< FOPENMNT 1967 ».
M B3IPbIBA

YIOK 662.216

K BONMPOCY O 3ABUCHUMOCTHU BEJIUYUHBI XUMHYECKHX
MMOTEPb OT PASMEPOB 3APSIA

I'. I'. Peuneao
(Mocksa)

IIpu neronanuu BB umeioT mecTo Tak Ha3biBaeMble XHMHUYECKHE MOTEPH,
BO3HHUKAIOLIHEe B pe3y/jbTaTe pa3época HENMpPOpearupoBaBIIEro WU He MOJHO-
CTbIO NIPOpearHpoBaBILero BellleCTBAa M3 30HBI peakUUdH. DTH NOTEPH yMeHb-
IIAIOT CKOPOCTb NE€TOHALMOHHON BOJIHBI BCJENCTBHE YMEHbIIeHHS NaBJeHHS

B 30He PeaKlIUd U HA yAapHOM (PPOHTe U yMeHbUIAIOT MeXxaHHueckoe JeH-
CTBHe B3DbIBA.

BesauunHbl mMOTEPb, yMeHBUIAWOUIHE CKOPOCTb AETOHALHH, H BeJHUHHBI
NoTepb, yMeHbIIAIOIINe MeXaHHYecKoe JelCTBHe B3PbIBA, MOTYT OBITb pas-
JIMUHBIMH, TaK Kak TpH pacuupeHuu [1B MoxkKeT mpoHCXONUTh HX JOpPEATH-
poBaHHe. B pe3ysbraTe 3TOro noTepH, BJAUSIOUIHE HA MEXAHHUECKOE NeHCTBHE
B3pbIBA, MOTYT OBbITb MeHbIlle MOTepb, BJHSIOIIHX HA CKOPOCTb JETOHALHH.

B Hacrosilled- cTaTbe pacCMaTpPHUBAIOTCS HMEHHO 3TH <«HHTerpaJbHbIE»
MOTepH, BIHUSIOIHE HA MeXaHHUECKOe NEeHCTBHE B3PhIBA.

Ornpenenenye BeMHYUHBI XUMHUECKHX IOTEPb, YMEHbIIAIONIHX MeXaHHU-
yeckoe IeHCTBHEe B3pbIBA, NpPEICTAaB/seT HECOMHEHHBI HHTepec B OCOOeH-
HOCTH [IJIS IPOBeJIeHUsT MOleNbHBIX HcnbiTaHuil {1]. KosnuuecTBeHHOe ompeme-
JieHHe BeJUYHMHBI TIOTepb OBbLIO BIEepBbie BBHITIOJHEHO B pabore [2], roe, ucxo-
ISl U3 OTCTYIUVIEHHH OT 3aKOHa mojno0usi B BeJMUMHAX NaBJEHUH TIPH B3Dbi-
Bax c(epHyecKUX 3apsiioB PasHOTO Beca, OlpeleseHa TOJILIHHA pa3dpachl-
BaeMoro cjaost (0) (6 misi ammorosaa 40/60 He 3aBHCHT OT pasMepoB 3apsina
H paBHa ~24 mm). Pacuer BeJHUHHBI CJIOSI MOTePb ObLT BHITNOJHEH B pabo-
te [3]. 3xeck ObLIO CHENaHO NOMYLIeHHE, UTO BeJHUHHA KBUBAJIEHTHOTO pas-
O6pacpiBaeMoro CJ/0s1 NPONOpPLHOHAJbHA KPHUTHUeCKOMY pamuycy. [las oueH-
KU § ompenessiiuch Beca 3apsioB M3 ONHOTO M TOTO Xe BB, HO pasHoro xa-
4ecTBAa U3TOTOBJIEHHS, KOTOPble Ha OJHHAKOBBIX PACCTOSIHHSIX OOecleuyHBau
OJMHAKOBYIO BEIMYHHY H3OBITOUHOIO JaBJEHHS B BO3AYUIHOH yaapHOH BOJIHE.

