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u—Coax Cable Structure and Material

2.Co ma Material Breakdown of micro-Coax F F
tem Unit Specified Value | |
Matenal Silver plated Copper Alloy wire C . C
AWG size - 44 | |
Inner conductor 1™ Stranding | No./mm 710.02 r T /n
M.W PFA PTFE [L7A
Thick.(nom.) mm 1
aon Dia. (approx.) mm 0.134
Color - Black
Material - Tinned copper alloy wire
Outer Type - Wrap(Right-hand lay)
Conductor Strand Dia. mm 0.02
Matenal PFA
Thick (nom.) mm ) : .
e Dia.(Max) | _mm 0.22(0.29) Core Conductor ~ Dielectric Shield Jacket
Color Brown , Green
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http://www.diced.jp/~KAZU/syousya.txt.htm



~leoropolymer Types

http://www.differencebetween.net/science/chemistry-science/difference-between-pfa-and-ptfe/
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- - Summary:
So called "Teflon” | 1. Both PFA and PTFE are fluoropolymers.
e e Jr - cJ( 2. PTFE is the more commonly used fluoropolymer, and
i it is popularly known as “Teflon.”

A | 3. PFA is melt processable and more versatile than PTFE,
e e, ll;: —4} but PTFE is superior when it comes to being less water
- fmsaigigasipesassiasall N absorbent and resistant to weathering.

- ) | = | 4. PFA is more often used in industrial applications,

Pa— particularly with lab equipment and industrial tubing,
P UCanAnTE L TN aRT) H H— ] but PTFE is more common and popular especially with
PIFEIHAS L M350 & 715, BRI TROWE LPTFE S cookware.

ETFE (XFLYFrZ7NA0XFL2OKRIT~)
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Let’'s assume PTFE and PFA are similar in terms of radiation
hardness

https://www.yumoto.jp/material-onepoint/plastic-ptfe-pfa-pvdf


http://www.differencebetween.net/language/words-language/difference-between-industrial-and-commercial/
http://www.differencebetween.net/category/technology/industrial/

Radiation

Problem

* Nuclear Safety Assurance asked a question along the lines of... “given that Teflon is the most radiation sensitive
polymer used in NW, how do we know that the Teflon insulation of the wires exposed to radiation for decades is not
flaking off leaving the conductors without adequate insulation?”

* Given the context, a quick study to find a preliminary answer was needed.

Approach Radiation Damage Mechanism

been wel studied. No C=C peaks observed in FTIR

ardness of Fluoropolymer

https://www.osti.gov/servlets/purl/1467983
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Polyimide (PI)

Liquid Crystal Polymer (LCP)
Polyetherimide (PEI)
Polyamideimide (PAI)
Polyphenylsulfide (PPS)
Polyetheretherketone (PEEK)
Polystyrene (PS)

Copolymer PI + siloxane
Polyarylate (PAr)

Polyarylamide (PAA)
Polyethersulfide (PES)
Polysulfone (PSU)

Polyamide 4.6

Polyphenyloxyde (PPO)
Acylonitride-butadiene-styrene (ABS)
Polyethylene (PE)
Polyethyleneterephtalate (PETP)
Polycarbonate (PC)

Polyamide 6.6 (PA)

Cellulose acetate

Polypropylene (PP)
Polymethylmethacrylate (PMMA)
Polyoxymethylene (POM)
Polytetrafluoroethylene (PTFE)
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mild to moderate damage. utility is often satisfactory
moderate to severe damage, use not recommended

In general, fluoropolymer is known to to be weak against the radiation



Radiation Hardness of B
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No severe damage was observed within bkGay gamma

November, 2021 @ National Institutes for Quantum Science and Technology



u-Coax used in J-Parc £16 Experiment

yokkaich@riken.jp
Re: Y/ 7 O™
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Itaru: The PFA fluorinated resin used for the insulation and
coating of micro coaxial is very susceptible to radiation. Is
there any noticeable deterioration after practical use? Is
there any noticeable degradation after practical use? If you
have done any studies on radiation resistance in the past,
please let me know. Thank you very much.

Yokkaichi: We have not done any study in our inner circle.

— We have not seen any "significant degradation after practical

use". Our radition dose is in the level of 10mSv/h * 24h *
30days = 7.2 Sv = 7.2 Gray so far.

Their radiation dose is orders of magnitude lower than what expected for 3 years of sSPHENIX 0



Any chance to expose m-Coax in Radiation?

RIKEN Accelerator-driven compact Neutron Source: RANS
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Beam Time for FOCAL@ALICE
project in March 3-4, 2022.
(10 hours)




What to do?

Ask FoCAL team to let us parasite to
their beam time.

Try to irradiate (spare) micro coaxial
cables with neutrons.

How will we evaluate the
performance before and after
irradiation?

The bending stiffness will be too soft
to measure.

| don't think it will be easy to measure
peel strength either.

|s it worth it just to check if the
coating will be torn to pieces?

Any way to quantify the radiation
effect?



Quantitying Radiation Damage Effect

Ultrasonic Wave Measurement

Impedance Measurement

Vy= [(E/o)x(1—v)/A+v) (1-2v)] "

Propagation speed of ultrasonic wave in
the material of elasticity E, density p, and

poisson’s ratio v.

POISSON’S RATIO

WIRE

INSULATION

poison's Ratio - —— COPPER MESH
OUTSIDE INSULATION

Any other idea?

k = dielectric
constant of the
center conductor
insulation



Sackup



Micor-Coax Radiation

2.Co matedial 7 A J O[T — 7LD T Y TIL
tem Unit Specified Value
Matenal - Silver plated Copper Alloy wire
AWG size - 44
| conductor
et Stranding | No./mm 7/0.02
Material - PFA
Insulation Toucs. o} L. -
Dia. (approx.) mm 0.134
Color - Black
Material - Tinned copper alloy wire
Outer Type - Wrap(Right-hand lay)
Conductor Strand Dia. mm 0.02
Matenal PFA
Thick.(nom.) mm .
P Dia. (Max) v 0.22(0.23)
Color Brown , Green
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