, [HIT-2) 150 150 170 200
HyTtpomepsl MuKkpoMeTpriecKue ¢ [EHOH aere- 15 20
Hus 0,01 mMm (Tuma HM)
HyrtpoMepsl HHAMKATOPHBIE C LICHOW JEJICHUS
. 10 12 16
orcueTHOro ycrpoiictea 0,01 MM
OnTuMeTpbl TOPU30HTANIBHBIE ¢ IEHOU JCIICHUSA 12 12 1.5 3
0,001 MM
MUuKpOCKOIIbI HHCTpYMEHTalIbHBIE Moaenn bMI 7 g 9
n MMU

CpaBHenue mnpenenbHoil norpemHoctd CU3 ¢ gomyckaeMoi MOTpPEIIHOCThIO
U3MEPEHUs MPOU3BOIUTCS O€3 yuera 3Haka y A lim.

Ecnn  fgomyckaeMblM — yCIIOBHUAM — HU3MEPEHHSI COOTBETCTBYET  HECKOJBKO
npuOOpPOB, UMEIOUIMXCSA B HaJUYMUU, TO BBIOMPAIOT HanOojee MpPOU3BOAUTEIbHBIN,
JICIIEBBIA U TPOCTOM B AKCILTyaTalluu MpUoop.

B 3aBucHMOCTH OT pa3MepoB (M MacChl) KOHTPOJUPYEMOM JETAIN TOJKEH OBITh
pelleH BOMNPOC C MPUMEHEHHWEM CTallMOHAPHOTO WM HAKIaJHOTO Mpubdopa.
[ToBepxHOCTHAsE TBEPJIOCTh, IEPOXOBATOCTh U (hOpMa MOBEPXHOCTH JETATU JAOJAKHBI
OpeloNpeeuTh BEIIMYUHY H3MEPUTEIBHOTO YCUIIMS M BBIOOP KOHTAKTHOTO WIIU
OECKOHTAaKTHOTO MeTojga wu3MepeHus. Ilpm 3ToM HEOOXOIMMO TIOMHHTH, YTO
YMEHBUIEHUE HM3MEPUTEIILHOIO YCUJIUS YBEJIMYUBAET CIIyYalHYIO COCTABIISIFOLIYIO
MOTPEIIHOCTH HM3MEPEHMS, a YBEJIMYEHHWE YCWIMS TOBBIIIAET KOHTAKTHBIE
nedopmarumu.

Ecnu 1mepoxoBaTocTh H3MEpsieMOl TMOBEPXHOCTH HE peErjiaMeHTUPOBaHA,
napametp R, He nomkeH npeBbimath 3HaueHui: 0,051T — ans panoB mpenenos
nonyckaembix morpemHoctedt 1+4 ('OCT 8.051-81) u nns kBaauteToB 2+5; 0,101T
— JUIsl PSIIOB TMPEAENIOB JOMYCKaeMbIX MOrpemHocted 5+9 u ans kBaauTeToB 69,
rae [T — nomyck KOHTpOJIMpyeMOro pasmepa.

3HadyeHUs pasMEpoOB  IIOJAYYCHHBIX H3MCPCHUCM C  IOIpCHIHOCTHIO, HE
HpGBBIIHaIOIHCﬁ IMpeaciibl HOHYCKaeMOﬁ, IMPUHUMAKOTCA 3a JICHCTBUTEIIbHBIC.



[TPUMEP. BriOpaTh cpelcTBO U3MEPEHUS JJii KOHTPOJISI Bajia, M3TOTOBJIEHHOTO
13 3aKaJIeHHOM cTaym, pazmepoM D40h7.

ITo TOCT 25346-82, I'OCT 25347-82 Haxoaum MpeAeNIbHbIE OTKIOHEHHS IS
Bajna pazmepoMm P40h7: es = 0; ei = -25 Mxm. Onpenensiem nomyck: T =25 MKM.

[To Tabn. 1 B rpade «HOMHMHaATBHBIE pa3Mepbl» Haxoaum uHTEepBai (30-50), B
KOTOPBIM BXOJIUT HOMMHAJIBHBINA pa3Mep KOHTPOJUPYEMOTO Basla U JUIsl 7-ro KBAJIUTETa
storo wuHTepBana (IT7=25MkM) ycTaHaBIMBaeM JONYCKaE€MyH IOIPEIIHOCTh
U3MEPEHHUS Oz = 7 MKM.

Jlns BeIOOpa cpencTBa M3MepeHus obOparmaeMcs K Tabil. 2, TAe Uid MHTEpBaja
pasmepoB (30-50 mm) mogbupaem Takoe 3HaueHue A lim, koropoe ObII0 OBl OJIM3KO
WJIM MEHBIIE Oy, = 7 MKM; TO €CcTh A lim <7MKM.

JIist naHHOTO TIpUMEpa TaKOMY YCIIOBHIO YAOBJIETBOPSET MHUKPOMETP

rraakui (tuna MK) mist usmepeHuidl Hapy»XHBIX pa3MepOB M3JIENUI; IleHa JIeJICHUS
mkanel — 0,01 mMM; nuanason w3mepenwmit 25-50 MM (Tabn. 9), npenenpHas
NOTPEIIHOCTh HM3MEpeHusi B cToike = A lim= 5 MKM, a TakkKe MHKPOCKOIIbI
MHCTpyMeHTaNIbHbIE Moaern bMU u MMU ¢ npenenbHONM NOTpeIHOCTRIO U3MEPEHUS
+A lim = 5 MKM.

Hcnone3yst B naHHOM paboOTe KOHTAKTHBIM METOJA W3MEPEHHs, OCTaHABIMBAEM
CBOI BbIOOp Ha MUKpoMmeTpe riagkoM. K ToMy ke mprMeHeHHe ONTUYECKUX CPE/ICTB
U3MEpeHHs B JaHHOM Cllydae HelejaecooOpa3Ho, TaK KaK Bajl M3TOTOBJICH W3
3aKaJICHHOW CTaJli C BBICOKOM MOBEpXHOCTHOM TBepaocThio (HRC=50).

MukpomeTp Tiaakuii npu paboTe JOJDKEH HAXOAWTHhCS B CTOMKE WM JIOJDKHA
o0OecrieunBaThCsA HaJEXKHasi €ro M30JSIUs OT TeIula pyk omeparopa. Ecim rmaakuii
MUKpPOMETP IpH paboTe HaXOAUTCS B pyKax, TO MPEAesibHAS MOTPEIIHOCTh U3MEPEHUS
JUTsL Avanas3oHa pazMepoB 25+50 MM cOCTaBIsI€T 7 MKM, YTO MPEBBINIAET JOMYCTUMYIO.

3. YCTAHOBJIEHUE TPEBOBAHUI K HOPMAJIbHBIM
YCJIOBUSIM BBIITIOJHEHW S IMHENMHBIX U3SMEPEHUI
3.1. Ilopsinok BeINoSHEHUST paOOTHI (2-51 4aCTh, OCHOBHBIE ATAllbl):

— OMPENEIUTh BETUYUHY Ounn- BBIXOJA JCUCTBUTENBHOTO 3HAYEHUS
MOTPEIIHOCTH CPEJICTBA U3MEPEHUS 3a MpeJiesl JOMYyCKaeMOW OCHOBHOMW MOTPEIIHOCTH
(mo T'OCT 8.050-73 «HopMainbHble YCJIOBHUSI BBITIOJHEHUS JUHEWHBIX U YIIIOBBIX
u3MepeHui») — Taomn. 4;

— Ha3HAYUTh HOPMAJIbHBIE MPEACIbl 3HAUYEHUN BIUSIONIMX BEIUYUH, UCIOJIb3Ys
Tabnuiel 3-10 pazaena ctanaapra (tabmu. 5-7);

— ONpEeNeNuTh OCHOBHBIE MapaMeTpbl BHEIIHEH cpenbl B J1a0OpaTOpPUU:
TEeMIIepaTypy, OTHOCUTENIbHYIO BJIaKHOCTh BO3/1yXa, aTMOC(EPHOE 1aBIICHUE;



—  copMmynupoBaTh TpeOOBaHMSI K  BHEIIHUM YCJIOBUSM BBIIOJHEHUS
nuHerHbIx u3mepenuii mo 'OCT 8.050-73.
3.2. TpeGoBaHMs K BHEIIHUM YCJIOBHSM BBIIIOJHEHUS TMHEWHBIX U3MEPEHUI B
nabopaTopuu
HopMmanbHble ycIoBHsI BBIOJHEHUS U3MEPEHHUM TOJIKHBI OBbITh OOECHIeUEHbI IS

MPAKTHYCCKOI0 MCKIIFOYCHUS AOIMOJIHUTCIIbHBIX HOI’pCIHHOCT@fI HU3MCPCHUA.

