Tepmoperynupyotume xuakoctin 3M ™

- Jaxe

B OrHE

[nanekTpuyeckue TennonepeaaroLLme
XWAKOCTW 1151 NPUMEHEHIUS B BOBHHOM
W KOCMIYECKON MPOMBILLIIEHHOCTH



LLInpokoe mcnonb3oBaHie roToBoi
KOMMEPYECKON MEKTPOHUKIA
(Commercial Off-The-Shelf, COTS)
BOEHHbIMM 11 rpaXaaHCKUMm
OpraH13aLmsiMm1 1o CHabxeHuio
C030aeT YHUKaNbHOe COYeTaHe 3aay
TEpPMOPErynMpoBaHns ans
MPOEKTAHTOB COBPEMEHHBIX CUCTEM.
[Ins peluenus aaHHbIX 3aaay 4acTo
HEeOBX0AMMbI TEXHONMOTUN XUAKOTO
OXNaXaEeHWs!.

BHe 3aBucumocTy OT BapuaHTa
NPYMEHEHNS — C HENOCPELCTBEHHBIM
KOHTAKTOM W 6€3 HEro, 0aHOGa3HbIX
NN UCnapuTenbHbIX CUCTEM, KMKOCTU
3M ugeanbHo npucrocobneHs! ans
NPYMEHEHMS B KAYeCTBE XnajareHTa B
Haubonee KpUTUYECKIX BapHaHTax
npUMeHeHus. Xugkoctn 3M™
HEroproYN, UCNapSIKOTCS, He 0CTaBNAs
crepos, B cyyae pasnuea, obnagatot
Manon BA3KOCTbIO 1 BbICOKON
3(pheKTUBHOCTLIO TENMNONepeaym B
LUMPOKOM Arana3oHe paboumx

TeMmnepartyp.

Muccus — PaboTa B camMbIX KpUTUYECKNX YCNOBUAX

[MOCKOMbKY COXHOCTb U KOMMNIEKCHOCT ANEKTPOHHbIX CUCTEM
ana 060p0HbI 1N KOCMUYECKNX BapUaHTOB NPUMEHEHUA
npoaonxaeT Bo3pacTtaTtb, TO Xe CaMoe NPOUCXOAUT U C
I'IpO6J'IeMaMVI, KaCatoLMmMnca perynmposaHna Tenna,
BblenAemMoro AaHHbIMI cucTemaMu.

Kak B COBpEMEHHOM KOMNAKTHOM aBUALMOHHOM 0GOPY[OBaHUM U
npubopax pajno3nekTPOHHOTO NPOTUBOAEMCTBIS, TaK U B NOTHO
YNaKoBaHHOI CUNOBOM 3MEKTPOHIKE KOMMEPYECKIX
3MNeKTPUYECKUX CUCTEM YNPABNEHMS MONeToM, Bee Gonbluee
KOMMYECTBO Tenna KOHLEHTPUPYETCS B OTPAHUYEHHBIX
MpocTpaHcTBax. Y/ianeHue OTXOASLIErO Tenna kpaiiHe BaHO s
06ecneyeHns KMBYYECTU B yCrIoBUsX 6051 M HaZEKHOMO
(DYHKUMOHMPOBAHUS B 3KCTPEMATbHbIX SKONOTMYECKIX YCTOBUSX —
OT MECKOB XapKoiA NyCTbIHW 10 NeAAHOO BakyyMa KocMOoca.

CneunanuanpoBaHHble xuakoctn 3M™ Novec™ u XKugkocTv ons
3neKTpoHHOro obopyaosaHus 3M™ Fluorinert™ npegcrasnsiot
COBO YHUKanbHbIE ANINEKTPUYECKe MaTepuansl,
1Cnonb3yemble 4Ns PELLEHUS LIMPOKOro AnanasoHa 3ajay
TepMoperynupoBanus. Hanpumep, xuakoctv am™ moryT
Ccnoco6CTBOBaTh YMEHbLUEHMI0 00beMa U Beca KOMMOHEHTOB;
YNPOCTUTb KOHCTPYKLMIO; 0BecneunTb HaaekHOCTb CUCTEMB,
yCTpaHsis He06X0AMMOCTL B UCMIONb30BaHMM BEHTUASTOPOB U
TEPMONAAT BO MHOMMX BapuaHTaXx NPUMEHEHMS.

