
nTMM Magnets Assembly Protocol and Budget

July 12, 2024, YK

• Second Magnet Vessel ready at UT, going through leak test. Can Chris take it to UKY on July 17?
• All mu metal for 2 magnets is at UKY
• 18 AWG wires for 8-layers ONE magnet are at UKY. For second magnet wires to be purchased.
• The magnets assembly at UKY will incl. 8-wire layers coil and 2-layers mu-metal with 8 black clamps.
• Four mu-metal disks OD = 226.0 mm with square holes and slits for wire s 
                                                                                                                            to be manufactured at UKY (ORNL drawings)
• Four 1-mm Al wire-supporting disks OD = 226.0 mm with round holes and slits for wires  
                                                                                                                            to be manufactured at UKY (ORNL drawings)
• After transportation from UKY to UTK magnets will be filled with CO2 and tested for transport-survival 
      incl. leaks and resistance. Magnet(s) will be pained at UTK by Z360 black paint. 
• After UTK test magnet(s) will be transported to ORNL for the test in vacuum chamber.  

General
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WAGO 221-2401 LINK

• In a magnet the number of layers of wires is 8, or 4 double layers. In double layer two end-leads are on the 
      same side allowing twisted pair connection.

• 0.5 mil layer of Kapton should be used between the Aluminum vessel and the first layer of wires, between 
every two layer of wires, and between last layer of wires and mu-metal. Contact of wires with grounded metal 
surface should be avoided.

• Every double layer of wires have two connection end-leads for versatility of connection. End wire connector
      should be used like  e.g.  WAGO 221-2401  or more simple from TEMU  LINK 

• With wire resistance is 20.943 /km and length per double layer of 1.879 km the resistance of double layer
      should be ~39.35  (depends on wire spacing). If double layers are serially connected (total R=157.4 )  with   
      correct polarity and  are  consuming current 0.36 A, the total expected voltage will be 56.8 V and power 20.4 W    
     per magnet.  That is for maximal magnetic field of 30 Gauss. Magnetic field is regulated by current, so the 
     Constant Current (CC) power supply with computer controls will be required.

• Copper wire OD = 1.062 mm, however, wire-spacing in the coil is larger than the diameter. Assumed spacing
      (from prototype) is 1.19 mm. This is an important parameter that should be the same for all wire layers and in 
      both magnets. It is the  same thing  as the number of wire loops in the layer. The latter number is determined by 
      the total available spacing 68.43−.06

+.00 inches.  In wire winding the advance per one rotation should be a 
      stable constant in the range 1.10 – 1.15 mm.

Assembly features:

https://www.onlineelec.com/parts/wago/push-wire-connector/series-221/wago-221-2401/?campaign=18457443056&content=&keyword=&gad_source=1&gclid=EAIaIQobChMIkqKLufeQhwMVEUH_AR3ZmA6DEAQYASABEgJ07vD_BwE
https://www.temu.com/10-pack-12-hole-terminal-block-g-601099540361418.html?top_gallery_url=https%3A%2F%2Fimg.kwcdn.com%2Fproduct%2FFancyalgo%2FVirtualModelMatting%2Fa9d9a8898e59359b0755e66cb44d69f8.jpg&spec_gallery_id=2073042043&share_token=n0K2i7jVJY4xxy5mIBn7NSaYaoLa2HOsBV_Qpn3exRoyhZKpVVkhg_gs6BhBSSIFNoSmf9xRvVMwB1EH0tsU2JUE1fPzui_EVf2JOzeoKFh8iNIyRNj2FgR4t41kzffNm7QaQ1BM6hGLhor5eXYSMo&refer_page_el_sn=209279&_x_vst_scene=adg&_x_ads_sub_channel=shopping&_x_ns_prz_type=-1&_x_ns_sku_id=17592413021966&_x_ns_gid=601099565182392&_x_ads_channel=google&_x_gmc_account=647900107&_x_login_type=Google&_x_ads_account=1919904652&_x_ads_set=21112615161&_x_ads_id=160173666436&_x_ads_creative_id=694370654087&_x_ns_source=g&_x_ns_gclid=EAIaIQobChMIl_n3y92QhwMVtW5_AB3ikAaBEAQYAiABEgIG_fD_BwE&_x_ns_placement=&_x_ns_match_type=&_x_ns_ad_position=&_x_ns_product_id=17592413021966&_x_ns_target=&_x_ns_devicemodel=&_x_ns_wbraid=Cj8KCQjwkJm0BhChARIuAJ8XqdoLe-RFXUvnV1cyUWZc-uHHT5Qx9RhgfFRW9moLz_y0JXCs8b3EtAg1DhoCb5M&_x_ns_gbraid=0AAAAAo4mICFePUnMtIVXndW7d2bZtbz9w&_x_ns_targetid=pla-328157347891&refer_page_name=kuiper&refer_page_id=13554_1720211072892_3mz1uslmga&refer_page_sn=13554&_x_sessn_id=4boib2myx3