I'OCT 8.050-73 ycraHaBIMBAaET CIEAYIONIME HOpPMaJlbHbIE 3HAUCHUSI BIUSIOUIUX
BEIIMYMH: TeMIiepaTypa okpyxkaromeii cpeast 20°C (293°K), armochepHoe naBieHue —
101324 IIa (760 MM pT. cT.), OTHOCHUTENbHAs BIAXHOCTb Bo3nyxa — 58%,
HaIlpaBJI€HUE JMHUN HW3MEPEHHs JMHEHHBIX pa3MepoB 10 160 MM y Hapy»KHBIX
MOBEPXHOCTEN BEPTUKAIBHOE, & B OCTAIBHBIX CIIy4asX — FOPU30HTAIBHOE.

OpnHako Mpu BBHINOJHEHUU HM3MEPEHUN BeCchbMa TPYAHO OOECIEYUTh BHELIHUE
YCIIOBUSI, KOTOPHIC COOTBETCTBOBAJIM OBl HOPMAJBHBIM 3HAYCHUSM BIHSIONINX
BeauuMuH. [l03TOMy B 3aBUCMMOCTH OT BEJIMYMHBI KOHTPOJIUPYEMOTO pasMepa u
JOMYCKa Ha €ro M3rOTOBJIICHWE B CTaHAApPTE 3aJal0TCS JOIMYCTHMbIE OTKJIOHEHUS
BIMSIOIIMX BEJIMYMH OT MX HOPMAJIbHOTO 3HAY€HUs, KOTOPbIE Ha3bIBAIOTCS
HOPMAJIBHBIMU TIPEJICTIAMU 3HAYCHUA BIUSIONIMX BEIWYWH (WX YHCJIOBBIE 3HAYCHUS
npusenensl B pazaene 3 TOCT 8.050-73).

C momo1p0 3TOr0 CTaHaapTa HEOOXOIMMO, UCXOIS U3 JMANa30Ha U3MEPSIEMbIX
pa3MepoB U JOMYCKOB Ha HHUX, CGHOPMYIUpOBaTh TpeOOBaHHA K HOPMAIbHBIM
YCIIOBUSIM BBITIOJIHEHUS] W3MEPEHUH, TO €CTh YCTAaHOBUTHb MpPEJENbl HOpPMajbHON
00J1aCTH 3HAYEHUI BCEX BIMSIONINX BEIIMYUH.

HopmanbHolt 00macThi0 3HAYEHUW BIMSIONIMX BEJIMYMH TMPU  JIMHEWHBIX
U3MEpPEHUSIX ABIsSeTcsl 00JacTh, NpH  OOECIEUYEHUU KOTOPOM  BBIXOM Oy
JNEUCTBUTENLHOTO 3HAYEHMs] TMOTPEUIHOCTH CpPENICTBA M3MEpPEHUs 3a Mpenen
JIOMYCKaeMOW OCHOBHOM MOTPEIIHOCTH CPEACTBA U3MEPEHUS HE IPEBBIIIAECT 3HAUCHUIH,
yKa3aHHBIX B Ta0I. 4.

[Ipu mnpenenax JOMyCKaeMOW MOTPEIIHOCTH M3MEPEHHs, MPEBBIIIAIONINX
3HAYEHHUS, YKa3aHHbIE B Ta0J. 4 N7l COOTBETCTBYIOUIUX PSI/IOB, HOPMaJIbHBIE YCIOBUS
BbIOMpatoTcs 1o Oonee rpyoomy psany. [lpu ymenbiiennu g0myckaeMoin morpenHoCcT!
U3MEpPEHUs HOPMaJIbHbIE YCIIOBUS JTOJKHBI BEIOUPATHCS 10 00siee TOUHOMY Psiy.

[Ipu pomyckax Ha pasMep U3JeIus, HE COOTBETCTBYIOIIMM 3HAYEHUSIM,
yKa3aHHbBIM B TaOi. 4, MOMyCKaeMble 3HAYEHHS Oy, BBIOMPAIOTCS MO OIMMKHEMY
HaVMEHbIIIEMY 3HAYEHUIO JOMYCKA JIJISi COOTBETCTBYIOLLETO JUANa30Ha pa3MepoB.

TpeboBanus, KOTOpble YCTaHABIMBACT NAHHBIA CTaHAAPT, PEKOMEHIYIOTCS MpHU
pa3paboTKe METOAMK W3MEPEHWH ¢ TPHU BHIIOJHEHHH MPOLECCOB H3MEpEHUMN
00BEKTOB, HE UMEIOIIMX BHYTPEHHUX UCTOYHUKOB TEIIA.



ITpumep.
BBITIOTHEHUS U3MEPEHUN TP KOHTPOJIe Bajia pazmepom D40h7.

CdopmynupoBaTh

TpeOoBaHuUs

K

HOpMaJIbHBIM

YCIIOBHAM

[To Tabn. 4 onpenenM BBIXOJ Oy, ACHCTBUTEIHHOTO 3HAYCHHSI TIOTPEIITHOCTH

cpeactBa U3MCPCHUA 3a IPCACIT I[OHYCK&CMOﬁ OCHOBHOH INOTPCIIHOCTU CPEACTBA

N3MEPCHUA.

JIJisi KOHTpOAMPYEMOro pa3Mepa Bajia, U3TOTOBJIEHHOTO C JOMYCKOM MO 7- My

KBAJIUTETY, paBHBIM T=25 MKM, 10 Tabxa. 4 nuama3ona pazmepoB 30-50 MM momyck

Ha pa3MCep HC COOTBCTCTBYCT HMMCHOHICMYCA 3HAYCHUIO. Torna AOITyCKacMocC

3HAUYEHUE Oy, BbIOMpaeTcs Mo OyKalieMy MEHBIIEMY 3HAUYECHUIO JOMyCKa, T. €.

T=15 MKM 17151 COOTBETCTBYIOIIETO HMAMA30HA PA3MEPOB, & UMEHHO Oy, =1,5 MKM,

YTO COOTBETCTBYET [X psAmy mpenesoB 10MyCKaeMbIX 3HAYCHUM.
Tabnuma 4 (I'OCT 8.050-81)

Jinanason Psinpl mpeaenoB JOmycKaeMbIX 3HAUEHUH O . 5, MKM
pasMepoB, | 11 111 v A% VI VII
A B A B Ax B Ae B Aa S Aa S Ar S
Co. 1203 | 0.2 |0,02] 0,3 [0,03] 0,5 0,06] 0.8 [0,10] 1.2 [0,15]20 ] 02| 3 |03
Cs3106 | 025[0,03| 0.4 |0,05] 0,6 0,07 1,0 [0,10] 1,5 [020] 25| 03 | 4 | 05
Cb. 6 10 10] 0,25 [ 0,03 | 0.4 |0,05| 0,6 |0,07| 1,0 |0,10| 1,5 |020] 2,5 | 03 | 4 | 05
Ce- 10701030 0,03| 0,5 [0,06| 0,8 |0.10] 1.2 [0,15| 2,0 |0.25] 30 [ 03| 5 | 06
Ce- 187010401005 | 0,6 [0,07| 1,0 [0,10| 1,5 [020] 2,5 [0.30| 40 | 05| 6 |07
Cb. 30 2050 0,40 | 0.05 | 0,6 |0,07 | 1,0 | 0,10| 1,5 | 0,20 2,5 |030] 40 | 05| 7 | 08
Ce-2020 1050 0.07| 08 [0,10| 12 [ 1L15| 2,0 |025] 3,0 [035] 50 | 06 | 8 |09
e 10.60{0.07| 10 |0,10| 15 [0.20| 2.5 [0.30| 40 [0.50| 60 | 0.7 | 10 | L1
Ce-120201 0,80 [0,10| 1,2 [0,15] 2,0 [0,25] 3,5 [040| 5,0 [0,60[ 80 | 09 | 12 | 1.3
Ce. 80101120 | 0,15] 2,0 [0.25] 3.0 [035] 45 [0,50| 7.0 | 0,80 |10,0| 1.2 | 14 | L5
Ce. 260201 5,00 | 0,25 | 3,0 [0,35( 4,0 [0.50| 6,0 [0,70| 8,0 [090|12,0| 1.4 | 16 | 1.8
Cr. 300701 2,50 |0.30| 4,0 [0.50| 6,0 [0,70] 8,0 [0,90|10,0| 120|150 1.8 | 20 | 2,3
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[Iponomxenue tada. 4

Psinpr mpenenoB mOmycKaeMbIX 3HAUCHUHN O ;. 5, MKM

Hunanason ’
pasmepos, | VIII IX X X1 XII XIII XIV
MM

AH 6 HH. ]I AH 6 HH. J1 AH 6 HH. 1 AH 6 HH. 1 AH 6 HH. 1 AH 6 HH. 1 AH 6 HH. ]I
Colmo3| 4 05| 6 | 06|10 [1.0] 14 1220|1533 |20/ 40|25
cs3m06| 5 06| 8 |08 | 1313181525 204025/ 48]30
Co.61010] 6 [ 07] 9 09| 16 | 16|22 20|30 |25/ 50 |30/ 58 | 40
CB'IIS?I‘O 8 (09|11 |11 191927253530/ 60]40]| 70|45
CB';(?I‘O o | 11| 131323 2333|3045 /(35|70 |45]|84]55
C5.301050 11 | 13|15 | 15| 27 | 27139 [35] 50 |40 85 |55]100] 7.0
CB'858H° 13 15] 18 |1.8]30 30/ 46 |40 60 |50]100]70]120] 80
Cs. 80

15 17 21 | 21353554 |45|70|60]|115]|80 |140] 90
nol20
CB'llggﬂo 18 120 24 | 24|40 | 40| 63 (55|80 | 7013590 160]10,0
CB';;?HO 20 | 23|27 27|45 45| 73 60| 9 | 751501001/ 185 |12.0
CB'3266(§”° 22 27130 (30|50 |50 8 | 70100/ 80]170]|11.0215] 14,0
CB'S?’(f(?HO 25 13035 (35|60 |60/ 95]|80]|120/[100]190 |13.0]250|17.0

Y cTaHOBUM HOpMaJIbHBIE MPE/EIbl 3HAUCHUI BIUSIIONIMX BEJIMYUH JJISI JAHHOMN
JETaNH.