[JlaHHble yncTble, BecLBETHbIE, XUMUYECKN MHEPTHBIE XUAKOCTU C
BbICOKOV AN3MNEKTPUYECKO MPOYHOCTBIO Takke obecneymnBatoT
HeKOTOpble BaXHbIE MPENMYLLECTBA Haf, TakMI ANANEKTPUYECKMI
xnagareHtamu, kak PAO (nonuanudaruyeckie oneduHb) v
CUNMKaTHBIE 3CHUPbI, BKOYaS:

+ Bonee athdexTBHas Tennonepeaaya (cM. Tabnuuy Ha
cTp. 3)
Manas TOKCMYHOCTb, He pasapaxaroLLue

* HeroptoyecTb M HeBOCMNAMEHSEMOCTb

+ CrabunbHocTb npu Temnepartypax go 300°C

+ OBecreumBaloT HU3KYIO BA3KOCT MpU TEMNEpaTYpax A0 -
80°C

* Manas ckpbiTasi TennoTa napooGpasoBanis JTo BaxHoe
cooBpaeHue, NOCKOMbKY B CyYae YTeuk MacnsHble XnagareHTs!
3aXBaTHIBAIOT PS3b U TAKENO OTuMLaloTest. XuakocTi 3M™
MCNapsioTes GLICTPO U MOMHOCTLIO U HE OCTABNSIOT OCTATOUHBIX
cnenoe. Bnaroaaps cBoe MHEPTHOCTY TennonepepallLme
xuakocTv 3M™ He nomelwaloT paGoTe ApyIvX YCTPOICTR B Criyyae
MPOTEUKM UNK Paaniiea.

* VIHepTHbI k Hanbonee pacnpocTpaHeHHbIM 1 jaxe
PasHOPOAHLIM MeTasnam.

+ CoBMeCTUMbI CO BCEMM TBEPAbIMK NonuMepamu n
MHOXECTBOM OBbIYHbIM 3n1acTomepos.

* He rupponuaytoTcs Unu SerpaampytoT co BpeMeHeM, He oBpasytoT
OTIIOXEHMS], KOTOPbIE MOTYT 3aKYMOPUTL NPOTOYHbIE KaHambl

Komnanust 3M™ npepnaraeT Wwipokuii auanasou
TepMOPErYTMPYIOLLMX KUAKOCTEN M TEXHNYECKOM NORAEPKKA.
CrewmanycTLl KOMMaHWA NOMOryT BeIGpaTh MOAXOASLYI0
TepMOPEryTMpYHOLLIYI0 KUAKOCTb, MO3BONSIOLLYH0 YIYULLINTS
Ha[IEXHOCTb, PELLIT SKOMOrMYECKUe MPOGNEMBI, a TAKkKe CHU3UTL
061U AKCNNyaTALWMOHHbIE PACXOb!. 3aKA3UMKN UCMONb3OBANM
npoykuutio 3M™ Bo MHOMUX BapHaHTax MpUMEHEHUS!, BKTTIOYas
TpaHChOpMaTOpbI, Paaphl U OXTIAKZEHNE KOMMbIOTEPOB.




™ ™
CneuuanusupoBaHHble xugkocth 3M Novec

Temnepatypa kunexus
TemnepaTypa 3acTbiBaHust
MonekynspHas Macca
Kputuyeckas Temnepatypa
KpuTnueckoe aasnene
[asnenue napa

Tennota napoobpasoBanus
MnoTHoCTb XuakocTH
KoadchmumeHT paclumpenus
KuHemaTnyeckas BA3KOCTb
A6conioTHas BSI3KOCTb
YnenbHas Tennota
TennonpoBoAHOCTb
MoBepXHOCTHOE HaTsKeHne

PacTBopUMOCTb BOABI B XUAKOCTH

PaCTBOpVIMOCTb JK1AKOCTW B BOAE

[lnanekTpuyeckas npoyHoCTs, 3asop 0,1"
[nanektpuyeckasi nocTosHHas npu 1 Ky
O6beMHOe yaenbHoe ConpoTUBNEHNE
I'ImeHuman rno6anbHoro noTennexus

