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coetiicicnt ol linear thermal expansion (CT C3B 2899—81)

MoctaHoBNeHNem KomuTeTa CTaHAapToOB, Mep W M3mepuTenbHbIX npubéopos npu Co-
eeTe MuHuctpoB CCCP ot 13/1 1970 r. Ns 33 cpou BBefeHUS yCTaHOBNEH
_ e 010770

MocraHoBneHnem occtaHgapTa ot 09.08.82 Ns 3122
CpOK [felicTBUS NpoaneH no 01.01.90

Hecob6/togeHre cTaHgapTa npecnesyetcs no 3akoHy

HacTtoawmini cTaHAapT pacnpocTpaHseTcs na njacTMacchbl U ycTa-
HaBNMBaeT METOA OMpefesieHnss ux cpefHero KoahuLmeHTa NMHeHOro
TensIoBOro pacLmpeHus.

MeToa npegycmatpuBaeT onpejesieHVe NIMHEAHOro TernsioBOro pac-
LUMPEHNS, He CBA3AHHOIO C M3MEHEHVEM Pa3MepoB MNPV Harpese BCrief-
CTBME W3MEHEeHUS COfEep>XaHWus BAarn, OoTBEpPXKAEHWUS, MOTEPH MNNacTu-
(hmkaTopa WM pacTBOPUTENS, CHATUS BHYTPEHHUX HAMPSOKEHUA U ApYy-
rMx (DaKTOpOB, M MO3TOMY SIBJISETCA MPUBIVIKEHHBIM.

CTtaHpapT nonHocTbto cooTBeTcTByeT CT COB 2899- -81.

1. CYULHOCTb METOZA

1.1. CyuiHoCTb MeTofa COCTOMT H MUCMbITaHMM o6pasua nnacT-
Maccbl. MPY KOTOPOM OMpeaensitoT:

a) cpefHMi  KOI((ULMEHT JIMHEMHOrO TEM/I0BOrO paclUMpeHnss B
MWHUMa/IbHOM WHTepBasie TeMMnepaTyp a»:

6) cpefHNI KOI(APULMEHT AINHEMNHOrO TEMA0BOrO pacluMpeHns B

yCTaHOB/IEHHOM WHTepBane Temnepartyp aj* (/| n/2— rpaHuua ycrta-
HOB/IEHHOTO MHTepBana TemnepaTyp).

1.2. CpefHuiA KOI(ULMEHT JIMHEMNHOro TEMJI0OBOr0 pacLUMpeHns
XapaKTepu3yeT OTHOCUTE/IbHOE MpupaLleHne ANHbI 06pasLia, Bbli3BaH-
HOe MOBbILLEHMEM €ro TeMMepaTypbl OT HWKHEN A0 BepXHeWl rpaHuLbl
MHTepBana, OTHeCEHHOe K BeIMYMHE 3TOr0 UHTepBana.

M3gonoduumansHoe MepeneyaTka BocrpeLyeHa

* [MepeusgaHue (Maii 1987 1 ) ¢ VismeHeHneM AS |, yTBEPXAEHHbIM
B asrycTe 1982r. (HYC 11—82).
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B Tex WHTepBanax TeMmnepaTyp, rae KoahuLMeHT NnHeliHoro Ten-
/I0BOTO pacLUMpeHust N3MeHsIeTcsl ¢ TeMnepaTypoid, BenunHbl a, n a\] ,
Kak MpaBu/I0 He COBMajatoT, MpUYeM at MOXKET ObITb Kak 60siblLUe, TaK

H MeHbwe all . MNo3ToMy 3ameHa OAHOro Ko3apULUMEHTa APYTUM He
JonyckaeTcs.

OnpegeneHve cpegHero KoaduuyveHTa SIMHENHOrO TersioBoro pac-
wwupeHns  &f| He MpPOBOAAT B WHTepBasne Temnepatyp 12—/,<10*0
ans matepuanos, umerownx a\\ <30-10-60C-' n B nHTepsane Temmne-
patyp /»— <60°C pna wmaTepnanos, umewlowmx a'f <5-10 *0C“*
[onyckaemble MOrpeLwHoOCT yKa3aHbl B TabnuLie.