Mu-metal cutting. Total purchased length 76 ft (38 ft per magnet)

Per magnet required length ~ 36.6 ft:
1. First layer:  30” long (with ~ 2” overlap) x 7 pc (~ 2.5” overlap) = 210”= 17.5 ft
2. Second layer: 3 pc x 68.43” (~2.7” overlap) = 205.29” =  17.1075 ft
3. Endcaps mu-metal: 2 x OD=226 mm (drawing ORNL with slits for power wire exits) 
      cut from  2 x 1’ x 1’ pieces 
4.  In First and Second mu-metal layers there should be a synchronized notch  1” x 0.1” 
       for the return of the degaussing wires
5.   UKY assembles 2 layers of mu-metals with mu-metal bending, clamps and degaussing layer 
        (see below). At UTK the outer layer of mu-metal (3 pc) will be un-installed; the overlapping contact 
        metal area will be masked with tape, and these three long pieces of mu-metal will be painted with 
        Z360 paint.

Mu-metal is 0.012”= 0.305 mm thick with width of 12.0”

Question: should also magnet endcaps be painted with Z306? How about supporting structure in contact?

Isaiah will suggest the answer



Samples painted with Z360

12 inch



Protocol of Magnet(s) assembly/winding at UKY

1. Magnets are supported at the ends for axial rotation by the end-gadgets (designed at UKY) bolted to the vessel end-caps.
Before mounting the gadgets 1 mm thick Al disk and 0.3 mm mu-metal disk are attached to the vessel flanges (see Fig.1).
These Al and mu-metal disks will be drawn at ORNL and manufactured at UKY. The mu-metal sheets will be laser cut. Sharp
corners will be rounded. Side of the mu-metal on the disk as well as 2 x 4 mm ridge of the Al vessel flange that will be in contact 
with copper wire should be covered by one-side adhesive Kapton tape with thickness 0.0025” or less. The slit in Al and mu-metal 
disks (for wires exiting) should be covered with adhesive Kapton tape.

2. Magnet mounted on the UKY lathe.

3.  All surfaces are carefully  cleaned with iso-propyl alcohol 99%

4.  Layer of 0.0005” non-adhesive Kapton 25” wide will cover the cylindrical surface. To provide the full surface coverage 
~ 3” Kapton stripe should be added on the side fixed by adhesive Kapton tape ¼” wide. The whole sheet size  should be 
68.43−.06

+.00 inch  x  28 inch. When Kapton layer installed it should be temporary fixed by the adhesive Kapton tape.

5.  First layer of wires is winded. Number of winds should be counted and be the same in all layers for both magnets.

6. On the top of the first layer of wires a layer of Kapton film 0.0005” x 28” x 68.43” (see above) is installed 

7. Second layer of wires is winded. Ends of 1-st and 2-nd layers are exiting through the slit in Al and mu-metal.  Tails 
about 5”-long should be left outside with connectors mounted and labeled.