EpunHnua
U3mepenua

KIK/kr
ki’
Kl
cCr

Iixlkr-K
Br/m-K
mH/M

ppm no
Becy

ppm no
BeCy

kB

Om-cm
GWpP

Novec™
7000

34
-122
200
165
2,48

65
142
1400

0,0022
0,32
0,45
1300
0,075
12,4

-60

<50

-40
74
10°
420

Novec™
7100

61
-135
250
195
2,23
27
112
1510
0,0018
0,38
0,58
1183
0,069
13,6

95

12

-40
74
10°
207

Novec™
7200

76
-138
264
210
2,01
16
119
1420
0,0016
0,41
0,58
1220
0,068
13,6

92

<20

-40
73
10°
59

Novec™
7300

98
-38
350
243
188
59
102

1660
0,0013
0,71
118
1140
0,063
15,0

67

<1

-40
6.1
1011
210

Novec™
7500

128
-100
414
261
1,55
2,1
89
1614
0,0013
0,77
124
1128
0,065
16,2

45

<3

-40
58
10°
100

MeTozibl UCNbITAHMIA M BO3MOXHOCTb BHECEHWSI M3MEHEHNI MOXHO YTOUHUTb B CriyxGe TeXHUYECKol NOAAEPKKI ™

XupkocTu gnsa aneKkTPOHHOro 06opyaoBaHUA 3M" Fluorinert™

Temnepatypa kuneus
Temnepatypa 3acTbiBaHust
MonekynsipHas macca
KpuTnueckas Temnepatypa
Kputuyeckoe pasnexune
[lanetve napa

Tennota napoobpasosanus
[noTHOCTb XWUAKOCTH
KoadhcpuumeHT pacwumperns
KiHemaTnyeckast BA3KOCTb
AbconioTHas BA3KOCTb

YnenbHas Tennota
TennonpoBoAHOCTb
MoBEpXHOCTHOE HaTsXeHe
PacTBopuMOCTb BOAbI B KUAKOCTH
PacTBOpPUMOCTb KMAKOCTH B BoAE

[lnanexTpuyeckas NPoYHOCTb,
3a30p 0,1"
[lnanexTpuyeckas NocTostHHas
npu 1kly

06bemHoe yaenbHoe
COMpOTUBrEHME

Eavnnua
U3mepeHus

°C
°C
r/monb
°C
MMa
KMa
KIpK/Kr
krim®
Kl
cCr
cl3
Ioxlkr-K
Br/m-K
MH/M
ppm o Becy
ppm no Becy

kB

Owm-cm

FC-3284

50
73
299
161
1,94
35
105
1710
0,0016
042
071
1100
0,062
13
14
<5

>40
19

10%

FC-72

56
-90
338
176
183
30
88
1680
0,0016
0,38
0,64
1100
0,057
10
10
<5

>40
18

10%

FC-84

80
-95
388
202
175
1
90
1730
0,0015
0,53
0,91
1100
0,060
12
1
<5

>40
18

10%

FC-770

95
-127
399
238
2,47

10%

FC-3283

128
-50
521
235
1,22
14
78
1820
0,0014
0,75
14
1100
0,066
15
7
<

>40
19

10%

FC-40

155
-57
650
270
1,18
0,43
68
1850
0,0012
18
34
1100
0,065
16
<7
<5

>40
19

10%

MeTO/b! MCNbITAHMIA 1 BO3MOXHOCTS BHECEHUS! H3MEHEHMIT MOXHO YTOUHUTL B CriyxGe TexHuieckoi noaaepxki 3M ™
[Mpw nosiBNEHNM BONPOCOB MO NOBOAY NOTEHUMana rnobanbHOro NoTenmnexnst CM. 4OMONHUTENbHYI0 MH(OPMaLMo B AaHHOI BpoLutope.