OcHOBHOE KOJIHUECTBO ONBITOB B padore {3] ObIJIO CAETAHO ¢ aMMOTOJIOM
80/20. Bruto mosyueHno, uro ajs mopomkoo6pasHeix BB 8 =0,8R,, , a1s
auteix BB ¢ — 0,11 Ry,. LlurupoBaHHas paGora mokasaja, 4YTO BO BCSIKOM
c/aIydae J1Jisi aMMUAuHO-cequTpssHbiXx BB § —const.

B nacrosmeii pa6ore cuenaHa NONBITKA OLEHHUTb HM3MEHEHHE TOTEpPb C
H3MEHEHHeM pa3MepoB 3apsijga Ha OCHOBe JaHHBIX 00 HMMYJbCe MPOIYK-
TOB B3pbIBA.
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IKCNMEPUMEHTAJIbHAS YACTb

[TpousBomusoCh ONpeleneHre UMIY/bCa NPH B3PbIBAX LHMJIHHIPHYECKHX
TPOTHJOBBIX HACBHIIHBIX, JHUTBIX ¥ IPECCOBAHHBIX 3apsiloB, COCTOSAILIHX H3
YACTHL, pa3JHYHON BeJHYHHBI.

Haceinuble 3apsaabl. [IpoBonuauch onbiTel, B KOTOPBIX ONpeeIsJICs HM-
nyJbe, NefiCTBOBABLINY Ha TODLE U HAa GOKOBOI NOBEPXHOCTH 3apsAfa Kak MpH

Tabaunma 1

PeayabTaTsl M3MepeHHA MMAYJbCA NPH B3PhIBAX UMJIMHADHYECKHX TPOTHJOBBIX 3apAja0B
panHont 250 mm, p—1 e/cmd
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* 3asop 40 ma.

Ha/JIM4YHHU 3230pa MeXKAY 3apsioM ¥ HOCKOM MasfiTHHKA, TaK ¥ NpH HENOCpen-
CTBEHHOM KOHTaKTe. MIHUIuUpOBaHHE BO BCeX C/AydyasaXx OCYLECTBJsIO0Ch NPO-
MEXYTOYHBIM JEeTOHATOPOM H3 IIPEeCCOBAHHOTO TPOTHJIA AHAMETPOM 30 u
BbicoTON 30 mm. MasTHHK, HCMOJb3OBAHHBIA [Jsi H3MepeHHH, HUMea Bec
160 ke, mepuon cOOGCTBEHHBIX KO-
JebGaHuil 3 cex U AuaMeTp HOCKA
40 mm.

XapakTepHCTHKa 3apsiIoB U
pe3yJbTaThl ONLITOB IMpPHBEHEHB
B Taba. 1. B cayuae KoHTakTa
MEXAY 3apsioM H MasTHUKOM
K HOCKY MasiTHHKa MpPUMBIKaa
[ CBHHLOBBHIHA CTOJNOHK, K HeMy —
. 1 CTAJbHOH UMJIHHAPHUECKHH CTep-

| J)KeHb, 00epHYTBIA CBHHIIOM, a 3a-
H L 1 TeM 3apsi (puc. 1).

= Ik
t

Kak Buano u3 taba. 1, or-
HOIIEHHe UMIIYJBCOB B3prBOB
3ap;111013 H3MeJbYeHHOTI 0 TpOTH-
Puc. 1. Cxembl pacnoJoxeHust 3apAf0B OTHOCH- Jaa K HMHy‘HbucaM B3PBEIBOB 3apd-
TEJbHO HOCKAa MAadATHHKA B ONMbITaX ¢ HachimHeiMu OB H3 YELIYHYATOrO TPOTHJIA Ta-

H JIUTHIMH 3apALAMH: KHX K€ DPasMepoB M IJIOTHOCTeH
€ — NapalUIeJIbHO OCH C 3a30pOM; 6 — napasijejbHO OCH 6JII/[3KQ K OTHOLICHHIO HX CKO-

€ KOHTAKTOM; 6 — NePNeHAUKYJISADHO OCH C 3330pOM; .
2 — NepPNeHAHKYJIAPHO OCH C KOHTAKTOM. pocTen AeTOHAUHH. A HUMEHHO,
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IJIs1 3apsA0B paguycoM 16 mm npu U3MepeHHAX HMIYJbca Ha TOpLE U Ha 60-
KOBOH NMOBEPXHOCTH:

= 1,4 -+ 13, 7Torga kKak Ajs HUX b = 1,4.
q
Dy
Jst 3apsinoB ¢ paguyconm 20 mm: —1,25 =+ 1,1, rorna kak o = 1,07.
" Do
[To mepe yBeHuenus pajuyca sapsfa ———  TaK XKe, Kak ™,
yMEHBIIIaeTCs.

