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Wide range of applications and easy handling —
essential factors for choosing

KYOWA strain gages

Strain gages are designed to electrically detect
“strain,” minute mechanical changes occurring in
response to applied force. They are used not only
for machines and moving objects but also in various
fields including electrical equipment, civil engineer-
ing, building construction, chemicals and medicine.
Strain gages enable detection of imperceptible
elongations or shrinkages occurring in structures.
Measurement of such elongations or shrinkages
reveals the stress applied to the structure. Stress is
an important factor to confirm the strength and
safety of structures. KYOWA strain gages are avail-
able for measurement of varied types of strain,
from static strain to dynamic strain occurring at
higher than 100 kHz and impact-initiated strain.
KYOWA strain gages also provide a wide range of

applications and can conveniently be applied to
structures of varied materials and shapes.

In addition, strain gages are used as sensing
elements for measuring load, pressure, accelera-
tion, displacement and torque. Thus, they are widely
utilized not only in experiments and research but
also for industrial measurement and control. Over
50 years ago KYOWA produced the first strain
gages in Japan, and based on the abundant experi-
ence and technologies accumulated throughout
these years, the company now manufactures
various kinds of high-performance strain gages to
cope with multiple application environments.

NOTE: KYOWA performs various tests using testing facilities
completely equipped in accordance with the National Aeronautics
and Space Administration Standard (NAS-942) and the German
Standards (VDI/VDE2635).

Metal changes its electrical resistance as it deforms.

Strain gages take advantage of this property.

Fundamentals Generally, when metal deforms due to external force, its specific electrical resistance
of changes. The amount of electrical resistance is in inverse proportion to the cross-
Strain Gages sectional area and is proportional to the length. If a metal wire is pulled, the cross-section

becomes smaller and the length becomes longer, thereby making the resistance higher. If
the wire is compressed, the resistance becomes lower. Elongation or shrinkage propor-
tionally changes the electrical resistance of metal at a certain constant. By bonding the
metal to the target structure, change in the electrical resistance of the metal is measured,
thereby enabling detection of elongation or shrinkage, i.e. “strain” on the structure. The
strain gage has fine wires or foil of such metal fixed onto an insulator base of resin, etc.

Resistance changes of strain gages bonded to the target object are extracted
and amplified for stress measurement.

To obtain the internal stress of a structure, the external force-initiated minute elongation
or shrinkage (strain) on the surface of the target object is measured. The measured strain
is multiplied by Young’s modulus to obtain the stress. For that purpose, the strain gage
must elongate or shrink in tandem with the measuring object under testing, and thus it
should be securely bonded using the dedicated adhesive. The resistance of a strain gage
changes by one-millionths. For precise measurement of such resistance change, a bridge
circuit is formed to convert the resistance change to voltage change. Usually, however,
since the voltage is at a uV level, it is amplified by 5000 to 10000 times to be readable on

analog and digital indicators.

Electrically amplified voltage changes are read out on a measuring instrument.
Measured values are recorded and analyzed for multiple purposes.

The dedicated indicator enables direct reading of amplified voltages as strain quantity.
KYOWA strain amplifiers have their amplifier circuitry and digital indicator incorporated
into one package. It is difficult to read moving dynamic strain on indicators. Usually, there-
fore, a recorder is used to obtain ever-changing strain quantity. In addition to conventional
chart recorders, magnetic tape recorders and data loggers, KYOWA now has on the
market a sensor interface which enables a PC to directly receive data from strain gages
via a bridge box and a memory recorder/analyzer equipped with high-speed A-D
converter and large-capacity memory for storage and analysis of dynamic strain data.
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M Strain Gage Model Number Coding System

(D Series Designation =

L A AN

(® Resistance (@ Gage Pattern
@ Gage Length ® Applicable Linear Expansion Coefficient

KFG - 2-120 - C1 -

D Series Designation @ Gage Length @ Gage Pattern

KFG: General-purpose foil strain gage 015:0.15 mm 60: 60 Q A1: Uniaxial, leads at one end (KC, KTB gages)
KFGT: Foil strain gage with temp. sensor 02N: 0.2 mm 120: 120 @ C1: Uniaxial, leads at one end (foil gage)
KFR: Foil strain gage 02: 0.2 mm 350: 350 Q C2: Uniaxial 90°, lead at both ends
KFW: Waterproof foil strain gage 03: 0.3 mm 500: 500 Q C3: Uniaxial 0°, lead at both ends
KFWS: Small waterproof foil strain gage 05: 0.5 mm 1K: 1000 @ C9: Uniaxial, leads at one end (KFN gage)
KCW: Weldable waterproof foil strain gage IN: 1 mm 2K: 2000 Q C11: Uniaxial, 2-element, 1mm thick (KFF gage)
KC: Wire strain gage 1:1mm 10K: 10000 Q C12: Uniaxial, 2-element, 2mm thick (KFF gage)
KM: Embedded foil strain gage for concrete 1.5:1.5mm C15: Uniaxial right 45°, for shearing strain, leads at one end
KMC: Embedded wire strain gage for concrete 2N: 2 mm C16: Uniaxial left 45°, for shearing strain, leads at one end
KFRP: Foil strain gage for composite materials 2:2mm C20: Uniaxial, leads at a side (for bolt axial tension)
KFRS: Foil strain gage for printed boards 3:3mm D1: Biaxial 0°/90°, lead at both ends
KFP: Foil strain gage for plastics 4N: 4 mm D2: Biaxial 0°/90°, lead at both ends (for torque)
KFML.: Foil strain gage for low-elasticity materials 4:4mm D3: Triaxial 0°/90°/45", lead at both ends, plane arrangement
KSP: Semiconductor strain gage 5:5mm D4: Triaxial 0°/120°/240°, plane arrangement
KSN: Self-temperature-compensation 6: 6 mm D6: Quadraxial 0°/30°/90°/150°
semiconductor strain gage 7:7mm D9: Uniaxial 5-element 90°
KSPH: High-output semiconductor strain gage 9: 9 mm D16: Biaxial 0°/90° stacked rosette, round base
KSPL: Ultralinear semiconductor strain gage 10: 10 mm D17: Triaxial 0°/90°/45° stacked rosette, round base
KHCX: Encapsulated strain gage 20: 20 mm D19: Uniaxial 5-element 0°
KHCV: Encapsulated strain gage 30: 30 mm D20: Biaxial 0°/90° (KFN gage)
KHCR: Encapsulated strain gage 60: 60 mm D22: Triaxial 0°/90°/45°, plane arrangement
KHCS: Encapsulated strain gage 70: 70 mm D25: Triaxial 0°/90°/45°, plane arrangement
KHCM: Encapsulated strain gage 80: 80 mm D28: Triaxial 0°/135°/90°, plane artangement (for boring)
KHC: Encapsulated strain gage 120: 120 mm D29: Biaxial 0°/90°, leads at one end, plane arrangement
KFU: High-temperature foil strain gage Suffix N denotes D30: Triaxial 0°/90°/45", leads at one end, plane arrangement
KH: Weldable high-temp. foil strain gage narrow gage base. D31: Biaxial 0°/90°, leads at one end (for torque)
KFH: High-temperature foil strain gage D34: Biaxial 0°/90°, plane arrangement
KFL: Low-temperature foil strain gage D35: Triaxial 0°/90%/45°, plane arrangement
KFEM: Ultrahigh-elongation foil strain gage D39: Biaxial 5-element 0°/90°
KFEL: High-elongation foil strain gage E3: Uniaxial, lead at both ends (semiconductor gage)
KFN: Noninductive foil strain gage E4: Uniaxial, leads at one end (semiconductor gage)
KFS: Shielded foil strain gage E5: Uniaxia,lead at both ends with no base (semiconductor gage)
KFF: Foil bending strain gage F2: Uniaxial 2-element (semiconductor gage)
KCH: Foil strain gage with protector F3: Biaxial 0°/90° (semiconductor gage)
KMP: Embedded foil strain gage for plastics G4: Uniaxial, leads at one end (KH-G4)
KV: Crack gage G8: Uniaxial active/dummy 2-element, Inconel (for KHC)
G9: Uniaxial active/dummy 2-element, SUS (for KHC)
G10: Uniaxial (for KCW)
G12: Uniaxial active/dummy 2-element (for KHCS)
G13: Uniaxial active/dummy 2-glement (for KHCX)
G15: Uniaxial active/dummy 2-element (for KHCM)
G16: Uniaxial active/dummy 2-element (for KHCR)
G17: Uniaxial (for KHCV)
H1: Uniaxial (for KM-30)
H2: Uniaxial (for KM-120)
H3: Uniaxial (for KMC)
H4: Uniaxial with T thermocouple (for KMC)
J1: Uniaxial (for KFS)

To select the most suitable strain gage and related products, refer to Pages 18 to 29.
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KYOWA can customize strain gages

according to measuring purposes.

2 PITTTI Ll SRR RR Ry
Leadwire Cable
® Type (® Wiring System @ Color Code
Leadwire Cable

1 L 3 R

(5) Applicable Linear Expansion Coefficient B ® Type @ Length Wiring System @ Color Code

@ Length of Leadwire Cable

A
v

A\

wajsAg Buipon
JaquinN [opo aben ulens

“om sabeb uiesys MoH

Note: Combination of codes is limited and menu options cannot freely be selected.

(x107%/°C)

1: CFRP, etc. for composite materials B: Glass-coated cable C: Centimeter 2: 2-wire system Color codes are available @
Amber (1.1) of 3 Ni-clad copper e.g. 30C =30cm 3: 3-wire system for only vinyl-coated flat &
Diamond (1.2) wires M: Meter In the case of leadwire cables. &

_ . . C: Ml cable (for KHC, eg.3M=3m encapsulated gage owi + @

3: G_F_RP, etc. for composite materials KHCX, KHCR, Number: Length of soft cable ;V_lr; system e
Silicon (2.3) s : Red =
S KHCS. KHCM and V: With bridge adapter White* >

ulfur (2.7) T e W: White o
. . KHCV gages) F: With compression fitting B: Black* 2

5: GFRP, etc. for composite materials D: Glass-coated cable FV: With both bridge adapter B: Green* =
Tungsten (4.5) of 3 FeNi-clad and compression fitting Y: Yellow* 5
Lumber (5.0) copper wires " +Custom-made g
Molybdenum (5.2) F: Fluoplastic-coated ) o =

) : . S: Multi-axial gages o
Zirconium (5.4) high/low temp. (Standard) )
Kobar (5.9) 3-wire cable (equiv. « Biaxial (D16) s

6: GFRP, etc. for composite materials to L-3 leadwire cable) 0° (1st axis): Red -
28 Tantalum (6.6) G: Polyet.hyleneTcoated 90° (2nd axis): White =

9: CFRP, GFRP, etc. for composite materials H: cHr.oss-Ilnk 3-wire cable e Triaxial (D17) I3 g

o : High/low temp. 0° (st axis): Red 8
Titanium alloy (8.5) . . (1st axis): Re g
Plati 3-wire cable (equiv. o ) ——%

atinum (8.9) ) 45° (3rd axis): Green g2
Soda-lime glass (9.2) fo L-17 leadwire cable) 90° (2nd axis): White 7o
: J: Vinyl-coated normal ) 3B
11: Common steel (11.7) temp. low-noise 3-wire system ' g
SUS631 (10.3) 3-wire cable (equiv. The insulator color is e g
SUS630 (1 06) to L-13 leadwire Cab|e) white and the Strlpe g 2
Cast iron (10.8) L: Vinyl-coated flat 2 or color code is as follows. %’ g
Nickel-molybdenum steel (11.3) 3-wire cable (L-6, L-7, R: Red S3
Berylium (11.5) L-9 or L-10) L: Blue* il
Inconel X (12.1) N: Polyester-coated B: Black® g e
13: NCF, efc. for cormosion and heat-esistant alloys copper wire cable G: Green N 2
Nickel (13.3) R: Mid-temp. 2 or 3-wire Y: )(ellow -
Printed board (13.0) cable (L-11 or L-12) s hﬁij:t_g:;;ﬂmgzdgz . %
16: Stainless steel SUS304 (16.2) | V- yv-coated flat (Standard) g
giryn:m Zt%*' (16.7) (for KM-120) * Biaxial (D16) 5
23: 2o1pf T4 aluminum (23.4) v \gliny-l_coaiﬁd fat 0° (1st axis): Red 2
: - . -wire cable o Q) R
Brass (21 0) (fOI" KM-SO) 90 (2nd aXlS). Yellow =
Tin (23.0) e Triaxial (D17) g)
2024-T4 aluminum (23.2) 0° (1st axis): Red =
27: Magnesium alloy (27.0) 45° (3rd axis): Blue
Composite material GFRP (35.0) 90° (2nd axis): Yellow
65: Acrylic resin (65.0)
Polycarbonate (66.6)
(%)
g
=)
&
Q
]
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¥ How strain gages work.

