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YCHOBHBIE OBO3HAYEHHW

~ HWUL «KypuaToBckuii unctutyt» - BUAM

— Upkyrckuii appanmonnsii 3asoz — dimaan [TAO «Koprmopanus «pkym»
— TEXHHYECKOE 3aJaHie

— TEXHOJIOTHYecKas PeKOMeH1allus

- Airobus Process Instruction

— Aerospace material specification

— BPEMEHHOE COTIPOTHBIIEHHE TIPH PacTKCHUH

— [IpesieN TEKYUECTH IPH PaCTsKEHHH

— OTHOCHTEIBHOE YJIMHEHHE NOCTe pa3priBa

— n3ru® ofpasua Ha 3a1aHHbIH yrod §e3 pa3pylIeHHs NPH HCMEITAHUAX Ha
u3rud,;

— MOsIBIEHHE TPEeUMHBI Ha obpasine A0 u3ruda Ha 3a7aHHbll yron TpH

HCIIBITAHUAX HA H3rK0.



Brenenne

Ilpp  ¢opmooGpasoBaHWM  JHMCTOBBIX  JeTanedf W3  ATIOMHHHMEBHIX  CIUIABOB
CBEXE3aKaJIeHHOe COCTOSIHHE 3ar0TOBOK SBIACTCS HambONee ONTHMANBHBIM C TOYKH 3pEHHS
IIACTHYECKHX  CBOHCTB. OpHaK0  yIOBNETBOPHTENbHAS IUIACTHYHOCTH  OONBINMHCTBA
TIOMHHHEBBIX CIJIABOB COXPaHSAETCS B TEUCHHE CPAaBHHUTENBHO HEOOIBMIOTO NEPHOa BPEMEHH
rocne 3akankd. Beiiepikka IpH KOMHATHOH TeMIepaType ONpENeNeHHOe BpeMs MOCe 3aKalKH
CYLIECTBEHHO CHHXAaeT CHocoOHOCTE K mAedopMHpoBaHWIO. JIms  pasmHYHBIX  TPyNN
AJFOMHUHHUEBBIX CIJIABOB 3TO BPEMs OTJIHYAETCS B 3aBHCHMOCTH OT CHCTEMBI JIETHPOBAHHUS, TaK
Hanpumep, i1 cuctemsl Al-Cu-Mg (crmaB 1163) stot nepuoa amures no 1,5 wacom, s
crtaBoB cucTeMbl Al-Zn-Cu-Mg (crmap B95m4) — go 6 gacos (m. 3.3.2.3 TIM 1.2.699-2007).
Orpandyenne 10 BpeMEHH MEXJY OIEpallUsaiMH 3aKaiku H (opMooOpa3oBaHUs CHIKAET
NPOH3BOIUTENLHOCTE TPYAA IIPH H3rOTOBJICHUH OOJIBIINX NApTHil NeTanei.

M3 nuTeparypHBIX IAHHBIX H3BECTHO, YTO C NOHHKEHHMEM TeMIeparypbl CTapeHHs
CKOpOCTh IIPOTCKAHWs MPOLECCOB CTPYKTYPHBIX HW3MEHEHHI 3ameuisercs M  YIIMHSETCH
WHKYOaIMOHHBIA PO, XapakTepPHU3YHOLIMHCS BbICOKOH IUlacTHUHOCTBRIO. IlostomMy  mid
COXPAaHEHHS B 3aKJIEHHOM MaTepHale BHICOKOH IIIaCTHYHOCTH B TeUEHHE JUTATEIFHOTO BPEMEHH
PEKOMEHIYETCSI HCTIONB30BaTh IPOMBIILICHHBIH XOIOMUILHUK ¢ TeMIIEpaTypoH Hike MuHyc 5 °C.

OT1a 0cOOCHHOCTh aMIOMHHHEBBIX TEPMHYECKH YIPOUYHAEMBIX IeHOPMHPYEMBIX CIITABOB
JOCTAaTOYHO IIUPOKO H3yueHa 3a py0exkoM U pernaMeHTHPOBaHA B HOPMATHBHOH JOKYMEHTALUH
(AMS 2770, AIPI 04-01-001). B oredecTBeHHOH HOPMATHBHOH NOKYMEHTALHM, B YaCTHOCTH
[T 1.2.699, 111 1.2.343, nono6uo#t nadopMaluy 1718 pOCCHHCKHX CIIIABOB HEJIOCTATOTHO.

B HacTosmee BpemMs B TTaHEpE POCCHHCKHX CAMONIETOB HauOoIee IMHPOKO MPUMEHEHBI
JleTalnd W3 JIACTOR ATIOMHHHEBBIX craBoB 1163 u. B95mu. B cBsi3u ¢ 3THM HccnenoBaHue
3aKOHOMEPHOCTEH M3MEHEHUs IUIACTHYECKHUX CBOHCTB 3aKACHHBIX THCTOB IOCHE Pa3IMYHBIX
TeMIepaTyp W JJIMTENbHOCTH XPaHEHHUS B IIPOMBIIUIEHHOM XOJOIMIbHHKE Hauboee akTyaabHO
HUMEHHO 715 9THX CILJIABOB.

Llenpro nanHOH pabOTHI SABIAETCS OLEHKA M3MEHEHHs CBOHCTB 3aKaJCHHBIX JIMCTOB HX
ANOMHMHHEBBIX crnaBoB 1163 u B95mu mocne pa3nu4HBIX TeMnepaTyp M UIMTEIBHOCTH
XPaHEHHA B MPOMBIILICHHOM XOI0IHIBHHKE.

3amaun paboThL:

— Hay4YHO-TEXHHYECKOE COIPOBOXKICHHE 3aKalIKA JTUCTOBEIX 3aTOTOBOK H3 AJIOMHHHEBBIX
crnaBoB 1163 u B95mu romumuaoit 1,0 mM, 1,5 Mm, 3,0 MM ¢ TOCIeqyOIIMM UX NEPEHOCOM B
[IPOMBINUICHHBIH XOJOIWIBHAK H BBUIEPKKOH TIPH ONPeAEIEHHOMN TeMITEpAaType H BPEMEHH;

— aHaJIU3 Pe3yJIbTATOB MCIBITAHKH, [TPOBE/ICHHBIX B MPOHN3BOACTBEHHBIX ycaoBusax HA3,
Ha M3ru0 U pacTsuKeHHe 00pa3oB U3 JUCTOB ciuiaBoB 1163 1 B9Sma tommunoi 1,0 MM, 1,5 MM,
3.0 MM B 3aKaJeHHOM COCTOSHHMH TIOCJIE XPaHEHHWs B MPOMBIIIIEHHOM XOJIOJWIIBHUKE IIPH
temneparypax MuaHyc 12 °C, munyc 18 °C, munyc 20 °C B TeueHHE pa3IHYHOIO BPEMEHH

XPaHCHHA,



— OIIpeleNeHUe YCIOBHH H PEXXUMOB XPAHEHHS 3aKaNEHHBIX JTHCTOB U3 aTHOMHHUEBBIX
cnnasoB Mapok 1163 u BO95mu B mpoMBIIINIEHHOM XONOMMNIBHHMKE, ©OOeCIeYnBarOIiX

YIOBJIETBOPHTEIBHYIO IUIACTHYHOCTD, pa3paboTka U BEIMYCK TP.

1. HayuHo-TexHHYeCcKOe CONPOBOKIEHHE 3aKAJKH JHCTOBBIX 3ar0TOBOK CILIABOB
1163 1 B95n4 ¢ noc/ienyomumM HX MepeHOCOM B IPOMBIIUIEHHbIH X0I0XM/IbHHK

ITpoBeeHO HAYYHO-TEXHUYECKOE COIPOBOXKICHHE 3aKajlKy JIHCTOBBIX 3ar0TOBOK
toamuHama 1,0 mMm, 1,5 MM u 3,0 MM W3 amoMuHHeBRIX cmiasoB 1163 u B95mu ¢
MOC/IEAYIOIMM HX IEPEHOCOM B IIPOMBIIUIEHHBIH XOMOIANBHHAK B TPOH3BOCTBEHHBIX YCIIOBHIX
HA3, xoTopoe BKITIOUAIO CIEMYIOMIHAE TEXHOIOTHIECKHE ITAMNEL:

— NIpHEMKa JTHCTOB B COCTOSHUH NMOCTABKH HA 3Tare BXOJHOTO KOHTPOIA;

— Harpes MOJ1 3aKaJIKY JIUCTOBBIX 3ar0TOBOK H JIeTaJeH B CENUTPOBOH BaHHE;

— OXJIAX/IEHHE B 3aKATO4YHOM DaKe ¢ BOIOH;

— IIEPEHOC JIMCTOBBIX 3arOTOBOK H JAETaIeH B IPOMBIIIIEHHBIH XOIOIHIBHHK;

~ XpaHEHHE JIMCTOBBIX 3arOTOBOK M JieTalel B IPOMBIIIIEHHOM XOJ0UIEHHKE.