CeoiicTBa Tepmoperynupytowmx xuakoctein 3n

Novec™
7600

131
-98
346
260
1,67
0,96
116
1540
0,0011
11
1,65
1319
0,071
17,7

410

<10

-40
64
1010
700

FC-43

174
-50
670
294
113
0,19
70
1860
0,0012
25
47
1100
0,065
16
7
<5

>40
19

10%

CrieUManuaupoBaHHas KAAKOCT
3M  Novec" 649

Eanumua  Novec™

13Meperus 649
Temnepatypa kuneHus °C 49
TemnepaTypa 3acTblBaHus °C -108
MonekynsipHasi Macca r/monb 316
Kputiyeckas Temnepartypa °C 169
Kputuueckoe paenexue MMa 1,88
[lasnenne napa KMa 40
Tennota napoobpa3oBaHus KIDK/Kr 88
NOTHOCTb XMAKOCTU Krim® 1600
KoadpcmumeHT paclumpenms K 0,0018
KuHemaTnyeckas BA3KOCTb cCr 0,40
AbcontoTHas BA3KOCTb cfl3 0,64
YpenbHas Tennota IIxfkr-K 1103
TennonpoBoAHOCTb Br/m-K 0,059
loBepxHOCTHOE HaTsKeHne MH/M 10,8
PactBopvMOCTb BOAbI B KUAKOCTM ppm no secy 20
}&vﬁnempmqecnan MPOYHOCTb, 3a30p B 40
[NlnanekTpuyeckas NocTosiHHash Npy 18
1My
06bemHoe yaensHoe CconpoTHBNeHme Om-cM 10%
MoTeHuvan rnobanbHoro noTenneHmns GWP 1

Xuakocts Novec™ 649 npencraenset coboit
COBPEMEHHYI0 TennonepeaatoLLyto X1aKoCTb C CaMbiM
HU3KM NoTeHUManoM rnobanbHoro notennexus (GWP)
BO BCEW NUHeiiKe NpopyKLmuu Novec™. OHa otHocuTCS K
HOBOMY Knaccy (hTOpPKETOHOBBIX XUAKOCTEN,
nccneayemblx Ans MCMONb30BaHNS Npu
TepPMOPErynMpoBaHIi, HanpuMep, B cucTemax npsiMo
NN HENpsIMOIA TENMonepefaYyn 1 cucTemMax Ha OCHoOBE
OpraHn4eckoro Lmkna PeHkuHa.

MmetoTcs B Hanuuuy TennonepeatoLme
xuakoctn 3M™, npopatowmecs nog
TOProBbIMY HaUMEHOBaHMSAMM
CneunanuanpoBarHble xuakoctn 3M™
Novec™ 1 )Kunakoctt Ans SneKTPOHHOrO
obopynosanus 3M™ Fluorinert™, ¢
LIMPOKMM J1anasoHoM TeMnepaTyp KuneHus
(o7 34°C po 175°C) v Temnepatyp
3amep3aHus (-38°C go -138°C), ans
BbINOMHEHMS NHOObIX CreLran1aupoBaHHbIX
Tpe6oBaHmil.



BsikocTb (c3)

KuHemaTnuyeckas BA3KOCTb .
TepMoperynupyrLwux xuakocren 3M
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CneumnanusnpoBaHHble xuakoctn 3M~ Novec

CneuuanuanpoBaHHble xuakoctn 3M™ Novec™
npeacTaBnsioT coboi IMHENKY BELLECTB C H13KIM
noTeHLWanom rnobansHoro noTenneHus,
paspaboTaHHyto ans obecneyermns 6eonacHoro 1
3KOMOMMYHOTO XMMUYECKOTO COCTaBa, rapaHTMpyemoro
Novec™.

KcnnyaTaLMUOHHbIE XapaKTePUCTUKMN

CriewanuanpoBanHble xuakoctvt Novec ™ obnagaiot
WUCKMIOYUTENBHBIMU CBOCTBAMM MPY MPUMEHEHNM
Lienax Tennonepeaaun:

+ [IpeBocxoaHble AN3neKTpUYeckue CBONCTBA
*  Lnpokuin ananasoH Temneparyp KuneHus
+ Xopollasi COBMECTMMOCTb C ApYrMIM MaTepuanamm

[ins paHHbIX XuaKocTel He TpebyeTcs 3HaYUTENBHOTO
TEXHMYECKOro 0bcnyxuBaHus, oHM 0becneunsatT
HagexHylo akcnnyataumo. OHu 06nagatT BeICOKUM
COMPOTUBIIEHNEM, HE MOBPEXAAIOT 3NIEKTPOHHOE
obopynosaHme unu UC B cnyyae yTeukn Ui UHOM
HeMcnpaBHOCTM!.