8. Next 7 layers of Kapton film and wires are installed in the same way as above. Each double-layer of wires after winding should 
be tested for the resistance of ~ 39 Ohms. Also, infinite resistance should be observed between every double-layer of wire and the 
Aluminum vessel and mu-shield.

9. Over the last 8-th layer of wires there is a layer of Kapton to isolate wire from the mu-metal, so, the total number of Kapton layers is 9.

10. On a top of the final layer of Kapton a degaussing coil is laid out between two adhesive tapes  68.23”-long 1”-wide (see picture).
Coil consists of 10 wires 18 AWG arranged in a close parallel raw on a top of Last Kapton film layer with dimensions ½” wide x
68.43” long. These individual wires have on each side of the main length (that will be below the mu-shield) an additional ~1-2 m length 
for the  coil Interconnection on the top of mu-shield (see picture).  Corresponding notch 1” wide azimuthally  and 0.1” along  the  length 
is  made in both mu-metal layers at the ends of the magnet. These notches are covered by adhesive Kapton tape to prevent mu-metal 
contact with degaussing wires.

11. Seven (7) pre-bend mu-metal transversal sheets with size 12” x 28”  are installed with ~2.5” overlap. They are fixed temporary in 
place  by  the adhesive Kapton tape.

12. Three (3) pre-bend mu-metal longitudinal layers with size 68.43”  x 12”  are installed with ~3” overlap. They are fixed in place with 
eight black-colored SS clamps located along the length at the ends of the shield and at the joints of transversal layers.

Continued



Kapton tape  roll with length 160 ft

American Durafilm Shop

https://americandurafilm.com/shop/kapton-film/kapton-hn-films/

Can be cut in size:   28”  x 68.43” with adhesive coat

https://materials-direct.com/product/dupont-kapton-50hn-a0-0-0127mm/

Quote should be requested, requires a .dxf drawing

https://americandurafilm.com/shop/kapton-film/kapton-hn-films/
https://materials-direct.com/product/dupont-kapton-50hn-a0-0-0127mm/
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https://materials-direct.com/product/dupont-kapton-50hn-a0-0-0127mm/


Amazon link

Black Stainless Steel Adjustable Clamps

We need 8 of these 
for each magnet

https://www.amazon.com/ISPINNER-Adjustable-Automotive-Mechanical-Application/dp/B0B5C596W7/?_encoding=UTF8&pd_rd_w=UuX8c&content-id=amzn1.sym.e92d427b-6681-44e4-9201-8463289b9c75%3Aamzn1.symc.f3a6ae52-fb92-4bbd-ba18-628777ebc1c0&pf_rd_p=e92d427b-6681-44e4-9201-8463289b9c75&pf_rd_r=CSS6NC7YQBV7433E03AK&pd_rd_wg=lBpyx&pd_rd_r=0cd40cef-0ea0-4c30-becc-106cd77fe9d8&ref_=pd_hp_d_atf_ci_mcx_mr_ca_hp_atf_d&th=1


https://www.accuglassproducts.com/components/kapton-tape-adhesive

https://www.accuglassproducts.com/components/kapton-tape-adhesive


Thermocouples
connection
scheme

Thermocouple 
feedthrough
(next page)

Question: where thermocouples 
should be mounted on the magnets 
to provide  a relevant valuable 
information during experiment?
Probably best will be mount them 
on the end flanges of the vessel.

Tip of thermocouple should be 
Installed on the Kapton tape pad 
and covered by another Kapton 
Pad. The tip should not be in 
contact with metal.

