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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. 

& CAUTION

1. Safety precautions

Improper operation of the system may 

result in injury of the operator and 

physical damage of the system. Please 

read the cautions. 

& 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

(NOTE 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±2.5kgf/cm2) 

Curing: 80
°
C ... 1 hour

150
°
C ... 3 hours

Aging (after excluding the bonding pressure for KFV) 

80
°
C ... 1 hour

150
°
C ... 3 hours

J Furnace cooling ... 3 hours 
3 cycles 

(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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