Ta6auma 2

Pe3yabTaThl MCNBITAHHA UMIHHAPHYECKHX 3apAJO0B H3 JHUTOrO TPOTHAA AJuHOHK 200 mu,
p=1,55 2/cm3

MSMepeHHble HMOYJAbChl MPH PACNON O EHHH 3apsila OTHOCHTE/NbHO HOCKA IO CXeMe
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JiuTbie 3apsiabl COTOBHJIMCH NYTeM OTJIHUBKH B MeTajHuyeckKue (HOpMBL.
JJsi OTIMBKH MEJNKOKPHCTANMHYECKHX 3aps0B HUCIOIb30BAJCS TPOTHJ, IUH-
MO3MPOBAHHBIl O Haya/jga BTOPOTO KpHCTa/MNa; [IJs1 OTJIHUBKH KDYIHOKDHU-
CTAJIHYECKUX 3aps0B — paclylaBieHHbBIH TpoTHa ¢ TeMmeparypoit 85° C.
3anuTble GOpPMBI MoMellaauch B TepMmoctaT. [locie o6pa3oBaHUs KOPKH
IIPOM3BOJAMJIOCH NPOKa/NbIBaHHe, Kotopoe yepe3 10 mun moBTOpsiioch. Bepx-
Hue 100 mm, rae Moraa HaXOAUThbCSl yCaJoyHass PaKOBHUHA, CPe3aNHCh.

[Tn0THOCTB TOTOBBIX 3apsf0B KakK
MeJTKOKDHUCTA/NIHYeCKHX, TaK H KpYil-
HOKPHUCTAMIHYECKHUX 6b1a 1,55+
+0,01 e/cm3, mnuHA TOTOBBIX 3apsI0B
200 mm.

CxeMa ONBITOB U PAacCHOJIOXKeHHE
3apsJoB TakKHe XK€, KAK U B ONBITAX C
HAChIMHBIM ~ TPOTHJIOM. I3mepeHus
NPOH3BOAHIUCh HA TOM 3Ke MasiTHHKE.

Puc. 2. Cxema omeiTa No  OmpefeNeHHIO
HMNyJbCa, JeHCTBYIOLIEro Ha TOpIie LH-
JMHHAPHYECKOrO 3apsja.

I — GanMMCTHYECKHH MAasiTHHK; 2 — H3MepHTelb

OTKJIOHEHHS; 3 — GDOHEUIHT, 3aKPbIBAIOLHI MasT-

HHK; 4 — CBHHIOBBIH CTOJNOGHK (anHHa 290 Mm);

5 — cTaJbHOMl CTepXKeHb C JHAMETPOM, DaBHBIM

AHaMerpy 3apsja; 6 — nepeBsiHHasi peHka, Ha

KOTOpPOH KpemHTCA 3apsii H CTAJbHOH CTEpXKeHb,;
7 —3apsig BB; 8 — K.
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Ucnoab3oBanuch Hocku AnaMmerpoM 32 u 40 mm. MHuunupoBaHnue OCylecTB-
JISIJIOCh C MOMOIIBIO TAKHX 2Ke NMPOMEeKYTOUYHBIX HAETOHATOPOB M3 IPeCcOBaH-
Horo Tporusa {Tabsa. 2). Kak BuaHo u3 TabJa. 2, 0pu B3pbIBaX 3apsiioB H3
KPYIHOKPHUCTAJJIHYECKOTO JHTOTO TPOTH/Ia paauycoM 16 mm, uMnynabc 3a-
METHO MeHbllle, YeM TIpPH B3pPbIBAX 3apPSAA0B H3 MeJKOKPHCTANMHYECKOrO TPO-

MEaK

THJI2 TOTO JKe AHAMeTpa, =~ — 1,2. das 3apsigoB paguycom 18,5 mm pas-
Kp
HHULBI B UMIYJIbCaX HE 3aMeyeHO.
Ta6auma 3