*
0): *G1
OrBooTNbHAA rKNU-peT- Sreml> - | 3*70 - 10" * 1 >170 10-«
Hcamb onpeaenenusa a
KMTepmxe TemmepaTyp Morpew HOCTL Bruope-ws TeMBepaTypn B yAAMUMKU» «GpBana
10°C, *
X M M -C MaM *C MAM
10 +0,2 +0.2 £0.2
:0. : .
20 05 - VR 05 %5

M3mepeHne yanMHeHNs NPOBOAAT C MOrpeLuHoCcTbio He 6onee 10 6 m
ANA No6bIX 3HAYEHWU KoadumumeHTa NMHEAHOro Temn0BOro paclun-
peHua. Ecnu B npouecce Harpesa WMCMOMb3YHT TEMIOHOCUTENb, TO OH
He JO/DKeH B/INATL Ha pe3ysnibTaTbl OnpeaenieHus.

(N3meHeHHas pegakuusa, Msm. Jb 1).

1.3. MnHUManbHbIA UHTepBan Temnepatyp 10°C; pacwivpeHue ero
NPOM3BOAAT Ha BefIMYUHLI, KpaTHble 10JC.

Bbibop wvHTepBana Temrepatyp n Tpeb6oBaHUA K TOYHOCTU M3Mepe-
HUSA TemnepaTtypbl U YA/IMHEHUS MPU  ornpefeneHnn  KoauumeHTa
NIVHEAHOro TensoBOr0 paclLUMpeHns NpegycMaTpmBaloTcs B cTaHAapTax
M TEXHNYECKUX YCNOBUAX Ha MI1acTMacchl.

1.4. CpegHuii K03(h(PULMEHT NMHEAHOTO TEen0BOro paclUVMpeHns B
MUHUMa/IbHOM WHTepBasie Temnepatyp at onpefensioT B UWHTepsase
TemnepaTyp, pasBHOM KYC, 1 OTHOCAT K CpefHel TemmepaType 3TOro
VHTepBana.

1.5. CpegHuii KO3(h(PULMEHT NINHENHOrO TEeMns0BOr0 paclUMpeHns B

YCTAHOB/EHHOM WHTepBasie TeMreparyp a», OMNpeaensitoT B UHTepBase
TemnepaTtyp, KpatHOM KIC. 1 OTHOCSIT K Be/IMYMHe BCEro WMHTepBana.

1.6. OnpegeneHvie cpefHUX KO3IMMULMEHTOB JIMHEAHOrO Temnsi0BOro

paclUMpeHns He MPOU3BOAAT MPW TemrepaType Bbille TeMrepartypsbl
pasMsiryeHMst naacTmacc, onpefensemoi no FOCT 12021—75, npwm
6onbLlelri 13 ABYX MNpeanucbiBaeMbiX ANS AaHHOrO MaTepuana Harpy-
30K.
HwKHAS rpaHvLa ycTaHOBNEHHOTO MHTepBana Temnepatyp |, wn
HUXKHEee 3HauyeHWe cpegHeli TeMnepaTypbl MWUHUMaIbHOTO WHTepBana
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npegycmatpuBaeTcs B cTaHAapTax M TeXHWYECKMX YCMOBUSAX Ha maacT-
Macchl.

B npuHATOM wWHTepBane TemnepaTyp npuvpalleHve AAWHbI 06pas-
La B 3aBMCUMOCTWU OT TeMmepaTypbl JO/KHO ObiTb NHeNHbIM. Mpn He-
JNINHEHOM 3aBUCUMOCTW OrpefesieHne MNPOBOAAT B [Marnas3oHe Temre-
paTyp. B KOTOPOM BbIMOHAOTCS TPe60BaHUNS IMHENHOCTU.

(N3meHeHHasa pegakumsa, M3m. Ne 1).

2. AMMAPATYPA

2.1. CpegHuii KO3h(LUMEHT NIMHEMHOTO TEMI0OBOFO  pacLUMpeHns
onpefensoT Ha Npuoope, UMEKOLLEM:

a) TepMOKpWoKaMepy WM Jpyrue ycTpoWcTea, obecrieyunsaroLyme
Harpes CO CKOpPOCTblO He 6onee 1,5°C/MUH A CTaLMOHApPHOM WAN He-
CTaLMOHapHOM peXXnmax Wan TepmocTaTMpoBaHWe B MHTepBanax TeMm-
nepartyp, ykasaHHbiXx B U. 1.3 n nogaep>kaHve oANHaKoBOlM Temrnepary-
pbl C MorpeLHocTbio He 6oee 0,2°C Mo Bceld AnvHe 06pasua;

