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Metal Protection Tubes YAM

METAL PROTECTION TUBE YAM
Material - metals and metal alloys (see Appendix - Sheath materials) MATERIAL PROPERTIES APPLICATION
Application - temperature probe protection in athmospheres and baths
Carbon Max. temperature 550 °C Atmospheres: non-oxidizing
Steel Composition Mn0.8Si0.4C0.2 Baths: petroleum,
WELDED PROTECTION TUBE (W) Thermal conductivity | 76 W/m.K molten Zn, Mg, Pb, Sn, babbitt
Composition Cr18Ni9Mn2Si1 Atmospheres:
1.4301 o oxidizing, cryogenic
Max. t t 450 °C
(AISI 304) [~ TIPS Baths: food products,
L Thermal conductivity | 15 W/m.K mild acids and alkalis, petroleum
1.4404 Max. temperature 850 °C Atmospheres: oxidizing
M . Composition Cr17Ni11Mo2 Baths: food products,
) IV (AlS1 316L) — aths: f ‘
JoF mm u G Thermal conductivity | 15 W/m.K mild acids and alkalis, petroleum
WY 1.4571 Max. temperature | 850 °C Atmospheres: oxidizing
>2xS s 20 . .. | Composition Cr17Ni13Mo2Ti Baths: food products, petroleum
L2 (AISI 316Ti) — — ! ;
Thermal conductivity | 16 W/m.K increased resistance to acids
1.4841 Max. temperature 1150 °C Atmospheres:
( AI-SI 310) Composition Cr25Ni21Mn2 oxidizing, carburizin_g, r?itriding
Thermal conductivity | 16 W/m.K Baths: general applications
Max. temperature 1150 °C Atmospheres:
1.4762 oxidizing, sulpurous
(A|é| 446) Composition Cr25A12Si1 (NOT suitable for carburizing!)
. Baths: molten Pb, Sn, babbitt,
Thermal conductivity | 14 W/m.K neutral salt baths
Max. temperature 1100 °C Atmospheres:
DIMENSIONS: * 2.4816 - ; oxidizing, nitriding, mild sulphur
(Inconel 600) Composition Cri6Ni72Mn1 and carburizing (up to 550 °C)
[mm] L F1 S G Thermal conductivity | 14 W/m.K Baths: salt (cyanide) baths
Titanium 100...500 10 1 M10 Max. temperature 550 °C Atmospheres: non-oxidizing
.. Monel® o ) Baths: salt waters, alkalis, and
200...2000 ~27 ~3 3 =,
Kanthal® 1/ (Alloy 400) | Composition Ni63CU4MN2 | acids, but NOT oxidizing acids
other 200...2000 | 21~22 ~2 7 Thermal conductivity | 22 W/m.K like nitric or nitrous.
Max. temperature 1050 °C Atmospheres: oxidizing,
2.4602 . carburizing, nitriding, chlorine
(Hastelloy C) Composition Cr21Mo14Wo3Co Baths: acigs, chIoriges, brine and
Thermal conductivity | 10 W/m.K many aggressive chemicals
Max. temperature 1200 °C Atmospheres:
o oxidizing, carburizing, sulpurous,
Hastelloy X | Composition Cr22Mo10Co2Wo nitridin g? chlorine 9, sulp
Thermal conductivity | 10 W/m.K Baths: general applications
Max. temperature 1250 °C Atmospheres:
™ oxidizing, carburizing, sulpurous,
Kanthal® A | Composition Cr22Al6 nitriding, ammonia
Thermal conductivity | 29 W/m.K Baths: molten Cu, Zn, Mg
3.7035 Max. temperature 600 °C Atmospheres:
Titanium Composition 99.2% Ti high aggressive gases
Grade 2 Thermal conductivity | 16 W/m.K Baths: high aggressive solvents
C;::;n see above see above
BORED PROTECTION TUBE (B)
1.4301
L (AISI 304) see above see above
1.4404
7 )\\ (AISI 316L) see above see above
{ d1 i / F1 G
6.5 20 1.4571 . see above see above
. PN (AISI 316Ti)
3.7035
Titanium see above see above
Grade 2
. Cast Iron Max. temperature 700 °C Atmospheres: oxidizing
DIMENSIONS: -~ - Baths:
GG-30 Composition C3Si2Mn Ioh d ti uti
(ATSM A48) — sulphur and caustic solutions
[mm] L F1 d G Thermal conductivity | 45 W/m.K some molten non-ferrous metals
Titanium 100...500 14 7 M10 Max. temperature 1300 °C
other 200...800 ~25 9 %" Pure Iron | Composition Fe Baths: )
salt, cyanide, chloride
Thermal conductivity | 80 W/m.K
* Other dimensions are available on request. Please contact COMECO!
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Ordering code YAMx* - G6.G9.G10