XapaKTepuCcTHKN BO3AEHCTBMSA Ha
OKpyXaroLyH cpepy:

CrieLuanuaupoBaHHble xuakoctvt Novec™ Taike
obecreynBatoT braronpusiTHbIE XapakTepucTUKM B
4acTu OKpyXXatoLen cpeapl 1 6e30nacHoCTM nepcoHana:

¢ Hu3kast TOKCMYHOCTb

¢ HeroptoyecTb

¢ Huakuin noteHuman rnobanbHOro NoTenneHus
(GWP)

* Hynesoit noteHuman o3oHopa3pyLuerus (ODP)

be3onacHble
HapexHble |

JKkonormy
XMW

HECKU

Xummnyeckast UHEPTHOCTb W
HEKOPPO3MOHHOCTb
crneumanmanpoBaHHbIX

xuakocten Novec

obecneynBatoT ux 6e3onacHocTb Ans
nepcoHana, B T0 BpeMS Kak 1x
XapaKTepuUCTUKI BO3LENCTBUS Ha
OKpYXXatoLLYto Cpefly 03HavaloT
BO3MOXHOCTb WX UCMOMb30BaHKS B
HacTosiLLee Bpems 1 B Dyayluem ¢
MeHbLUMM OTpHLaTeNbHbLIM BO3AEACTBUEM
Ha OKpyXaloLmi Mup

MpsiMoe oxnaxzaeHue ¢ NOMOLLbIo
CrewLnani3npoBaHHbIX XIAKOCTel
3M™ Novec™ nossonsieT obecneunts
pa3paboTky KoMNakTHOro
0bopyaoBaHus, Hanpumep,
CynepKoMMbIoTEPOB 1 06paTHbIX
npeo6pasosateneli u Mopynel ¢
.0pOCHTENbHBIM OXNaXAEHNEM.

Cnepgytowwee nokonexHue
TennonepeaarLWwmx
Xnakocten

Mpw Tennonepepaye CneunanuanpoBaHHble X1aKOCTH
Novec™ oGecneunBaior HaunyuLiime xapakTepucTiky B
HaCTOSALYWIA MOMEHT 1 B ByayLueM. [laHHble XWaKkocTy
COYeTAIOT BbICOKME SKCMTyaTaLMOHHbIE XapaKTepUCTUKM
¢ GnaronpusTHLIM CBOICTBAMM BO3LENCTBIS Ha
OKpYXaloLLyto cpepy v 6e3onacHocTi nepcoHana,
obecneynBas besonacHoe n HaaexHoe
TepMoperyn1poBaHue.

BraronpusiTHble XapakTepucTuky xuakocteit Novec™ 8
YaCTy OKpYXXatoLLer cpefbl, 3A0POBbA M 630MacHOCTH
npeBpaLLaT UX B AOMTOBPEMEHHOE U 3KONOTUYHOE
peLLenie. Xugkoctv Novec™ npusHaHsl MHOMMM
NPOMBILLMEHHBIMY 1 PETYNNPYIOLLAMI OpraHamu BO
BCEM MMPE, BKMIOYas CMELNanManpoBaHHbIe KUaKOCTH
3M™ Novec™ 7100 n 7200 , koTopble
3apPerncTpupoBaHbl Kak «4onyctumele ang
1Cnonb3oBaHmns 6e3 kakux-nmbo orpaHNyeHniny
cornacHo MonuTuke CyLLeCTBEHHO HOBLIX anbTepHATUB
(Significant New Alternatives Policy; SNAP).

ble ,
e BELeCTBa




XuzkocTtu ans anekTpoHHoro obopyaosaHua 3M  Fluorinert™

Kngkoct  ona anekTpoHHoro  obopyposaHus  3M™
Fluorinert™ BxogaT B NUHENKY NOMHOCTbIO (DTOPUPOBAHHBIX
COEMHEHWNA, W3BECTHbIX Kak nepdopyrnepoapl, unu PFC.
XKunakoctu Fluorinert npeAcTasnalT coboit
TenmnonepeaaloLlne KuakocTM npemuym-knacca, Kotopble
gonroe Bpemst CMONb30BaNNCh B kauecTse
Tennonepeaallen cpeabl ANS CUBHOTO OXNMaxAeHUs B
060py0BaHUN BOEHHOTO HA3HAYEHNS.