System of thermocouples



https://www.lesker.com/feedthroughs/thermocouple-
feedthroughs-typek-miniplug-singleend/part/tft5ky00008b

Thermocouple vacuum feedthrough 5 pairs K-type

https://www.lesker.com/feedthroughs/thermocouple-feedthroughs-typek-miniplug-singleend/part/tft5ky00008b
https://www.lesker.com/feedthroughs/thermocouple-feedthroughs-typek-miniplug-singleend/part/tft5ky00008b


Ceramic Miniature Thermocouple Connectors for High Temperature
Ultra High Temperature Miniature Connectors, Including Series for High Vacuum Applications

https://assets.omega.com/pdf/connectors/thermocouple-and-rtd-connectors/SHX.pdf

https://www.omega.com/en-us/temperature-measurement/temperature-connectors-panels-and-block-
assemblies/temperature-connectors/shx/p/USHX-K-M

$13.50  per pc. We need 10

Inside the vacuum thermocouple cable interconnected by special vacuum connectors

https://assets.omega.com/pdf/connectors/thermocouple-and-rtd-connectors/SHX.pdf
https://www.omega.com/en-us/temperature-measurement/temperature-connectors-panels-and-block-assemblies/temperature-connectors/shx/p/USHX-K-M
https://www.omega.com/en-us/temperature-measurement/temperature-connectors-panels-and-block-assemblies/temperature-connectors/shx/p/USHX-K-M


https://www.meter-depot.com/k-type-thermocouple-extension-cable-wire-with-mini-male-to-mini-male-
connector/?setCurrencyId=1&sku=K-type-EXT-PVC-Mini-M-Mini-
M%202ft&gad_source=1&gclid=EAIaIQobChMIh_TptK6GhwMV_zHUAR1DvQiqEAQYBCABEgLsxvD_BwE

6 ft  $19.99       We need 10

Thermocouple connection from feedthrough to Data Logger

Existing data logger

https://www.meter-depot.com/k-type-thermocouple-extension-cable-wire-with-mini-male-to-mini-male-connector/?setCurrencyId=1&sku=K-type-EXT-PVC-Mini-M-Mini-M%202ft&gad_source=1&gclid=EAIaIQobChMIh_TptK6GhwMV_zHUAR1DvQiqEAQYBCABEgLsxvD_BwE
https://www.meter-depot.com/k-type-thermocouple-extension-cable-wire-with-mini-male-to-mini-male-connector/?setCurrencyId=1&sku=K-type-EXT-PVC-Mini-M-Mini-M%202ft&gad_source=1&gclid=EAIaIQobChMIh_TptK6GhwMV_zHUAR1DvQiqEAQYBCABEgLsxvD_BwE
https://www.meter-depot.com/k-type-thermocouple-extension-cable-wire-with-mini-male-to-mini-male-connector/?setCurrencyId=1&sku=K-type-EXT-PVC-Mini-M-Mini-M%202ft&gad_source=1&gclid=EAIaIQobChMIh_TptK6GhwMV_zHUAR1DvQiqEAQYBCABEgLsxvD_BwE


Amazon:

•Product Name: K type thermocouple temperature probe sensors.
•Measurement range: 3 Meters Long Measure Range -50°C~482°C (-58°F~899°F).
•Good insulation: The thermocouple is insulated internally with fiberglass cable, allowing the thermocouple 
to be formed and bent without fear of cracking.
•Universal compatibility: Compatible with Type-K temperature measuring instruments, fast response time.
•High Accuracy, Ease of Use and Plug in & Play

Amazon Link

Shown yellow connectors will be removed, cable will be cut in two pieces with
the  vacuum connectors in between.