CoBMecTHO ¢ 3aka3zduukoM pa3paboTaHa mporpaMMa HMCHBITAHUH 3aKaleHHBIX JINCTOB U3
amoMHuHUEBbIX criaroB 1163 1 BO5Smy tonmumuamu 1,0 MM, 1,5 MM u 3,0 MM ams onpenenenus
MEXaHHYEeCKHX CBOWCTB IPH DAacTSKCHWHM H JOIYCTHMBIH yron Hm3ruba mocie XpaHeHHs B
IPOMBIILIEHHOM XOJIOAHIBHIKE IIpH TeMreparypax munyc 12 °C, munyc 18 °C, munyc 20 °C ¢
pasnuYHOM BBIIEPKKOH 1pH BeiOpanHoW Temiepatype xpauenus (Ilpunoxenune No 1).
Omnpeneneno HeoOX0AUMOE [UlS HCIBITAHAM HA H3rHO M PacTAKeHHE KOJMYeCTBO 00pasioB U3
auctoB crutaBoB 1163 u B9S rommumamu 1,0 MM, 1,5 MM 1 3,0 mm. BeiOpans! THIIEL B pazMepsl
00pa31oB, pazpaboTaHa crenuaisHas MapKUPORKaA.

PaspaGoranpl rpadMKu IO3TAHOIO NPOBEJCHHA MCIBITAHME JIMCTOBBIX 3arOTOBOK
tomuuHamu 1,0 MM, 1,5 MM 1 3,0 MM B3 amoMiHEEBBIX cT1aBoB 1163 B B95Sm4 mocne xpaHeHHs
B TIPOMBIIIIEHHOM XOJOIUIbHHKE:

- Ha IepBOM JTalle NPOBOAMTH IOCYTOUHEBIE HCIBITAHHS 3aKajJCHHBIX 00pasloB IIOCie
XpaHeHus npu Temnepatypax munyc 12 °C, munyc 18 °C u munyc 20 °C mns onpexpencHus
CHHJKEHHS [TACTHYECKUX CBOHCTB 00pa3noB ¢ HHTEPBAIOM BBIIEPKKH OAHH CYTKH.

- Ha BTOPOM 5Talle IPOBOAKThL IOYACOBBIE HCIIBITAHUS 3aKaleHHBIX 00pa3noB mocie
XpaHeHHs IpH Temnepatype MuHyc 12 °C g onpeaeneHus CHHXECHHA IIaCTHIECKHX CBOHCTB
00pa3lOB ¢ HUHTEPBAJIOM BBLIIEPIKKH OJIMH Yac.

Jns oueHKy W3MeHEHHS IUIACTHYECKHX CBOMCTB 3aKaIECHHBIX JTHCTOB H3 ATFOMHHUEBBIX
cruraBoB 1163 w B95mu mocne pasnMYHBIX TEMIEpPAaTyp H IIMTENBHOCTH XpaHEHHS B

XONOAUIBHBEIX KaMepax creruamictamMu MA3 OpimH oToOpaHBl JHCTH TommuHamu 1,0 M,



1,5 vm 1 3,0 MM 13 crutagoB w3 1163 u B95my, nocrasku AQ «Apkonux CM3». Jlanuse mo

OTOGPaHHIJiM IS HCCIIeAOBaHUM THCTaM IIpEACTABJICHE] B Tabmumne 1.

Tabmuna 1 — Jlucter w3 crasos 1163 u B95mu rommmuamu 1,0 mm, 1,5 MM u 3,0 MM Ui

OLICHKH HM3MEHEHHS IUIACTHYECKMX CBOMCTBE B 3aKaICHHOM COCTOSHHH IIOCTIE Pa3In4HbBIX

TEMIIEPATYP H AJIUTEIBHOCTH XPAHCHHA B IIPOMBIIIIICHHOM XOJIOAAJIEHHKS

Mapka cruiasa Tonmuna, MM HJI Ba noctaBky Homep naptuu Cepruduxar kadecTBa
1163AM 1,0 OCT 1 90246-77 10820 02-14791-18
1163AM 1,5 OCT 1 90246-77 23336 02-14292-19
1163AM 3,0 OCT 1 90246-77 6386 02-14128-18

B95SmiAM 1,0 OCT 1 90246-77 4629 02-07069-18
B95muAM 1,5 OCT 1 90246-77 25571 02-07814-18
B95muAM 3,0 OCT 190246-77 634-1 02-03821-17

XuMugeckui cocrasa oToOpaHHbX nHcTOB (cBuaeTenbeTBa 1371 TA3 Ne 4861 u Ne 4903

ot 30.12.2021) npeacTasneHs! B Tabmune 2 | 3.

XuMmugeckwif cocTaB JUCTOB w3 criaBoB 1163 u B95mu, oToGpaHHEIX AMS MpOBeNEHHS

uccneoBanui, ynoeneteopsaer Tpedbopanuam OCT 1 90048-90.

Tabnnma 2 — Xumuiecknit coctar TMCTOR ciiapa Mapku 1163

MaccoBas pons aneMeHToB B % mo HJJ
Mapka crnasa TonmuHa, MM Ne naprtuu
Cu Mg Mn Ti
1163AM 1,0 10820 4,10 1,44 0,62 0,05
1163AM 1,5 23336 4,07 1,36 0,64 0,05
1163AM 3,0 6386 4,12 1,40 0,62 0,04
OCT 1 90048-90 3,845 1,2-1,6 0,4-0,8 0,01-0,07
Tabmina 3 — Xumudeckuii cocTap THCTOB cIiaBa Mapki B95mu
0
Mapka Tonmusa, Maccosas jons emedTor B % no HJI
crnasa M Ne maptun
Cu Mg Mn Fe Si Cr Zn Ti
B95muAM 1,0 4629 1,61 2,80 0,29 0,26 0,05 0,16 5,96 0,05
B95SmuAM 1,5 25571 1,66 2,61 0,29 0,29 0,06 0,16 6,15 0,06
B95SmuAM 3,0 634-1 1,54 2,80 0,29 0,27 0,05 0,16 5,93 0,06
0,05- 0,10- 0,01-
OCT 1 90048-90 1,4-2,0 | 1,8-2,8 | 0,2-0,6 0.25 <0,10 0.25 5,0-6,5 0,06




3akanky oOpa3snoB, oToOOpaHHBIX OT JMCTOB M3 ciutaBoB 1163 u B95m4, npoBoauimu B
cooTBeTcTBHH TpeGoBanuamu [ 1.2.699-2007. Harper mnox TeMmmepatrypy 3akaiky
OCYLIECTBIISUIU B CEIUTPOBLIX BaHHAX.

ITocne mpoBemeHuss 3aKalKd B 3aKa10o4HOM Oake ¢ BoJOH oOpasmbl HOMEINATH B
IIPOMBILUIEHHBIH XOMOAUIBHUK U1 UX XpaHeHUs [IpH Temieparypax muHyc 12 °C, munyc 18 °C
u Munyc 20 °C ¢ HCronbp30BaHHEM KOHTEHHEP-TEpMOCa, TIPH 3TOM 00IIee BpeMs MepeMerieHHs
00pa31oB He IIPEBLILAT0 15 MHHYT.

Ilocne xpanenuss o0O0pa3loB B IPOMBIIUICHHOM XOJOAWIbHHMKE @pPH  Pa3sHBIX
TeMIlepaTypax ¢ pa3JH4YHOH BBIAEPKKOH NPOBEAHIM HMCHOBITAHHS HAa PACTSLKEHME M H3rHO
(ITporokose ucnbranuii uex. Ne 93/328 or 10.03.22, 170/328 ot 12.05.22).

MexaHndYecKHe CBOMCTBA TNPH PACTSDKGHHHM JTHCTOB ONPEJE/ISUIA B COOTBETCTBHH
tpeboBanusamu ¢ 'OCT 11701-84 (mnsa tommunst 1,0 1 1,5 mm) u T'OCT 1497-84 (mnis TONITAHEL
3,0 Mmm) Ha oOpa3max, BEIPE3aHHAIX B ITONIEPEYHOM HAIPaBICHHH.

Hcnbrranus Ha u3rud [IPOBOIMIH B COOTBETCTBHH TpeOOBaHAAMH
I'oCT 14019-2003 nmma yraa usrmda 90 ° ¥ 0 [MOCTHIKEHMs NapaIeNbHOCTH CTOPOH
ans yria u3ruba 180 °.

®ukcarus pe3yIbTaToB HCTILITAHNWH Ha H3rHO:

(+) u3rud BBIMONHEH HA 3aJIaHHBIH YO,

(-) mosiBeHKe TpemMHBI HAa 00pasue 10 u3ruda Ha 3aJjaHHBIH YTOIL

2. AHaTH3 pe3y.JibTATOB MCNBITAHHI Ha H3ru0 H pacTiKeHHe 00pa3loOB H3 JHCTOB
cniiapoB 1163 u B95Sny B 3aKkaneHHOM COCTOSHHMH II0CJI€ XPAHEHHS B NPOMBINIIEHHOM
X0JI0ANIbHAKE

IIpoBeneH aHanw3 pe3yabTATOB UCIBITAHUN Ha M3rud U pacTsHeHHe 00pa3lloB U3 JHCTOB
crmiasoB 1163 u B95mu B 3akaJleHHOM COCTOSHHMHM TIOC/IE€ XPaHEHMA B IPOMBIIIIEHHOM
XOJIOAUIIBHHKE TIPH Pa3HBIX TEMIIepaTypax H BBLICPXKKE B IPOU3BOACTBEHHBIX yclIoBHAX MA3.