Kunakoctu Fluorinert, foka3asLune cBo0 3((eKTUBHOCTL B
TeueHme 50 net akcnnyatauun B Hanbonee KecTknx
YCIIOBMAX BOEHHOTO M KOCMUYECKOTO NPUMEHEHMS,
obecneymsatoT:

+ [peBocxofHble AM3NEKTpUYECKUEe CBOINCTBA
* LLnpokmit AanasoH TemnepaTyp kunexus

+ XopoLuast CoBMECTUMOCTb C APYrMMI MaTepuarnamu
¢ Hwu3kas TokCcM4YHOCTb

+ HeroptouecTb

HyneBoil noteHuman o3oHopaspyLuerus (ODP)

X0Ts BbICOKOKa4eCTBEHHbIE xuakocTu Fluorinert He
pa3pyLLaloT 030HOBBIN CMOIA, Y HUX BbICOKUI NOTEHLMAnN
rnobanbHoro notennens (GWP) u gonroe Bpems
XU3HW B aTMOc(epe. briarogaps aTMocdepHbIM
corictBam PFC AaHHble Matepumansl NpUMEHATCS B
TeX Cnyyasx, Koraa BCNeACTBUE YHUKAmbHbIX
3KCNNyaTaLyoHHbIX TPeDOBaHNI HEBO3MOXHO
Menonb30BaTh XuakocTb Novec™. Koraa BosHukaeT
HeobxoaMMocTb B Ucnonb3oBaHun PFC, nonb3oBatenu
BOMXKHbI TLLATENBHO PErynupoBaTh 1 CBOANUTb K
MUHUMYMY BbIBPOCHI.

bonbue
BapWaHTOB



CoBmecTUMOCTb C APYrmMmn matepuanamMmu

CneuvanuanpoaHHble xuakoct SM™ Novec™ u Kugkoctin ns anekTpoHHoro obopynosanms 3M™
Fluorinert™ coBMecTUMbI C LUMPOKMM uana3oHOM MaTepuarnos, UCMonb3yembix B 000pynoBaHuM AN
Tennonepeaauu. Kak 1 npu no6oit ,q%roﬁ KOHCTpYKLUMH, BbIOOP YKa3aHHbIX MaTepuarnoB SBNSETCs kpaitHe
BaXHbIM. Cneumanuct komnanum 3M™ B AaHHOA 06nacT NOMOXET CAeNaTh NpaBusbHbIA BLIOOP.

Monumepsbi Anactomepsl

BOMbLUMHCTBO MATEpUanoB, KOTOPbIE HEPEAKO Yro KacaeTcs anacToMepoB, Criedyet BblbupaTh Te
0003Ha4aloTCs Kak «TBEpAbIE» NNacTMacchl, 13 HIX, KOTOPBIE Nerko nnacTuguLupoBaTb.

MOXHO MCMOMNb30BaTh COBMECTHO C XUAKOCTAMM Wxerepsl 3M™ MOTYT MOMOYL peKOMEHAaLMAMN 1
Novec™ u Fluorinert . MU TECTUPOBAHUM KOHKDETHBIX COCTABOB.

3M™ moryT ny b KNMeHTaM
COOTBETCTBYHOLME KOMNAYHAL! UMK MOMOYL C BLIGOPOM
MaTepuanos.

bonbLe
OTBETOB

WcTopus nHHOBauMiA

Paspabotkvt 3M™ B o6nacTu
OXITaXEHNS! B BOEHHOM 1
KOCMMYECKOM MPOMBILLIIEHHOCTY
YCMeLLHO NPOLOMKAKTCS B TE4EHNe
Gonee yem 50 net, HaumHasi ¢
€03aaHMs HOBATOPCKNX
[DVM3NEKTPUYECKIX
cbropcopepxaLLnx
TennonepeaatoLLnX X1aKocTen B
koHUe 1940 rr. YHuKanbHble
CBOIICTBA [JaHHbIX MaTepuanos
CTasny MCXOLHON TOYKOW [11s HOBOM
3pbl MUHMATIOPU3aLMN
3MEKTPOHUKA, 11 MO3BONMNM
paspabatbiBaTb KOMMNEKCHbIE
pafapbl, CUCTEMbI HaBEAEHWS,
nepeaaTynkv 1 pyrue ycTpoicTea
NS UCTONb30BaHMS B
BbICOKOTPEOOBATENbHbIX
KOCMMYECKIX YCTOBUSIX.

