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KFV Foil Strain Gage For Hydrogen Gas Environment INSTRUCTION MANUAL

Thank you for purchasing KYOWA's product foil strain gage for
hydrogen gas environment KFV (hereinafter referred to as the KFV).
Before using the product, please read this Instruction Manual
carefully. Also, keep the manual within easy reach so that you can
refer to it whenever necessary.

Be sure to observe the accompanying precautions in order to
safeguard the operator and preserve the performance of the

instruments.
Improper operation of the system may
& result in injury of the operator and
CAUTION physical damage of the system. Please
read the cautions.

1. Safety precautions

& CAUTION

@ Before using the KFV, be sure to read the "SAFETY
PRECAUTIONS" and use the KFV properly. It describes safety
precautions that should be taken.

@ The KFV is not explosion-proof electrical apparatus (NOTE 1)
(on December, 2014). The KFV cannot be used in environment
where an explosion-proof electrical apparatus is required.

@ The KFV cannot be used as an explosion-proof electrical
apparatus when the measuring instrument is connected to the
KFV via a Zener Barrier (commercially available).

@ |Improper operation of the system may result in death or severe
injury of the operator or physical damage to the system.

* Physical damage: Enlarged damages including harm to a
building, attached facilities, equipment and devices in the
facilities.

NOTE 1: An apparatus to be used in the environment described in
the Article 280 and Article 281 of the Ordinance on Industrial
Safety and Health (Ordinance of the Ministry of Labour No.32 of
1972, Japan).

1. Although the KFV is designed to be used for hydrogen gas
environment, special care should be taken when handling
hydrogen gas due to its properties.

(1) Hydrogen gas is flammable gas based on the Ordinance on
Industrial Safety and Health (Ordinance of the Ministry of
Labour No.32 of 1972, Japan), related Laws and Regulations.

(2) Hydrogen gas can explode when mishandled.

(3) Hydrogen gas can leak out from a small gap of the container.

(4) Hydrogen gas has minimum ignition energy of extremely low.
Since hydrogen gas burns with a nearly invisible flame, a
hydrogen fire is difficult to detect.

(5) Hydrogen flame can easily carried by drafts. The flammable
range of hydrogen is wide, at 4 % to 75% in air by volume.

(6) Hydrogen gas can ignite by static electricity.

(7) Hydrogen gas can self ignite at 500°C.

(8) Hydrogen is lighter than air. Hydrogen tends to stay at roof
level inside buildings.

2. When handling hydrogen gas, based on the Ordinance on
Industrial Safety and Health (Ordinance of the Ministry of
Labor No.32 of 1972, Japan), related Laws and Regulations
(NQTE 2), following countermeasures are required.

*The followings are examples, but not limited to.

(1) Be sure to take measures, such as an antistatic mat, to
prevent explosion and fire due to static electricity.

(2) Be sure to ventilate the room when using hydrogen gas
inside buildings.

(3) Be sure to install an automatic alarm, to detect abnormal
increase in hydrogen gas concentration, when using
hydrogen gas inside buildings.

(4) Hot work is prohibited near the hydrogen gas tank.

(5) When handling liquid hydrogen, before injection including
changing containers, make sure that all hose and joint
connections are securely fastened.

(6) When you come upon a small hydrogen flame, you might
seen an area ahead of you shimmer as you would see a
mirage. Immediately stop supplying hydrogen gas.

(7) When using the KFV outside Japan, it must be handled in
accordance with applied Laws and Regulations in that
country or territory.

NOTE 2: Article 261 of the Ordinance on Industrial Safety
and Health (Ordinance of the Ministry of Labour No.32 of
1972, Japan). For details, using the KFV in Japan, see P.17
on the “TIIS NEWS No. 232 (2008)", issued from the
Technology Institution of Industrial Safety.

3. We recommend the following countermeasures when using
the KFV.

(1) The ambient temperature should be 80°C or less when
using the KFV.

(2) The bridge excitation should be 2 V or less when using
the KFV and constant-voltage measuring instrument. The
bridge current should be 5.7 mA or less when using the
KFV and constant-current measuring instrument.

2. Outline

The KFV is a foil strain gage to measure strain under hydrogen
gas environment.

The KFV uses the Pb-free solder on the end of the gage lead
wires.

3. Bonding

(1) Use the KFV as soon as possible after unpacking.

(2) Use the heat curing adhesive PC-600 to bond the strain gage.