6) ycTpolicTBO, B KOTOpOe MoMeLLaloT o6pasel, U CUCTeMY, Mepe-
[aloLLyl0 ero pacluvpeHne Ha WHAWKATOP AN U3MEePeHUs YANUHEHUS;
cuctema [o/KHa ObiTb BbIMO/IHEHA W3 MaTtepuana € HavMeHbLUUM
KO3P(MLIMEHTOM IMHEMNHOrO Terns0BOro pacluvpeHvs  (pPeKoMeHpyeTcs
MCNONb30BaTb MNaBMeHbI KBapL) H AO/MHKHa obecneynBaTb KOMIEHca-
LMo CcO6CTBEHHOrO TEMJI0BOrO pacliMpeHns. Ecnm  KomneHcauuwn oT-
CYTCTBYET, YA/ MHeHne obpasLa AOMKHO ObiTb OTKOPPEKTUPOBAHO C y4e-
TOM YAJ/IMHEHWA MaTepuana, W3 KOTOPOro BbIMOJSIHEHA cucTema. Ecnm
cucTemMa BbIMOSIHEHA W3 M1aBMIeHOro Keapua, Mpy MKCMbITaHUW MaTe-
pranos co cpefjHUM Ko3(h(hMLIMEHTOM SIMHENHOrO Tena0BOro pacLumpe-
HusA 6onee 0,6- 10-6¢cO ‘, KOPPEKLUMIO He MPOBOAAT;

B) YCTPOICTBO ANS1 M3MeEPeHWUs MNpupaLLeHnss AnvHbl 06pasua npu
ee YBe/IMYEHUN VN YMEHbLUEHUW B MpPOLECCe Harpesa MyTem BU3yaslb-
HOro oTcyeTa WM C MOMOLLUBIO aBTOMATUYECKOW 3amnucu; YCTPOWCTBO
He [I0O/DKHO OKa3blBaTb Ha obpasel, fasfneHusa 6onee yem 29 klla;

r) TepmMofaTymK, TepMOMETp WM Tepmonapy € WHAUBUAYasbHOW
rpagyvnpoBKO AN M3MepeHUs TeMnepaTypbl 06pa3ua ¢ NOrpeLLHOCTbIO
He 6onee 0,IC.

(N3meHeHHas pepakuums, M3m. Ne 1).

2.2; 2.2.1. (NcknoyeHbl, V3m. Jb 1).

2.2.2. Mpu onpegeneHnn a*r B WUHTepBase Temnepatyp, PaBHOM
wnn 6onbwiem 60°C ¢ MakKcMMasibHOW MOrpeLlHocTbio He 6onee 10%,
TemnepaTtypy W3MepPSIOT C MOrpeLlHOCTbi0 He 6onee +1°C, a yanuHe-
HUE C MOrpeLlHOCTbIO:

+1 MKM — npuv a,P, paBHom wnm 6onee 5-10~* rpag-1;
+5 MKM — npu «1;, paBHoM wmnn 6onee 30-10-6 rpag-1
+10 mkm — npu a{], pasHom mnm 6onee 70 «10~B rpag-*.
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Y N3rOTOBNEHUE OBPA3LIOB

3.1. AnA ucnbiTaHMA  MCMONb3YT o06pasubl AIMHOW  He MeHee
50 mm, kpyrnoro (aunametrpom (10+0,5) mMMm) wam KBagpaTHOro mnone-
PEYHOro CcevyeHusi co CTOpoHOM (7x0,5)MMm.

Mpy BO3HWKHOBEHMWN pa3HOriacuini AN UCMbITaHWA MPUMEHSIOT 06-
pasubl 4nnHOM 50 MMm.

3.2. B cepeguHe GOKOBOV MOBePXHOCTWM 06pasLia, nepreHinKynsapHO
K Heli, BbiCBepnMBalOT 0TBepcTMe AvameTpom 1 MM [0 OCeBOI NMHWUM
obpasya. OHO MpegHasHayeHO Aas MOCAefyroLero BeefeHUss B obpa-
3ey, TepMofatymka WM Tepmonapbl MNPV WUCMbITAHWM B HecTaLMoHap-
HOM peXXume.

3.3. MNoBepxHOCTb 06pasua Ao/MKHA ObiTb POBHOW, [NajgKoW, He
VIMeTb PaKOBWH, TPelWmH WU ApYrux fedekToB. Topupl AO/MKHbI ObiTh
neprneHANKYNApHbI K NPOAOIbHOM ocn 06pasua.

Ecnv npu nposefeHMM MCMbITAHUS MPOUCXOAUT BHeApeHue B obpa-
3el, KOHTaKTUpyloLlen c o6pasuLom 4YacTu YCTpONCTBa, MepeAaroLLero
YANVHEHME Ha WHAMKATOP, TO Ha TOpubl o6pa3sLla Hak/euBalT rnagkue
CTasibHble MAACTUHKK ToNAWMHOW Ao 0,5 mMM. Mcnonb3yemblii knei fon-
>KeH O6bITb HelTpasbHbIM MO OTHOLUEHWIO K MpOBepsieMbiM MnacTMac-
cam.