Bnarogaps cnoco6HocTy
noaaepXuBaTb NOCTOSAHCTBO
Temnepatypsbl
3NeKTPONPOBOAHNKOBOW annapaTypbl
1 0CTaBaTbLCA YCTOWYMBLIMM B
LUMPOKOM AuanasoHe paGoumx
Temnepatyp xuakoctn 3M™
Fluorinert™ ucnonb3oBanuck gns
OXNaxAeHUs HepLManbHbIX CUCTEM
HaBefieHus paket Skybolt B Hayane
1960-x rr. Bnarogaps
UCKNIOYUTENbHBIM
JKCNNyaTauMoHHbIM
XapaKTepucTUKaM W HaAEXHOCTH
MHOTMe U3 pa3paboTaHHbIX B TO
BPEMS CUCTEM C OXNaXAeHUEM
Kugkoctamm Fluorinert akTMBHO
Mcnonb3ytoTcs A0 CUX Nop .



CKkpbITble npenmyLecTBa:OnbIT komnasum 3M™

Wcnonb3oBaHue hTopcofepKallmux CoeanHeHui B
cucTeMax Tenmnonepeaayu SBRSETCS TEXHONOMeEN,
KOTOPYHO KOMNaHKs ™ 0CBOWNA, Kak HUKTO [PYron.
Peanuaaums JaHHOro 0BLWMPHOTO ONbiTa Ha KOHKPETHOM
obopynoBaHuM Sns Tennonepefadm SBnsetcs
OCHOBHOW 3afa4en NporpaMmbl
TepmoperynupoBaHusl... 1 OCHOBHBIM NPEUMYLLECTBOM,
nomnyyaembiM npu npuobpeTeHnm cneumanm3MpoBaHHbIX
xupkocten 3SM™ Novec™ mnm xugkocten ans
anekTpoHHoro obopyaosanus 3M™ Fluorinert™.

[lanee nepeuucreHbl HEKOTOpbIE 13 A}/cnyr,
MPEA0CTaBNSIEMbIX KOMNaHMEN M’ ans
1ICMONb30BaHNS MHHOBALIMOHHBIX XUAKOCTEN B

O60py,D,0BaHMVI Tennonepeaavn:

CeMuHapbl no
Tennonepegaye/ nomoLb
NP1 NPOEKTMPOBAHWUK

B xoae nposoaumoro GecnnaTHo Ha nnowaakax
notpebuteneit ceMmHapa coobLLaloTCs CBEAEHMS O
Hafnexaluux npoleaypax npoekTMpoBaHus ¢
obcyxaeHnem COBMECTUMOCTI MaTEPUAnos,
MCTOYHMKOB yTEYEK, Nepekayky, Bbibopa KOMMOHEHTOB,
akonoruyeckux npobnem u 1.4. CogepxaHne AaHHbIX
CEMWHAPOB MOXHO OTKOPPEKTMPOBATL B 3aBUCUMOCTM
OT KOHKPETHBIX MHTEPECOB cnyLiaTteneil. Komnanms
™ npoBenia CeMMHaphl Ha MHOTOYMCIIEHHBIX
NnoLaaKkax nonb3oBaTenen.

WcnbiTaHWs Ha COBMECTUMOCTb

VHxeHepbl ™ MOTYT BbINOMHUTL NPOBEPKY AeTaner ¢
CNONb30BaHMEM COBPEMEHHbIX METOAOB NPOBEPOK, NO3BOMSHOLLNX
onpeaenuTb NPUrogHOCTb KOMMOHEHTA UM MaTepuana ans
KOHKPETHOTO NpoekKTa.

KoHcynbTaumm Ha mecTe

WhxeHepbl komnaHn 3M ™ paBoTas COBMECTHO ¢ paspaboTuukamu
060pYA0BaHIS 1 KOHEYHBIMM MOTPEBUTENAMM, HEPEAKO NOMOTatoT
noTpe6UTENAM ONTUMU3NPOBATL 060PYAOBaHME U
KCMIyaTaLMOHHbIE XapaKTEPUCTUKN CUCTEMBI.

AHanutuyeckue ycnyru

Komnarust 3M™ o6nagaeT coBpeMeHHbIMI aHAMNTUYECKIMM
pecypcami, KOTOpbIe UCMONb3YIOT AMst 0TBETA Ha BOMPOCH
KOHKPETHbIX NoNb3oBaTeneil.