Strain, Stress, and Poisson's Ratio

When a material receives a tensile force P, it has a stress o
that corresponds to the applied force. In proportion to the
stress, the cross section contracts and the length elongates
by AL from the length L the material had before receiving the
tensile force (see upper illustration in Fig. 1).

Flg. 1 A \ A {
? o Tl o
= T :
P - Ja) ? —=P
,,,,,,,,,,,,,,,,,,,,,,, ey
L AL
2 L 2
L+AL
(Tension)
a‘i Q‘EL
L )
: 5 ‘
P4 Ja) 7 «—1p
a
1L‘ ”””””””””””” AL

(Compression)

The ratio of the elongation to the original length is called a

tensile strain and is expressed as follows:

AL
L

€=
e: Strain
L: Original length
AL: Elongation
See the lower illustration in Fig. 1. If the material receives a
compressive force, it bears a compressive strain expressed as
follows:
_-AL
T L
For example, if a tensile force makes a 100 mm long material
elongate by 0.01 mm, the strain initiated in the material is as
follow:

€

_ AL _ 0.01 _ _ -6
€ =T =900 - 0.0001 =100 x10
Thus, strain is an absolute number and is expressed with a
numeric value plus x107 strain, ue or um/m.

The relation between stress and the strain initiated in a
material by an applied force is expressed as follows based on
Hooke's law:

o= Ee o: Stress

E: Elastic modulus
¢: Strain

Stress is thus obtained by multiplying strain by the elastic
modulus. When a material receives a tensile force, it elongates
in the axial direction while contracting in the transverse
direction. Elongation in the axial direction is called longitudinal
strain and contraction in the transverse direction, transverse
strain. The absolute value of the ratio between the longitudinal
strain and transverse strain is called Poisson's ratio, which is
expressed as follows:

v = ‘E ‘ . . .
€1 v: Poisson's ratio

e1: Longitudinal strain A—LL or — A—LL (Fig. 1)
g2: Transverse strain —% or % (Fig. 1)
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Poisson's ratio differs depending on the material. For
reference, major industrial materials have the following
mechanical properties including Poisson's ratio.

@ Mechanical Properties of Industrial Materials ~ ¢= 2(1%

Young's Shearing Tensile Poisson's
Material Modulus Modulus | Strength Ratio
E (GPa) G (GPa) (MPa) v
Carbon steel (C0.1 - 0.25%) 205 78 363 - 441 | 0.28-0.3
Carbon steel (C > 0.25%) 206 79 471-569 | 0.28 - 0.3
Spring steel (quenched) 206-211 | 79-81 |588-1667| 0.28-0.3
Nickel steel 205 78 549 - 657 | 0.28 - 0.3
Cast iron 98 40 118 -235 | 0.2-0.29
Brass (casting) 78 29 147 0.34
Phosphor bronze 118 43 431 0.38
Aluminum 73 27 186 - 500 0.34
Concrete 20-29 9-13 — 0.1

Principle of Strain Gages

Each metal has its specific resistance. An external tensile
force (compressive force) increases (decreases) the resistance
by elongating (contracting) it. Suppose the original resistance
is R and a strain-initiated change in resistance is AR. Then, the
following relation is concluded:

AR _ ko AL _ ke

R = Ks L= Ks-¢
where, Ks is a gage factor, the coefficient expressing strain
gage sensitivity. General-purpose strain gages use copper-

nickel or nickel-chrome alloy for the resistive element, and the
gage factor provided by these alloys is approximately 2.

Types of Strain Gages

Types of strain gages include foil strain gage, wire strain gage
and semiconductor strain gage.

Structure of Foil Strain Gage

The foil strain gage has metal foil photo-etched in a grid
pattern on the electric insulator of the thin resin and gage
leads attached, as shown in Fig. 2 below

Fig. 2
Base length Example of KFG gage
Grid length (strain sensing part)
Laminat
‘ (Gage length) | —amindte Base
£ ~ T 7 5 £
S he)
H =
QL} [ 3
S Z 1 a

\ Center mark

Base Metal foil Laminate film

et m

e

Bonded surface Gage lead (silver-clad copper wire,

0.12t0 0.16 mmy and 25 mm long)

The strain gage is bonded to the measuring object with a
dedicated adhesive. Strain occurring on the measuring site is
transferred to the strain sensing element via the gage base.
For accurate measurement, the strain gage and adhesive
should match the measuring material and operating conditions
including temperature. For the method of bonding the strain
gage to metal, refer to Page 13.



Principle of Strain Measurement

Strain-initiated resistance change is extremely small. Thus, for
strain measurement a Wheatstone bridge is formed to convert
the resistance change to a voltage change. Suppose in Fig. 3
resistances (@) are R1, Rz, R3 and R4 and the excitation voltage
(V) is E. Then, the output voltage eo (V) is obtained with the
following equation:

co = R1R3 — R2R4 E
(R1 + R2) (R3 + Ra)

Suppose the resistance R1 is a strain gage and it changes by
AR due to strain. Then, the output voltage is,

(R1+ ARR3—R2R4 |
(R1+ AR + R2) (R3 + R4)

€o =

IfR1=R2=R3=Rs4=R,

coo R+RAR-R*
= @R+ AR) 2R

Since R may be regarded extremely larger than AR,

Thus obtained is an output voltage that is proportional to a
change in resistance, i.e. a change in strain. This microscopic
output voltage is amplified for analog recording or digitial
indication of the strain.

Fig. 3

Output voltage eo

ain gage

Excitation voltage E

Strain-gage Wiring Systems

A strain-gage Wheatstone bridge is configured with quarter,
half or full bridge technique according to the measuring
purpose. The typical wiring systems are shown in Figs. 4, 5
and 6. For varied strain-gage bridge formation systems, refer
to Pages 14 and 15.

® Quarter Bridge Technique

With the quarter bridge technique, 1, 2 or 4 strain gages are
connected to a side of the bridge and a fixed resistor is
inserted into each of the other 3 sides. This system can easily
be configured, and thus it is widely used for general
stress/strain measurement. The quarter bridge 2-wire system
shown in Fig. 4-1 receives much influence of leads. Therefore,
if large temperature changes are anticipated or if the leadwire
length is long, the quarter bridge 3-wire system shown in Fig.
4-2 must be used. For the quarter bridge 3-wire system, refer
to "Method of Compensating Temperature Effect of Leadwire"
(Page 10).

Fig. 4-1 Fig. 4-2
R R
Strain gage Strain gage
Rg Rg 8
R
e
@ Half Bridge Technique

With the half bridge technique, 2 strain gages are connected
to the bridge, one each to the 2 sides; a fixed resistor is
inserted into each of the other 2. See Figs. 5-1 and 5-2 below.
There exist the active-dummy method, where one strain gage
serves as a dummy gage for temperature compensation, and
the active-active method, where both gages serve as active
gages. The half bridge technique is used to eliminate strain
components other than the target strain; according to the
measuring purpose, 2 gages are connected to the bridge in
different ways. For details, refer to "How to Form Strain-gage
Bridges" (Pages 14 and 15).

Fig. 5-1

Active gage
Dummy gage

l
Active gage

Active gage

@ Full Bridge Technique

See Fig. 6. The full bridge technique has 4 strain gages
connected one each to all 4 sides of the bridge. This circuit
ensures large output of strain-gage transducers and improves
temperature compensation as well as eliminates strain compo-
nents other than the target strain. For details, refer to "How to
Form Strain-gage Bridges" (Pages 14 and 15).

Fig. 6
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@ Typical Measurements with Strain Gages

Bending Stress Measurement

(1) Quarter Bridge Technique

As illustrated below, bond a strain gage on the top surface of a
cantilever with a rectangular section. If load W is applied to the
unfixed end of the cantilever, the strain-gage bonding site has
the following surface stress o:

o=¢e0-E
Strain ¢o is obtained through the following equation:

co = BWL
Ebh?

where, b: Width of cantilver
h: Thickness of cantilever
L: Distance from the load point to the center of strain gage

7 L

A
Y

N _o— Strain gage

— T |-

v
w

Bending Stress Measurement with Quarter Bridge Technique

(2) Half Bridge Technique

Strain gages bonded symmetrically on the front and rear
surfaces of the cantilever as illustrated below output plus and
minus signals, respectively, with an equal absolute value. If
these 2 gages are connected to adjacent sides of the bridge,
the output of the bridge corresponding to the bending strain is
doubled and the surface stress o at the strain-gage bonding
site is obtained through the following equation:

- €0 .
o= 5 E
The half bridge technique discards strain-gage output
corresponding to the force applied in the axial direction of the
cantilever.

A
Y

Z

P Strain gage

¥~ Strain gage

v
W

Bending Stress Measurement with Half Bridge Technique

8 KYOWA STRAIN GAGES

Equation to Obtain Strain on Beams

Strain o0 on beams is obtained through the following equation:

- M
€0 = -
where, M: Bending moment (refer to Table 1)
Z: Section modulus (refer to Table 2)
E: Young's modulus (refer to "Mechanical Properties of
Industrial Materials," page 6)

Typical shapes of beams and their bending moments M and
section moduli Z are shown in Tables 1 and 2.

Table 1. Typical Equations to Obtain Bending Moment

Shape of Beam Bending Moment M
w
% \
‘ M = WL
Ll
Lo oW1 L
OsLs2 M= 5 |7 ﬁ)
ol =4 Mo WL
Lﬁ-OL—? M= «L5=
TsLsﬁ HM:%(%—%)
1L WL
BESRA I Ost=p —M=-%
RIS A =L =-WL
L—2 M = 7
L—JL %sLsﬂ HM:W(EZ_L)
w 0, w
L= | Lo O<L<? M =WL
| 01 =L < (l1+02)— M=Wis
L

Table 2. Typical Equations to Obtain Section Modulus

Cross Section Section Modulus Z
¥
T -1 A
| 5 bh
b
|
’i’g 1 _bhP-hod)
Y 6 h?
<2
_T 43
35 d
4%
@ . do*—di*
v 32 dz
d2




Torsional and Shearing Stress Measurement of Axis

When twisted, an axis has shearing stress T, and in the 2
directions inclined by 45° from the axial line it has tensile and
compressive stress in an equal magnitude to the shearing
stress.

In measuring strain on a twisted axis under simple shearing
stress status, the strain gage does not directly measure the
shearing strain but detects tensile or compressive strain
initiated by tensile or compressive stress that is simultaneously
generated with the shearing stress. Stress conditions on a
microscopic part of the surface of the axis may be as
illustrated below.