Pe3yabTaThl ONBITOB MO ONpefeNeHHI0O MMNYJIbCOB MpPH B3pPbiBAX 3apsao0B H3
TpoTHaa aauHoR 80 wmx naotrHocthio 1,55

Cpenuss ° § i«
N = BeJHYHHA a EER- v D
XapaktepHcTH- . § é = H3MepeHHO- 5 - S5E T HM3M _H3M
K@ TpoTHS EE §'§ s HMH‘;’?lea, E g E § % qum qum
S5 |28 | kjcex SE SEa
Ao O oS oo
Ilpeccosannmiii| 6,5 | 6450 0,21 +3 1,24 1,12
H3MeJIbYEHHbI i —2
11,9 | 6800 1,21 5 -+4 1,03 1,02
—7
Ilpeccosanuuitf 6,5 | 6050 | 0,169 3 +5 1,24 1,12
yelyHyaThii 11,9 | 6700 1,18 5 +5 1,03 1,02
—4

B oneltax c 3apsigamu, OTIPecCOBAHHBIMH H3 4ewyHYaTOro M U3Melb-
yeHHOro Tporuia (9 13 u 23,8 mm) onpefensinicsd TONbKO UMITYJbC, AEHCTBO-
BaBIUUH Ha TOpeL 3apsna, NpoTuBonoaoxHbd KL,

OnpeneseHre MPOU3BOAMIOCH TIPH HETIOCPEACTBEHHOM KOHTAaKTe MEXKIY
3apslaMHu H CTepXKHeM, HMEBIIUM TOT XKe JHaMeTp, uto u 3apsj. CTepKeHb
yOHpaJjca B CBUHIOBBIH CTOI0UK, a NOCAeIHHH — B HOCOK MasiTHHKA ‘(puc. 2).
B3puiB 3apsfa, noapellleHHOTO Ha paccrosiHun 290 mm OT ‘HOCKA MasTHHKA
6e3 CTep2KHS, MPUBOAMJ K OTKJOHEHHIO MasiTHHKA He Gosblie yem Ha 1—2%
oT pabouero oTkJoOHeHHs (TabJ. 3).

Kak Buano u3 taba. 3, npu paxuyce 6,5 mmu HMIYJAbC B3pbiBa 3apsiaoB
M3 MeJIKOH3MeJbYEeHHOTO TPOTHJ/A CYIUIECTBEHHO BHIIIE, YEM 3apsI0B, OTIpeC-

Tabamuma 4

HMnyabchl, 3aMepeHHble NMpPH B3PBBaX UHJAMHADHYECKHX 3apAA0B
paauycom 20 sm, paunod 80 mm (p =1,56—1,58 2/cm3)

= o
E 5 Cpeznss 2 |Makcumaab-
~ 35 | seanyuHa |9 8 Hoe
XapakTepuCTHKA TPOTHAA = i‘,““‘ uMayabca, |Z £ | OTKIOHeHHe
2= xz-cex |5 g|OT CpelHe-
o= o © ro, %
IlpeccoBaHHHIH yewyHYaTHIH . 0 4,43 3 +2
o . —3,5
IlpeccoBaHHBIE H3MENbUEHHBIH, ’
NPOCesIHHBIA uyepe3 cuTo 24 . 6 4,44 4 +2
—1
JIMTOH MeJKOKPHCTAJTHYECKHH 6 4,43 3 +6
—4
IIpeccoBaHHBIl yedryHuaThiit . 2 4,78 3 +2.5
—4
JIMTOH MEeJKOKPHCTAJIHYIeCKH 2 4,79 3 +0,5
—0,6

Ilpumeuanue CKOpPOCTh JAETOHAUHH BCEX  3apPSIAOB.
6800—6850 M/cex.



K BOIpOCY 0 3aBHCHMOCTH BEIHUYHHBI XHMHMYECKHX TOTEpb OT pasmepoB 3apsiga 215

COBAHHBIX M3 yemyifuaroro tporujia. Has 3apspoB paguycom 11,9 mm cy-
ILleCTBEHHOH pa3HHUIIBl HET.