[TocyTo4yHOe H3MEHEHHE MEXaHHUECKUX CBONCTB Ha pacTshKeHHe 00pa3iloB, BBIPE3aHHBIX
B MOMEPEYHOM HAlpaBieHWH W3 JTHCTOB cragoB 1163 u B9Snmu rommunoit 1,0 MM, 1,5 MM B
3,0 MM B 3aKaJeHHOM COCTOSHHMH IIOC/E€ XpPaHEHHS B TPOMBIIUICHHOM XOJIOJHIBHHKE IMPH
temneparypax wMuHyc 12°C, mumayc 18°C, muayc 20°C mocne pa3nuuHOH BBIAEPKKH

TIPEICTABICHBI Ha pUCYHKaX 1 — 8.
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PucyHoxk 6 — 3aBUCHMOCTb MEXaHHYECKHX CBONCTB (CpeHMe 3HAUECHNS) 3aKaTeHHBIX 00pa3IoB
W3 TUCTOB M3 criaBa B9Smy tomumwao# 1,0 MM, 1,5 Mm, 3,0 MM OT BpeMeHH XpaHEHHS B

TIPOMBIIIUIEHHOM XOJIOHIBHIKE TTpU Temmeparype muayc 20°C

16



AHam{3 pe3ynbTaToB IOCYTOYHBIX HCIIBITAHHH HAa pacTshHkeHHe o0pasIioB M3 JHCTOB
crutasos 1163 u B95nu rommunoi 1,0 mm, 1,5 MM, 3,0 MM B 3aKaleHHOM COCTOSHHH TIOCIIE
XpaHeHHs B MPOMBIIUIEHHOM XOJOMMJIBHHKE IpH Temrmeparypax muHyc 12°C, munyc 18°C,
muHyc 20°C mocie paziMyHOM BBIIEDIKKMA IOKA3ad, 4YTO JUIS BCeX BHIOpaHHBIX PEKUMOB
XpaHeHHs CHIDKEHHS MEXaHHYeCKHX CBOMCTB 00pa3loB, B TOM 4YHCJIE€ HX IJIACTHYECKHX
CBOICTB, He 3aHKCHPOBAHO.

Pe3ynmpTaThl HOCYTOYHBIX HCIBITAHWE IpH H3rade 00pas3ioB, BEIPE3aHHBIX B IIONIEPEYHOM
HalpaBJIeHHH W3 JHCTOB cruraBoB 1163 tommmuoi 1,0 MM, 1,5 MM u 3,0 MM B 3aKaJeHHOM
COCTOSHHM I10CJIE XPAHSHHS B IIPOMBILLICHHOM XOJIOIHIEHUKE TPH TeMIepatypax Munyc 12 °C,
muayc 18 °C, munayc 20 °C mociae pa3nudHON BBIAEPIKKH NpencTaBieHsl B Tabmmiax 4 — 6.
Oukcanus pe3yIbTaTOB HCILITAHHH Ha H3THO:

(+) u3rul BRIMONHEH HA 3aJaHHBIH YTOI;

(-) mosBNIEHHE TPEMHHE Ha o0pa3iie Jo u3ruda Ha 3aIaHHbIH Yol
Tabmuna 4 — Pe3zymeTarhl MOCYTOYHBIX HMCHOBITAHMA Ha H3rH0 JIUCTOB W3 ciulaBa 1163
tonmuHaMu 1,0 MM, 1,5 MM 1 3,0 MM B 3aKaleHHOM COCTOSHHH IIDH TEMIIEPATYpe XPAaHEHHA B

IIPOMBIILTIEHHOM XOJMOMUIBHHKE MHHYC 12° C

TonmuHa n¥cTa, MM
Bpems Hauana UCIBITAHHA 1,0 | 1,5 I 3,0
OT OKOHYaHHS 3aKaIKH, 3a7aHHBI yTON H3rHGa
oyt 90° 180° 90° 180° 90° 180°
+ + + - + +
0 + - + + + +
+ + + + + +
+ + + + + "
1 + + + - + -
+ + + - + -
+ + + . + -
2 + + + - + -
+ - + - + -
- + + - + -
3 + + + - + -
+ + + - + -

[lo pesyneraram ucnelTanuii Ha W3ru0 nuctoB w3 cmwiasa 1163 tomumaamua 1,0 MM,
1,5 mm u 3,0 MM B 3aKalleHHOM COCTOSHHH IIpM TEMIEpaType XpaHeHHsS B NPOMBINLICHHOM
XoJlonunbpHuKe MuHyc 12° C yeTaHOBIEHO, 4TO:

- mnpu wu3rube Ha yrox 90° IHCTEI BeeX HCCHEAYyEMBIX TOMIHH COXPaHAHOT

YAOBJIETBOPHTENBHYIO IIIACTHYHOCTD MIOCTIE 3 CYTOK XpaHCHHA,
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- npu u3rude Ha yron 180° muctel TomuiuHON 1,0 MM COXPaHSIOT YAOBIETBOPHTENRHYIO
TTACTHYHOCTH TOCTE XpaHEHHs 3 CYTOK, y gucToR TommuHOH 1.5 MM u 3,0 MM obpasyroTcs

TPEUIMHB! Ha Pa3HbIX yriax u3ruda mocie 2-3 CYyTOK XpaHeHusl.

Tabnuma 5 — PesyapTaThl TMOCYTOYHBIX MCIHBITAHHH Ha HM3rH0 THCTOB M3 crmiaBa 1163
rommumuaaMu 1,0 MM, 1,5 MM u 3,0 MM B 3aKaieHHOM COCTOSHHH TIpH TeMIlepaTrype XpaHeHHUs B

NIPOMBIIIIEHHOM XONoAuIbHIKe MuHyc 18° C

TonumuHa 1UCTa, MM
BpeMs Hauana HCbITAHAS 1.0 | 1,5 [ 3.0
OT OKOHYAHHA 3aKalKH,
cyT 3aJaHHbli yron uaruda
90° 180° 90° 180° 90° 180°
+ + + + + -
6 + + - + + -
+ + + + -
+ + + - + -
7 + + + + + -
+ + + + + -
+ + + + + -
8 + + + + + -
+ + + + + -
+ + + - + +
9 + + + + + +
+ + -+ + +

ITo pesyipraram ucnbiTaHuil Ha w3rnO JimeroB U3 crutapa 1163 tommumHamu 1,0 MM,
1,5 MM # 3,0 MM 3aKaJCeHHOM COCTOSHHH TIPH TEMIEpPAType XpaHEHHS B TPOMBIIICHHOM
xonomuneHEKe MUHYC 18° C ycTaHoBneHO, UTO:

- npu wuzrube Ha yron 90° IHCTEI BCceX HCCIENYEMBIX TOIMIMH COXPaHsIOT
YJOBIETBOPHTEIBHYIO ITACTHYHOCTE ITOCIIe XpaHeHUs B TeUeHHe 6 — 9 CyToK;

- nmpu w3rube Ha yronm 180° mmcrel TommmuOM 1,0 MM m 1,5 MM coxpaHMOT
YIOBIETBOPUTEIBHYIO INIACTUYHOCTH 10C/E 9 CYTOK XpaHEHMs, OJHAKO Y JHCTOB TOJIHHOH
1,5 MM UMEIOTCS €JIMHUYHBIC BHITIA/EI;

- y muctoB TommuHOM 3.0 MM mocne XpaHeHHS B TeUeHHE 6 — 9 CYTOK MOSBIAIOTCA
TPEIIHHEL

Heobxomumo  oTtMeTuTh, yriel u3rnba ceeime 90° He peanu3yiorca IIpH

¢dopmooGpazoBaHry JMCTOR U3 criasa 1163.
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Tabmuma 6 — Pe3ynpTaThl MOCYTOYHBIX HCHBITAHHA Ha H3rMO JHCTOB M3 cmaBa 1163
tommuHamu 1,0 MM, 1,5 mm # 3,0 MM B 3aKalleHHOM COCTOSHHH IIPH TeMIIEpaType XpaHeHH: B

MPOMBIIICHHOM XOJIOJUIBHIKE MuHYC 20° C

TosuMHa TUcTa, MM
Bpems Hauana HCIibITaHHA 1,0 [ 1,5 ] 3,0
OT OKOHYaHHMA 3aKajlkH, N
eyt 3a/aHHbl yron uzruba
90° 180° 90° 180° 90° 180°

+ + + + + -

20 + + + + + -
+ + + + + -
+ + + + + -

21 + + + + + -
+ + + + + -
+ + + + + -

22 + + - + + -
+ + + + + -
+ + + + + -

23 + + + + + -
4 + + + + -
+ + + + + -

24 + + + + + -
} + - + + -
- + + + + -

25 + + + + + -
+ + + + + -

Ilo pesynbTaTaM MCHbITaHWi Ha ¥3rHG THCTOB W3 cmnaBa 1163 tommuuamu 1,0 M,
1,5 vm u 3,0 MM B 3aKalleHHOM COCTOSHHWM [PH TEMIepaType XPaHEHHs B IIPOMBIILICHHOM
xonogunbHuKe Munyc 20° C ycTaHOBIEHO, YTO:

- npu wu3rmbe Ha yrom 90° IHCTBI BCEX HMCCIEAYEMBIX TONIOHH COXPaHIIOT
VIOBIETBOPHTENBHYIO IIACTHYHOCTS NTOCTe XpaneHus B TeueHHe 20 - 25 cyTok;

- npa wm3rube wHa yron 180° mmerer TommmHOH 1,0 m 1,5 MM COXpaHSIOT
VIAOBIETBOPUTENBHYIO MIACTHYHOCTE MOCe 25 CyTOK XPaHEHHs, IIPH 3TOM Y JIHCTOB TOJIIHHOM
3,0 MM oGpasyrores TpeurHe! iocie 20 CyToK XpaHeHHs.