1. HanpapneHwe IMHUM HW3MEPEHUS JIMHEHHBIX pasMepoB a0 160 mMm y
HAapYXHBIX TIOBEPXHOCTEM — BepTUKalbHOE. JlomyckaeTcss OTKJIOHEHUE OT
HOPMAJILHOTO HaITpaBJIeHHs JINHUN U3MEPEHns +5°.

2. Ilpenensl AOMYyCKaeMOro OTKJIOHEHMS TEMIIEPATypbl 00BEKTa U3MEPEHUS U

pabodero MpoOCTPaHCTBA OT HOPMAIBHOTO 3HAYCHWsT B mporecce mameperus £2°C
(Tabm. 5).

3. B pabouee mpoCTpaHCTBO HE PEKOMEHAYETCS IMOMEMATh OOBEKTHI
U3MEpEHUSI ¢ OTKJIOHCHUSIMH TEMITEpPaTypbl Ha TTIOBEPXHOCTH OT HOPMaJIbHOH OoJtee
yeMm 3,5°C.

4. Bpems BBIIEPKKH B pabodyeM MPOCTPAHCTBE MPHU TEMIIEpaType, YKazaHHOU
B II. 2, TIOJDKHO OBITH HE MeHee 6 4. (Tabi. 6).

5. JomyckaeMble U3MEHEHHST TemrmepaTypsl B TeueHue 0,5 gaca HE JOJDKHBI
npessiuath 0, 2°C (tabm. 7).



6. JlaBieHne OKpyXarolero Bo3ayxa B pabodemM mpoCTpaHCTBE HE JOJIKHO OBITH
MeHblIe atMmocdepHoro. Jlomyckaercs MpeBbIIEHHE aTMOCHEPHOro JAaBICHUS HE
6onee yem Ha 3 kl]a.

3

7. KommuectBo TBepAbIX uacTHll mbid B | M~ Bo3gyxa B pabodem
IPOCTPAHCTBE HE JOJDKHO ObITh OoJbine 20 mpu pa3mepe 4acTull MbUIM He Oojee 2
MKM.

8. Ilpemensl momyckaeMoro OTKJIOHEHHS BIAXHOCTH BO3AyxXa B paboueM
IPOCTPAHCTBE OT HOpMaJIbHOTO +20%.

9. Hawumbombinasi CKOPOCTh IBIKEHHUS BO3AyXa B pabodeM MPOCTPAHCTBE HE
J0JDKHA MpeBbimath 0,2 m/c.

10. YpoBenr mmyma B paboueM IPOCTPAHCTBE HE JOJDKEH IpeBbimaTh 80

nb.
11. TIlorpemHocTh  CcpeacTBa  HM3MEpPEHMS,  BbI3bIBaeMasi  KOHTAKTHBIMHU

nedhopMansiMid B MECT€ CONPUKOCHOBEHMSI W3MEPUTENHHOTO HAKOHEYHHKA C
U3MepseMbIM OOBEKTOM HeE JA0JKHa mpeBbliaTh 0,1 momyckaemMoil MOTPEIIHOCTH
U3MepeHus, 4yTo obecreuynBaeTcss BbIOOpOM Martepuana U (HOpPMBI M3MEPUTEITBHBIX
OBEPXHOCTEN, HOPMUPOBAHUEM U3MEPUTENBHOTO YCUIIMS U €r0 KoJeOaHuEM.
[Monnep>kanne HOPMAIbHBIX YCIOBUH B pabodyeM MPOCTPAHCTBE JIOJKHO
oOecrnieunBaTbcsl B TEUEHHME BCEro Ipoliecca nu3MepeHus. Eciau ykasanHble TpeOOBaHUS
COOJIONAIOTCS U MMEETCS CTaHIapTU3UpPOBAaHHAS METOJMKA BBITIOJHEHHS U3MEPEHUH,
JOIYCKAEeTCsl HE BBOJMTH IIONPABKM HA BBIXOJ BIMSIOIIMX BEIUYUH 33 IIPEIEib
HOpMaJbHON 00JacTM 3HAYEHUH U HE (PUKCUPOBATH JIEHCTBUTENIbHbBIC 3HAYEHUS

BIUAOIINX BCINYHH.

TabOmura 5
HOpMaJ'II)HI)IG IMpeaciibl 3HAYCHUU BJIUAONINX BCIINYNH
OtkjI0HEHHE TeMIiepaTypsl, 'C Ui pAIOB
Pazmepsl, MM

I II I IV - VIII IX-XI XII - X1V

Cs. 1-"-18 +0,5 +0,8 +1,0 +1,5 +3 +4

"18-"-50 +0,2 +0,3 +0,5 +1,0 +2 +3

"50 - "- 500 +0,1 +0,2 +0,3 +0,5 +1 +2




Tabmura 6

Bpewmst BbIIEpKKH, Y. I PAIOB
Macca o0bekTa
U3MEPEHHUS], KT
[-1I1 IV - VI IX - XI XII - X1V
Jo 10 6 4 3 2
Cs. 10 oo 50 14 8 6 4
Cg. 50 10 200 24 14 10 7
Cs. 200 o 250 36 20 16 12
Tabmuma 7
Honyckaembie oTkIOHEHUs | Jlomyckaemble M3BMEHEHHUS TEMIIEpaTy- Jonyckaemas pas-
TEMIEPATYpPhl OT HOPMaJlb- pel, °C HOCTb TEMIIEPATYp B
Hoii , °C B Teu. 0,5 4. B Teu.12 4. ABYX TouKax, °C
+0,1% 0,02* 0,1 0,02*
+0,2 0,05* 0,2 0,05"
+0,80,3 0,1% 0,2 0,1*
+0,5 0,1* 0,5 0,2
+0,8 0,1 0,5 0,2
+1,0 0,1 0,5 0,2
+1,5 0,2 1,0 0,2
+2,0 0,2 2,0 0,2
+3,0 0,5 3,0 0,5
+4,0 0,5 3,0 0,5

* OGecneurBaeTCs IPH PACIIOIOKEHHH OTlepaTopa BHE pabovero

IIPOCTPAHCTBA.

[Tpumeuanne. Hopmbl, ykazanHpie B Tabj. 7 pacmpOCTPAHSIIOTCS Ha YCJIOBUS

CpaBHEHMUS

Mep U OOBEKTOB H3MEpPEHUs

C Pa3HOCTHIO

v 67,1
K03 puieHToB TMHEHHOTO0 paciupenus He 6osee 7.107K" npu
o0111eit macce cpeaCTB U 00BEKTOB u3MepeHust He 6osiee 500 kr.

4. KOHTPOJIb HAPYXHbBIX 1 BHYTPEHHUX
JIMHEMHBIX PASMEPOB. METOJUKU N3MEPEHWH
HA TTPUBOPAX

4.1. lopsiox BbITIOJIHEHUS PAaOOTHI (3-51 4aCTh, OCHOBHBIE ATAIIbI):

— BEIYEPTUTh B OJIAHKE OT4YeTa SCKW3 pabouell JeTanu C yKa3aHHEeM

KOHTPOJIMPYEMBIX CEUEHHUI U HalpaBJICHUM;




— U3Yy4UTh KOHCTpyKuuu (cMm. c. 86-107 [1]), merponoruueckue
XapaKTepUCTUKU BRIOPAHHOTO CPECTBA U MIPUEMBI pa0OTHI C HUM;

— U3MEpUTH JeTallb BHIOpAaHHBIM CpencTBOM B 3-x ceuenusix (1,2,3) u B AByx
B3aMMOIIEPIICHINKYJIAPHbIX HanpasieHusx — LII. PesynbraTel m3Mmepennii 3aHecTn
B TaOJIUILy OTUETA;

—  MOACYUTATh ACHCTBUTEIbHBIE pa3Mephl AeTalled B 3aJaHHBIX CEUYECHUSX,
3HAYEHUs OBAJbHOCTH U KOHYCOOOPa3HOCTH;

—  TOCTPOUTH JOBEPHUTENIbHBIE MHTEPBAJbl U J1aTh 3aKJIIOUEHUE O T'OJHOCTH
neTajeiu.