OnbITHBIM NYTEM ONpenessycs TakkKe UMNYJbC B3pbIBA JHMTHIX H mpec-
COBaHHBIX 3apsapoB Y 40 mm, naunoit 80 mm (tada. 4). Uanuuuposanue BO
BCEX CJyyasix OCYLIECTBJ/ISJIOCH JONOJHHUTEIbHBIM IeTOHATOPOM M3 Ipecco-
BAaHHOTO H3MesbuyeHHoro Tpotuaa @ 30 mm u Beicorod 30 mm. VcnbiTanus
MPOU3BOAMJINCEH IO cXxeMaM 6 # ¢ (cM. puc.:1). MaaTHHUK OBLT TOT XKe, YTO U
IPH TIPENBIAYIIUX ONbITax, @ Hocka 40 mm.

Kax BugHo 13 TabJ1. 4, MexX1y UMIYJbCAMH B3pbIBA 3apsI0B U3 Npecco-
BAHHOTO TPOTHJIA PA3JHUYHOH AHUCHEPCHOCTH M JIMTOTO TPOTHJIA PA3HHUILbS
He oOHapyxeHo. CKODOCTH IeTOHALMM TaKHUX 3apsiioB (NpPH OXMHAKOBOU
MJIOTHOCTH ), KaK OblIO H3BECTHO paHee, TOXKe OJAMHAKOBHI.

Taxkum o6pasom, npu paxuyvce 20 mm /sl TPOTHIOBBIX 3apsifoB O0Jib-
1{Gf IOTHOCTH 3(dexT B3pbiBa He 3aBUCHT HH OT Pa3MepOB YACTHIL, HH OT
CTPYKTYPHI 3apsia.

OBCY)XJEHHWE PE3YJIbTATOB

Kaxk BHIHO Y3 TIONYYeHHBIX JIAHHBIX, IPH MaJibIX padMepax TPOTHJIOBBIX
3apsI0B UMIIYJbC B3pbiBa 3apsiIOB, COCTOSILIMX M3 Oosiee KPYNHBIX YaCTHIIL,
3aMeTHO MeHbIlle, YeM HMNYJbC 3apsLOB, COCTOSIIMX H3 Gojee MeJaKHX
yactull. OIHAKO MO Mepe yBeJHUEHHs] pa3MepoB HMIYJbChl B3pbiBa 3apsL0B,
COCTOSIIMX M3 YACTHUI[ Pa3JHYHOH BeJHUYUHBI, COJUKAIOTCS MeXIy COOOM.
JIJ1s1 mpeccoBaHHOTO TPOTHJA C MJIOTHOCTBIO 1,55, y:Ke mpH paauyce 3apsioB
11,9 mm uMnyJabc B3pbIBa (Tak Ke, KAK U CKOPOCTb AETOHAIIMH) NMPaKTHUECKU
HEe 3aBHCHUT OT BeJHUYUHBI yacTull. [l/is JUTOro TpPOTH/JIA YyKe TIpU pajpuyce
zapsina 18,5 mm UMIyJbC B3pblBA NPAKTHUECKH HE 3aBUCUT OT BEJHUHHBI
KpucTajjaoB. Bo BcskoMm cayuae, npu niaortHoctd 1,67 ¥ pangnyce UUIMHIADH-
yecKux 3apsinoB 20 mm UMNYJbC B3pbiBA 3aPsII0OB, COCTOSIIINX U3 YACTHUL] pas-
JUYHON BEJMUYWUHBI U PA3JHUYHOH CTPYKTYPHI (JAUTBHIX U NPECCOBAHHBIX), ONH-
HakoB. Tax Kak MOTeHUHAJIbHAS] SHEPTHS 3apSII0OB OJHUX U TeX JKe pasMepoB
U3 OJHOTO M TOTO XKe BelleCTBa, HO COCTOSILMX M3 YacTUl PasjIMYHOH Be-
JINYUHBI, ONMHAKOBA, TO Pa3/HyHe UMIYJbCOB NP MaJbiX pa3Mepax 3apsiioB
(pasymeerncsi, peub HJET O 3apsANax OJMHAKOBBIX Pa3MepOB U MJOTHOCTH)
CBUIETEJNbCTBYET O PAa3HOH BesJHunHe moTepb. HeM OoJibllle BeJMUHHA YaCTHIl,
U3 KOTOPBIX COCTOMT 3apsii, TeM WUMIYJbC MeHbllle W TOTepH OoJiblie.
[To Mepe yBesnueHHs] pa3MepoB 3apsilOB pas3HULA B BeJHUMHE HMIYJIbCOB
2apsIlOB, COCTOSILUUX M3 YACTHUIl PA3JIUYHONH BeJHUUHB, yMeHbliaercs. Ilo-
CKOJIbKY YBeJIMUeHHe NMOTepb NPU yBEJHUEHHH Pa3MepoOB 3apsIOB He MOXKET
HMeTb MecTa, TO COJIMKeHHe HMIYJbCOB TPU YyBeJHYEeHUH pPasMepoB TPOTH-
JIOBBIX 32PSI0B, COCTOSIIIEMX U3 YACTHIL pa3JHUYHOH BEJUUHUHBI, CBUETENbCTBY-
eT 06 yMeHbIIEHHH BeJHUYMHBl XMMHUECKUX MOoTepb (KaK OTHOCUTEJbHBIX, TaK
1 abCcoNIOTHBIX) MO Mepe yBeJHUeHHs pa3MepoB 3apsiioB. Bo Bcskom cay-
vae, pu paauycax 18,5--20 mm norepu TpH ‘B3pbIBAX JUTHIX U IPECCOBaH-
HBIX TPOTHUJIOBBIX 3apSIIOB OJMHAKOBBI MJM CTOJNb MaJjbl, 4TO He CKa3sbl-
BAIOTCSl HA UMIYyJIbCE ¥ UX MOXKHO CUMTATh OJAWHAKOBBIMU. [loTepu mpu B3phI-
Bax TPOTHUJIOBBIX 3apsIZOB, OTIPECCOBAHHBIX M3 YACTHUIl PA3JHUUHOH BeJsHUHU-
HBI, CTAHOBSITCS OJMHAKOBBIMU yKe mpu pamuyce 11,9 mun.