Pe3ynbTaThl MOCYTOYHBIX MCTIBITaHUH Npy U3rude 06pa3sios, BEIPE3AHHBIX B OMEPEIHOM
HalpaBjJIeHu¥ M3 JMCTOB  crmaBoB  B95mu  tommmuod 1,00 MM, 15 MM H
3,0 MM B 3aKaJICHHOM COCTOSIHHM IOCJIE XDPAHEHMS B I[IPOMBILUIEHHOM XOJIOJUIBHHKE NPU
temreparypax wmuayc 12°C, mumHyc 18°C, mumyc 20°C mocse pasnu4HOM BBLIEPHKKH

mpeacTaBIeHbl B Tabmumnax 7-9.
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Tabnuna 7 — Pe3ysnpTaThl MOCYTOYHBIX HCIBITAHHE Ha H3rHO JIHCTOB M3 cmiaaBa B9Smu
tonmuHamya 1,0 MM, 1,5 MM 1 3,0 MM B 32KaleHHOM COCTOSHUH IPH TEMIIEPATYPEe XpaHEHH B

NPOMBIIIEHHOM XOJIOAHIbHEKE MUHYc 12° C

TonmwmHa mvcTa, MM
Bpems Hayasa HCTIBITAHMS 1,0 [ 1,5 i 3,0
OT OKOHYAHHA 3aKAJKH,
P 3a/laHHbIH yroa u3ruba
90° 180° 90° 180° 90° 180°
+ + + + + +
0 + + + + + +
+ + g + + + +
- + + - + +
1 + + + - + +
+ + + - + +
+ - + - + +
2 + - + - + +
+ - + - + +
+ - + - + +
3 + - + - + +
+ + + - + +

Ilo pesynpraTam ucnbITaHHi Ha H3rud JTUCTOR M3 ciuiaBa B9Smu ronmuuamu 1,0 mm,
1,5 MM # 3,0 MM B 3aKaNeHHOM COCTOSHHH IPH TEMIIEPATYpe XPAHCHHS B MPOMBIILICHHOM
XoJIoAWIbHIKe MuHyc 12° C yCTaHOBIIEHO, UTO:

- npu u3rube Ha yrom 90 °© IHCTEI BCEX HCCIENYEMBIX TOJINHH COXPAHSIOT
YIOBJIETBOPHTEIbHYIO IIACTHYHOCTE TIOCHE 3 CYTOK XPaHEHHS;

- nucTH TommuHol 1,0 MM npu uzrude Ha yron 180 ° cOXpaHSIOT YIOBIETROPHTEIBHYIO
MJIACTHYHOCTD IIOCNIE XPaHEHHA | CYTOK, TOCTe XpaHeHHs B TeYeHHe 2-3 CYTOK — o0pasyroTes
TPELIHHEL,

- ¥ JINCTOB TOMIHHOM 1,5 MM mocre xpanennd oT 1 10 3 ¢yTok o0pa3yioTes TPEeIIHHEL;

- icTel TomnuHo#i 3,0 MM npu H3rnbe Ha yron 180 © coXpaHSIOT YIOBIETROPHTETBHYIO

IJIACTHYHOCTE mocie 3 CYTOK XpaHCHHUA.




Tabmuma 8 — PesyapTaTel MOCYTOYHBIX HCHOBITAaHHH Ha H3rMO IHCTOB M3 cmaBa B9Smu
tommuHaMi 1,0 MM, 1,5 MM ® 3,0 MM B 3aKaJeHHOM COCTOSHHH XOJIOIHJIBHHKE TIPH

TEMIIEpaType XpaHEHHs B IPOMBIILIEHHOM X0JIOIMIBHIKE MUHYC 18° C

TonimyHa IUCTa, MM
Bpems Hauana ucneiTanua 1,0 1‘ 1.5 | 3.0
OT OKOHYaHHA 3aKAIKH, N
cyT __3alaHHbIH yroa n3ruba
90° 180° | 90° 180° 90° 180°
+ + ! + - + +
6 + + I + - + +
+ + i : - + +
+ + + - + +
7 + + + - + +
- + + - + +
+ + + - + +
8 + + - - + +
+ + + - + +
+ + + - + +
9 + + + - + +
+ -~ -+ - + +

ITo pesynbTaTtaM HUCIBITAaHWH Ha W3rHO THCTOB W3 criaBa B9Smu tommuunamu 1,0 MM,
1,5 vM 1 3,0 MM B 3aKaleHHOM COCTOSIHUH TIPU TEMIIEPaType XPaHEHHUS B HPOMBIIIICHHOM
xonomuinsHEKe Munyc 18° C ycTanoBNEeHo, 910!

-  mpm wi3rube Ha yrom 90° mmcTRl BeeX HMCCIENYEMBIX TOJMUIMH COXPaHSAIOT
YIOBJIETBOPUTENBHYIO [TACTHYHOCTD IOCIE XpaHeHHs B TeUeHHe 6 - 9 CyTOK;

- mpu wm3rmbe Ha yrom 180° mmcrer tommmuamm 1,0 uw 3,0 MM coxpamsior
YAOBJIECTBOPHTCIIBHYIO IINTACTHYHOCTE IIOCTIC 9 CYTOK XpaHCHHAA,

- Y IMHCTOB TONMMHUHOH 1,5 MM mocie 6 - 9 ¢cyTOK XpaHeHHs 00pa3yroTCs TPEIIMHEI TIPH

u3rube Ha yrom 180 °.




Tabmuma 9 — PesymbTaTel IOCYTOYHBIX HCIBITAHWM Ha W3rub ymcToB M3 ciaBa B95my
tommuHamu 1,0 MM, 1,5 MM # 3,0 MM B 3aKal€HHOM COCTOSHHHM XOJOJMJIBHUKE TIpH

TeMIepaType XpaHEeHHs B IPOMBIIUIEHHOM XOJI0uIbHIKe MuHYC 20° C

TosnuuHa nMcTa, MM
Bpems Hayana ucnbiTaHuA 1,0 [ 1,5 [ 3,0
OT OKOHHYAHHA 3aKaJKH, 3a1aHHbIH yron w3ruba

o 90° 180° 90° 180° 90° 180°

+ + + - + +

20 + + + - -+ +

+ + - + +

+ + - + +

21 + + + - + +

+ - + - + +

- - + - + +

22 + + ; + - + +

+ - - - - +

+ + : + - + +

23 + + + - + +

+ = ! + - + +

- + + + + +

24 + + + - + +

+ - + - ~ +

+ + + - + +

25 + - + - + +

+ | + + - + +

Ilo pezynbraTam ucneiTaHuit Ha warub m1UcTOB W3 cruiaBa B95Smu tommuuamu 1,0 mm,
1,5 MM u 3,0 MM B 3aKaJC€HHOM COCTOSHUM TIPH TEMIEpaType XpaHEHHSA B NPOMBIILIEHHOM
xonoguneHUKe MEHHYC 20° C yCTaHOBIECHO, UTO!

- mpu m3rube Ha yron 90° 7HMCTEI BCeX HMCCIEAYEMBIX TOIMIMH COXPAHSIOT
YJOBJIETBOPHTEIBHYIO IUNIACTHYHOCTD IToce xpanerus o1 20 1o 25 cyrok;

- npu w3rube Ha yroa 180° smerer rtonmmHOoH 1,0 m 3,0 MM coxpamsior
YIIOBJIETBOPHTENBHYIO IUIACTHUHOCT I0CIIE XpaHeH!us 10 25 CyTOK;

- ¥ JIMCTOB TONUMHOM 1,5 MM nocne xpasenud o 20 1o 25 cyTok obpa3yroTes TPEIMHBL
npu yrire u3ruda ceeiiue 92 °.