We need 10 → $110

https://www.amazon.com/Mini-Connector-Thermocouple-Temperature-50%C2%B0C-482%C2%B0C-58%C2%B0F-899%C2%B0F/dp/B0CYXC8BHX/ref=sr_1_1?crid=15KDSRRHKH12O&dib=eyJ2IjoiMSJ9.nyQ9RN-GVtXYGwLh85Px_SFIPlEKGWmZwPKw_FrUQf8aratXnYSBOLky7PNzmHWl7q8zfPsaJTq9ye2dCdtcj0ycZ4-QMTt-uHiO4qHjLLlfGQptpjbGqt4cjb8nxkw_W58TmD9OTrPtfgrxbAuM4W4frMilyw1RL8yXO4AYFLTNFRI-x2HzsUcuaFn_OYHsAuEPHd2cSCWqq8kpcSUKGui84KrIh7rq77jHD5f05xCbTaeaFE47LTb8fc_znAn2rN4zpMmWmACExlGeMaI2zmeJT3sSJFx6edZCNSn85X8.5KxJQBTKGjCAD4PGN0IJBsJUlpvuhy5mrFLgdC7DWps&dib_tag=se&keywords=5%2Bpcs%2BPack%2BHigh%2BAccuracy%2BK%2BType%2BMini-Connector%2BThermocouple%2BTemperature%2BProbe%2BSensor%2C%2B3%2BMeters%2BLong&qid=1720289866&sprefix=5%2Bpcs%2Bpack%2Bhigh%2Baccuracy%2Bk%2Btype%2Bmini-connector%2Bthermocouple%2Btemperature%2Bprobe%2Bsensor%2C%2B3%2Bmeters%2Blong%2Cspecialty-aps%2C84&sr=8-1&th=1


Wire quick connectors for magnet power wires in vacuum

Amazon link

Other possible type:    Amazon link 

Jialan 2 Pin Connector 18 AWG Automotive 
Waterproof Wire Connectors, Plug in Wire 
Connectors Ideal for Motorcycle Car Boat 
and Other Wire Connection-(5 kit)

$9.99

My favorite: WAGO Lever-Nuts Inline Splicing 
Connector for Solid and Stranded Conductors, 
2-Conductor with Operating Levers, 20-12 AWG, 
Transparent Housing, White Cover [60 Pieces]
for $24     Amazon link

This is an example. Many simple kinds exists

https://www.amazon.com/Nextronics-Tool-Free-Wire-Connectors-pieces/dp/B06XWMXZTD/ref=asc_df_B06XWMXZTD/?tag=hyprod-20&linkCode=df0&hvadid=693606546450&hvpos=&hvnetw=g&hvrand=17116829367059257596&hvpone=&hvptwo=&hvqmt=&hvdev=c&hvdvcmdl=&hvlocint=&hvlocphy=9013457&hvtargid=pla-348800615413&psc=1&mcid=2ff70ca6a848398d84a11b6271502e7d&gad_source=1
https://www.amazon.com/Jialan-Automotive-Waterproof-Connectors-Connection/dp/B09FHMHM2J?source=ps-sl-shoppingads-lpcontext&ref_=fplfs&psc=1&smid=AK5Y3ZY5RCE5B
https://www.amazon.com/221-2401-WAGO-Lever-Nuts%C2%AE-2-Conductor-Transparent/dp/B0BKR2SR7H/ref=sr_1_49?crid=18T8Y2ZKFEN0O&dib=eyJ2IjoiMSJ9.aeR1zxmbsluIy36NlUKKqJaXCji58BW4OLXH-9l2fevow91Lrl2b-JVPdlAx-ikAsGoDRcCovOcNruQuf3TZuLcvmZlC-xbHqu_G33WCkaVYuXleEo1VvphGsT7JrtNkh99dw4_RzjSP7eWKG1_FIeMladyPHGooV-WYYO2YGNZVDm301bnbJGKARVPKOVWjO5gDn9mrJqPl90Y6PmWPo-JFYbDp19w0Y068ZD-gkZTL0Q39yviDetCM-L6m_7Csqd9T2Li1xaB9BKUv-u8jN7OnS1Rosjt43O9MpZUdFfk.kwa8tH3rXxa2uyA8ZLV5kRHA5LlDL1bJ7MsKxszBllc&dib_tag=se&keywords=2-wire+connection+in-line&qid=1720486819&sprefix=2-wire+connection+in-line%2Caps%2C135&sr=8-49