4.2. MeToimku paboThl HAa YHUBEPCAJIbHBIX U3MEPUTEIBHBIX TPHOOpax

W3mepeHne HapyKHbIX M BHYTPEHHUX JIMHEWHBIX pPa3MEPOB KOHTAKTHBIM
METOJ0OM (MCIOJIb3yeMOM B JIaHHOW JlabopaTopHOW paboTe) OCYIIEeCTBISETCS
MEXaHUYECKUMU H3MEPUTENbHBIMU TOJIOBKAMHU U MPHOOpaMU €O BCTPOCHHBIMHU
U3MEPUTEIIbHBIMU YCTPOUCTBAMH, KOTOPHIE B 3aBUCUMOCTH OT IPUMEHSIEMBIX B HUX
NepeIaTOYHbIX MEXaHU3MOB TEJATCS Ha IITAHT€HUHCTPYMEHTHI,
MUKPOMETPUUYECKUE, TOJIOBKM HW3MEPUTENbHBIE pPBIYAXKHO-3yOuaThie, 3yOdaTbie,
HYTPOMEPHI, TTyOUHOMEPHI, TOJIOBKHU MPY>KUHHBIE.

I'OCT 8.009-84 «HopmupoBaHue © HCHOJIB30BAHHE METPOJIOTHYECKUX
XapaKTEPUCTHK CpEICTB WU3MEPEHUI» YCTaHABJIMBAET HOMEHKJIATYpy
METPOJIOTUYECKUX XapaKTEPUCTUK CPEJICTB U3MEPEHUi (TaoII. 8).

4.2.1. lITaHreHIUPKYJIb

[To T'OCT 166-80 mTaHreHUMPKYIH BBITYCKAOT 4-X THUIIOB, OCHOBHBIE

TEXHUYECKUE XAPAKTEPUCTUKHU KOTOPHIX MPUBEICHBI B TA0JI. 9.

4.2.2. I3mepenue [WTaHreHIUPKYJIeM

[lepen n3MepeHHeM IITAHTCHIMPKYJIEM IIPOBEPSIOT HYJIEBYIO YCTaHOBKY, IS
4Yero CJIBMralOT M3MEpUTENbHblE I'yOKH 7,8 10 CONPUKOCHOBEHUS IPYr C APYrom
(puc. 1). IIpu 3TOM AOKHBI COBIAJATh HYJIEBOM M KOHEYHBIA IITPUXM IIKAJbI
HOHMyca 6 CO IUTpUXaMM OCHOBHOM IKanel 4 (mKanbl WTaHru). M3mepenue
HapyKHOTO pa3Mepa HEoOXOIMMO MPOBOIUTH B cienyromeM nopsake. [lomectuts
U3JeIMe MEXAY I'yOKaMu IITaHTeHIUPKYJIS 8 WK 7, MpukKaTh HEMOABUKHYIO I'yOKy
8 (7) K MOBEpPXHOCTU M3ENUA U TepeMelnas paMKy 2, MPUOIU3UTHh K HU3IEIHIO
NOJBWXKHYIO TyOKy 8a (7a), mocie 4ero 3akpenuTb CTONOpPHbIM BUHT 10
MHUKPOMETPUYECKOM Mojauu. Bpamasg raiky S5 MHUKPOMETPUYECKOW IOJAYH,
NPUBECTU MOJABIKHYIO T'YOKY B CONPUKOCHOBEHHE C TMOBEPXHOCTHIO M3ACTUS U
3aKpenuTh BUHT 3 paMku. IIpu sToM 00€ I'yOKM AOJKHBI IJIOTHO NpUIIETaTh K
U3MEPSEMOMY M3JEIHI0, a IpU [EPEeMEIICHUH IITAaHMCHUUPKYIS JOJDKHO
OLLlYILATHCS JIETKOE TPEHHUE.



MeTpOJIOl'II':IeCKI{e XapaKTepHCTHKH CPeICTB HSMEPEHI{I:I

v

XapakTepH-
CTHKH. Ipel-
Ha3HadeHHEBIE
o191 omperde-
TeHHA pe-
3yIBETaTOB
H3MepeHHH

A 4 Y

1 DYH
KITHA Ipeos-
pa3oBaHHA

2. 3Ha
UeHHA OIHOA|
3HATHOH HITH
3HAUSHHA
MHOTO3HAY-
HOI MepEI

3t Ie-
HA JeleHHA
IIKATBI

4. Ko-
IOBBIE Xa-
paKTepHCTH-
KH

Xﬂ])aRTe])I'ICTl;I‘KH Xal)a}{'[e])ﬂCTIl' ,IlHHaMH- XﬁpaKIepHCTHKI‘I HEHH(IJOPMRIHBHBIE moa-
I‘TOIPEUIHOCT‘TH TYBCTBH-| [TeCcKHE CPEICIB H3MEPET 1y anrerpar BEIXOTHOTO
CPEICTE H3MEPS rempmoCTH apakrepn- [ OTPARAIO~ |rn " e reTma mane
T CPeICTB  H3Me-| |cTHKH HE HX CIOC06- DeHHit
PeHHH K BIHA- |cpegcTs  |[HOCTR BTHATE Ha
FOINEM  BEIHYH-| [m3Meperni |[THCTPYMEHTATE-
.y HyI0 COCTABIA
[OITyI0 TOTpem-
HOCTH — H3Mepe-
it
1. CHereMa- 1.  OyEx-
THYeCKAs COCTAB- | |jpy prpAmms
HEOR A . 2. T3vere- ,
2. Crvaaii- 1 ITonHEIE:
. HHE MeTPOJIOrH-
HAf COCTABIIAOIIAL — Ilepexoanas

3. DBapHauuu
BLIXOIHOIO CHIHa-
Ta cpencTBa H3Me-

peHHA
4. Tlorpem-
HOCTH cpencTBa
H3MEPEHHA
5. DyuruHH
pacmpeneIeHHs
[orpemHocTeH

TeCKHX XapaKTe-
PHCTHK TIIPH H3-
MCEHEHHH BIITHA~
WIMHX BETHTHH

Tabxn. 8. HoMeHK1aTypa METPOIOTUYECKHX XapaKTEPUCTUK

[1}21'3 OBO-1aCTOTHAA

g

HmymynecHAA MepexoaHas
AMITTHTyIHO-(a30Bag
AMIUTHTYIHO-9aCTOTHAL H

ITepenaToTHas QYHKUHAT
YacTHbIe:

BpeMsa peaklHH

ITocToAHHAL BpeMeHH

MaxkcHMaTBHAA TacToTa

IpYyTHE

CPEICTB U3MEPEHUN



Tabmnura 9

,I[OH}’C KaeMad MoTpelmHoCTh

JHamna3oH [Toxa3aHHg mo BrIneT H3MepH-
H3MepeHHS HOHHYCY TelbH. TYO0K faaki, ric Gonee) npm Greacre
HaHMeHOBaHHe IITaH- Mep yey e 10 HOHHYCY. MM
TeHITHPKYIei. THII ITTaH-
TLHDE] : 0.07 0.1
TeHHHCTPYM. =
* MM Kraacc TodHOCTH

1 2

IITaHreHUHPKYIH ¢ ABY-
CTOPOHHHM pacmoioxern-  J[0 125 0.1 4040.05 +0.06 £0.1
eM rydox IIIIT - 1

I - 2 Ho 250 0,05; 0,1 45: 60+£0.05 +0,06, £0,08 =£0.1
IIITaHTe HIHPKYIH ¢ OJHO-
CTOPOHHHM PACIONOKEHH-
eMTy0oK H nmHHefikoiim3-  J[0 125 0.1 40+0,05 0,06 +0.1
MepeHHd rTyOouH 1T -1 -
1

IlITaATeHIAPKYTH ¢ omHo- 10 160 45 +0.06  +0.1
CTOPOHHHM PACIIONIOECHH-
FEC iyt DTEH, il Ilo 400 0.1 60  +0.05 +0.09 0.1
2000-4000 150

Heobxonumo Takke CclIeauTh 3a MNpaBUILHONW yCTaHOBKOW Ty0ok (0e3
nepekocoB). Jlanee CHATH MITAHTEHITUPKYJb C U3ACIUS U OTCUATATH MOKA3aHUS 10
OCHOBHOM LIKaJI€ U HOHUYCY.

Cxema HoHmyca ¢ BenuuuHoil orcyeta C = (0,1 MM mnokazaHa Ha puc. 2.
OcHOBHas IIKaa Ha MITAHTe UMEET IIeHY JeJIeHnus a=1 MM, IKajga HoHuyca b = v a-
c=1-0,1=09 mm (2) npu Moayne HoHuyca v=1. 3aJaHHOE YKCJIO MHTEPBAJIOB
HoHHMyca n = a/c = 10 (3). Yncno menbx MUJUTUMETPOB OTCYUTHIBACTCS 110 OCHOBHOM
HIKajge, 4YHUCIO JECAThIX [0JIeW MWLIMMETpa COOTBETCTBYET HOMEpY IITpUxa
HOHWYCA, COBIAJIAIONIETO CO IITPUXOM OCHOBHOM wKanbl. Otcuer Ha puc. 2
cootBeTcTBYET 17,14 MM.