Heo0xoauMo OTMETUTB, 9TO NOSBJICHAE TPELUIUH Y JIHCTOB M3 cluiaBa BY95SmdY TonmmaxHOH
1,5 MM Moxer ObITh O0YCIOBIEHO KpPYyIHOI BeJHYUHOM cpegHero pasmepa 3epHa — 417 MM

(cpemHuit pasMep 3epHA y JHCTOR TOMIHHON 3,0 MM — 68 MiM).
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ITogacoBoe H3MEHEHHE MEXAHUYECKHX CBOHCTB IPH PACTKEHHH 00pasioB, BEIPE3aHHbIX
B IIONEPEYHOM HAIpaBICHHH H3 JIHCTOR criiaBoB 1163 u B95mu tommmuoi 1,0 MM, 1,5 MM,
3,0 MM B 3aKaJ€HHOM COCTOSHHH MOCJIE XPAHEHHS B IIPOMBIIUICHHOM XOJOJHILHHKE IIPH

teMiepatypax muayc 120 °C nocie paznuuHoi BLIIepIKKH NpelICTaBIeHb] Ha pHCYHKax 7-8.
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AHanu3 pe3yiabTaTOB IIOYACOBLIX HCIBITAHHIT HA pacTshkeHHe o6pasioB M3 JIHCTOR
criagor 1163 u B95ny ronmmuoi 1,0 MM, 1.5 MM, 3,0 MM B 3aKaIeHHOM COCTOSHHM TOcCIe
XPaHEHHS B TIPOMEBIIIIEHHOM XOJIOHIBHHKE [IpH Temieparypax Munyc 12°C nocie pa3nudnoit
BBUIEPKKHM TIOKA3all, 4TO Ul BCEeX BLIOPAHHBIX PEKHMOB XPAHEHHS COXpaHSIeTCs CTabHIbHBIH
YPOBEHb MEXAHWYECKHX CBOHCTB, B TOM HHCIIE IIACTHYECKHX, IPH XPAHEHHUH B XOJIOIHIBHHKE B
HHTepBalle BpeMeHn 0T 24 1o 47 dacoB He 3aHKCHPOBAHO.

PesynpTath! 104acOBBIX MCIBITAHMN 1IpH M3rHOe 00pa3lOB, BEIPE3aHHBIX B MOMEPETHOM
HanpaBleHWH w3 JucToB crasos 1163 u B95mu rommmbod 1,0 MM, 1.5 MM n
3,0 MM B 3aKaJCHHOM COCTOSIHHM [IOCIE XPaHEHHS B IPOMBIIJIEHHOM XOJOJMJIBHUKE TPH
Temneparypax MHHyc 12°C, nocie pasziauyHOH BbIASPKKH fpeacTapieHbl B Tabnuuax 10 u 11

COOTBCTCTBCHHO.

Tabmuna 10 — PesynpTarsl NOYACOBBIX MCHBITAHHHA HAa H3THO JHCTOB M3 cmmasa 1163
toammHaMu 1,0 MM, 1,5 MM 1 3,0 MM B 3aKa/IeHHOM COCTOSIHHH IIPH TEMIIEPATYPE XPAHEHHS B

TIPOMBIIIIIIEHHOM X010 iMIbHUKE Munyc 12° C

Tonumuua 1ucTa, MM
Bpems
XpaHeHus 1,0 1,5 3,0
nocie
3AKATIKH, 4 3a/aHHbli yroa usruda
90° 180° 90° 180° 90° 180°

1 2 3 4 5 6 7

+ - - — + +

24 + + + + + -
+ + - + + -

+ - - - + -

25 + + + + + _
+ + + + + R

+ + + + F ¥

26 + + + + + -
+ + + + + -

+ + + + + -

27 + + + + + -
+ + + + + +

+ + + + + -

28 + + + + + _
+ + + + + -

+ + + + -

29 + + + + + -
+ + + + + -

+ + + + + -

30 + + + + + N
+ + + + + -

+ + + + - -

31 + + + T 4 _
+ + + + + +

+ + + + + -

32 + + + + + _
+ + + - - -
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ITpopomxenune Tabmmue 10

1 2 3 4 5 6 7
+ + + + + -
33 + + + + + -
+ + + + + +
+ + + + + -
34 + + + + + -
+ + + + + -
+ + + + + -
35 + + + + + -
+ + + + + -
+ + + + + -
36 + + + + + +
+ + + + + +
+ + + + + -
37 + + + + + -
+ + + + + -
+ + + + + -
38 + + + + + -
+ + + + + -
+ + + + + -
39 + + + + + -
+ + + + + -
+ + + + + -
40 + + + + + -
+ + + + + -
+ + + + + -
41 + + + + + -
+ + + + + -
+ + + + + -
42 + + + + + -
+ + + + + -
+ + + + + -
43 + + + + + -
+ + + + + -
+ + + + + -
44 + + + + + -
+ + + + + -
+ + + + + -
45 + + + + + “
+ + + + + -
4 + + + + -
46 + + + + + -
+ + + + + -
+ + + + + -
47 + + + + + -
+ + + + + -

PesyneTarsl MOYacoBLIX MCIBITAHMA Ha WM3ru0 JHCTOB W3 crutaBa 1163 TonmuHamMu
1,0 mm, 1,5 MM u 3,0 MM B 3aKaJCHHOM COCTOSHHH M TOCHE XpPaHEHHA B MPOMBIILICHHOM
XOIOAWILHHKE TIpH TeMriepaType Munyc 12° C, yCTaHOB/IEHO, 4TO:

- npu wu3rude Ha yrox 90° NOHCTBI BCEX HCCACAYEMBIX TOJNLIMH COXPAHAIOT
VIOBIETBOPHTENBHYIO TUIACTHYHOCTD TOCEe 47 9acoB XpaHeHHS;

- mpu wmsrube Ha yron 180° muctel Tommmuod 1,0 m 1.5 MM coxpaHsOT

YAOBICTBOPUTENBHYIO IIJTACTHYHOCTD IOCJIC 47 yacor XPaHCHU S,
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- y nucToB TonmHol 3,0 MM ofpasyiores TpemuHsl npu u3rube Ha yron 180 © nocre

XpaHeHds B TeueHue 24 - 47 yacos.

Tabmama 11 — PesynbTarel [0YacOBBIX HCIBITAHWHA HA #M3ru0 jpcroB w3 craBa B95my
ronmmuHaMu 1,0 MM, 1,5 mm w 3,0 MM B 3aKaJeHHOM COCTOSHHH XOJIOJUJIBHHKE TIPH

TEMIIEPAType XpaHeHHs B IPOMBILITICHHOM XOJIOIIbHIKE Munyc 12° C

Tonuwuuxa 1ucTa, MM
Bpems
XpaHeHus 1,0 1,5 3.0
nocne
3aKaIKH, 9 3apaHHblil yrosn usruba
90° 180° 90° 180° 90° 180°

I 2 3 4 5 6 7
+ + + - + +

24 + + + - I T
+ + + - 4+ +

+ + + - + +

25 + + + - T T
+ + + - + +

+ + + - + n

26 + -+ + - + n
+ + + - + +

+ + + - + +

27 + + + R I T
+ + + - + +

+ + + - + +

28 + -+ + - + +
+ + + - + +

+ + + - + +

29 + + + - + +
- + + - + +

+ + + - + +

30 + + + - + +
+ + + - + +

+ + + - + +

31 + + -+ - + +
+ + + - + +

+ + + - + +

32 + + - - + ks
+ + + - -+ +

+ + + - + 4

33 + + + - + +
+ + + - + +

+ + + - + +

34 + + + - + +
+ + + - + +

+ + + - + +

35 + + + - + +
+ + -+ - + +

+ + + - + +

36 -+ + + - + +
+ + + - + +

+ + + - + +

37 + + + - + +
+ + + - + +




IMponomxenne Tadauiel 11

1 2 3 4 3 6 7
+ + + - + +

38 + + + - + +
+ + + - + +

+ + + - + +

39 + + + - + +
+ + + - + +

+ + + - + +

40 + + + - + +
+ + + - + +

+ + + - + +

41 + + + - - +
+ + + - + +

+ + + - + +

42 + + + - + +
+ + + - + +

+ + + - + +

43 + + + - + +
+ + + - + +

+ + + - + +

44 + + + - + +
+ + + - + +

+ + + - + +

45 + + + - + +
+ + + - + -+

+ + + - + +

46 + + + - + +
+ + + - + +

+ + + - + +

47 + + + - + +
+ + + - + +

PesynbTarthl mMO4YacoBBIX HCOBITAHUN Ha WM3rub mucToB U3 ciiasa B9Smy Tommunamu
1,0 MM, 1.5 MM 1 3,0 MM B 3aKaJleHHOM COCTOSHHH B IIPOMBIIUIEHHOM XOIOIHIBHHKE MPH
TemnepaTtype XxpaHeHus Munyc 12° C, ycTaHoBIEHO, 4YTO:

- npu w3rnbe Ha yron 90° JHCTEI BceX HCCAENYEMBIX TOJIIHH COXPAHAIOT
YIOBJIETBOPUTENBHYIO IUIACTHUHOCTD 1TOcie 47 4acoB XpaHeHHs,

- npu wm3rube wa yroxm 180° muwersr tommwmuold 1,0 w 3,0 MM coxpaHsioT
YAOBJIETBOPUTEILHYIO MIACTHYHOCTS HOcTe 47 4acoB XpaHEHHs,

- ¥ ITUCTOB TOMmIHHON 1,5 MM oOpasyiores Tpemuubl npu u3ruOe Ha yron 180 © mocie

XpaHeHus B TeyeHue 24 10 47 4acos.
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2.1. CpaBHUTeJIbHBII aHAIN3 Pe3yJILTATOB HCILITAHUI HA pacTszKeHHEe 00pa3IoB U3 JIUCTOB U3
ciasa 1163 1,5 MM B 3aKkajieHHOM COCTOSIHMHM 10CJIe XPAHEHUs] TPU KOMHATHOI TeMIepaType U po-
MBIIVIEHHOM XOJI0H/IbHUKE

[IpoBenenue ucnpITaHus Ha pacTsHKeHUE 00pa3oB U3 TUCTOB U3 ciiaa 1163 1,5 MM B 3akajeHHOM CO-
CTOSIHUU!