(3) For details, see " PC-600 Adhesive for KYOWA Strain Gages
INSTRUCTION MANUAL".

NOTE: Take the following bonding pressure, curing, and aging for

KFV.
Bonding pressure:  750+250kPa (7.5+2.5kgflcm?)
Curing:  80°C ... 1 hour

150°C ... 3hours

Aging (after excluding the bonding pressure for KFV)
80°C ... 1 hour
150°C ... 3hours ]
Furnace cooling... 3 hours 3 oycles

(4) Bond the gage terminal (T-F25) during the aging for KFV.
For bonding methods and bonding pressure, see " PC-600
Adhesive for KYOWA Strain Gages INSTRUCTION MANUAL."
Exclude the bonding pressure for gage terminal after the aging
cycles for KFV. It is needless the aging for gage terminal on
purpose. Use the thermally curing for the coating as the aging
for the gage terminal.
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4. Wiring

Solder the KFV on the gage terminal (T-F25) by using the Pb-free solder (Senju
Metal Industry Co., Ltd., M705 or equivalent) to form strain gage bridge 1-gage
3-wire system.

Pb-free solder (Senju Metal Industry Co., Ltd., M705 or equivalent)

\ Gage terminal (T-F25)

L&ﬂ«

—

Polyester-coated copper wires ¢ 0.14 (optional)

KFV NOTE: Keep the gage lead off the ground.

\\—M

Measuring Object

5. Coating

(1) Check the gage lead wires upward. (D).

(2) Mix the PC-600 and acetone (PC-600: Acetone = 1:2) for making a coating
agent.

(3) Apply the coating agent onto the surface and thermally cure it.(2)
*When the KFV repels the coating, apply additional coats.

(4) Also, apply the coating onto the gage terminal T-F25. The coating area is whole
T-F25 and its around.

2 Coating area for KFV
@ Keep the gage leads upward

KFV

Curing conditions  80°C...1 hour
150°C...3 hours

6. Handling precautions

Dynamic change in pressure decrease may cause KFV damage. Decrease
the pressure 6MPa/min. or less.
(Note) One of the example acording to the experimental results.

7. Specifications

Warranty of KYOWA Product

This Product is manufactured and inspected by
ourselves in accordance with our own severe
regulations and standards of quality control.

We warranty that all of the technical and physical
specifications of the product are consistent with them
perfectly.

Please confirm that, both before and after opening
the” Moisture Barrier Bag” which contains the product,
no defect is found on the appearance of the product
and of the attached explanatory documents.

If any defect is found on the product before using the
product or in the course of using of the product, stop
using the product immediately and inform the dealer
who sold such product to your company to.

The warranty conditions of this product are as follows:

1 Warranty period is one year from the date of the
sale of the product. As a rule, the “Moisture Barrier
Bag” is not yet opened.

2 In case that any defect for which KYOWA is
responsible is found on the product, KY OWA will
provide the substitute product without any charge
so far as such defects are found within one year
from the date of sale of the product.

3 KYOWA does not provide the substitute product in
case of defects listed below:

- Defects caused on the product by conditions,
environments or managements which are
inappropriate for the product in view of the
instructions described in the instruction manual
and the product specifications both prepared by
KYOWA,;

- Defects caused by remodeling, adjustments or
repairs of the product performed by anyone who
is other than KYOWA or those who are
specifically commissioned by KYOWA in so
doing;

- Defects caused by outside causes such as force
majeure, including fire, earthquake, flood,
lightning, etc., or abnormal voltage;

- Defects caused by transportation, transfer, falling,
collision which take place after delivery of the
Product to customer;

- Defects caused by any other machines which are
connected with the product;

- Defects due to any causes which it is impossible
to foresee under the current level of science at
the time of sale of the product;

+ Defects which KYOWA decides, from the
reasonable point of view, that such defects shall
not be covered by this warranty of KYOWA.

4 The scope of this warranty is limited only to the
exchange of such defective product for the new
product. Please note that any kind of damage
inflicted upon your company in handling such
defective product shall not be compensated by
KYOWA.

Resistive element: Fe-Cr alloy foil
Base: Polyimide resin
Materials Cover: Polyimide resin
Gage lead: Polyester-coated copper
wires ¢ 0.14x15mm
Gage factor Approx. 2.5
Operating temperature range —30t0 80°C
Applicable adhesive PC-600
Self-temperature-compensation range | Not supported.

[t_—] KYOWA http:/www.kyowa-ei.com
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