ITpu u3MepeHuu IITAaHT€HLUMPKYJEM BHYTPEHHUX pa3MepoB uznenus (puc.l) B
HEro BBOIAT TYOKM 7  Ais BHYTPEHHMX HM3MEPEHUMN, HEMOABIKHYIO TyOKy 7
NPWKUMAIOT K noBepxHocTH u3aenus 1. [Ipu onpeneneHun BHYTPEHHErO pasmepa K
OTCYETY 110 OCHOBHOM IIKaJ€ U IIKajie HOHUYyca MPUOaBIIsAIOT TONIIUHY I'yOOK,
BBITPABUPOBAHHYIO Ha UX OOKOBOM MOBEPXHOCTH.



Puc. 1 WUTaHreHUMpKynb ¢ TOYHOCTbIO OTcYeTa No HOHMycy 0,05 mm

e OchoBHas wwana 6
17 ita”'/ 19

0 0,5 \r
Orcyer 1704  Wkana Howmyca  Oreyér 34°28°

Puc. 2 Cxema HoHuyca

OCHOBHBIMM COCTABIISIFOIIMMHU TOTPEITHOCTH HW3MEPEHUSI IITAHTCHIUPKYIIS
aisitoTcs Hopmupyemble B ['OCT 166-80 morpemHocTs MOKa3aHUW, MNPOCBET U
HEIJIOCKOCTHOCTh U3MEPUTEIHHBIX TOBEPXHOCTEH, M3THO MITAHTH MTPU U3MEPEHUH.

VYnenbHbId BeC MOTPENIHOCTEN, SIBISIOMIMXCS CIEICTBHEM HEIMJIOCKOCTHOCTU
ry0OK M 3a30pa MEXAy T'yOKaMu, HEBEIIMK M Kakue-IM00 Mephl MO COKPAIIECHHUIO
3TUX MOTPEIIHOCTEN HE MPUBEAYT K 3aMETHOMY IMOBBIIIIEHUIO TOUHOCTH.



JIOMUHUPYIOUUM HMCTOYHUKOM TOTPEIIHOCTH M3MEPEHHUS IITAaHTCHIUPKYIIEM,
SIBJISIETCS OTPENIHOCTh OTcYeTa. [103TOMY MOBBICUTH TOUHOCTh U3MEPEHUS MOMKHO
3a CYET TOYHOCTH OTCYETa, HampuMep, 3a CUeT COKpalleHus napaiiakca. [lpu
OaromMpUATHBIX YCIOBUSX W3MEPEHHsI TJia3 dYeJOBEKa CHOCOOEH pasiuvaTh
CMEIIEHUE IITPUXOB MPU YIII0BOM Beauuune 12-157.

Yeunust opKuMa U3MEPUTENTBHBIX TYOOK W KOHTPOJUPYEMOW JETaid MOTYT
OBITh 3HAYUTEILHBIMU U TIPUBECTH K 3aMETHOMY W3THOY IITaHTH, OCOOCHHO B TEX
ClIydasix, Korja u3MepeHHUe OCYIIECTBIIAETCS KOHI[aMU T'yOOK.

[TorpenrHocTh U3MepeHUs, BbI3BAHHASI TOBOPOTOM OJHOTO KpaWHEro ceyeHus
IITAHTA OTHOCUTEILHO JIPYroro, OyIeT paBHA

A=1lp=P-F-L /(EJ), MM, (4)
riae [ — JuiiHa BbuieTa ry0oK; @ — yroJl IoBOpoTa OJJHOTO KPalHEro CEYeHUsl IITaHI |
OTHOCHUTEINILHO JIpyroro; P — u3MepurenbHoe ycumiue; L- u3MepseMblil pasmep; £ —
MOJyJIb YIIPYTOCTH MaTepHalla IITaHry; J — MOMEHT HHEPLHH ITONIEPEYHOTO CCUCHHUSI

IITaHI'u.

OcCHOBHbIE KOHCTPYKIIMU IITAaHT€HIIMPKYJIEH NpUBEICHBI Ha puc. 3

Puc. 3 Mopnenu mranreHIUpKyiei: a) HOHMYCHBIN; 0) MHIWKATOPHBIN; B) H(POBOM



4.2.3. I'magkuii MUKpPOMETP

B coorBerctBun ¢ I'OCT 6507-81 Hamieil mpOMBINUIEHHOCTBIO BBITYCKAKOTCS
riagkue MukpoMerpsl Tuna MK ¢ pasnuunbiMu nipefenamu usmepenusi. OCHOBHbIE
TEXHUUYECKNE XapaKTEPUCTUKU HEKOTOPBIX THUIIOB H3MEPUTENBHBIX NIPUOOPOB
npuBeneHsl B Tadu. 3, 10.

4.2.4. I3mepeHue riagkuM MUKPOMETPOM

[Ipn wu3MepeHnn paeTasie MUKPOMETPOM €ro JepKar B pyKax WM
YCTAQHABJIMBAIOT B CIIELMAJIBHOW CTOMKe. llepen Hadamom HM3MEpEeHHH IPOBEPSIOT
HYJIEBYIO YCTaHOBKY MHCTpyMeHTa. JlJIsi 3TOro y MHKPOMETPOB C IpelaejaMu
u3Mmepenusa 0-25MM, Bpamiass MHUKPOMETPUYECKMH BHHT 2 (puc. 4) 3a TOJOBKY
TpemoTKu 6, CBECTU U3MEPUTEIILHBIE TOBEPXHOCTU 1O COTPUKOCHOBEHHUS.

71.115887
0-25 mm

S ETALON

Puc. 4 Mukpometp riaakuii ¢ neHout aenenus 0,002 mm

B 5TOM mnojoXeHWM CKOIICHHBIM Kpail OapabaHa 5 JOKEH paCIOJOXHUThCA Yy
HYJIEBOT'O IITpUXa MPOAOIBHON MIKabl cTeOust 4 (ctebenb 4 co BCTPOSHHOM TalKoi
7 3ampeccoBaHn B kopmyc 1 mpubOopa). Ilpudyem cam mTpux 1g0KEeH OBITh
MOJIHOCTBIO BUJIEH, @ HYJEBOM ILITPUX KPYroBOW MiKaibl OapabaHa 5 coBHacTh C
POJOJIBHON YepToit (puckoit) crebmns. Ecnu coBnazeHne He MPOW3OMIET, TO MPHU
CBEJICHHBIX M3MEPHUTEIIbHBIX MTOBEPXHOCTIX 3aCTONOPUTH MUKPOMETPUYECKUN BUHT
CTOTIOPOM 3 ¥ TTOBOPOTOM TalKU 7 OCBOOOJUTH OT HETO JKECTKO CBSI3aHHBIA C HUM
Oapaban 5. Bpamas OapabaH 5, MOBEpHYTh €ro J0 COBIAJICHUS] HYJIEBOIO IITpUXa
KpPYroBOM MIKAJIBI C MPOMOIBHONU puckoi ctebmst 4. [lociie 3Toro cHOBa 3aKpenuTh
Oapaban IOBOPOTOM raiku 7 " OTXKATh CTOIOP 3.



Taomuna 10

. Konebanue Tnamerp
T, Iena ﬂI/IaHaSOI:I’ 3MEPUT. U3MEPHUT. W3MEpHT.
Hp HGOp MOIOCIb JCJICHHUA, MM HSMeI\%SIHHH’ YCI/IHI/IG yCHggﬁ’ee HE HOBerH.,
CH MM
MK-25 0-25
M MK-50 25-50
gﬁ%‘;{“ﬁgp MK-75 0,01 50-75 500-900 200 8
MK-100 75-100
MK-600 500-600

[IpoBepka HyJIeBOW YCTAaHOBKH y MUKPOMETPOB C IpejaesiaMyd HU3MEpEHUs

25 — 50 MM TpOU3BOAMUTCS B TOM K€ MOPAAKE, HO MEXAY MX HU3MEPUTEIbHBIMU
NOBEPXHOCTAMH 3aXMMaeTcsl (TakKe BpalleHUEM TPEWoOTKH 6) crnenuanbHas
YCTAaHOBOYHAs WM OOBbIYHAs IUIOCKO-TapajljiesibHas KOHLEBas MEpa pa3MepoM,
pPaBHBIM HIDKHEMY IIpeelly HM3MEpeHuss MUKpomerpa, T. €. 25 mM. HyneBbim
IITPUXOM MPOJOJBHOM mIKajbl cTebnss 4 B JAHHOM CIydae CIYXUT LITPUX,

coorBeTcTByOmM 25 MMm. K 3romMy mTpuxy ¥ JODKEH HENOCPEICTBEHHO

NPUMBIKATh (WIM MOYTH COBMAAATh C HHUM) CKOIICHHBIH Kpail GapabGama 5% mpnm

HYJIEBOM HACTPOMKE.