- cpa3y Imocie 3aKajKH,

- IOCJIe XpaHEHUs IPU KOMHATHOM Temneparype B TeueHue 1 4, 1,5 4, 3,5 4;

- HEMOCPEACTBEHHO IOCIIE XPAHEHNUs B XOJIOAWIbHYKE B Teuenue 1 4, 1,5 4, 3,5 u;

- TI0CJIe XpaHEeHH B XONOAWIbHUKE B TeueHue 1 4, 1,5 4, 3,5 4, BeleMKe U3 XOJIOAUIbHUKA U XpaHEHUs TIpU
KOMHATHOH Temrieparype B TeueHue 10 MuHyT.

Pesynbrarer ncneiTanuil (BpeMEHHOE COMPOTHBIICHUE Pa3pyIICHUIO,TPEIEN TEKYIECTH U OTHOCHTEIHHOE
yATuHEeHne) npruBeeHb! Ha prucyHKe 9. Touka 0 cOOTBeTCTBYeT HCIIBITAHHE HA PACTSHKEHHE B CBE)XKE3aKAIIEHHOM

COCTOSHUU HETIOCPEACTBEHHO ITOCJIC 3aKaJIKH.

400
©
=
=
g 375
I
7}
=y
[aa]
B
o 350
o
cC
o
(&)
S
2 325
I
(]
=
g
o 300

0 0,5 1 1,5 2 2,5 3 3,5 4
Bpems, u
—0—20C —@—nocne xonona nocne xonoga, 10 muH
a
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0
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=
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I
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o
20,0
0 0,5 1 1,5 2 2,5 3 3,5 4
Bpems, u
—8—20C —@—nocne xon04a nocne xonopga, 10 muH
B

a — BPEMEHHOE COIPOTHBIICHHE Pa3PYIICHHUIO, KI'C/MM?;
6 — IpeJien TeKydeCTH, KIc/MM2, B — OTHOCHTENBHOE yTHHEHHE, %

Pucynok 9 — CpaBHeHHE U3MEHEHHS MEXaHMUECKMX CBOIMCTB 3aKaleHHBIX 00pa3LoB u3 cmiasa 1163 TommmHon
1,5 MM, UCTIBITAaHHBIX HEMIOCPEICTBEHHO MOCIE 3aKAJKU, a Takxke cinyctd 1 4, 1,5 4 u 3,5 4 xpaHeHus npu KoM-
HATHOM TeMIiepaType U XpaHeHUH B XOJIOoAWIbHUKe npH -12 °C

Pe3ynbTarhl HCIBITAHUN MEXaHUYECKHX CBOWMCTB CBEXE3aKaJICHHBIX 00pa3IOB IOKAa3ajl, YTO BPEMEHHOE
COTIPOTHBIICHUE PA3PYIICHUI0O U OTHOCHTEIHHOE y/UIMHEHHE TPY XpaHEHHH MPU KOMHATHOW TeMIIepaTrype Io-
BBIIIAIOTCS CIYCTS | 4 XpaHEHUs], a OTHOCUTEIbHOE YUIMHEHNE CHIKAETCS.

PesynbTarhl ncnbITaHUit 00pa3oB Npu XpaHeHuu B Tedenue 1 4, 1,5 1 u 3,5 4 B XonmouiibHIKe 00pa3ios
Y HETIOCPEICTBEHHOM HCIIBITAHUN TIOCJE€ BBHIEMKH M3 XOJOAWIbHHKA, a Takke cimycTs 10 MUHYT, IOKa3bIBAIOT,
YTO 3HAYECHUS] MEXaHUYECKUX CBOMCTB COOTBETCTBYIOT TIOKA3aTENIsIM CBEXe3aKaJleHHOTO Marepuana, obJaaro-

miero y)IOBHeTBOpHTeHBHOﬁ IIIaCTHYHOCTBIO.
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3. OnpenedeHne YCI0BHH H pPeKHMOB XpaHeHWs 3aKajdeHHBIX JHCTOB U3
AMOMHHHEBBLIX cIVIaBoB Mapok 1163 u B95nmy B npoMBINIIeHHOM X0J10IHIbHHKE,
paspaborka u Beinmyck TP

TTpoBe/icHO HAYIHO-TEXHHYUSCKOE COMPOBOXKECHHE 3aKaNKH JHCTOB ATIOMHHHEBBIX
criagoB 1163 w1 B95mu Tommuuramu 1,0 My, 1,5 MM 1 3,0 MM ¢ HOCIEIYIOMMM HX IIEPEHOCOM B
MPOMBILIIEHHBIH XOMOMHIBHHUK. [IpoBefeH aHanu3 pe3y/ibTaToOB UCHBITAHHH JIMCTOB [OCHE
XpaHeHus B IPOMBIIUICHHOM XONOJHIBHHKE. OmNpefeneHbl YCIOBHS XPaHEHHS JTHCTOBBIX
3aroTOBOK M JETAlel M3 aIIOMHHMEBBIX criaBoB mapok 1163AM, 1163AMB, JI16AM,
HOI6AMB, JI16uAM, J[16uAMB, B95muAM, B95muAMB, B950uAM, B950uAMB B
MPOMBIIUTEHHOM XOJIOMHAIBHHKE MOc/Ie 3aKkanku (Tabmuna 12).

Tabmuma 12 — Pexxumel XpaHeHHe THCTOBBIX 3aTOTOBOK U JIeTalICH H3 allOMHHHEBBIX CIIJIABOB B

TPOMBIIIIICHHOM XOJIO0OAHIBHHKE MOCIIC 3aKAIKH

MaxcumanbHoe BpeMs MaxkcHMalbHas Po/I0JKHTENBHOCTE XPAHEHHS B
TIeperoca noce IIPOMBILILIEHHOM XOJIOHIBHUKE, CYT
Crinan 3aKAJIKH B
IPOMBIILIEHHBIH IIpA TEMIICpaType
XOJIOJMIBHHK, MHH -12°C -18°C 20°C
1163AM,
1163AMB,
J16AM,
JA16AMB,
JI169AM,
J1164AMB, 15 1 7 22
B95muAM,
B95muAMB,
B950uAM,
B950uAMB

[Mo pesynbraram nposegeHHOH paboTel pa3paboraHa u Beimymena TP 1.2.3019-2022
«XpaHeHHEe CBEKE3aKAIEHHBIX JIHCTOBBIX 3arOTOBOK H JeTalel M3 aJlIOMHHHMEBBIX CIJIABOB B
MPOMBIIIIEHHOM ~ XOJIOMMIBHHUKE», KOTOpasd COASPMHT OOLIHMe yKa3aHWs, HUCIOIb3yeMble
MarepHansl U TpeboBaHHA K 00OpPYHOBaHMIO, PErIaMeHTHPYET XpaHCHHE CBCKE3aKaJICHHBIX
JIMCTOBBIX 34rOTOBOK M JeTaled M3 alOMHHHEBBIX cruiasoB mapok 1163 u B95mu B
[POMBIIIJIEHHOM XOJIOAMIBHUKE, METpOJIorHueckoe obecriedenue, TpeboBaHus 0e30MacHOCTH H

OXPaHbi OKPYIKAIOUIEH Cpe/bL.
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3axmouenue

Cnennamactamuy BMAM mpoBeqeHo HaydHO-TEXHHUYECKOE CONPOBOKIACHHE 3aKalku
oGpa3uoB u3 jucetos ToauHoi 1,0 MM, 1,5 MM, 3,0 MM crutasos 1163 w1 B95ny ¢ mocsenyromnmm
HX TIEPEHOCOM B MTPOMBIILIEHHBIH XONOIHIbHHK.

CosmMecTHO ¢ 3akasumkoM paspaborana nporpavMma HCHOBITAHHH 3aKATE€HHBIX IHCTOB H3
anoMHHEAEBBIX cniasoB 1163 u B95Snu nocne xpaHeHHs oOpa3sloB H3 HUX B IIPOMBIIUICHHOM
XOJIOTHIbHHKE.

B npousBoacTBeHHBIX yCIOBHAX MA3 H3roToBIEHB! 00pa3ibl, MIPOBEACHBI HCIIBITAHUS U
onpejeNieHbl MEXaHHYeCKHE CBOWCTBA TPH PACTSDKEHHH M JIOIYCTHMBIR  yroia w3ruba
SAKATEHHBIX JMCTOB M3 clulasos 1163 u B95mu tommuuamu 1,0 mm, 1,5 mm, 3,0 MM mocie
XpaHeHHs B MPOMBIIUIEHHOM XOJIOAUIBHAKE TIpH Temneparypax muuyc 12 °C, munyc 18 °C,
MuHYC 20 °C ¢ pazIH4HBIM BPEMEHEM BbIIEPIKKH.