Tensile stress o
-
/
Shearing stress t T \/ﬁ Compressive stress o
/ \ lT
AN
—
T

Shearing stress y is defined as illustrated below, and the
magnitude is calculated through the following equation:

T

Y=G

where, G: Shearing modulus (refer to "Mechanical Properties
of Industrial Materials," page 6)
1: Shearing stress

(5%

When the axis is twisted, point A moves to point B, thereby
initiating torsional angle 6.

(1) Stress Measurement with Quarter Bridge Technique
Bond the strain gage on the twisted axis in the direction
inclined by 45° from the axial line. The relation between strain
€0 and stress o is expressed with the following equation to
obtain tensile or compressive stress o:

_e0-E
T 1+v

where, ¢o0: Indicated strain
E: Young's modulus (refer to "Mechanical Properties of
Industrial Materials," page 6)
v: Poisson's ratio

Stress o and shearing stress t are equal in magnitude, and

thus,
T=0

How strain gages work.

(2) Stress Measurement with Half or Full Bridge Technique

2 or 4 strain gages forming the strain-gage bridge are strained
in an equal magnitude to enable 2 or 4 times larger output.
Accordingly, the stress is calculated by dividing the indicated
strain by 2 or 4.

(3) Application to Torque Measurement

Strain on the surface of the axis is proportional to the torque
applied to the axis. Thus, the torque is obtained by detecting
the strain on the surface.

Shearing stress distributed on the lateral section is balanced
with the applied torque T, establishing the following equation:

T=t-2Zp
where, Zp: Polar modulus of section

This equation may be rewritten as follows by substituting the
shearing stress with the relational expression of tensile strain
and stress:

T= SO'E'ZE
T d+wv

The polar modulus of the section is specific to each shape of
the cross section as follows:

Cross Section Polar Modulus of Section Zp

O (25

A strain-gage torque transducer can be designed using the
aforementioned relational expression of o and T.

Obtain ¢o from the allowable stress for the material, and
determine the width d of the axis which is matched with the
magnitude of the applied torque. Then, amplify the strain
output with a strain amplifier and read the output voltage with
a measuring instrument.

KYOWA STRAIN GAGES 9
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@Principle of Self-temperature-compensation Gages
(SELCOM Gages)

Suppose the measuring object and the resistive element of the
strain gage have linear expansion coefficients ps and fg,
respectively. Then, the strain gage bonded on the surface of
the object provides a thermally-induced apparent strain €1 per
1°C that is expressed with the following equation:

Resistive element (3g)

e7= o + (s - pg)

where,
o Resistive temperature coefficient
of resistive element

Ks: Gage factor of strain gage Resistive element (Bs)

The self-temperature-compensation gage is designed so that
€T in the above equation is approximated to zero by controlling
the resistive temperature coefficient of the gage's resistive
element according to the linear expansion coefficient of the
measuring object.

When bonded to a suitable material, KYOWA's self-tempera-
ture-compensation gage (SELCOM gage) minimizes apparent
strain in the compensated temperature range to +1.8 um/m/°C
(graph below shows apparent strain output of 3-wire strain
gage).

150 -
140+

120+
100
80

60| 0
40+ 220
20 Temperature (°C)
o 10 40 50 60 70 89 99 1 09
= 20

—nob
—a0l
6ol
—sol

Thermally-induced apparent strain output (ue/°C)

—100+
—120+

—1401
—150"-

Typical Temperature Characteristics of
Self-temperature-compensation Foil Gage

®Linear Expansion Coefficients of Materials (x10+c)

Material Linear Exp. Coef. Material  |Linear Exp. Coef.
Quartz glass 0.4 Beryllium 11.5
Amber 1.1 Common steel 11.7
Brick 3.0t0 5.0 Inconel X 12.1
Tungsten 4.5 Nickel 13.3
Lumber (grain dir) 5.0 Gold 14.0
Molybdenum 5.2 SUS 304 16.2
Zirconium 5.4 Beryllium copper 16.7
Cobar 5.9 Copper 16.7
Concrete 6.8 to 12.7 Brass 21.0
Titanium alloy 8.5 2024-T4 aluminum 23.2
Platinum 8.9 2014-T4 aluminum 23.4
Soda-lime glass 9.2 Magnesium alloy 27.0
SUS 631 10.3 Lead 29.0
SUS 630 10.6 Acrylic resin Approx. 65 to 100
Cast iron 10.8 Polycarbonate 66.6
NiCrMo steel 11.3 Rubber Approx. 77

10 KYOWA STRAIN GAGES

@®Temperature Effect of Leadwire with 2-wire System

Leadwire | Cross-Sectional | Reciprocating Resistance | Apparent Strain*
Model |Area of Conductor | of 10 m long Leadwire | with 10 m Extension
(mm?) approx. (Q) approx. (um/m/°C)
L-5 0.5 0.7 11.3
L-9 0.11 3.2 50.6
L-6 0.08 4.4 69.0

*120 Q gage

Thermally-induced apparent strain & (um/m/°C) is obtained
through the following equation.

gr=—1f O
Rg + re Ks
where, Rg: Resistance of strain gage (Q)
re: Resistance of leadwire (Q)
Ks: Preset gage factor of strain amplifier, usually 2.00
o.: Resistive temperature coefficient of copper wire
(AR/R/°C), 3.9 x10®

®Method of Compensating Temperature Effect of
Leadwire (3-wire System)
For effective self-temperature-compensation, SELCOM gages
adopt the quarter bridge technique. However, if the leadwire
cable is a 2-wire system, strain output from the bridge is
affected by temperature effect of the leadwire. To avoid such
adverse effect, the 3-wire system is adopted.
If 3 leads are connected to the strain gage as shown below,
one half the leadwire resistance is applied to the adjacent side
of the bridge to compensate the resistive components of the 2
leads affected by a similar temperature change, and thus the
bridge output is free from any temperature effect of the
leadwire. The temperature effect of a third lead connected
directly to the amplifier can be ignored since the amplifier
provides a high input impedance.
As precautions in using the 3-wire system, the 3 leads should
be the same in type, length and cross section to receive the
same temperature effect. If they are exposed to direct sunlight,
the coating color too should be identical.

R3 R2




@®Influence of Insulation Resistance

The insulation resistance of a strain gage including leads does
not affect the measured value if it is higher than 100 MQ. But if
the insulation resistance changes drastically during measure-
ment, it causes the measured value to include an error.

Strain gage

Insulation resistance

Input

Bridge Circuit Designed with Insulation Resistance
Taken into Consideration

If the insulation resistance descends from r1 to r2 in the figure
above, error strain ¢ is:

. Ra(r1-r
= Ksrirz

Suppose,
Rg = 120Q (resistance of strain gage)
Ks = 2.00 (gage factor of strain gage)
r1 = 1000M® (original insulation resistance)
r2 = 10MQ (changed insulation resistance)

Then, the error strain is approximately 6 wm/m.

In general strain measurement, such an error causes virtually
no problem. In practice, however, the lowered insulation
resistance, rz, is not kept constant but sharply changes due to
temperature, humidity and other conditions. Thus, it is not
possible to specify to which part of the circuit the insulation
resistance r is applied. Accordingly, precautions should be
taken.

®Resistance Change of Strain Gage Bonded to
Curved Surface

The strain ec occurring on the resistive element of a strain gage

bonded to a curved surface may be expressed with the

following equation:

t
2r+t

Ec=

where, t: Thickness of gage base plus adhesive layer
r: Radius of gage bonding surface

For example, if a uniaxial KFG gage of which the gage base
including the adhesive layer is 0.015 mm thick, is bonded to a
curved surface of 1.5r, the strain gage receives strain of
approximately 5000 um/m under the mere bonding condition.
If the gage factor Ks is 2.00,

AR/R =10000 um/m

since AR/R =¢ - Ks.
If the gage resistance is 120 Q, it increases by approximately

1.2 Q. If the gage is bonded inside the curve, the resistance
decreases.

How strain gages work.

/ Resistive element

Gage base
T,
I/”%llllllllm "'lll /
T Lifime
o ll,,,;'

Strain Gage Bonded on Curved Surface

®Method of Compensating Gage Factors

If the gage factor of the strain gage is different from that (2.00)
of the strain amplifier, the real strain ¢ can be obtained through
the following equation:

eE=—""— XE€i
Ks **

where, ¢i: Measured strain
Ks: Gage factor of strain gage

®Misalignment Effect

The strain eo measured by a strain gage that is misaligned by
an angle 6 from the direction of the principal strain is expressed
with the following equation:

€0 = % {(e1 + €2) + (e1 — €2) cos 26}

If e2 = —ve1 (v: Poisson's ratio) under the uniaxial stress
condition,

g0 = l2 e1{(1 =v) + (1 + v) cos 26}

€0

€1

Strain direction

®Method of Compensating Leadwire Extension Effect

If the leadwire or cable is extended with the quarter or half
bridge technique, additional resistance is initiated in series to
the strain gage, thereby decreasing the apparent gage factor.
For example, if a 10 m long leadwire with 0.3 mm? conductors
is used, the gage factor decreases by 1%. In the case of the
full bridge technique (transducer), the extension decreases the
bridge voltage too. In these cases, the real strain ¢ can be
obtained through the following equation (supposing the gage
factor Ks is 2.00):

14 L) xe
e = (1 + Rg) X €i
where, ¢i: Measured strain
Rg: Resistance of strain gage
re: Total resistance of leadwire (For reciprocating

resistance, see the table on the next page.)
One-way resistance in the case of 3-wire system

KYOWA STRAIN GAGES 11
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Reciprocating Resistance of Leadwire

. . Reciprocating
Cross Section | Number/Diameter i
(mm?) of Strands Resmtan(cg(;) per 10m | Remarks
0.08 7/0.12 4.4 L-6,7
0.11 10/0.12 3.2 L-9, 10
0.3 12/0.18 1.17 L-2
0.5 20/0.18 0.7 L-5

®Method of Compensating Nonlinearity of Quarter Bridge
Technique

Nonlinearity beyond the specification in large strain measure-

ment with the quarter bridge technique can be compensated

through the following equation to obtain the real strain ¢:

€0

€ =
1-e0

where, £0: Measured strain

Example: If o = 2000 wm/m,
¢ = 2000x10® _  0.002 = 2004 um/m

1-2000 x10®  1-0.002

®Method of Obtaining Magnitude and Direction of
Principal Stress (Rosette Analysis)

Usually, if the direction of the principal stress is unknown in

stress measurement of structures, a triaxial rosette gage is

used and multiple physical quantities are obtained by putting

measured strain values in the following equations. (These

equations apply to right-angled triaxial rosette gages.)

Precautions in Analysis

(1) Regard ea — ¢b — ¢c as the forward direction.

(2) Angle 0 is:
Angle of the maximum strain to the ea axis when ga > ec.
Angle of the minimum strain to the ta axis when ¢a < sc.
Comparison between ea and ec in magnitude includes plus
and minus signs.

€ max or €min
=

\ € min or € max

12 KYOWA STRAIN GAGES

Max. principal strain  €max. =% [ea +€c+ 2 {(€a-€b) + (Eb- 86)2}]
Min. principal strain  €min. = 1? [Sa +€c- V2 {(a-€b2 + (Eb- £c)2}]

Direction of principal 4_ 1 tan-1 [M]
strain (from ea axis) 2 €a-¢gc

Max. shearing strain ymax. = v2{(ga — €b)*+ (gb — &c)’}

Max. principal stress omax. = [(1 +V)(ea + €c) + (1 =)

E
2(1-v?

x V2{(ga - eb)>+ (b - 80)2}]

Min. principal stress O min. =ﬁ[(1 +V)(€a+ g = (1-v)
x V2{(€a - b)Y+ (eb — Sc)z}]
; _ E PR EPRY:
Max. shearing stress Tmax. = T x V2{(ga— eb)’+ (b — £0)?}

v: Poisson's ratio
E: Young's modulus
(Refer to "Mechanical Properties of Industrial Materials" (page 6).