Degaussing coil installation

Two layers
of mu-metal 

8-layers 
of wires/Kapton

Layer of 10 
degaussing wires

Interconnection of
DG wires to coil

10 parallel 18 AWG wires of degaussing coil 
between two adhesive Kapton 1” tape layers.

two end segments will flip over mu-metal shield



Degaussing wires interconnection on the top of mu-metal

Amazon link

Alternative: Amazon Link

https://www.amazon.com/uxcellyilufa-Double-Covered-Barrier-Terminal/dp/B0CB2W1ZMH/ref=sr_1_1_sspa?crid=3VYMTAXN1LGS5&dib=eyJ2IjoiMSJ9.8IpK6R2-KLTuu7rE0VGl5YT828DyuDVRKf6T2a71fYHMBeDN_pcKSyjVYO8B8ZJ6-5Ktyacn9J6Gp7NtMiQA34g-ip86HhMK6yZeOoZsuJyDl1dA1Uu7KMB7j7DCZhhi5BGw5HEBPPeK376wsmVWpKByzshfGQWCwSKGuYUeUS1lvq4RZMSh0XWpCl1aLOvKut1W8cl74rTnVnd4tLol5iyVkkp43J-qFLt1Eps9MI637U3LOwq4oGu_X0fIthaYGfKsqY6ab6PtfpyqQKecv8d55jlCfNQeHpN6enZ29Yw.5m9KVFFOmIEFjMOq_s703Ptc5kADSdmdNAH0xQp9j08&dib_tag=se&keywords=12P+Double+Row+Covered+Barrier+Screw+Terminal+Block+Strip&qid=1720488003&s=industrial&sprefix=12p+double+row+covered+barrier+screw+terminal+block+strip%2Cindustrial%2C220&sr=1-1-spons&sp_csd=d2lkZ2V0TmFtZT1zcF9hdGY&psc=1
https://www.amazon.com/dp/B01IFNIPU0/ref=sspa_dk_rhf_search_pt_sub_1/?_encoding=UTF8&ie=UTF8&psc=1&sp_csd=d2lkZ2V0TmFtZT1zcF9yaGZfc2VhcmNoX3BlcnNvbmFsaXplZA%3D%3D&pd_rd_w=oMi9c&content-id=amzn1.sym.ed82556b-5073-4521-a186-65fb40557bf5&pf_rd_p=ed82556b-5073-4521-a186-65fb40557bf5&pf_rd_r=XGH1G8A960HT6F7VWCBH&pd_rd_wg=0nqk5&pd_rd_r=ea433b80-bd83-4656-99ee-6d413c365ffa&ref_=sspa_dk_rhf_search_pt_sub


Purchase list     (*-alternatives possible)

1. Two spools of 18 AWG wires from Remington          $2,100 
2. Kapton roll 0.0005” x 25” x 160 ft         link      $1,000
3.  * Kapton acrylic adhesive tape for high vacuum 0.0025” x 1/4”x 36 yr   link  $       51
4. WAGO 221-2401 connectors 20 pc link      $       10
5. Vacuum feedthrough for thermocouples x 2 link     $1,200
6. Ceramic Miniature Thermocouple Connectors for vacuum x 10  link $   135