3.1—3.3. (N3meHeHHan pegakuunsa. M3m. Ne 1).

3.4. N3 NUCTOBbIX aHW3O0TPOMHbIX MaTepuasioB 06pasHbl Bbipe3aloT
Mo rnaBHbIM OCAM aHM30TPOMMKM Tak, 4To6bl OCb Obpasua cosnafana
C OCblo aHm3oTponuu. KoadhduumeHT AMHEAHOro TensI0BOro paclumnpe-
HUA 0N aHWU30TPOMHbLIX MaTepuanoB OMpefensloT AN KaXKLOW ocu
aHM30TPOnuun.

3.5. KonnyectBo 06pasuoB AN WUCAbITAHWA OT  KaXK4OW napTum
Matepuana v ANnA KaXAO0W OCM aHWM30TPOMNUU [O/HKHO 6biTb He MeHee
Tpex.

3.6. CNoco6 M pexxmMm W3roToBAeHUs 06pasuoB M UX TepMoob6pa-
60TKa MpefycMaTpmBaldTCs B CTaHAapTax WAM TeXHUYECKUX YCA0BUAX
Ha nnacTmacchl.

Ecnn obpasey, B npouecce MUCMbITaHUS MPOABASET  yCajKy, ero
HeobxoanMMo TepmoobpaboTaTb Npu Hambonbluel Temnepatype. Bpems
TepMo06paboTKN AO/MKHO ObiTb He MeHee 4YeM B NATb pa3 6osbLue
BPEMEHN UCNbITaHNA.

4. NPOBEAEHNE NCMbITAHWNA

4.1. TMepef wvcnblTaHWEM YyCTaHaB/IMBAKOT TeMrepaTypHble rpaHuLbl,
B KOTOPbIX OyAeT n3mMepATbCs KOIMMPULMEHT NNHEAHOTO  TEMJs0BOro
pacLLMpeHmnsa cornacHo TpeboBaHMAM CTaHAApPTOB W TEXHUYECKUX YycC-
noBuii Ha nnactmaccel 1 nn. 1.3—1.5.

4.2. OnnHy obpasua M3MepsitoT C MOrPeLlHocTbio He 6onee 0,01 Mm
npu Temnepatype (23+2)°C 1 OTHOCUTENbHOM BnaxkHocTn (50+5)% .
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4.3. OnpegeneHve KoahULUMEHTa NMHEAHOIO TEMI0BOr0 pacLumpe-
HUS MPOM3BOAAT B CTALMOHAPHOM WM HecTauMOHapHOM peXXmmax.

Mpun cTauMoHapHOM peXXuMe MPOBOAAT TepMmocTaTupoBaHue obpas-
ua npv Temnepatype M3MEPEHUs [0 TeX Mop. MokKa He OKOHYUTCA Yy{-
NnHeHne obpa3ua. TemnepaTypy B TepmoKamepe [OBOAAT Mpv cTauymo-
HapHOM pe>Xkume 0 TemnepaTypbl J1.

Mpun HecTauMoHapHOM pexxuMe obpasel, HarpesaloT A0 Temmepa-
Typbl He MeHee Yem Ha 10°C HMXKe HUXKHErO TemmnepaTtypHOro npegena
n3MepeHus.

4.2; 4.3. (N3meHeHHas pepakuusa, UN3m. JT* 1).

4.4. (NckntoyveH. M3m. Ne 1).

4.5. Obpasel, ycTtaHaBNMBalOT B TEPMOKPHOKamepe W BBOAAT H
Hero Tepmoriapy WM TepMOLATUYMK, eC/IM UCMbITaHWUA MPOBOAAT H He-
CcTauMoHapHOM pexxmme. B cnydae uUCMbITaHUA TOJSILKO W CTauMoOHap-
HOM peXknme ycTaHOBKa Tepmonapbl B 06pa3ue Heobs3aTesbHa.

Mpy HecTauMOHAPHOM pPEeXVMe UCMbITaHUA Mocne JOCTUXKEHUA B
o6pasue TemriepaTypbl He MeHee 4YeM Ha 10*C HUKeE HUWXKHel Temne-
paTypHOl rpaHULbl U3MEPeHWs HacTpamBaloT YyKasaTeflb YA/INHEeHWUs
Ha Hayano W3MepeHWs N HauyMHAKT Harpes €O’ CKOPOCTbIO HC 6onee
1,5°CMuH *.

Mpn cTauMoHapHOM peXXuMe MCMbITaHMA o06paseL, TEPMOCTAaTHPYIOT
npu Temrneparype 3aTemMm npu TemnepaType /2 1 cHOBa Mpu Temne-
patype J1.