AHand3 pe3yibTATOB MMOCYTOYHBIX W ITOYACOBBIX HMCHBITAHHH Ha PacTMKEeHHE JIHCTOB
criaroB 1163 u B95mu tommmuoi 1,0 MM, 1,5 MM, 3,0 MM B 3aKaZ€HHOM COCTOSHHH TIOCIE
XpaHEHHs B MPOMBIILIEHHOM XOJOIH/IBHHKE TpH Temmeparypax MuHyc 12°C, wmunyc
18 °C, munyc 20 °C nocsie pa3nAIHON BBIICPXKKH [IOKA3all, YTO JUIs BCeX BBIOPAHHBIX PEXXUMOB
XpaHeHUs COXpaHgeTCs CTa0UITBHEIN YPORBEHE MEXAQHHUECKHX CBOHCTB.

Cresyer OTMETHTH, YTO WCHBITAHHA HA W3ru0 M0Ka3aj¥ CYLIIECTBEHHOE BIMAHHE
BEJAMYMHBI 3€pHa B JMCTaX W3 crviaBa BOSmd Ha monycTHMbIH yrosl H3ruba JIMCTOB: MPH pocTe
3epHa o1 67 10 417 MkM HabIrOKaeTCs CHHIKEHHE [JIACTHYHOCTH JIHCTOB.

[Mo pesynsTartam WCHBITAHMN HA H3rMO ycTaHOBIEHO, uTo npu u3rube Ha yron 90°
3aKaneHHble THCThl U3 craBok 1163 u B95my tommpuaamu 1,0 mm, 1,5 MM, 3,0 MM coxpanstoT
VIAOB/IETBOPUTEIBHYIO TIACTHYHOCTE TI0C/IE XPAHEHUS B IIPOMBIIUICHHOM XOJOJHIBHHKE TIPH
temueparype munyce 12 °C ne Gonee 1 cyrok, npu munyc 18 “C ne Gonee 7 CYTOK, IIPH MHHYC
20 °C ue Gonee 22 cyTOK.

[To pesynbraraM HMCOBITAHHE OMPE/EIEHbl YCIOBHS H PEXHUMbI XPaHCHHA 3aKaICHHBIX
JIMCTOBBIX 3arOTOBOK M JeTanell U3 aNOMUHHMEBHIX crulaBoB Mapok 1163 u B95nu B
MIPOMBIIIIEHHBIX XOIOMMIBHHKaX FA3.

PaspaGotana u Beuryijena TP 1.2.3019-2022 «Xpanenne cBe)Ke3aKaJlCHHBIX JHCTOBBIX

3aroTOBOK H JeTaneil H3 aTfOMHHHEBBIX CIUIABOB B POMBINUIEHHOM XOJOAHIBHHKE.
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IMPHUJIOKEHHUE 1

Mporpamma UcnbITaHUN

Tabmuna 1 — Marepnan u obimee KoJM4uecTBO 00pa3IoB 118 HCITBITAHAS

- Mnowans KonunuecTtso 00pa3uos, 1T,
Tonuuina, Kon-o
Crinas obpastios,
MM JIUCTOB, 1T, e Jlng WeribiTaHus Ha Js McTribiTaHus
H3rnod MEX. CBOMCTB
1.0 2 1,1 111 (25x200 mm)
1163 1,5 2 1,1 333 (20x150 mm) 111 (25x220 mm)
3,0 2 1,4 111 (30x260 mMm)
1,0 2 1,1 111 (25x200 mm)
B95 1,5 2 1.1 333 (20x150 mm) 111 (25x220 mm)
3,0 2 1.4 111 (30x260 mm)

Tlpumeuanue: paspewaerca 3amena auctor 1163 va 1163AM unn 1163AMB (OCT 1 90246-77 wan OCT 190070-
92), a Taike nucros B95 na BOSmuAM, B95SmuAMB (OCT | 90246-77 win OCT 1 90070-92) apyrux pasMepos.
Buumanue! JIucte! kaxmoi TOMMUHE T0KHBI GbITh OIHON MapTHH COOTBETCTBYIOMIETO

Marepuania.
Bripesats 006pa3nsl B KOJTHYECTBE W pazMepamu coraacHo tadnume 2.

Tabnuna 2
Crinas Bun Pasmepsl Tonuinna T;T:ffaa:gf Mapiuponka Hroro
uensiTaHus | o6pasios JMeTa, MM oC 00pasios, wr.

-12 1163-1,0-12-C 9
10 -12 1163-1,0-12-4 72
’ -18 1163-1,0-18 12
-20 1163-1,0-20 18

-12 1163-1,5-12-C 9
Hsru6 ek | Ls -12 1163-1,5-12-4 72
-18 1163-1,5-18 12
-20 1163-1,5-20 18

-12 1163-3,0-12-C 9
3.0 -12 1163-3,0-12-4 72
-18 1163-3,0-18 12
1163 =20 1163-3,0-20 18
-12 1163-1,0-12-C~(1-9) 9
10 -12 1163-1,0-12-4-(1-72) 72
’ -18 1163-1,0-18-(1-12) 12
-20 1163-1,0-20-(1-18) 18

-12 1163-1,5-12-C~(1-9) .
N!Jex. Sexis 2 iy -12 1163-1,5-12-4~(1-72) 72
CBOHCTBA ’ -18 1163-1,5-18-(1-12) 12
=20 1163-1,5-20-(1-18) 18

-12 1163-1,5-12-C-(1-9) 9
3.0 -12 1163-1,5-12-4-(1-72) 72
-18 1163-1,5-18-(1-12) 12
-20 1163-1,5-20-(1-18) 18




Temnepatypa
8 | s | bt | | | Moo | g B0
-12 B95-1,0-12-C 9
10 -12 B95-1,0-12-4 72
’ -18 B95-1,0-18 12
-20 B95-1,0-20 18
-12 B95-1,5-12-C 9
-12 B95-1,5-12-4 72
H3ru6 Dckus 1 15

-18 B95-1,5-18 12
-20 B95-1,5-20 18
-12 B95-3,0-12-C 9
-12 B95-3,0-12-4 72
) -18 B95-3,0-18 12
Bas -20 B95-3,0-20 18
-12 B95-1,0-12-C-(1-9) 9
i -12 B95-1,0-12-Y-(1-72) 72
’ -18 B95-1,0-18-(1-12) 12
-20 B95-1,0-20-(1-18) 18

-12 B95-1,5-12-C-(1-9)
Mex. -12 B95-1,5-12-U-(1-72) 72

2 Dckus 2 15

CBOWCTBA -18 B95-1,5-18-(1-12) 12
-20 B95-1,5-20-(1-18) 18
5 B95-3,0-12-C-(1-9) 9
3.0 -12 B95-3,0-12-4-(1-72) 72
: -18 B95-3,0-18-(1-12) 12
-20 B95-3,0-20-(1-18) 18

JloronuTenbHO BhIpe3aTs 6 06pasios pasmepom 50x50 MM 110 OHOMY OT Kak 0¥ MapKh
CrulaBa M KX/JO0W TOJLIMHBI [UIS KOHTPOJIS BEIMYHHBI 3epHa. Ha oOpasusl Hawmect ymapHO

MapKy CIijiaBa, HOMep NapTuH U TOJIIMHY oOpasna (y Kpas oGpasua).
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OcCTpbie KPOMKM NPUTYNUTL!

Ocku3 1 — popma u pasmepsr 06pasioB s uenbitanus Ha u3ru6 (FOCT 14019-2003)




MecTo HaHeceHust

3 MapkupoBKA Wil _saxeaHas yacts
/ / 1041
/ e / /i e
> /Re20 _ Resao | |
T VA e
\ T I
f AAAAISST-ONN N T - W Qf
[ A // ] f i 3] _&
m! et PR S | ;/A 7/ ST - T N B
, 3 v {{ g N OteepcTue ans
{ | IR LA 0’5/ S
1 /] I | a0 N 2 .| noasecTu npwn
| ‘% . 3aKarike
/ | h? | h1 | N
o~ e e I -
2 -t

ao - TonMHa maTepuana; bo - wnpuHa paboueit Yactv obpasua; / - paboyas AnuHa obpasya;
h1 - anvHa 3axeaTHoW YacTu; hz - AnMHa nepexofa oT paboyell YacTu K 3axXBaTHOM;
R - paguyc rantenu; B - wupnHa 3axeaTHo YacTu; L - obulas anuHa obpasua

OcTpble KPOMKY NpUTYNUTL!

ayp b() / B hz h/ L

1,0 15£0,2 60 £ 1 25 15-20 50 200+ 10
1,5 15+£0,2 80+ 1 235 15-20 50 220+ 10
3,0 20+ 0,5 120+ 1 30 15-20 50 260 + 10

Ockuz 2 — Qopma u pa3mepbl 00pasliOB UM WCIBITAHMS MEXAHMYECKHX CBOHCTB
(I'OCT 1497-84 tum I)

OOpa3supl BeIpe3aTh IONEPEK HAMpaBICHHS BOJIOKHA. B KakaoMm obpasue caenarh
OTBEPCTUE Uil MOJABECKH TMpU 3akajke Ha paccrossHud (10 £1) MM or Topua Ha
IIPOTHBOIIOJIOKHOH CTOPOHE OT MAPKUPOBKH.