Toprosas Mapka Novec™™ npuceavBaeTcs MPOKOMY CMIEKTPY 3aNaTeHTOBaHHbIX NpoaykToB 3M ™. XOTS Kaxbiit M3 HYX UMEET CBOI0 YHUKambHYI0 (hOpMYTTY 1 3KCTNYaTaLMOHHbIE

CemencTBO TOProBbIX
mapok 3M™ Novec™

CBOIACTBA, BCE NPOAYKTLI Novec™ B cBoeit COBOKYMHOCTI NpeaHa3HayeHbl Ans obecnedeHnst 6e3onacHblx, 3eKTUBHBIX M 3KONOTUYECKI PaALIMOHAMNBHBIX PELUEHII  ANS Pa3NnYHbIX
BapUaHTOB NPOMBILLIEHHOTO NPUMEHEHUS. K Hum oTHoCATCS YmcTka NPELM3NOHHOr0 1 3NEKTPOHHOTO 060pyﬂOBaHI/Iﬂ, Tennonepenava, noxapoTylleHne, HaHeCeHe CMa30UHbIX
MaTepuasnos 1 psf cneunanmsnpoBaHHbIX I'IpI/IMEHeHVIVI XUMUYECKMX NPOAYKTOB.

" i i

™ " " " "
CnevuuanuauposanHble xuakoctn 3M Novec  * AaposonbHble ounctutenn 3M  Novec  * XKupkuit areHT anst noxapotywenns 3M  Novec  1230* MokpbiTust M Novec  Anst anekTpoHHoro o6opyfoBaHus *
™ ™

MAB-maTepuansl 3M  Novec  ang anexTpoHmkm

BaxHas uHdopmauus: Mepen 1cnonb3oBaHMeM faHHOMO NpopykTa He06X0ANMO OCYLLECTBUTb €10 OLEHKY 1 ONpeaenuTb ero NPUroAHOCTb ANS KOHKPETHOTO BapiaHTa NpUMeHeHWs:. [pi aToM 0TBETCTBEHHOCTb 1
puCK, CBS3aHHbIE ¢ NOA06HBIM MCMONb30BaHWEM, HeceT noTpebuTens.
[apaHTMA 1 YacTUYHOe Bo3MeLLeHMe ywepba: [apaHTis Ha NpoayKLmio 3™ paccMoTpeHa B JOKyMEHTaLMI Ha NpoayKLyio, NPeaocTaBnsemMol no 3anpocy. 3M™ HE NAET HUKAKUX FTAPAHTUI, MPSAMBIX AN
MOAPA3YMEBAEMbIX, BKMIOYAS, MOMMUMO NPOYETO, NHOBLIE NMOPA3YMEBAEMBIE FAPAHTUM TOBAPHOW NMPUFOAHOCTM MW NPUFOAHOCTM K NPUMEHEHWIO B KOHKPETHbIX LIENSAX. Ecrm 8
TeYeHue rapaHTUiHOro nepuoaa obHapyxeH AedekT npoaykTa 3M™, uckniouuTeNbHbIM NpaBoOM NMONb30BaTENs ABNAETCS, Ha YCMOTPEHNE 3M™ samena NpoAyKTa UnK BO3MELLEHNE ero NOKyMHO CToMmMocTH. 3a
UCKMIOYEHNEM Cry4aes, NPeayCMOTPEHHbIX 3aKOHOM, KOMMaHWs 3M™ He HeceT OTBETCTBEHHOCTM 33 NI0BbIE KOCBEHHBIE, hakTiyeckue unu nobouHsle yBbITkM, yiepd unu noBpexaeHue, Bbi3aBaHHbIE NPUMEHEHNEM
npoaykta 3M, 6e30THOCUTENbHO 3asiBNEHHON TEOPUN NpaBa.

3M Poccus

TeXHONOrui aNEeKTPOHHON NPOMbILINEHHOCTH
Mocksa, yn. Kpeinatckas, 4.17 ¢Tp.3
Buatec-napk «Kpbinarckue Xonmb!
www.3Mnovec.ru

4 TECHMANN

TMoanexuT NOBTOPHOMY MCMONb30BAHMIO.
HaneuataHo B CLUA.
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3M™ sBnseTcs ToBapHBIM 3HakoM komnaHu 3M™.
cnonb3yioTcs No NMULEH3NM JOYEPHUMM KOMNAHWUAMM 1 hunnanamm am™.
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