Code Feature or option Code values
* Design W - welded, B - bored
G6 Length 'L' [mm] 100...2000 (see tables overleaf) "
G9 Connection thread 'G' " G - parallel pipe threads, N - NPT threads, X - none *, Z - other (specify!)
M1 -1.4301, M3 - 1.4571, M4 - 1.4762 (1.4749), M5 - 1.4841, M8 - 2.4816 (Inconel 600),
G1o Material @ MO - 1.4404(1.4435), M12 - cast iron, M13 - carbon steel, M14 - Kanthal® A,
(see tables overleaf) M18 - 2.4602 (Hastelloy C), M19 - Hastelloy X, M20 - Titanium alloy, M21 - Monel®,

Z - other (specify!) *

™ Applicable for the selected design and material

@ Always ask for availability!
* contact COMECO!
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MeTanHa 3awmTHa Tpbb6a YAM
METAJTHA 3ALLUTHA TPBbBA YAM
Marepwan - meTanv/cnnasu (Bvx MpunoxeHue - Matepuani 3a Koprycu) e XAPAKTEPUCTUKM NPUNOXEHUE
anIJ'IO)KeHVIe - 3aluTa Ha TemnepaTypHu COHAM B ra3oBe 1 CTONWUIKK
Burnepoaa Makc. Temeparypa 550 °C ATmocdepu: He OKUCTIMTENHN
cTomana CubcraB Mn0.8Si0.4C0.2 Banu: netpon,
3ABAPEHA 3ALLMUTHA TPBBA (W) TepmonposoanmocT | 76 W/m.K Cronumnku: Zn, Mg, Pb, Sn, 6abut
Makc. Temepatypa Cr18Ni9Mn2Si1 ATtmocdepu:
1.4301 o OKVCITUTESTHW, KPUOTEHH
Chcras 450 °C  Kp
L (AISI 304) Banu: xpaHuTtenHu cpeau,
TepmonposoaumocT | 15 W/m.K cnabu KNCENUHM N OCHOBW, NETPON
-\ 1.4404 Makc. Temepatypa | 850 °C ATMOCHEpU: OKUCTITENHM
\ o H m H G (Alél 316L) CucraB Cr17Ni11Mo2 Banu: xpaHuTenyu cpeau,
)/\ ol WL Tepmonposoanmoct | 15 Wim.K cnabu KUCENMHU 1 OCHOBM, NETPOI
>2xS s 20 1.4571 Makc. Temepatypa | 850 C ' kakTo 1.4404, )
(AISI 316Ti) CbcraB Cr17Ni13Mo2Ti HO C MOBULLEHA YCTOW4MBOCT Ha
TepmonposoaumocT | 16 W/m.K KncenuHm
1.4841 Makc. Temepatypa | 1150 °C ATmocdepu:
( AI.SI 310) CbcTaB Cr25Ni21Mn2 OKUCTNUTESHW, a30THW, BbIMEPOaHN
TepmonposogumocT | 16 W/m.K Bahu: 06w npunoxeHmst
Makc. Temepartypa 1150 °C ATmocdepu: OKUCIIUTENHU, CEPHU
1.4762 ; (Ho HE 3a BbrnepogHu rasose!)
C Cr25AI2Si1
(AISI 446) beTas l Banu u cronunku: Pb, Sn, 6abur,
TepmonposoammocT | 14 W/m.K HeyTparnHu conu
Makc. Temepatypa 1100 °C ATMOCEpU: OKUCAINTENHM,
PA3MEPMU: * 2.4816 ' a30THW, cnabo cepHu n
(Inconel 600) Croras Cri6Ni72Mn1 BbrrepoaHu (oo 550 °C)
[mm] L F1 S G TepwmonposoaumocT | 14 W/m.K BaHu: conHm (UmaHnaHm)
Tutan 100...500 10 1 M10 Makc. Temepatypa | 550 °C ATMOCHEDU: HE OKUCTIUTENHN
Kanthal® 200...2000 ~27 ~3 Al Monel® - BaHu: conHu pa3tBopu, OCHOBM 1
) (Alloy 400) Croras Nig3Cu34Mn2 kucenvHu, Ho HE okuncnsaealum
Apyri 200...2000 21~22 ~2 % TepmonposogumocT | 22 W/m.K KaTo a3oTHa 1 a3otucra
Makc. Temepatypa 1050 °C ATMOChEpU: OKUCAINTENHM,
Hoe 2y ¢) [Croras Cr21Mo14Wo3Co | gttt o o
TepmonposoammocT | 10 W/m.K canamypa v apyrv Xumukanu
Makc. Temepartypa 1200 °C Atmocdepu:
Hastelloy X | Cucras Cr22Mo10Co2Wo gzgiﬂfiﬂgghsbggﬁgn””’
TepmonposogumocT | 10 W/m.K Banu: 06wy npunoxeHust
Makc. Temepatypa 1250 °C ATtmocepu:
Kanthal® A | Cucras Cr22AI6 gggﬁﬂfﬁg;ﬂm ot
TepmonposoammMocT | 29 W/m.K Cronunku: Cu, Zn, Mg
3.7035 Makc. Temepatypa 600 °C ATmochepu:
TutaH CucTaB 99.2% Ti CUITHO arpecvBHM rasose
Grade 2 TepmonposoanvocT | 16 W/m.K BaHu: cvnHo arpecuBHM pasTBopU
BbrnepogHa BUK 110-T0
-rope BWX No-rope
cTomaHa
PA3MNPOBUTA 3ALLUTHA TPBBA (B) 1.4301
(AISI 304) BWX No-rope BWX NO-rope
L |
1.4404
" (AISI 316L) BUX No-rope BWX NO-rope
) d1 i ) F1 G
: : { 1.4571 BUX No-rope BWX NO-rope
. ” (AISI 316Ti) p P
3.7035
TutaH BWX No-rope BWX No-rope
Grade 2
UyryH Makc. Temepatypa | 700 °C ATMmocepu: OKUCIIUTENHN
- Banu:
PA3MEPMU: * " TGSGM-:,;&S) CubcraB C3Si2Mn NaOH 11 cepHi 1 pasTsopu
[mm] L F1 d1 G TepmonposogumocT | 45 W/m.K CTONUKN: HAKOW LIBETHU MeTanu
Makc. Temeparypa °
Turan 100...500 14 7 | m10 dnero oot pamyp '1:300 ¢ Bk W CTOMMAK:
apyru 200...800 ~25 9 A xensso € COIHW, LMaHWOHW, XNOPUOHA
TepmonposoammocT | 80 W/m.K