[Tocne ycraHoBKM mpuOOpa Ha HyJdb MyT€M BpPALIECHHUS TOJOBKH TPEUIOTKH 6

U3MEPSEMYI0  JI€Tallb  3aKUMAIOT MEXIYy HU3MEPUTEIbHBIMU  [OBEPXHOCTIMU
MUKPOMETPUYECKOTO BUHTA 2 U NATKU 8. BpamieHue rojioBku 6 MpeKpamaroT Mocie
TpeX IIETYKOB TPEIIOTKHM M CHUMAKOT OTCYETHI MO IKajaM Mukpomerpa. Ha puc. 5
IPUBEICHBI OCHOBHBIE TUIIBI MUKPOMETPOB.

ITpu orcyeTax Mo mIKanaM MHUKPOMETPUUECKUX HHCTPYMEHTOB HEOOXOIMMO
PYKOBOJICTBOBATHCS CIICAYIOUIMMH IMpaBWIAMU: 1O IKajie cTedyii 4 OTCUUTHIBAIOT
MUJUIMMETPOBBIE U MOJYMUJUIMMETPOBBIE JIEJICHUS, PACIIOJIOKEHHBIE JIEBEE CKOca
Oapabana 5, coTble [OOMM MWIUIMMETpa ONPENCNIAI0T Mo IITpuxy Oapabana,

COBMAJAIONIEMY C TTPOIOTBHON PUCKOH cTeOs 4.

Y Buumanue! Mcnonp3oBanue OapabaHa 5 aJis MOJABUHYMBAHUS MUKPO-
METPUUYECKOTO BUHTA HEIOMYCTUMO.



Puc.5 Mukpometpsl: a) riiagkuii, 0) ¢ HOHUYCOM, B) UG POBOM

Ecnu npoaonapHbIN IITPUX OKAXKETCS] MEXKAY IITPUXaMHU KAkl 0apabana, Ha
IJ1a3 OIIEHUBAIOT YacTh UHTEpBasa (00bIYHO 710 1/5 untepBana, 1. €. 710 0,002 Mm).

Ha puc. 6 orcuer paBen 6+0,27 = 6, 27 mMm.

N
X

— J0

25

— 20

Puc. 6 Cxema otcuera

Ecnu npu n3mepenun pazmepa ocb MUKpPOMETPA HAXOJAUTCS B TOPU30HTATIBHOM
MOJIOKEHUHU, TO MPUOOP HYXKHO JAepxkaTh MOCEpeNuHE JIEBOM pPyKOil, a mpaBoi
PYKOl 1py TNOMOIIM TPEUIOTKH, JOBOJUTH HW3MEPUTEIbHYIO IOBEPXHOCTH
MUKPOBHHTA 10 CONPUKOCHOBEHMS C IOBEPXHOCThIO JeTanu. Ecim ke mnpu
U3MEPEHHH OChb MHUKPOBUHTA pAaCIONAraeTcsi BEPTUKAIBHO, TO MHUKPOMETP
HOJIIEPKUBAIOT JIEBOM PYKOW BHU3Y CKOOBI Y ISTKH.

Ha nmorpemHocts uW3MEpeHHs  MHUKPOMETpaMU  OKa3bIBalOT  BIIUSHUE
MNOTPEIIHOCTH COOCTBEHHO MHKPOMETpPA, MOTPEIIHOCTH YCTAaHOBOYHBIX MeEp WU



OJIOKOB KOHIIEBBIX MEP JUITMHBI, HEMAPAILJIEIIbHOCTh U3MEPUTEIBHBIX TOBEPXHOCTEH,
U3ru0 CKOOBI MO IEHCTBUEM YCHIIUS | T. 1.

Y pama  MHKPOMETPOB  TEMIIEpaTypHble  MOTPEIIHOCTA  COCTaBJISIOT
3HAYUTENIbHYI0 BEJIMYMHY W HEOOXOJMMO MPUHUMATHh MEPHI MO0 YMEHBIICHHUIO UX
BIIUSIHUS, HapuMep, Mpu padoTe YKPEIUISITh MUKPOMETP B CTOMKE WIIM JIepKaTh
TEIUIOU30JISILIMOHHBIE HAKIIAIKH.

Jlnst cokpamieHusl BJIMSHHMS HarpeBa MHKPOMETpAa pyKaMU PEKOMEHIYETCS
MPOU3BOJIUTH YCTAHOBKY €ro Ha Hysb uepe3 5 — 10 MUH mociie HaXOXKIEHUS €ro B
pyKax KOHTpoOJepa WIH B TEYEHHE 3TOr0 BPEMEHH Yallle MPOBEPSATh YCTAaHOBKY Ha
HYJIb, OCOOEHHO, €CIIM MHUKPOMETPOM pabOTal0T MEPUOJUYECKH U B IEpPEphIBE
MeX1y paboTOM OH HEe HAXOAUTCA B PYKax.

[TorpemmHocTh Tipu pabore ¢ MuKpoMeTpoMm paBHa (0,2 OT IEHBI JICIICHUS.
[TorpemrHocTh OT mapajuiakca npu orcuete cocrasiuseT 0,1 OT UEeHBI AeleHus, T. €.

1 MKM.
4.2.5. HytpoMep MUKpPOMETPUUECKUI

OCHOBHBIE MapaMeTpbl U pa3Mepbl MUKPOMETPUUECKUX HYTPOMEPOB TOJKHBI
coorBercTBoBaTh TpeboBanusiM ['OCT 10 — 75. TexHudeckue XapaKTEpUCTHKU
MUKPOMETPHUECKHX HYTPOMEPOB C MpeAenaMu usMepenus ot 5 1o 600 mm
npuBeAeHsl B Ta0n.11.

Taomuna 11
Hout Tum Ilena I[Hana30HM W3MEPEHUN, MM I/I3M§pI/ITeHI>HOC
noo ’ CIICHUS, HKPOMETPUUCSCKOMN HIIN CHIINE,
prboP MOZACIE ! MM HyTPOMEPOB HHHEKaTOFI))HOﬁ TOJIOBKH cH
HMS50-75 50-75 50-63
Hyrtpomep | HM75-175 0,01 75-175 75-88 150
HM75-600 75-600 75-88

4.2.6. I3mepeHre HyTpOMEPOM MUKPOMETPUUYECKUM

[lepen n3MepeHnEeM OCYIIECTBIISIIOT HACTPOMKY T'OJIOBKM MUKPOMETPUYECKOTO
HYTpOMEpaA Ha HYJIb WK C MOMOIIBK) KOHIIEBOM WM CHEHHATbHOM yCTaHOBOYHOU
MephI (puc. 7a).

['onoBky 2, COEAMHEHHYIO HAKOHEYHHKOM 3, MOMEMIAIOT MEXIY pabouyuMu
MOBEPXHOCTSIMU MEphI 1, MpU 3TOM H3MEPUTEIBHYIO MOBEPXHOCTh HAKOHEUYHHUKA
MPHUKUMAIOT JICBOM PYKOM K HMXKHEW paboueil moBepxXHOCTH Mephl. [IpaBoil pykoid,
NOKauMBasi BEPXHIOID 4YacThb TOJIOBKM, I[OBOpauMBaroT Oapaban 4, Haxoas
KpaTyailee pacCTOSTHUE MEXIy TyOKaMu Mepbl, U3MEpPUTEIbHbIE MOBEPXHOCTHU
TOJIOBKH JTIOJDKHBI KACaThC Pa00YNX MOBEPXHOCTEN MEPHI C JIETKHUM TPEHUEM.




Ecnu HyneBoe nenenue OapabaHa HE COBNAAAET C IMPOAOJBHBIM IITPUXOM
cTebmnsl, ocnalmisoT raiiky 5, OapabaH MOBOPAuMBAIOT JO COBMAJCHUS HYJIEBOTO
IITPUXA C MPOJOJBHBIM IITPUXOM CTEOJSI M CHOBA 3aTATMBAIOT TaiiKy Ha KOHIIE

MUKPOBHUHTA.

%N » o
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Puc. 7 MukpomeTpuueckuii HyTpomep ¢ rieHoi aeienus 0,01 mm.

[locne ycTaHOBKM TOJOBKM C HAKOHEYHHWKOM Ha HYJIb, €70 BBIBUHUYMBAKOT U3
MUKPOMETPUUECKON TUJIb3bl U K HEW MPHUCOEIUHSIOT HEOOXOJMMOE KOJMYECTBO
YIJIMHUTENEHN I paClIMPEHUS PEIEIIOB U3MEPEHUS HYTPOMEPOB.

Hactpoliky HyTpoMepa Ha pa3Mep KOHTPOJIMPYEMOW JEeTaaud IPOU3BOIST
CIIEIYIOMKUM 00pa3oM: OT KOHTPOJHPYEMOIO pa3Mepa HEOOXOIMMO OTHATH HHXK-
HUN TIpeles U3MEPEHUs MUKPOMETPUYECKOM TOJOBKM C HAKOHEYHHUKOM U IOJ0-
OpaTh COOTBETCTBYIOIIUN YHJIMHUTENb (€CITM HEOOXOJUMO — HECKOJBKO YIJIMHU-
Tenen), cuutas OT OoJblIero K MeHbliemy. IIpu 3TOM cymma HMXKHEro mnpenena
U3MEPEHNUS MHUKPOMETPUYECKON TOJIOBKM C HAKOHEYHUKOM W YIUIMHUTENEH JOJIK-
Ha OBbITb MeHblIEe TpeOyeMoro pasmepa, HO He 0Oojee, 4YeM Ha Pa3HOCTb MEXKAY
npeaenaMu U3MEPEHUN MUKPOMETPUYECKON TOJTOBKH.