@®Generating Calibration Value based on Tip Parallel
Resistance Method
When extending the leadwire by several hundred meters or to
obtain an accurate calibration value, use the tip parallel resistance
method. The parallel resistance r can be obtained through the
following equation:
__Rg _

r= Ks-¢ R

where, Rg: Resistance of strain gage
Ks: Gage factor of strain gage
e: Calibration strain value

Examples of Calibration Strain Value and Resistance
(Rg =120 @, Ks = 2.00)

Calibration Strain Value Resistance, r (approx.)
100 um/m 600 kQ
200 um/m 300 kQ
500 um/m 120 kQ
1000 um/m 60 kQ
2000 um/m 30 kQ




Typical Strain Gage Bondin

CC-33A. The dampproofing treatment is in the case of using an butyl rubber coating agent, AK-22.

@ W )
R

- J

@ N

L
———( )

ZamiON

- J

"Strain Gage Bonding Manual" is available from KYOWA at a price of ¥1,200 per copy. If required, contact your KYOWA sales representative.

How strain gages work.

Method and Dampproofing Treatment

The strain gage bonding method differs depending on the type of adhesive applied. The description below applies to a case
where the leadwire-equipped KFG gage is bonded to a mild steel test piece with a representative cyanoacrylate adhesive,

Like drawing a circle with
sandpaper (#320 or so),
polish the strain gage
bonding site in a
considerably wider area
than the strain gage size.

(If the measuring object is
a practical structure, wipe
off paint, rust and plating
with a grinder or sand
blast. Then, polish with
sandpaper.)

Using an absorbent
cotton, gauze or SILBON
paper dipped in a highly
volatile solvent such as
acetone which dissolves
oils and fats, strongly wipe
the bonding site in a single
direction to remove oils
and fats. Reciprocated
wiping does not clean the
surface.

After cleaning, mark the
strain gage bonding
position.

Make sure of the front
(metal foil part) and the
back of the strain gage.
Apply a drop of adhesive
to the back and immedi-
ately put the strain gage
on the bonding site.

(Do not spread the
adhesive over the back. If
S0, curing is adversely
accelerated.)

Cover the strain gage with
the accessory polyethyl-
ene sheet and strongly
press the strain gage over
the sheet with a thumb for
approximately 1 minute
(do not detach midway).
Quickly perform steps 3
and 4. Otherwise, the
adhesive is cured. Once
the strain gage is put on
the bonding site, do not
put it up to adjust the
position.

o)

When the adhesive is
cured, remove the
polyethylene sheet and
check the bonding
condition. Ideally, the
adhesive is slightly
forced out from around
the strain gage.

If the adhesive is widely
forced out from around the
gage base, remove the
protruding adhesive with a
cutter or sandpaper.

Place gage leads in a
slightly slackened
condition.

Put up the leadwire from
before the part where the
adhesive is applied.
Place a block of the
coating agent below the
leadwire with gage leads
slightly slackened.

Completely cover the
strain gage, protruding
adhesive and part of the
leadwire with another
block of the coating agent.
Do not tear the block to
pieces but slightly flatten it
with a finger to closely
contact it with the strain
gage and part of the
leadwire. Completely hide
protrusions including gage
leads behind the coating
agent.

KYOWA STRAIN GAGES 13
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How to Form in-gage Bridges

Number of gages: 2

(uniform tension/compression)

Rg ... Strain: —veo
R: Fixed resistance

X(1+v) output

. . Bridge Box
No. Application Sample Circuit Output Remarks
Name PP P P DB-120A/350A
E
Co="7Ks & Suitable for Rg
Ks: Gage factor use under
. environment
Quarter bridge €o: Strain of less ambient
.I 2-wire system E: Excitation voltage | temerature
€o: Output voltage ﬁgﬁgﬂ?&emmm
_ Uniaxial stress Rg: Gage resistance | compensation.
(uniform tension/compression) R: Fixed resistance | X1 output
Number of gages: 1
Rg
No temperature
i compensation;
2 Quarter bridge E thermal effect
3-wire system Co="7Ks &0 of leadwires
cancelled.
Uniaxial stress x1 output
(uniform tension/compression)
Number of gages: 1
Bendin
9 Co= %KS *€o
Quarter bridge Ro; Rgioe Strain: & No temperature
with 2 gages o Rg: ... Strain: ¢ compensation;
3 connected in series % e, E1tE2 bending strain
2-wire system / Fo T2 E?nﬁllﬁ.
(to cancel bending strain) 2 R: Fixed resistance p
Uniaxial stress —Ro+
Number of gages: 2 (uniform tension/compression) R=Rer+Re: *
Bending E
Co="7Ks & No temperature
Quarter bridge Rg; ..... Strain: e1 compensation;
with 2 ga egs / Re Strain: e bending strain
4 gages <> 2 : cancelled;
connected in series / co=EItE2 thermal effect
3-wire system 2 of leadwires
(to cancel bending strain) - ) cancelled.
Uniaxial stress R: Fixed resistance x1 output
Number of gages: 2 (uniform tension/compression) R=Rgr+Rg2 *
Acti
ctive gage e % _
= == [ Ks: Gage factor
: ) Temperature
Active-dummy [ Re €o Strain compensation;
5 half bridge " Uniaxial stress E: Excitation voltage | thermal effect
(uniform tension/compression) €o: Output voltage of leadwires
Rg;: Strain: & cancelled.
Dgarg:y == R: Fixed resistance | X1 output
Number of gages: 2 Rae Rg;..... Strain: 0
e :W:‘iWE Ks &
: v: Poisson's ratio Temperature
Half bridge Rg1, Rax: compensation;
6 for 2 gages <> P RE2 thermal effect
in orthogonal 7 Gage resistance | of leadwires
arrangement — Rg; ..... Strain: & cancelled.
Uniaxial stress

Number of gages: 2

(uniform tension/compression)

E Temperature
Co=7" Ks*€o compensation;
Half bridge thermal effect
L . of leadwires
7 (for;l;:gg:g%:mz)am Rg ..... Strain: & cancelled; ,
e compressive
Re; ..... Strain: -z tensile strain
R: Fixed resistance cancelled.
x2 output
Number of gages: 2
_E .. No temperature
Halt bidoe TR | et
8 ertl?l 26%63 ?S Rg;..... Strain: g cancelled by
ggpositeesidgs Rg; ..... Strain: e bonding to the
2-wire syst Uniaxial stress R: Fixed resistance | rontand rear
ystem X2 output

* If the bridge box is DB-120A, Rg1 and Rg2 should be strain gages of 60 Q.

14 KYowA STRAIN GAGES




How strain gages work.

90
&8
23
of
Bridge Box 2%
No. Name Application Sample Circuit Output Remarks T =
£ . P DB-120A/350A
)
No temperature —
R E compensation; | 39" R z
Half bridge Co="5Ks & tr}elrmgl effect 5
with 2 gages . of leadwires T
9 connec?eg to R ..... Strain: ¢ gan?j.elled,t , 13
opposite sides L— Rgy ..... Strain: eo canceled t;e;/m
3-wire system Uniaxial stress R: Fixed resistance bonding to the
(uniform tension/compression) front and rear. T
Number of gages: 2 X2 output g
o
@
Temperature o
€o= Ks €0 E compensation; WL 5
. thermal effect Q
10, T R R ol g
(for bending strain Bending strain: 2 | ¢omp el i) im) 73
measurement) Rg2.Rgy ... tensile strain g
Bending strain: —¢o | cancelled. =
x4 output ?
Number of gages: 4
eo=UTVE ¢,
. 2 Temperature
Full bridge ; / J: Poisson's rati compensation; »
for 4 gages <>  Poisson’s ratio thermal effect &
11 in orthogonal Reg1. Rgs..... of leadwires 5
arrangement : Strain: € cancelled. = ®
Rgs Rg2. Rgi.... X2(1+v) output 5
b iaxi Strain: — =
Uniaxial stress 1 =Veo
Number of gages: 4 (uniform tension/compression) )
i o
Active gages
Temperature Rg R RgsRgs ,g
_E . compensation;
Co=7 Ks&o thermal effect 5
12 Active-dummy —— e R g;'neciﬁlil\gg‘es 5
i niaxial stress 21, Rg5 ... eled,
full bridge (uniform tension/compression) A bendi s r'u\éB e Im) %
) o y & £
Dummy Re [E==7— /’/ Rg2, Rg ... bonding to the &) S
gages / Strain: 0 front and rear. e
Number of gages: 4 X2 output 2 §.
g
e=Lxkse A =2
=5 o g1 Re 52
Temperature =
Half bridge RE1 o compensation; 5
'|3 (for bending strain Bending strain: € thermal effect Ial g 3
measurement) of leadwires g2
Rg:> ... cancelled. od cpeleettal 58
Bending strain: —eo | X2 output © HMEEE &8
R: Fixed resistance 28
Number of gages: 2 = g
g
Ryt R RpRg 5 §
2l

Co= Ks'€o'E
Temperature
Rgi1. Rgs ..... compensation;
thermal effect

Full bridge . .
14| (for bending strain Bending strain: €0 permal
measurement) Rgs. Rgi..... ganiae ||\g:jres N

Bending strain: —eo | x4 output

Number of gages: 4

abey) urens e Bunosjes

e=Lxse e (il Il 7o
Quarter bridge = m N
with 4 gage% = = co=EtEHEHE | Notemperature| Ry R
'|5 connected =R 4 compensation;
B mean strain.
to the side . X Rgs ‘\Ray R: Fixed resistance | x1 output U]
(for mean strain R, Re=R
measurement
: Rge D Roa R=Rgi=Rg2=Rg5=Rg+

Number of gages: 4 Ao

®Relation between strain and voltage

The output of a strain-gage bridge is expressed as a If the excitation voltage E = 1V and the gage factor Ks =
strain quantity (um/m) or an output voltage (mV/V or 2.00,

sabey) urens

uV/V) against the bridge voltage. The strain quantity and 2eo0 = ¢o.
the output voltage have the following relation: Thus, a strain output is always 2 times larger than a
E bridge output voltage.
€0 = 4 Ksto e.g. 3000 um/m — 1500 pV/V = 1.5 mV/V

KYOWA STRAIN GAGES 15



In strain measurement, slow phenomena are known as "Static

phenomena, as "Dynamic Strain." Dedicated strain amplifiers are

e
Static Strain Measurement of
on a bridge by a 0o—
stopped vehicle
Static strain is a strain whose magnitude //\WQ\WM\\&
does not change as time passes or changes =
extremely slowly. If the force applied to a
structure is constant, the strain is constant,
making it possible to be read on an analog
or digital indicator. In many cases, however,
static strain measurement is performed in Strai
a g rain measurement
multiple channels, and thus a scanner with of bridge when car
channel selector and strain amplifier/indica- has stopped
tor are used in combination.
= [ B
- Static Strain Indicator
Switch Box  SME-30A
SS-R
[GrB_ 1>
Data Logger .
Scanner UCAM-60B, etc. Data processing
Dynamic Strain Measurement of
Measurement strain initiated
on a bridge by
) o ) ) running vehicles
Dynamic strain is a strain whose magnitude
changes as time passes or which is initiated
by vibration or impact. Since ever-changing
strain cannot be read out on analog and A
digital indicators, a data recorder or analog A== 4/ A
recorder has been used to obtain the
detected data. Recently, a high-speed
interface that connects the dynamic strain
amplifier with a PC or a multichannel digital
memory recorder analyzer that has a high-
speed A-D converter and large-capacity
memory is used to acquire and analyze the —
detected data.
Dynamic Strain Amplifier (DPM)
Signal Conditioner (CDV)
Memory Recorder Al
Chm =5 00 B
= e
\_
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Unknown physical quantities such as load,
pressure and displacement can be revealed
through strain measurement.