* Bb3MOXHM ca ¥ apyru pasMmepu no 3asBka. CBbpxu ce c KOMEKO!
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Kog zanopbyka YAMx* - G6.G9.G10

Kog XapaktepucTuka unv onuus CTOMHOCT Ha KO4OBUA CUMBOJI
* KoHcTpyKkums W - 3aBapeHa, B - pasnpobuta
G6 ObmkuHa ' L' [mm] 100...2000 (B TabnuuuTe ot apyrata crpana)
G9 MpucbeamHutenHa pesba m G - napanenHa Tpb6Ha pe3ba, N - NPT pesba, X - Hama *, Z - gpyra (nosichu!)
M1 - 1.4301, M3 - 1.4571, M4 - 1.4762 (1.4749), M5 - 1.4841, M8 - 2.4816 (Inconel 600),
G0 Marepuan @ M9 - 1.4404(1.4435), M12 - uyryH, M13 - BbrnepoaHa cTomaHa, M14 - Kanthal® A,
(Bux TabnuumuTe OT ApyraTa cTpaHa) M18 - 2.4602 (Hastelloy C), M19 - Hastelloy X, M20 - TutaH (cnnas), M21 - Monel®,

Z - apyr (nosicHu!)

) Mpunosxmm 3a M3GpaHNTE KOHCTPYKLMS 1 MaTepuan
? Bunaru nuTait 3a Hann4HocT!

* CBbpxu ce c KOMEKO!
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