MukpoMeTpruecKyIO TOJIOBKY YCTaHABIMBAIOT HAa TaKOH pa3mep, 4ToObI oO1Iast
JUIMHA HyTpoMepa NpHUOJIM3UTENIbHO COOTBETCTBOBAJa HOMMHAJIBHOM JUIMHE
KOHTpoJIpyeMoro usnenus. IIpu n3mepeHnn HUIMHAPUYECKOIO OTBEPCTHS JIMHUSA
U3MEpPEHMs JIOJDKHA pacroyiaraTbCsi MO HAuOOJIbIIEMy pa3Mepy B IUIOCKOCTH,
NEPIECHIUKYJSIPHOM K OCH OTBEPCTHS, U 110 HAUMEHBIIEMY pa3Mepy B IUIOCKOCTH
oceBoro ceuenus (puc. 70).



JleBoi pyKOil W3MEPUTENBbHYIO TOBEPXHOCTh HAKOHEYHHKA MPHKUMAIOT K
OTHOM W3 TIOBEPXHOCTEH JeTanw, a IIpaBOi, OCTOPOKHO Bparias OapabaH,
HepEeMEIIaloT MUKPOMETPHUUCCKUI BUHT TOJIOBKM (CJIeTKa MOKAauuBas MPU 3TOM

HyTpOMEp) 10O
MOKAaYMBAaHUHA HYTpOMEpa OUIYyIIaeTCs JIETKOE TPEHHE IPH COMPUKOCHOBCHHUU

CONPUKOCHOBEHUsI C TOBEPXHOCTBIO JeTanu. Ecmu 1pu
WU3MEPUTENBHBIX ITOBEPXHOCTEH MHUKPOMETPUUYECKOW TOJIOBKM C HM3MEpAEMOU
JETaNb0, MUKPOMETPUYECKUI BHUHT 3aKPEIUIIIOT 3aKMMHBIM BUHTOM 6. 3arem
IIPOBEPSAIOT YCHIIME MOKAYMBaHUSA, KOTOPOE JOKHO OBITh C JIETKUM TPEHUEM,
IIOCJIE YEro HYTPOMEDP BBIBOASAT U3 MPOBEPSAEMOI0 OTBEPCTHUS U MPOU3BOIAT OTCUET
10 IIKaJaM (aHaJOTUYHO OTCUETY MPU U3MEPEHUH IIAIKUM MUKPOMETPOM CM. PHC.
6).

Takum o00pazoMm, IpU U3MEPEHHU IUAMETPa LWJIMHAPUYECKOTO OTBEPCTHS
NOKaYMBAHNUE MPOU3BOJUTCS B IJIOCKOCTU €0 MONEPEUYHOTO CEYEHMsI (TEM CaMbIM
omnpenenseTcss HauMEHbIIMA pa3mep). Pe3ynpTaThl M3MEpEHHMI 3amuChIBAIOT B
OJlaHK OoTUeTa.

4.2."7. UHAMKaTOPHBIN HyTpOMEP

[To I'OCT 868-82 Hyrtpomepsl Tuna HW wusroraBnuBaroT ¢ npeneraMu
usmMepeHni or 6 1o 450 mMm. TexHHUecKHe XapaKTEpUCTUKH HYTPOMEpPOB
MpUBEICHBI B Ta0J. 12

Taomuna 12
Huana3on Haubonbmas N3meputenbHoe
Tum, Ilena <
Hpubop | yonens | menermsr, | MMEPCHHH, liggegP;;?MM yemie,
HU 10 6-10 100
Hytpomep HU 18 10-18 130 2,5-4
HHIUKATO HU 50A 0,01 18-50 150
PHBIH HU 100-1 50-100 200 4,7
HU 450B 250-450 1200 5-9

4.2.8. I3mepeHne UHAMKATOPHBIM HYyTOPMEPOM
[lepen m3mepeHueM HYTpOMep HYKHO HACTPOUTh Ha TpeOyeMbldl pasmep,
T.e. YCTAHOBUTb HyJIEBOE IMONOXKEHHE 1O ONOKy KOHIEBBIX Mep
COOTBETCTBYIOIIEMY HOMUHAIBHOMY pa3MePy KOHTPOIUPYEMOTO OTBEPCTHSI.
Kak npu ycTtaHoBKe Ha HyJb, TaK U NpU U3MepeHuu (puc. §), HyTpoMep
HEOOXOMMO TIOKAYMBaTh, YTOOBI OMPEACITUTh MPABUIBHOE €ro IOJIOKEHHE,
u 7,

OTBCYAIOIMICC HAMMCHLBIICMY  PACCTOAHUIO MCKOY OoxkoBUKamMu 6

MOMEIIEHHBIMU B CTPYOLIMHY 8 M 32KaThIMH CTOMIOPHBIM BUHTOM 9.

*) BIIOK KOHIIEBBIX MEp PEKOMEHIYeTCsl 6paTh BTOPOTo Kiacca




Puc. 8 UnauxaTopHslil HyTpoMep ¢ neHoit nenenus 0,01 mm

DTOMY HaMMEHBIIEMY PACCTOSHHUIO, PABHOMY OJIOKY KOHIIEBBIX Mep 6, Oyaer
COOTBETCTBOBATh KpalHEE JIEBOE MOJIOKEHUE CTPEIKH, T.€. HAMMEHBIIEE NTOKAa3aHUE
o uHaukaropy. K aTomy neneHnro noaBoasT HyJIEBOW INTPUX LIKAIbl MHIUKATOPA
1, Bpamas 000J0K HMHAMKATOpa JUOO CMEHHBIA HU3MEpPUTEIbHBIM CTEPKEHb 8
(BBIOMpAETCsl HY’)KHOTO pa3Mepa U3 KOMIUIEKTa K HyTpOMEpPY U 3aBUHUYHMBACTCS B €TO
kopnyc). UHaukaTop 3akuMaeTcss B KOpIyce HyTpoMepa CTOMOPHBIM BUHTOM 2.
bonee TouHyto ycTaHOBKY Ha TpeOyemblii pa3Mep MOXKHO OCYLIECTBIATD,
UCIIOJNb3Yysl AaTTECTOBAHHOE YCTAaHOBOYHOE KoybIO. [lorpemHocts, BHOCHUMAas
HETOYHBIM DPACHOJIOKEHUEM LEHTPUPYIOLIETO MOCTHKa 7, uckmouaercsa. [locie
YCTAaHOBKH CMEHHBIM W3MEPUTEIIbHBIN CTEPKEHb 3aKPCIUISIOT KOHTPramKou W,
IIPOBEPUB MPABWIBHOCTH HYJIEBOM YCTAHOBKHM, IIEPECTABISIIOT HYTPOMEDP B
KOHTpoJIupyemMoe otBepcte. HyTtpoMep HYKHO MNOAAEPKUBATH PYKOH 3a
TepmonsosATop 3. [lokaunuBas HyTpoMep B OTBEPCTUH, ONPEAEIAIOT OTKIOHEHUE OT
pa3Mepa, Ha KOTOPbIN OH ObLT HACTPOEH.



OTKII0OHEHM S, TIOJTYYCHHBIE TIPU MIPSIMOM XOJIE, T. €. IPHU BPAIIEHUH TI0 9acOBOM
CTpeJKe, OTHUMAIOT (T. K. U3MEPSIeMOe OTBEPCTHE MEHBIIIE HACTPOSYHOTO pa3Mepa),
a OTKJIOHECHWSI, TIOJTyY€HHBIE MPU JIBUYKCHUU TIPOTUB YaCOBOM CTPENIKHU, TPUOABIISIOT
(pa3mep oTBepCTHs 0OJIbIIIE HACTPOCHHOTO pa3Mepa) K OJIOKY KOHIIEBBIX Mep.

OTBCpCTI/IH U3MEPAIOT B CCUCHHUAX W HAIIPaBJICHHAX COINIaCHO CXCMCE
HN3MCPCHUSL. HOJ’IY‘ICHHBIC PE3YJILTATEI 3aHOCAT B OJ1aHK OoTYeTAa.

BHUMAHME! TIlocne wu3smepeHunss HEOOXOOUMO TMPOBEPUTH TO OJIOKY
KOHIIEBBIX Mep, HEe cOMiach Jin HyJieBasl ycTaHOBKa HyTpomepa! Ilpu oTkiioHeHUM
CTpenKu OoJipllle, YeM Ha TMOJIOBUHY JEJCHMsS IIKaJIbl, U3MEPEHHUS CUMUTAIOTCS
HEJICUCTBUTEIBHBIMA U UX HY)KHO MPOBECTH 3aHOBO, MPEIBAPUTEIHHO YCTAHOBUB
npuOop Ha HYIIb.