Strain" and quick

available for both of them.

(@1}
o
29
N ER
()
<aQ
a0
N\ - g 2
Simple static strain measurement AS SenSIng elements fOI‘ tranSducerS 8_
with digital indicator -
S:;ﬁ': ;ﬁ;ﬁsi :c;ﬁ:;?:fssu&eg_ :;’(")';\h Ztg'gl':tj: Based on strain gages, various kinds of transducers are g
multichannel  measurement. muitiple manufactured. These transducers are intended not to obtain g
switch boxes are used. strain data but to measure physical quantities such as load,
pressure, acceleration, displacement and torque. For direct
Multichannel measurement in short reading of such physical quantities, measuring instruments z
time and for data processing are available for connection to transducers. E
UCAM series data loggers that enable =
correction, calculation and automatic %-
measurement and applicable scanners %
are used. The UCAM-60B is used if the . . ; . =
PC is not used in conjunction, and the Various applications of strain gages .
UCAM-65B is used for online measure- )
ment with the PC connected constantly. 2
The UCAM-500B enabling simultaneous Load Measurement
sampling in all channels is used for A strain gage bonded to a pillar enables detec- <y
measurement of static to quasi-dynamic tion of the force and load applied to the pillar. N—
phenomena fluctuating at several cycles 7
per second. Acquired data can be graphi- &
cally displayed and analyzed on the PC. C_O{’
g
=}
[\
2
Vibration/Acceleration Measurement 9
A strain gage bonded to a thin leaf spring 2
enables detection of the cycle, frequency and g
J magnitude of the vibration and acceleration o
the leaf spring receives. ;’,_
=}
N £g
Simple measurement of dynamic g g
strain initiated by vibration, etc. g—%
Dynamic strain fluctgating at up to 200 Hz Displacement Measurement g;;%
can be measured simply with the PCD- ) . . gg
300B/330B sensor interface. The sensor A strain gage bor)ded to'a thin leaf spring 28
interface is equipped with bridge circuits, detepts the bending st_raln the leaf spring %”%—
dynamic strain amplifiers and A-D convert- receies, thereby enap ling measurement (-)f T
ers, which enable its direct connection with moving amount gnd dlsp lacement of what is §§
’ ° ; : causing the bending strain. 33
the PC. Acquired data can be displayed in g g
either graphic or digital format and g s
processed on the PC. 2
(7]
Measurement of various signals Torqug Measurement . %
including impact-initiated dynamic A strain gage bonded to an automobile Q
strain propeller shaft or the rotating shaft of a drilling N 3
KYOWA provides measuring instruments machine enables measurement of /= >
which enF;bIe data acquisit?on for quick transmission force, i.e. the torque, the shaft %§ %
phenomena such as impact-initiated provides. ' 5
waveform as well as simultaneous input o
of voltage, thermocouple, pulse and 3
digital signals together with strain gage
and strain-gage transducer signals. A
dedicated software program is available Pres;ure Measurement,
for PC-aided analysis of acquired digital A strain gage bonded to a diaphragm enables
data of dynamic phenomena detection of the fluid or air pressure the %)
’ diaphragm receives. As a rule, the strain gage S
is bonded to the rear of the diaphragm so that =
the strain gage will not be damaged by directly g’
receiving pressure. ?
\ J
\_ J
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M Selecting a Strain Gage

Select the most suitable strain gage for the measuring purpose, with the measuring object and conditions
taken into account.

Select the leadwire and adhesive which meet the measuring environment.

Also, consider various accessories available for protection against severe environments and for labor saving.

O O A~ WO NN -

Selecting a strain gage based on operating
temperatures and other measuring conditions

Basically, a strain gage is selected based on the material of the measuring object and
operating environmental temperature.

This Section facilitates selection of a strain gage based on each measuring material
and temperature range.

Selecting a strain gage based on operating
environment and purpose
This Section describes materials of strain gages and their features including

self-temperature-compensation range, facilitating selection of a suitable strain gage
based on its specific characteristics.

Selecting the type and the length of a leadwire
cable for the gage selected in 1 or 2

After selecting a strain gage, select the type and length of leadwire, referring to this
Section.

Selecting a leadwire cable based on operating
temperature range and connection examples

From among various types available for high to low-temperature applications,
select the most suitable leadwire cable for the measuring purpose.

Selecting adhesive and bonding tools

Select a suitable adhesive for each measuring environment, referring to this Section.

Gage terminals and other accessories

If required, select a gage terminal and coating agent, referring to this Section.
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Selecting a strain gage based on operating temperatures
and other measuring conditions

°C  -300 -200 -100 0 100 200 300 400 500 600 700 800 900 1000
KFG Measurement under general environment=#P. 30
KFG T-F7 Residual stress measurement by cutting method =#P. 41
KFG D28 Residual stress: measurement by boring method:+P. 42
KFG C20 Bolt axial force internal strain measurement 3P. 43

KFGT Simultaneous measurement of strain and temperature =#P. 44
KFR Measurement at middle temperatures up to 150°C #P. 45

KFW For simplified waterproof treatment <P. 49

General stress measurement

KFWS  For simplified waterproof treatment =P. 51

KCW For simplified waterproof treatment and long-term stability <P. 52

KFG Measurement under general environment =#P. 53
KC Surface strain measurement =P. 54
KM  Internal strain measurement =P. 56

KMC Self-contraction strain measurement #P. 57

Strain measurement
on concrete and mortar

i)

'g g KFRP Applicable linear expansion coefficients 1to 9 x10°/°C =P. 58

5

£ = KFRS Measurement of printed boards =P. 60

25

é__g KFP  Applicable linear expansion coefficient 65 x10°/°C 9P 62

=

S &

gﬁ. KFML Measurement of polyurethane, rubber, etc. =P. 64

i
S8 . .
88 _ KSPL KSN KSP Measurement of less than 100 um/m strain under environment of less temperature change
SE8EE +P.68 -+P.66 +P.65
¢ 298
‘_g é g KSPH Impact-initiated strain measurement with no amplifier #P. 67
St

KFH KH KFU KHC KHCM KHCS KHCR KHCV KHCX
Measurement at: -196t0 250°C 50 to 350°C 196 t0:350°C =196 to 550°C ~196:to 650°C ~196 to 750°C Normal temp. Normal temp. ~196 to 950°C
=P. 80 -P. 79 P77 <PR.75 2P.74 SP. 73 E;SOHC E(;sooL’C 2P. 70
g P. 71

Measurement
at high
temperatures

t S
£s¢
ael KFL Measurement at down to <269°C »P.:83 »
o} GEJ = 13
=<0 @
= 2}
= . o
% £ KFEM | ‘Elongation measurement up to approx. 20 to 30% +P; 86 g
ol ®
§§ KFEL Elongation measurement up to approx. 15% =P. 87 5
E 5
gq . g
22 KFN Measurement under AC magnetic field =#P. 89 Q
28
S %
g @ KFS Measurement under high electric field generating:inductive noise =*P. 90
i
» KFF In the case:where any:gage cannot be bonded inside the structure #P. 91
= =
S O
() =
g 5 § KCH  Simplified waterproof treatment and ruggedness =P. 92
=]
520
o
§ = 5 KMP Internal strain measurement of resin =P. 93
=g
KV Measurement of progress and propagation velocity of crack <P. 94

°F -508 -328 -148 32 212 392 572 752 932 1112 1292 1472 1652 1832

Note: Stated above are operating temperatues.
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Selecting a strain gage
based on operating environment and purpose

Materials Operating temperature |Self- Applicable linear | Strain limit Fatigue life
Name/series designation ranges in combination |temperature- |expansion at room temp., | at room temp.,| Ref.
Resistive with major adhesives  |compensation | coefficient approx.? approx.” Page
element Base after curing*' (°C) range (°C) (x10/°C) (%) (times)
CC-33A: -196 to 120 511.16
For general purpose EP-34B: -55 to 150 10 to 100 307 5.0 1.2x107 30
PC-600: =196 to 150 ’
For sensing element PC-600: -196 to 150 11, 16, 23,
of transducers EP-34B: -55t0150 | 101100 | o7 50 12x10" | 37
For concrete CC-35:-30 t0120 10 to 100 11 5.0 1.2x107 58
General-purpose
foil strain gages CuNi alloy foil | Polyimide -
KFG Concentrated stress CC-33A: 196 to 120 11,16, 23
TR EP-34B: -55 to 150 10 to 100 o7 — — 36
PC-600: -196 to 150
. CC-33A: -196 to 120
Residual stress EP-34B: 5510150 | 10to100 | 21182 — — 42
‘GE) PC-600: -196 to 150
= ; ; .
9] Bolt axial tension EP-18: Room temp. to 50 - e
2 measurement EP-34B: Room temp. o 50| 1010100 | 11 43
«
9] . . . | CC-33A:-10t0 120
E | Foll strain gages with temperature sensof g, alloy foil | Polyimide | EP-34B:-10t0120 | 10t0100 | 11,16,23 3 1x100 | 44
o | KFGT : P
2 PC-600: -10 to 120
7 Strain measurement PC-600: -196 to 150
= at middle tempera- CC-33A: -196 to 120 0to 150 11,16, 23 2.2 1x108 45
& | Foil strain gages | tures; for transducers | \ie 4oy foil | Polyimide E(P:'z‘(‘)g: ‘f’gg‘t’ 15’(5’0
@ -600: -196 to
5 Concentratec: stress CO-33A: 196 to 120 0t0 150 11,16, 23 - o 46
S measuremen EP-34B: -55 to 150
Waterproof foil strain gages ; . | Paperbase + | CC-33A:-10to 80 4
KFW CuNi alloy foil phenol-epoxy | EP-18:-10to 80 10t0 80 11,16,23 28 3x10 <Y
Small-sized waterproof strain gages ; ; f--9 CC-33A: -10to 80 4
KFWS CuNi alloy foil | Polyimide EP-18:-10 to 80 10 to 80 11,16, 23 5.0 3x10 51
Weldable waterproof strain gages ; ; f (Spot welding) o
KCW NiCr alloy foil | Stainless steel 50 t0 100 10 to 90 1 0.5 *A 1x10 52
Wire strain gages ; . | Paperbase + -35:
KC CuNi alloy foil phenol-epoxy CC-35:-30 to 120 10 to 60 11 1.8 1.5x10° 54
Embeddable strain gages i (Embedment) o
CuNi alloy Acrylate ~1010 70 0 to 50 11 0.3 56
Embeddable strain gages for concrete : . . (Embedment) _ _ _
KMC CuNi alloy wire | Silicone Room temp. to 70 0.3 57
5 Foil strain gages for composite materials | y; ; _— EP-34B: -55 to 200
.73 KFRP NiCr alloy foil | Polyimide CC-33A: —196 t0 120 0to 150 1,3,6,9 2.2 1x108 58
e
® 2| Strain gages for printed boards . f A CC-33A: -196 to 120
Q 4 0o 6
aE> 3 | KFRS NiCr alloy foil | Polyimide PG-600: —196 to 150 -30t0o120 | 13 1.6 2x10 60
Fo
8 £ | Foil strain gages for plastics : . | Paperbase+ | EP-34B:-20 to 80
a
g z CuNi alloy foil phenol-epoxy | CC-33A: 20 to 80 10 to 80 65 3.0 1x10° 62
2 ﬁ Foil strain gages for . . EC-30: 0 to 60
© 5| low-elasticity materials CuNialloy foil | Phenol-epoxy | =&==a. 1% e = — 1.0 — 64
KFML )
Ultra-small strain . Paper base + .
‘q&)‘ measurement P type Si phenol-epoxy CC-33A: -50 t0 120 T T 03 *A 2x10° 65
£ ; For sening element
S | Semiconductor| "OF Sening elemen ) Paper base +
5 ; of highly sensitive P type Si CC-33A: -50 to 120 — — 0.3 *A 2x108 66
2 SKté?-_:n 9398 | yransducers s phenol-epoxy
Q a
£ Ultra-small strain meas.: )
= 2-element, temperature- | P type Si Pﬁper |t_’ ase+ | CC-33A:-5010 120 20to 70 1 0.3 #A 2x10° | 65
I compensation type N type Si RHENCHCDORY
ki Self-temperature-compensation CC-33A: =50 t0 120
g sKeSraiconductor strain gages N type Si gﬁg:cr)lt-)grsxe»& EP-17:-50 to ?20(E5) 20to 70 11,16 0.3 #*A 2x10° | 66
‘«
9]
:E High-output semiconductor strain gages " Paper base + _anp. i 5
€ | KSPH P type Si phenol-epoxy CC-33A:-50t0 120 — — 0.3 A 2x108 69
S
L | Ultralinear semiconductor strain gages f Paper base + _33A: .
] 9ag P type Si phenol-epoxy CC-33A:-50t0 120 - — 0.3 A 2x108 68