Takum o0pa3oM, M3 H3JIOKEHHOTO CJelyeT, UTO TOJIIHHA CJOS TOTepb
TPOTUJIOBBIX 3apsiNOB (M BEpOSITHO, M BceX OfHOPOoAHbIX BB) npu mocrosiHHON
NJIOTHOCTH YMEHbIIaeTcsl ¢ yBelMueHHeM pajauyca 3apsiga. asi ammuauHo-
cenuTpsiHbIX BB Oblio panee ycraHosiseHo BessieBBIM M COTpYAHHKAMH, UTO
NpHY YBEeJHMUYEHHH pajuyca 3apsia BeJHUYHMHBl CJ0s TIOTepPb OCTAIOTCS IpH-
MEpPHO NOCTOSIHHBIMH.
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IToxasaHo, 4TO A/ TPOTHJIA, a BEPOSITHO, U NI APYTHMX OLHOPOIHBIX
BB, sxkBuBa/ieHTHas TOJIIMHA CJIOSI MOTEPb C YBEeJUYEHHEM paauyca yMeHb-
HIaeTcs, CTPeMACh K KaKOH-TO TIOCTOSIHHON BeJHYHHE,— BEpOSiTHO, Cylie-
CTBEHHO MeHbIlIell KPUTHUECKOTO paguyca.

[Ipu mManelx nuamerpax (GJM3KHX K KPUTHYECKOMY) 3apsiIOB OIZHOPOX-
HBIX B3DHIBYATHIX BellleCTB [OTepH TeM OoJblile, 4yeM GoJblie pa3Mephbl 4a-
CTHU, M3 KOTOPBHIX COCTOHT 3apsij MU, BooOlle, ueM OOJblIe KPUTUYSCKHU
paguyc. Tlo Mepe yBenuueHHs] AHaMeTpa 3apsiia pPasHULA B BeJHUYHHE IIO-
Tepb y 3apsA0B, COCTOSIIUX M3 YACTHIL PA3JHYHOH BEJHUYUHBI, YMEHbLIAETCS.

Iocrynura 6 pedaryuro
3/l 1967
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