4.3.0npenesieHue moJTHOM MOTPETHOCTH U3MEPEHUS

[TorpemiHOCTh M3MEHEHHs SIBIISIETCSA CYMMApHOM IOTIPEUNIHOCTBIO, K YHCITY
OCHOBHBIX COCTaBIIIIOILIUX KOTOPOM OTHOCSITCS:

[IpenenbHas MOrpemIHOCTh W3MEPUTENBHBIX cpeAcTB (A; ). VX BeauuuHbI
oepyrcs u3 Tabi. 2.3;

[TorpemHocTs MeTOna M3MepeHus. [Ipy OTHOCHMTENBHOM METOAE HACTPOUKY
MUKPOMETPUYECKOTO M WHIMKATOPHOIO HYTPOMEPOB HAa HOMMHAJIBHBIN pa3Mep
IPOU3BOAAT MO KOHUEBBIM MepaM. B 3TOM ciy4yae B NOTPEIIHOCTh H3MEpPEHUS
BOMET HE TOJIKO MOTPELIHOCTh U3MEPUTENILHOTO cpencTBa (A(), HO U MpeaenbHas
MOTPEIIHOCTh caMoi KoHIEeBoW mephl (A;) 'OCT 9038-73. Ilpu ucnonas30BaHUU
0JI0Ka, COCTOSIIIET0 W3 HECKOJIbKUX Mep, CyMMapHas MpeiesibHas MOTPelIHOCTh
MO’KeT OBbITh MOICUUTaHa 10 GopMmyJie

i (6)



Konebanusi TONIIUHBI CIOSA MEXIYy NPUTEPTHIMU MepaMu B JaHHOU pabdoTte
MOTYT ObITh NPUHTHI paBHBIMHU 0,025...0,05 MKM (17151 OTHOTO CJIOS);[IOTPEITHOCTH
YCIOBUWA M3MEpPEHUs. 3HAYUTENIbHBIX BEJIUYHE MPU H3MEPEHUU  JOCTUTAIOT
IIOTPEIIHOCTH, BBI3BAHHBIE HAPYLIEHWEM TEMIIEPATYPHBIX YCIOBHUI (A3). Ot
MOTPEIIHOCTH ONPEALIAIOTCS o (popmye:

Ay = I(k,At, —k,At, ), -

rone | — wusmepsembli pasmep; kl m k2 — koapGUIMEHTH JTMHEWHOTO
pacumMpeHusi COOTBETCTBEHHO Hu3MepseMoi aeramu  (cMm. Tadn. 13) m cpeactsa
M3MepeHuii, mpuHIMaeMoro pasubM — 20,9 10 1/rpan; At; u  At, — OTKIOHEHHE
TEMIEPATypbl H3MEPSEMOW JeTald M CpPEACTBA HM3MEPEHHH OT HOPMaJbHOTO
3HaueHus.OnpeeneHne TeMIepaTypHO COCTAaBIISIIOIICH MOTPEIIHOCTH H3MEPEHUS,
3aBHUCSIIEH OT Pa3HOCTH KOAPPHUIIMEHTOB JMHEHHOTO pACHIMPEHUs MaTepHalioB
U3MEPSIEMOTO O0BEKTa W U3MEPHUTEIBHOTO CPEACTBA, MOKET OBITh OCYILECTBICHO
TaKXe C OMOIIbI0 HOMOTpaMMmbl (puc. 9);
—  CYOBEKTHBHBIE MOTPEIIHOCTH. DTy BEJIWYMHY HPUHMMAEM pPaBHOU
0,2...0,3 Mmxm a1t pazmepoB 6odbie 10 M.
Taomuna 13

HanmenoBanne marepuana | Koaddumuent nuaeitnoro pacmmpenus, I/rpag

Al 21-25-10°

Mg 20-30-10™°
Ti 8-9-10°

CTaln 10-16-10°

Koaddurment nureitHoro pacimmpeHus MmaTepraia AeTaiu
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Puc. 9. HomorpamMma TemnepaTypHOH COCTABISAOIIEN OTPEIIHOCTH U3MEPEHUS



4.4.0ueHka 10CTOBEPHOCTH PE3YJIbTaTOB U3MEPEHUN

Pe3ynpTaThl 3MepeHUl HUKOI/Ia B TOYHOCTH HE PaBHbI UCTUHHBIM 3HAYECHHIM
U3MEpSEMbIX BeIWYMH. Paznuune 0oO0yCIOBICHO BIMSHHEM MHOXKECTBa (haKTOPOB,
BKJIIOYAIONIMX  YCJIOBUS HU3MEPEHHM, OIIMUOKM ONEepaTopoB, BBHIMOJHSIIOMIUX
U3MEPEHUS U T.II.

JIy1st HOpMaIbHOTO 3aKOHA PAaCTPEACIICHNs, HanboJiee pacCIpOCTPAHCHHOTO MPU
U3MEPEHNHU JTUHEWHBIX BEJIMYMH, OKOHUATEIBHO PE3YNIbTaT U3MEPEHUS 3aUChIBACTCS
ceayronmM 00pazom:

—|xx P (8)

X, \/; >

rac X - cpeaHcapuMeTHICCKOS BBIOOPKHU (Pe3yIbTaTOB M3MEpPCHUi); A, — mo-
TPCIIHOCTE pe3yapTara u3MepeHuil (MkMm). [loacuer manHO# BenuduHbI cM. 4.3; n
— YHUCJIO U3MCPCHHUH; P — BepOATHOCTB, ¢ KOTOPOI pe3yIbTaT H3MCPCHUSI HAXOIHUT-

Cs B JOBEPHTEIBHBIX rpaHumax X == TH - Ecnu mpu uzmepenusix He ObLTH
F2

TOMYMICHBI TPYOBIC OMIMOKH, BEPOsITHOCTE paBHa 0,99...0,9973.
[Mpun=1

By _a |
o =lxExA,.

(24

bonee nogpoOHO cBeneHUs MO JAHHOMY BOIIPOCY M3JI0KEHBI Ha cTp. 9, 10
METOJUYECKUX yKa3aHuii [3].
4.5. AHanu3 pe3yabTaToB U3MEPEHH 1 (POPMYIHPOBKA 3aKIIIOUEHUS O
TOJHOCTH JAETaJH
Ha ocHOBe NOIy4eHHBIX PE3YIbTATOB U3MEPEHUS ONPEAEIAIOTCS:
— Haunmenbmmit 1 HanOoNbIINI pa3Mepsl JeTanu (PeKOMEHIYeTCs TOI-
YEPKHYTh B OJIaHKE OTUETA);
— Haubonbemme abcomroTHRIE OTKIOHEHHSI (POPMBI KaK B MPOJOJIBHOM,
TaK M B [IONEPEYHBIX CEUEHMX (ITpeaBapuTebHO 03HaKoMUThea ¢ ['OCT 24642-

61), paccuuTaHHbIE IO CICTYIOIEH GopMyIie:

d_.—d_.
A: max min 10
o (10)

9)



1€ dpax 1 dpin - HAMOONBIIMK W HAWUMEHBIUK JUAMETPHI U3 BCEX JIEHCTBUTEIb-
HBIX pa3MepOB, U3MEPEHHBIX B IMOINEPEUYHOM (OBaJBLHOCTH) U B MPOJOJILHOM cede-
HUAX (KOHYCOOOPa3HOCTH).

3aKIIO4eHUE O TOJIHOCTU JETAIM JA€TCs COBMECTHO MO pa3Mepy U IO-
I'PEITHOCTH (POPMBL.

Hetans roana ¢ [IB > 0,9973, ecnu He TOJNBKO JOBEPUTEIBHBIN MHTEPBAIL,
MMOCTPOEHHBIN JJIs1 IEHCTBUTEILHOTO pa3Mepa, HaXOAUTCS MEXKTy HAaUOOJIBIIUMA U
HAaUMEHBIITUMHU TMPEIEIbHBIMA pa3MepaMH, HO U OTKJIOHEHHS (DOPMBI HE TPEBbI-
IAIOT BEJIMYUHY JIOIYCKOB Ha pa3mep.

[Ipu 5TOM BO3MOKHBI CIEAYIOIINE BapUAHTHI:

—  JloBepuTENbHBIN MHTEPBAJ BBIXOJIUT 3a TPAHUILY TOJIS JOIyCKa, IeH-
CTBUTEIBHBIA pa3Mep W 3HAYCHHUS OTKJIOHEHWW OT KPYIJIOCTH W MPOQHMIS MPo-
JIOJBHOTO CEYeHHus Jexar B mojie gomycka. [erams rogna ¢ JAB <0,9973;—
JleCTBUTENbHBIA pa3Mep WM OTKJIOHEHHs] (OPMBbI BBIXOIAT 3a TPaHUILy MOJsS

nomycka. Jleranp nmpusHaeTcss OpakoM (MCIpPaBUMBIM WM HEUCTPABUMBIIA).
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