Notes

*1. Underlined adhesives are those used for strain limit tests at room temperature and for fatigue tests at room temperature.
*2. Typical values with uniaxial gages. Strain limit is the mechanical limit where a difference between the strain reading and mechanical strain initiated by applying

tension load exceeds 10%

*3. Typical values with uniaxial gages. Strain level: +1500 um/m; *A 1000 um/m; *B £500 um/m, *C 100 um/m
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*3. Typical values with uniaxial gages. Strain level: +1500 um/m; A 1000 um/m; *B 500 um/m, *C 100 um/m

Materials Operating temperature |Self- Applicable linear | Strain limit | Fatigue life
Name/series designation ranges in combination |temperature- |expansion at room temp., | at room temp.,| Ref.
Resistive with major adhesives |compensation|coefficient | approx.” approx.= Page
R lernant Base after curing* (°C) range (°C) (x10¢/°C) (%) (times)
. Heat-resistant : . . 5
Encapsulated strain gages H Heat-resistant | (Spot welding) 1.0 *C 1x10
KHCX jv?;c'al alloy | matal HG to950 | 250950 11,13 (950°C) 950°C) 70
Encapsulated strain gages Heat-resistant| |+ o cictant Spot welding 1.0 #B 1x10°
KHCV specialalloy | et o tem;)a. 0800 | - (800°C) (8oocc) | 71
Encapsulated strain gages Heat-resistant| |\ .+ ocictant | (Spot weldin 1.0 #B 1x10°
KHCR :I;i):eemal alloy | 0 ( pRot\;vm telzrr?;)). to750 | 25t0750 11,13,16 (750°C) (750°C) 72
; Heat-resistant ; i "
Encapsulated strain gages : Heat-resistant | (Spot weldin: 1.0 #B 1x10°
KHGS special alloy | oe (Spotwelding) ', | 2510750 | 11,1316 | @50ec) 7s0°c) | 73
2 wire
2
T Heat-resistant .
L | Encapsulated strain gages ; Heat-resistant | (Spot welding) 1.0 #B 1x108
S | KHOM ;li);c'al alloy | | Stal 196 to 650 | 20 10 650 11,13,16 (650°C) 650°C) 74
@
g
=
o Encapsulated strain gages
S | KHC 20 type 0.8 *A 4x10°
5
<
= Encapsulated strain gages ; i | Heat-resistant | (Spot welding) Room temp.
5 | KHC10type NiCralloy wire | 1 ota) -196t0550 | to 500 1,16 0.5 *A 4x10° | 75
('8
Encapsulated strain gages 0.5 5
KHG 5 type *A 2x10
High-temperature foil srain gages | Nicr alloy foil | Polyimide PI-32: 196 to 350 1010300 | 11,16,23 19 Bl | 77
High-temperature foil strain gages i i i Spot welding .
KH-Ga NiCr alloy foil | Stainless steel ( _50)10 350 10 to 300 11,16 0.5 B 1x107 79
. ' . PC-600: -196 to 250
w:gl_f;-temperature foil strain gages NiCr alloy foil | Polyimide EP-34B: 55 to 200 10 to 250 11,16,23 2.1 2x10 80
PI-32: -196 to 250
H o PC-600: 269 to 150
=& | [2u-temperatur foll stiain gages NiCr alloy foil | Polyimide CC-33A: 19610120 | -196t050 | 2,11 1% 2.2 1x10° 83
S k) UC-26: -196 to 50
c . . . .
‘g€ | Ultrahigh-elongation foil strain gages | GuNi alloy wire | Polyimide CC-36: -20 to 80 — — 20t030 | — 88
vE
o)) <
G
] ’ . . .
5 ¢ | High-elongation foil strain gages CuNi alloy foil | Polyimide CC-36: 10 to 80 — — 15 1x108 89
IL £ | KFEL
o
B Noninductive foil strain gages : f . PC-600: -196 to 150
Q
S, | KN NiCr alloy foil | Polyimide CG-33A: 196 to 120 0to 150 11,16, 23 1 1x10¢ 89
€3 CuNi alloy foil
S8 . . . PC-600: -196 to 150
58 | e dedfolstrain gages N oy foil | Copperfoil | CC-33A:-196t0120 | 10t0100 | 11,16 05 1x10¢ 90
L m (350Q) EP-34B: -55 to 150
@ = | Foil strain gages for bending strain ) . CC-33A: -50 to 80
&G | measurement CuNi alloy foil | Acrylate EP-18: 50 to 80 20 to 60 11,16,23 0.2 *B 4x10° 91
E45 | KFF EP-34B: -50 to 80
% Tl SRR Protector: Stud bolt
oil strain gages with protector : ; . Strain gage - .
£ % KCH CuNi alloy foil | Polyimide P 3, 80-33A: 11 1 A 1.2x106 | 92
= -40t0100
® *1. Underlined adhesives are those used for strain limit tests at room temperature and for fatigue tests at room temperature.
9 *2. Typical values with uniaxial gages. Strain limit is the mechanical limit where a difference between the strain reading and mechanical strain initiated by applying
S tension load exceeds 10%
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Selecting the type and the length of a leadwire cable
for the gage selected in 1 and 2

Virtually all KYOWA strain gages are delivered with a leadwire cable pre-attached to ensure
labor saving in gage bonding works by eliminating the need for soldering. Types and lengths of
the leadwire cable selectable for each gage are as follows.

Applicable KFG, KFR, KFRP, KFG, KFR, KFW, KFWS, KC,
Strain Gage KFP, KFL, KFEM, KFEL KFRP, KFP, KFEM, KFEL
Type of | — % -
Leadwire
Cable 2 3
polyester-coated | polyester-coated | Vinyl-coated flat 2-wire cable | Vinyl-coated flat 3-wire cable
COPPerwires | - copperwires Uniaxial Multiaxial Uniaxial Multiaxial
2cm N2C2 N2C3
3 N3C2 N3C3
4 N4C2 N4C3
) N5C2 N5C3
10 N10C2 N10C3
15 N15C2 N15C3 L15C2R L15C2S L15C3R L15C3S
° 30 N30C2 N30C3 L30C2R L30C2S L30C3R L30C3S
g 50cm N50C2 N50C3 L50C2R L50C2S L50C3R L50C3S
-§ 1m N1M2 N1M3 L1M2R L1M2S L1M3R L1M3S
§ 2 L2M2R L2M2S L2M3R L2M3S
"_cCS 3 L3M2R L3M2S L3M3R L3M3S
? 4 L4M2R L4M2S L4M3R L4M3S
- 5 L5M2R L5M2S L5M3R L5M3S
6 L6M2R LeM2S L6M3R L6M3S
8 L8M2R L8M2S L8M3R L8M3S
10 L10M2R L10M2S L10M3R L10M3S
15 L15M2R L15M2S L15M3R L15M3S
20 L20M2R L20M2S L20M3R L20M3S
30m L30M2R L30M2S L30M3R L30M3S
Model, etc. Twisted in the cases of 50cm and 1m long L-6; L-9 for 6m long or more L-7; L-10 for 6m long or more
Coating colors Note: i;rvéi[eaiszl&%m is applicable for ) S:g — (independent wire)
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When order, specify the model of the strain gage and the code
of the leadwire cable with a space in between.

Model of Strain Gage

KFG-2-120-C1-11

Code of Leadwire Cable

L1M3R

KFG, KFR, KFRP, KFL

e

KFRP, KFH,

KFL

——

eSS n I,

_-_i s 0 92| = — | =———
Midgl_t‘a’\;;crinlp;%rlzture Midgle-.temperature Vig&:ﬁg?;:d ;gmgwis::ﬁ;;?::ﬁge High-temperature G'asff'gﬁt_i?aﬁab'e
-wire cable 3_wire cable 3-wire cable 3-wire cable copper wires
R15C2 R15C3 J15C3 F15C3 H15C3 B15C3
R30C2 R30C3 J30C3 F30C3 H30C3 B30C3
R50C2 R50C3 J50C3 F50C3 H50C3 B50C3
R1M2 R1M3 JIM3 F1M3 H1M3 B1M3
R2M2 R2M3 J2M3 F2m3 Ha2Mm3 B2M3
R3M2 R3M3 J3m3 F3M3 H3M3 B3M3
R4M2 R4M3 Jam3 F4M3 H4M3 B4M3
R5M2 R5M3 J5M3 F5M3 H5M3 B5M3
R6M2 R6M3 J6M3 FeM3 HeM3 B6M3
R8M2 R8M3 J8M3 F8M3 H8M3 B8M3
R10M2 R10M3 J10M3 F10M3 H10M3 B10M3
R15M2 R15M3 J15M3 F15M3 H15M3 B15M3
R20M2 R20M3 J20M3 F20M3 H20M3 B20M3
R30M2 R30M3 J30M3 F30M3 H30M3 B30M3
L-11 L-12 L-13 L-3 L-17

Grey

Red (independent)
White
Black

Red (independent)
White
Black

Red (independent)
Blue
Blue

— Black (indgpendent)
— Yellow
- Green

Red (independent)
Blue
White

For KCW, KM, KH and KFRS, refer to Pages
52, 56, 79 and 60, respectively.
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Selecting a leadwire cable based on operating temperature range

and connection examples

L-type Leadwire Cables

. Nominal
Operating Number of |Reciprocating Coqted Unit
Temperature Model Type Conductor s egtrigisof Strands/ |Resistance | _ Wire Length
Range Material Sl Wire Diam. | per meter | Diameter (m)
(C) mm | mm @) | (mm)
Room Eg”ggo L-1 High-temperature leadwire VCVIL:,’,:SI alloy 0.07 1/0.30 14.20 0.50 50
-10 to 80 L-2 Vinyl-coated flat 3-wire cable | Copper wires 0.30 12/0.18 0.12 2.30 100
Fluoroplastic-coated Silver-plated

—269 to 250 L-3 high/low-temp. 3-wire cable | copper wires 0.14 7/0.16 0.28 0.98 50
Al :gng],go L-4 High-temperature leadwire Ecly(éalge;-rcvlﬁges 0.20 1/0.50 0.18 0.70 30
-10to 80 L-5 Vinyl-coated flat 2-wire cable | Copper wires 0.50 20/0.18 0.07 2.50 100

*q ) . :
-10 to 80 L-6 Vinyl-coated flat 2-wire cable | Copper wires 0.08 7/0.12 0.44 1.00 100

*2 N
-10to 80 L-7 Vinyl-coated flat 3-wire cable | Copper wires 0.08 7/0.12 0.44 1.00 100

*1

-10to 80 L-9 Vinyl-coated flat 2-wire cable | Copper wires 0.11 10/0.12 0.32 1.00 100

*2 ) ) .