3a Havano oTcyeTa MNPUHUMAIOT MOKasaHWe ykasatens YA/IMHEeHUs
npv TemnepaTtype, paBHOW HW>KHEM TeMMnepaTypHOI rpaHuue.’

M3mepeHne npupalleHns gavHbl o6pasua NpousBOAAT Mpu Temre-
paTypax, COOTBETCTBYIOLLUX rpaHNLaMm WHTepsasna.

4.6. Ecnn npu ctaymMoHapHOM pexXkrme pPasHOCTb Pe3y/bTaToB M3Me-
peHnsa npu nepexoge ot J1 K /5 n obpaTHO MeHee 10 MKM Ha KaXKAble
100 MKM yAnuHeHUs, TO W3MepeHWe MPOBeJeHO Y[ O0BNETBOPUTENLHO.
Mpu pa3HocTy 6onee 10 MKM Ha K3gAble 100 MKM YANVHEHWUA, n3Me-
peHvie MoBTOPAOT. CpaBHEHME pPe3yNbTaToB WUCMbITAHUA MPOBOAAT ANA
Ka>KAoro obpasua OTAesbHO.

4.7. Ecnn npu HecTauMoOHapHOM peXXrme B Martepuasie BO3HUKalOT
Heob6paTUMble M3MEHEHUS A/IMHbI, TO MPOBOAAT MOBTOPHbIA LMK UCMbI-
TaHW Ha TOM >Ke ob6pasue. [onycTuMas pasHuMUa YAIVHEHUA Npw
rNepsomM W MOBTOPHOM MU3MepeHUsiX — He 6onee 10 MKM Ha KaxkAble
100 MKM YANMHEHUA 418 OJHOTO M TOro >ke obpasua. Ecnn pasHocTb
B YA/IMHeHUAX 6o0sblle, TO U3MepeHWe MOBTOPSAOT. 3a pesynbTar npu-
HMMaIOT [aHHble BTOPOrO WCMbITaHWUA.

45—A4.7. (N3meHeHHan pegakumsa, MN3m. /b 1).

5. MOACYET PE3Y/IbTATOB WCIMbITAHW

5.1. CpegHuii Koadh(pULMEHT NMHEAHOro TenJioBOr0  pacLUMNpeHUs
(a) B °C-1 BbluMCAAKT MO hopmyne:
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rae: Al — npupalleHne onnHbl o6pasya B rpaHuuax WHTepsana
Temneparyp, MM;
A/= /r—N — npupateHve Temnepatypbl oT U K ti, °C;
U, h — HUXHSA 1 BEPXHAA rpaHuLbl MHTepBana Temnepartyp,
C,
lo— pnuvHa obpasya npy (23+2)°C, Mm.
(N3meHeHHasa pepakums, M3m. Ne 1).
5.2. BbluncneHve s\ wim MPon3BOAAT OTAENbHO ANS KadKA0ro
obpasua 1 Aansa Kak4oW rNaBHOW OCM aHU30TPOMUMN.
5.3. 3a pesynbTaT MWCMbITaHUA AN KadXKAOW MapTuM matepuana u
Ka>KOM rNaBHOM OCKM aHM30TPOMNUM MPUHMMAIOT cpeaHee apudmeTunde-
m . ?d-l(?'—l)e}HVlﬁ OTAeNbHbIX 06pasyoB, C  OKpyrleHWeM [0

5.4. TIpOoTOKON WCMbITAHNA [O/DKEH COAep>KaTb Crefytoline gaH-
Hble:

a) HaMMeHOBaHVe W MapKy martepuana;

6) HOMep napTuu;

B) Ccnocob M3roToB/ieHNs 06pas3LLoB;

r) cdopmy m pazmepbl 06pa3sL,0B;

[) Temnepartypy 1 BpeMsi TepMo0o6paboTKu;

e) npegenbl TemMrnepatyp, B KOTOPbIX WCMAbITAH Matepuan v pexum
NCMbITAHUS;

XX) cpefHee apuMeTUYecKoe 3HavyeHue KoaghULMeHTa SINHERHOro
TensioBoro pacLmnpeHus;

3) TWM annapaTtypbl, HA KOTOPOW BbIMO/IHEHO M3MepPeHMeE;

W) AaTy ucnbiTaHUs;

K) HOMep HacToslLero ctaHgapTa.

(N3meHeHHas pegakums, MN3m. Ne 1).

PepakTop H. IN. WykuHa
TexHuueckunii pegaktop 3. B. MuTsii
Koppektop AT M. 'epacMMeHKO
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