Hanectu ynapHo MapkupoBKy Ha Kbl o6paser Ha pacctosauu (10 £1) Mmm ot Topua
MapKHpoBOYHOH MammHo# €8-p62 Sic-marking.

Mapkuposka 00pasios nospkaa umeth Bii: AAAA-SS-T-3-NN
rae AAAA — ycnoBHas Mapka Matepuaia obpasua: 1163 uima B95;

SS — rommmna obpasua: 1,0 mm, 1,5 MM 1 3,0 mym;
TT — remneparypa xpatenus: (-12) °C, (-18) °C, (-20) °C;
9 — sran ucnbitanuii: C — mMepBBI JTal, MOCYTOYHBIE HCObITaHMsA, Y — BTOpOH 7Tar,

MOYaCOBbLIC UCTIBITAHUSA, *

NN — nopsakoBelif Homep o0pasua B Ipefenax OJHOM Mapkd Marepuaia, TONIIHHBI,

TEeMITEPaTYpPhI ¥ 3Talla UCIILITaHui **,
IMpumeyanus:
* - MapKHPOBATH TOJIBKO OOPA3LIL, MOAIEKAIIHX HCTIBITAHHMIO np# (-12) °C;

** _ MapKMpOBATh MOPSAKOBLIM HOMEPOM TOIBKO 0OPA3LIbl /sl HCTIBITAHMS MEXAHHUECKUX CBOHCTB.

CEAPIMAFIALIAA A AL

36



Mpumepsi:

I.  oOpasent ana wcmbitanmsa Ha w3rmG criasa 1163, TommmHON 1,5 MM, 474 NpeaBapHTENBHBIX
NOCYTOUHBIX HCMBITAHKI 10CTE XpaHeHus npu Temnepatype (-12) °C nomxen umets Bum: 1163-1,5-12-C.
2. oOpa3seu ¢ MOPANKOBBIM HOMEPOM | [Ulst MCHIBITAHUS MEXaHMUECKHX cBOHcTB crimasa B9S5, TonumHoi

3,0 MM, ana ucnbiTaHuit nocie xpanenus npu temneparype (-20) °C nomxen nmets Bua: B95-3,0-20-1.

Pacuer HeoOGxoaumoro xonudecTBa 00pasNoOB W IUIOMANM JIMCTOB /TS WX BEIPE3KH
OTIpeNIeTICHB] B IPHIIOKEHAH 1.

[Iposectn wm3mepenne pasMepoB 00pasLoOB MW BHECTH pPe3YIbTAThl B TabHIy
NPUJIOKEHHST 2 HaHHOM mporpaMmel. Tlocie npoBeneHust H3MepeHnil niepears 00pasisl B 1EX
TEPMUUCCKOi 00paboTkH,

Odopmuth rpaduk aHAIOrHYHBIA YKA3aHHOMY B MPHJIOKEHUH 3 JaHHOH MPOTPaMMBI
[U1d NPOBEACHUS 3aKa/IKH, XPAaHEHHS H HCIIBITaHUA 00pa3IloR.

Hcnetanus npoBOIMTE B 1BA HTAnAa.

Ha nepsom orame IIPOBOJUTL NOCYTOYHBLIE HMCHBITAHHA MEXaHHUYECKHWX CBOHCTB M Ha

u3ru0 nocne xpanenus obpasios npu temneparypax (-12) °C, (-18) °C u (-20) °C s
OMpeNIe/ICH!s CHIKEHUs IJIACTHYECKHX CBOHCTB 00pa3LOB ¢ HHTEPBATIOM BBUIEPKKH OIHH
CYTKH.

Ha Bropom sramne HPOBOJMTE IOYACOBLIE HCIIBITAHUS MEXAHUYECCKUX CBOHCTB M HA H3rHO

nocjie xpaHeHus o0pasuoB TONbKO HpH Temnepatype (-12) °C s onpeneneHus CHHKCHHS
MJIACTHYECKHMX CBOHCTB 00pasIoB ¢ HHTEPBATIOM BLIIEPIKKH OJUH Yac.
[TposomTe 3akanky o0pa3loB i HCMBITAHHS MEXaHWYECKHX CBOHCTB M W3rHOa, a
TakKe 6 00pasioB [ KOHTPOJIS BEIHMYHHBI 3€PHA, B AJICKTPOBAHHAX CEIMTPOBBIX COTNIACHO
JEACTBYIOIMM  TeXHOIOTHYECKMM  NpolieccaM, pa3padOTaHHBIM B COOTBETCTBHH €
Tpebopanusamu 1M 1.2.699-2007 o yrBepxaenHoMy rpaduky. Ilocie npopejeHHs 3aKaaki
00pasupr (U1 MCTIBITAHHSA MEX. CBOMCTB M Ha M3rn0) [OMEWATh B KOHTEHHep-TepMoc Iyl
TPAHCIIOPTHPOBKH B XOJIOAWIBHYIO Kamepy. Bpems xpaneHus o0paslOB CYHTATH OT BPEMEHH
MOMEIICHHs 00pa3LoB B KOHTEHHEP-TePMOC.
Buumanne! Bpems mnepenoca ofpa3moB mocie 3aKajikH B KOHTeiiHep-TepMoc He

JAO0JUKHO peBhIaTh 15 MHHYT.
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[IpoBecTn ucnsITAHMA:

5.1. BenuumHa 3epHa:

5.1.1.  Ilposectu ompeseneHHe BeTHYHHBI 3epHa 6 00pasioB (U NIAKHPOBAHHEIX
JIMCTOB TOJIBKO B OCHOBHOM METANIE) B coOTReTCTRHY ¢ MM 1.2.061-2005.

5.2. Mexanunueckue cBoiicTBa 1 U3rud:

OBpasipl 115 HCIBITAHHS MEXaHHYECKHX CBOMCTB M Ha W3rH0 XpaHUTE MPH TeMIIepaTypax
(-12) °C, (-18) °C, (-20) °C. Hcnbitanusi oOpa3loB Ha MEPBOM 3Tane MPOBOJMTL N0 Irpaduky
HOCYTOYHBIX MUCHBITAHUI, OPH ITOM:

- Juis TemrepaTypel Xpadenus (-12) °C ucnbiTaHus HaumHATE coycTs 24 gaca (1 cyTkm)
XpaHeHHd (3 UCTIBITAHHUS ),

- Ans Temnepatyphl Xpadenus (-18) °C ucnbrranus HauuHath cycTa 144 gaca (6 cyTox)
XpaHeHus (4 HCTIBITAHUS),

- Ans Temmneparypsl Xxpanenus (-20) °C uenbrranus Hauunats ciyerst 480 gacos (20 cyTok)
XpaHeHus (6 UCTIBITAaHNH).

MeTonuka WCOBITAHHS: MexaHuueckux cpoiicts — ['OCT 1497-84, ua wm3rub —
I'OCT 14019-2003.

BuumManne! MenelTaHus NpoBOIUTE He MTO3AHEE |5 MUHYT MOCTe RBIEMKH M3 XOJI01HILHOM
KaMepBl.

Tabiuna 2 — JHononuurensuas nHGopManus Ais uensitanus Ha u3rub mo F'OCT 14019-2003

Tonmuua obpazua, MM JluameTp onparku, MM MeTon HeMBITAHHS HAa H3THO
1,0 1,5 Jo nocTuiKeHHA NapaitenbHOCTH CTOpoH ofpasta,
1.5 2,5 OTCTOALLHX APYT OT APYyra Ha 3aJaHHOM PacCTOAHUU MPH
3.0 4,5 aeficteun yeunus (pucyHok 5 TOCT 14019-2003)

PesynpTaTel HCTTBITAHWH HATIPABHTE BHECTH B TAOUIHILBI COTVIACHO NPHIIOKEHHIO 4.

ITpoBecTnn aHan¥3 MOJYYEHHBIX pe3yJbTaToOB HA II€PBOM OTane (HNOCYTOYHBIE
UCIIBITAHKSA), COCTABUTh TpauKk aHAJIOTMYHBIA YKa3aHHOMY B TIPHIOKEHHH 5 JAHHOH
HporpamMMbl U1 MPOBEJCHHA BTOPOro 3Tamna (I04YacOBBIE HCIBITAHMA) 00pas3IoB TOJLKO IS
Temnepartypsl (-12) °C.

Llexy Tepmudeckoit 00pabOTKH MOBTOPHTE TEPMOOOPAbOTKY COTIACHO MYHKTY 6.

[IpoBecTn mouyacoBble HCIBITAHUS MEXaHHYECKHX CBOMCTB M Ha H3rud COIIacHo
rpatduxy. Pe3ynpTaTsl HCTIBITAHHI BHECTH B TAOJHIIBI COTIACHO MPHIIOKEHHIO 6.

Pesynbrars! ucnbiranmii Harnpasuts B HULL «Kypuarosckuit uucTutyT» - BUAM.
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