-10to 80 L—1 0 Vinyl-coated flat 3-wire cable Copper wires 0.11 10/0.12 0.32 1.00 100
-100t0150 | L-11 Middle-temperature fg‘é%;m}feds 008 | 7012 | 050 | 086 | 100
-100t0 150 | L=12 Niddle-temperature Sg‘é%;fﬁffeds 008 | 7/012 | 050 | 086 | 100

_ %j: Vinyl-coated normal-temp. Tin-plated
-10t0 80 L 1 3 low-noise 3-wire cable copper wires 0.09 7/0.13 0.46 8.50 100
4 - Chloroprene-coated normal-temp. | Tin-plated
50t090 | L=-14 %: oS Ao ool copper wires | 008 7/0.12 0.48 4.00 100
Fluoroplastic-coated high/low- | Silver-plated
-269 to 250 L'1 5 % I temp. low-noise 3-wire cable | copper wires 0.08 7/0.12 0.48 2.50 10
_ Fluoroplastic-coated high/low- | Silver-plated
269 t0 250 L 1 6 ?Z} temp. low-noise 4-wire cable | copper wires 0.08 7/0.12 0.48 8.30 10
26910350 | L=17 |=—==———==0low tomperature yé%'fé}%?:gsd 007 | 1/030 | 050 | 038 30

“1. These models have a suffix R, W, G, Y or B indicating the coating color; red, white, green, yellow or black. e.g. L-6B: Black vinyl coated.
*2. These models have a suffix WR, WL or WY indicating the stripe color; red, blue or yellow on white vinyl coating. e.g. L-7WR: Red stripe on white coating.

Cable . . Cable . .
Type 2-wire System 3-wire System Typs 2-wire System 3-wire System
Cc2
C3
Red Red stripe
C1 I
s £ ’
L 2 C15 i 4
Red e & .
Depending on the gage length, C16
gage leads are arranged in
either of 2 different ways. )
T he)same applies to D16 and Red Red stripe
D17.
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Cable Cable

Typs 2-wire System 3-wire System Type 2-wire System 3-wire System
(] ]
[ ] D17
Red White Yellow stripe Red stripe
Red stripe Blue stripe
D2 D28
Red stripe
Red/< :
Red stripe ; ﬂﬂMﬂT\ \S(terlilggl
D4

Red stripe

D31
Blue stripe

* Wi O (i
{f SEE T

D39 Red White Red stripe Yellow stripe

[7)
@
@
Q
=
>
Q
Qo
2
1
=)
(o)
o
Q
]

-~
=y
T -

—

-::Ewe

D16 D30

; Yellow
White Red stripe {/ ﬁ stripe

Green Blue stripe

Red
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Selecting adhesive and bonding tools

To obtain good measurement results, the strain gage must be bonded completely to

the measuring object. Thus, it is important to select a suitable adhesive for the
materials of the measuring object and gage base and for measuring conditions.

[Export controlled product:]Product which falls under export regulations on strategic commodities as provided for in the Foreign Exchange

Law and the Foreign Trade Control Law.

Export controlled product

temperature.

If itis difficult to heat to 200°C, "2
hours at 200°C" may be changed
to "5 hours at 160°C" with all
other condtions followed.

liquid

Curi Operating Major Major
Model Type Features R e ; Tempature | Ingredient | Capacity Applicable Applicable
equirements | pange (°C) Materials Gages
¢ Suitable for bonding general- )
Apply finger pressure (100
purpose gages, such as KFG and
KFR, which are used for general | 300d kP?_)h f°r|15 o tgo _ KFG, KFGT, KFR,
stress measurement at normal | S€CONCS. hen, jeave tne o Metals (steel, stainless steel, | KFW, KFWS,
Instantaneous |  temperatures of 20 to 80°C. gageasitisfor1hour copper, aluminum alloys | KFRP, KFRS,
adhesive * Quick curing time and stable Thtg flntger z{gssur(je app(l;- 1 type of 2g x1 A0S0/A2024,etc) | KFP KFMLL, KSP
CC-SSA cured at bonding of various materials ina | 210N |mte I erst epen ’ -196t0 120 | cyanoacrylate or * Plastics ~ (acrylate,  vinyl KSN (exc Ié5) ’
normal wide range of temperature and ;1”9 ,gn empgrq ure %ﬂ liquid 2gx5 chloride, nylon, etc) - £9),
temperatures | humidity ranges. urnicity -condtions. The « Composite materials (CFRP, | KSPH, KSPL, KFL,
+ Quick curing ensures smooth | OWer the temperature and GFRP, printed board, etc.) KFN, KFS, KFF,
bonding works. humidity, the longer the » Rubber KCH, KV
» Enables measurement in approxi- {!nger prgssdure application
mately 1 hour from bonding. ime required.
+ Suitable for bonding a gage to | Appl finger pressure (100 to
porous materia\sg su%hg as | 300KkPa) for30to 60 seconds.
Instantaneous |  concrete for general stress | 1nen, leave the gage as it is ; . 2g x1 « Concrete
CC-35 23?:{132/? measurementfzoat " gormal fTohrew fri‘r%fro;rgﬂsﬁ-e anpication | 30 to 120 cyan%lsgr;ate or « Mortar KFG, KFGT, KFR,
a temperatures of 20 to 80°C. e di -
normal . Higﬁ viscosity makes it suitable Emfedﬂiﬁf,i‘.’;?yd@gn%ﬂ.m"%e liquid 29x5 * Lumber KC, KFRF, KFP
temperatures for bonding to porous materials | lower the temperature and
such lumber and concrete. humidity, the longer the finger
pressure application time required.
o Suitable for bonding a high- : .
elretion gage such as KFEM | pbPYIge pessre (0010 » Metl (oo, staless st
?l?rgsﬁfglﬁtgtﬁg%mal tempera- | seconds. Then, leave the AWBEO/AZ024/A7075, ¥ | KFEM, KFEL,
o Suitable for bonding to hard-to %grz as it is for 1 hour or magnesium aloy, etc) | KFG, KFGT, KFR,
Instantaneous | phond  materials such  as T fincer pressure anpii 29 x1 * Plastics (acrylate, vinyl chloride, | KFW, KFWS,
adhesive auminum - alloy (A7075) and | o Nipore Gepny 1 type of nylon, polypropylene, etc) | KFRP, KFRS,
CC-36 | curedat magnesium alloy. %a on n|mte ml e;st ?pen ng | ~301t0 100 | cyanoacrylate or * Composite materials (CFRP. | KFp KEML, KSP,
normal + High peeling resistance, high hugmigity ecor?(?itiaoﬁ: éTihe liquid 2gx5 GFRP, printed board, efc) | | eq (excl. E5)
femperalufes | mpact resstance and less agng | joyer the temperature and :aoncrete KSPH, KSPL, KFF,
deteriotation of bonding strength | |y iy the longer  the ortar Ky P
* Strong bonding power to hard- | ¢ ; " * Lumber
to-bond materials finger pressure application o Rubber
* Curing time is longer than CC-33A. fime required.
309 o Metals (steel, stainless steel,
Cured at o Suitable for strain measurement Qﬁpz‘); %rtejrssur:t(gg;?ogozl%ﬁ?% 2 types of Main agent: copper, (aluminum alloy, etc,) KFG, KFGT, KFR,
EP-34B | jom at middle temperatures and for | o for 9 hous at 80°C. | 2210200 | epoxy liquid 5.69x4 | 4 Plastics (acrylate, PVC, etc) | KFRP, KFP,
I)errgget:g;ltjirﬁ; bonding gages for ransducers. | presging s possibe vith tape mixed Ctér|1ng agfnt: « Composite materials (CFRP, | KFH, KFF
dgx GFRP. printed board, etc.)
Cured at o Low viscosity makes it suitable | Apply pressure (50 to 100 2t i
ypes of * Metals (steel, stainless steel,
EP-18 |nomd for bonding gages (KFG-C20) | kPa) for 24 hoursatapprox. | —50to 100 | epoxy liquid 30 copper, (aluminum alloy, etc. KFG (C20), KFW,
temperat i : : poxy liq 9 pper % ete) | KFWS, KFF
CMPEralEs | embeddable in bolts. 25°C or for 2 hours at 80°C. mixed o Plastics (acrylate, PVC, etc.) ’
or by heating , VG,
o Suitable for strain measurement | Apply pressure (150 to 300 ) ) KFG, KFR, KFH,
PC_BOO Cured by at low, middle and high tempera- | kPa) for 1 hour at 80°C, 2 | _ogq 1o 250 | 1 heating type 100 * Metals (steel, stainless steel, | kr| "KEN. KFS.
heating tures and for bonding gages for | hours at 130°C and then, 2 of phenol liquid 9 copper, aluminum alloy, etc.) KFRYS KV‘ !
transducers. hours at 150°C. ’
Apply pressure (200 to 500
kPa) for 1 hour at 100°C, 2
hours at 200°C and then,
Cured by ¢ Suitable for bonding gages for Zgitratfiﬁ; thrr?;euryasturaet V\I/Rﬁ 1 heating type 20 * Vitls (steel, stanless steel
PI'32 heating strain measurement -at high | the pressure removed. 26910350 | of poluyimide ¢ copper, aluminium aloy, etc) KFU, KPR

Note: The stated operating temperature range is for the adhesive only, and may differ depending on combinations with gages. When using, read the attached instruction
manual carefully.
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M Gage Bonding Tool Kit

O GTK-77 Tool Kit

This kit includes all tools, gage terminals, solder and other expendables required for gage
bonding work.

Contents

Tool box, screwdriver set, tweezers, nippers, radio pliers, tape measure (2 m), stainless steel
scale, protractor, sandpaper (#100), sandpaper (#320), soldering iron tip cleaner, knife,
cutter, scriber, soldering iron (40 W), compasses, marking pencil, mending tape, pencils (4H,
6H), scissors, cotton swabs, clean paper, high-temperature solder, flux for
high-temperature solder, heat-resistant glass tube, gage terminals (T-P1, T-P4, T-P5, T-P6,
T-P7, T-P8, T-P9,T-P10, T-F2, T-F3, T-F7, T-F8, T-F10, T-F13, T-F17, T-F25, T-H11, T-R9),
hair dryer (1200 W), insulation vinyl tape, table tap (2.5 m), soldering iron (ANTEX), silicon
rubber (2 mm), fluoroplastic sheet (0.1 mm)

M Gage Pressers

®Gage Pressers G-MATE
The G-MATE can apply pressure to a bonded strain gage continuously until the adhesive is
cured. It consists of a frame equipped with a strong ferrite magnet to firmly fix the object
under testing and a presser disk equipped with silicon sponge rubber and coil spring to apply
constant pressure to the strain gage.