7. High accuracy K-type thermocouple sensors 3 m long: 2 sets of 5   link $   110

8. Male-Male Thermocouple connection cables x 10 link $   200

9. Black ISPINNER 8-10-inch SS Clamps x 20  link $   110

10. Kapton Adhesive Tape for high vacuum 0.0025’ x 0.25” x 36 yr - 2 pc  + 1” - 1 pc $    102 +138

11. Power wire connectors in vacuum $      20

12. Vacuum Feedthrough for power connection x 2 $       ?

13. Z360 paint for 2 magnets 1 qt $    225

Total

https://americandurafilm.com/shop/kapton-film/kapton-hn-films/
https://www.accuglassproducts.com/components/kapton-tape-adhesive
https://www.onlineelec.com/parts/wago/push-wire-connector/series-221/wago-221-2401/?campaign=18457443056&content=&keyword=&gad_source=1&gclid=EAIaIQobChMIkqKLufeQhwMVEUH_AR3ZmA6DEAQYASABEgJ07vD_BwE
https://www.lesker.com/feedthroughs/thermocouple-feedthroughs-typek-miniplug-singleend/part/tft5ky00008b
https://www.omega.com/en-us/temperature-measurement/temperature-connectors-panels-and-block-assemblies/temperature-connectors/shx/p/USHX-K-M
https://www.amazon.com/Mini-Connector-Thermocouple-Temperature-50%C2%B0C-482%C2%B0C-58%C2%B0F-899%C2%B0F/dp/B0CYXC8BHX/ref=sr_1_1?crid=15KDSRRHKH12O&dib=eyJ2IjoiMSJ9.nyQ9RN-GVtXYGwLh85Px_SFIPlEKGWmZwPKw_FrUQf8aratXnYSBOLky7PNzmHWl7q8zfPsaJTq9ye2dCdtcj0ycZ4-QMTt-uHiO4qHjLLlfGQptpjbGqt4cjb8nxkw_W58TmD9OTrPtfgrxbAuM4W4frMilyw1RL8yXO4AYFLTNFRI-x2HzsUcuaFn_OYHsAuEPHd2cSCWqq8kpcSUKGui84KrIh7rq77jHD5f05xCbTaeaFE47LTb8fc_znAn2rN4zpMmWmACExlGeMaI2zmeJT3sSJFx6edZCNSn85X8.5KxJQBTKGjCAD4PGN0IJBsJUlpvuhy5mrFLgdC7DWps&dib_tag=se&keywords=5%2Bpcs%2BPack%2BHigh%2BAccuracy%2BK%2BType%2BMini-Connector%2BThermocouple%2BTemperature%2BProbe%2BSensor%2C%2B3%2BMeters%2BLong&qid=1720289866&sprefix=5%2Bpcs%2Bpack%2Bhigh%2Baccuracy%2Bk%2Btype%2Bmini-connector%2Bthermocouple%2Btemperature%2Bprobe%2Bsensor%2C%2B3%2Bmeters%2Blong%2Cspecialty-aps%2C84&sr=8-1&th=1
https://www.meter-depot.com/k-type-thermocouple-extension-cable-wire-with-mini-male-to-mini-male-connector/?setCurrencyId=1&sku=K-type-EXT-PVC-Mini-M-Mini-M%202ft&gad_source=1&gclid=EAIaIQobChMIh_TptK6GhwMV_zHUAR1DvQiqEAQYBCABEgLsxvD_BwE
https://www.amazon.com/ISPINNER-Adjustable-Automotive-Mechanical-Application/dp/B0B5C596W7/?_encoding=UTF8&pd_rd_w=UuX8c&content-id=amzn1.sym.e92d427b-6681-44e4-9201-8463289b9c75%3Aamzn1.symc.f3a6ae52-fb92-4bbd-ba18-628777ebc1c0&pf_rd_p=e92d427b-6681-44e4-9201-8463289b9c75&pf_rd_r=CSS6NC7YQBV7433E03AK&pd_rd_wg=lBpyx&pd_rd_r=0cd40cef-0ea0-4c30-becc-106cd77fe9d8&ref_=pd_hp_d_atf_ci_mcx_mr_ca_hp_atf_d&th=1










Kapton thermal conductivity   0.12  W/m-K;    max temperature 400℃
Teflon thermal conductivity 0.25-0.30  W/m-K; max temperature 260℃

American Durafilm Shop
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