: G-MATE-B

Name Model Application

Gage Mate G-MATE-B | For normal temperature (up to approx. 80°C)

High-temperature Gage Mate | G-MATE-H | For high temperature (up to approx. 180°C)

Sales unit: 6 pieces per pack

M Compact Spot Welder

®GW-3C Compact Spot Welder
Developed to mount encapsuled strain gages such as the KHCX, KHCS and KHCD and to fix

_” high-temperature leadwires and thermocouples, the GW-3C is an easy-to-use welder
- providing an increased welding capability and allowing continuously variable settings of
™ Kvowa - welding energy. (Patent pending)
Specifications
P Welding Energy:

LOW: 0 to 25 Ws, continuously variable
HIGH: 0 to 50 Ws, continuously variable
Welding Speed:
= 1Ws: 150 times/min., 5 Ws: 120 times/min., 10Ws: 80 times/min., 20 Ws: 60 times/min., 50 Ws: 30 times/min.
Power Requirements: 90 to 110 VAC, 50/60 Hz: 500 VA max.
Dimensions and Weight: 183(W) x 153(H) x 313(D) mm (excluding protrusions), approx. 8.2 kg (mainframe)
Accessories:
Square welding head, grounding clip (with 1.3 m long cable), 2 electrodes (GW-02), metal file, fuse (5 A),
hexagonal wrench, instruction manual
Option: Aluminum trunk (GW-01)
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Gage terminals and other accessories

. Gage Terminals A gage terminal is applied to the connection between a strain gage and leadwire to protect the gage

leads. It prevents the strain gage from receiving force and the gage leads from breaking or peeling off if

the leadwire is pulled to some extent.

. . ! Operating | Recom-
Dimensions (mm . Qty
Model STEETS () Base Material Condugtor per Temperature | mended | Remarks
WxLx1 Material | pack | Range (°C) |Adhensive
. . . . . | 20 sheets
T_ F2 5-pole 13 x55x 0.1 Glass epoxy Copper foil | (5poles/ | -196to 120 CC-33A
1-pole 13x 11x 0.1 sheet) EP-18
5-pole 13 x 65 x 0.1 CC-33A | For 3-wire
: - : : T-F3 1-pole 13x 13x 0.1 | G388 EPOXy 20 sheets | 01120 | Ep{g | system
rn rn rn rn rn Glass epoxy + Copperfol (5hpotl)es/
. . . . . shee
T_ F1 3 5-pole 13x 65 0.15 double-coated -30to 50 Not Self-bonding
1-pole 13 x 13 x 0.15 | adhesive tape required
5-pole 6 x 25 x 0.1 CC-33A
T-F7 1-pole6x5x0.1 | 1SS ePOXY 20 shoets | 1010120 | Ep.qg | Compact
~ ass epoxy + sheet I
T-F17 S-pole6x25x 015 1 4ol coated ) -30t0 50 ggtuired Self-bonding
1-pole 6x5x0.15 | aghesive tape
T 5-pole 4 x 30 x 0.1 | 20sheets CC-33A
0 060 060 00 00 -
. ‘ ‘ | | | ‘ T_ F8 1-pole 4 x 6 x 0.1 Glass epoxy Copper foil (Sisgtl)es/ 196 to 120 EP-18
o
= cC-33a | Mainly for
:6_ T. F1 0 15x50x0.1 Glass epoxy Copper foil | 10 sheets | -196t0 120 | Ep_1g g;zl:;nent
T F23 5-pole 14 x 55 x 0.1
= 1-pole 14 x 11 x 0.1
5-pole 9x 40 x 0.1 - | 20sheets | -196 to 200, ~ For high
T-F24 1—pole 9x8x01 Polyimide Copper foil | (5 poles/ | -196to 120 EgngA temperature,
s : sheet) with CC-33A compact
T F25 5-pole 6 x 25 x 0.1
= 1-pole 6 x 5 x 0.1
T F26 5-pole 14 x 55 x 0.1
= 1-pole 14 x 11 x 0.1
20 sheets .
u“""" 5-pole 9x 40x 0.1 imi i For high
T-F27 1pole9x8x0.1 | ovimide Copper foil (siggt'fS/ -19610350 | P32 | jerperature
T F28 5-pole 6 x 25 x 0.1
= 1-pole 6 x 5 x 0.1
— T-P1 14x10x4 Styrene -30 to 80 CC-33A
% Tin-plated 20 pieces
Styrene + copper wire Not .
— T-P4 14x10x45 double-coated 301050 | required | Self-bonding
adhesive tape
T-P5 6Xx6x2 ABS -30t0120 | CC-33A | Compact
Tin-plated .
; 20 pieces
ABS + copper wire
T-P6 6x6x25 double-coated -30t0 50 Not Self-bonding
e required
adhesive tape
@ For 3-wire
g T-P7 15x10x4 ABS ' -30t080 | CC-33A | (A0
= -¥L Tin-plated |, pieces
= ABS + copper wire
Not .
= - 15x10x 4.5 double-coated -30 to 50 - Self-bonding
T P8 adhesive tape required
T_ Pg 6x5x4 ;‘S,fé::gsmm Compact
. Tin-plated .
3 . copper wire 40 pieces | -30to 90 CC-33A
Heat-resistant Rubber on
T-P1 0 6x5x6 styrene + rubber the rear
Neoprene Tin-plated ] R - For large
10x10x5 rubber copper wire 20 pieces | -30to 80 CC-33A strain
ﬁ W . With lead
L = 15x30x 6 Neoprene Tin-plated | 50 pieces | -10to80 | CC-33A | contact
! ‘ rubber copper wire preventing plate
£e L ‘ Stainless steel + Room For high-
%g 7x20x8 silicic acid glass Kobar 10 pieces ien;ggrature Welding teamgerature
2 o} gag

28 KYOwA STRAIN GAGES




B Coating Agents

® Coating Agents
Coating agents are applied to gages
and gage terminals to prevent gages
from adsorbing moisture in outdoor or

© : Excellent
O : Somewhat excellent
A I Somewhat inferior
X I Inferior
Model C-1B C-4 C-5 AK-22 VMTAP ARALDITE-T,-C | HAMATITE-Y | KE-4898W
Rubber solvent - Press-fitting - . Rubber solvent | Silicon solvent
Type Hot-melttype | Hot-mefttype | {n0 Special clay rubber typs | 2auid type (1:1) | 400 type
e g ge| 301040°C | -501060°C | -2691060°C | -19610170°C | -301080°C | -010100°C | -201070°C | -5010200°C
Curing Heat-melted & Heat-melted & Melted & dried at : . 24 hours Melted & dried at | Melted & dried at
Requirements | cured at room temp. | cured at room temp.| room temp. 12 hrs. Press-fitted Press-fitted at room temp. | room temp. 12 hrs. | room temp. 12 hrs.
Moisture/Water-
proofness © @ @ @ O A O A
Mechanical
Protection A A A A A © A A
Qil
Resistance A A A A A O AN ZaN
Alcohol
Resistance O O O O O O O O
Toluene
Resistance X X X X X O X X
Alkalescent
Resistance O O O O O O AN ZAN
Weak-acid
Resistance O O O O O O YAN YAN
Content 500g 500 g 1009 500 g 38mmx6m 2.1173 Eg 15kg 100g
Material Paraffin wax vl\\//l;cxrocrystalhne Butyl rubber ?lljmr;ua%?g radditive Butyl rubber Epoxy Sjrgg;orprene Silicon
. . . Main agent: Light milk white . .
Color White White Light yellow Dark green Black Curing agent Lightyelow Black Milk white
Can be applied Excellent cohe- | Minimal restriction| The clay-like The tape shape | Highly effective Suitable for final | Highly heat-
with a brush after | siveness makes |in ultra-low shape ensures faciliates mechanial protec-| finish of multi- resistant coating
Features | Melting through it suitable for temperature easy coating coating work. tion makes it layer coating. agent.
heating. Suitable | application to applications. work. suitable for upper
for underlayer of | wall surface. Operating temp. layer of multilayer
multilayer coating. range is wide. coating.

es for High-temperature Gages

When using, read the attached Instruction Manual carefully.

® HTG Series Accessories for High-temperature Gages

Description Model Specifications Q'ty
(b Q. Fusion temperature: 309°C 40 cm long
High-temperature solder e Maximum operating temperature: 350°C | bar x 2
Flux for high-temperature Q. Ingredients:
solder e Inorganic acid + alcohol 20 mL
Heat-resistant glass tube | HTG-G-TUBE | |ne" diameter: 1.5 mm 10 pieces
eat-resistant glass tube -G- Length: 1 m p
. Heat resistance: 200°C
Heat-resistant Teflon tape HTG-T-TAPE Width: 12.7 mm 32.9 mlong
" Heat resistance: 350°C
Heat-resistant glass tape HTG-G-TAPE Width: 25 mm 33 mlong

Note: The maximum operating temperature of 350°C for the high-temperature solder and the heat resistance
of 350°C for the heat-resistant glass tape apply to a short-term operation.
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Gages for General Stress Measurement

B General-purpose
Foil Strain Gages

The KFG gages use polyimide resin for the
base approximately 13um thick, ensuring
excellent flexibility. Besides indoor measure-
ment, the outstanding moisture resistance lets
them effectively perform outdoor measure-
ment. Unless directly exposed to waterdrops,
no coating treatment is required.

Base width
Grid width
Gage lead

Grid length ‘

Base length

Various lengths and patterns are available to
cope with multiple applications.

Excellent moisture resistance.

The thin gage base provides less resiliency, and
thus ensures excellent workability and easy
bonding to curved surfaces.

Compensated temperature range is as wide as
10 to 100°C and thermal effect in a range of 20
to 40°C is as small as +1 um/m/°C.

Strain limit at room temperatures is approxi-
mately 5% and fatigue life is 1.2 x107 times
(uniaxial gages), making them suitable for
material tests.

For gages with a 2-wire cable, the resistance
and the gage factor are as stated including the
leadwires.

@® Gage Factor Approx. 2.1

@ Applicable Linear Expansion Coefficients 5, 11, 16, 23, 27 (x10°/°C)
10 to 100°C

Applicable Adhesives and Operating Temperature Ranges
CC-33A: -196 to 120°C EP-34B: -55 to 150°C
CC-35: -30to 120°C PC-600: -196 to 150°C
CC-36: -30to 120°C

@ Self-temperature-compensation Range

M Typical characteristic curve of thermally-induced
apparent strain with KFG gage

s 140 . .

% 120 FG For gages with a 3-wire cable, the gage factor
5 10 ™ is as stated including the leadwires but the
s;x 80 stated resistance does not include the effect of
- @ +1 um/m/°C the leadwires.

- §

E 0|12 ‘ ‘ ‘ —_Temp. (°C)

g 2 =20 80__40 50 BO—_70 80 90 100

«© -

g 40 .

é 60 -1 um/m/°C

£ % .8

S -100 "7/07/00

E L

§ < Adhesive: CC-33A

Strain gages with 3-leadwire cable attached

M Types, lengths and codes of leadwire cables pre-attached to KFG gages

Type 2 pgcl,);eps;?:’-vci?easted < pggy';e;;(rar‘;v?:)ee;ted Vinyl-coated flat 2-wire cable Vinyl-coated flat 3-wire cable Mldgls;itreenlggrlzture Mldglj;itlzrr;gg:ture
C1,C2,C3,C15,C16,|C1,C2, C3,C15,C16,|C1,C2, C3, D1,D4, C1,C2,C3, D1,D4, C1,C2,C3,C15,C16,|C1,C2, C3, C15, C16,
D1, D3, D4, D6, D1,D2, D4, C15,C16, D16,D17, C15,C16, D16,D17, D1, D4, D9, D1,D2,D4,D9,
D16, D17, D28, D16, D17, D29, D30, | D9, D19, D39 D28, D29, D30 D2,D9,D19, D28, D29, D30 D16,D17,D19, D28, |D16,D17, D19, D28,
Length \ | p29, D30, D31 D31,D39 D29, D30, D39 D29, D30, D31, D39
2cm N2C2 N2C3
3 N3C2 N3C3
4 N4C2 N4C3
5 N5C2 N5C3
10 N10C2 N10C3
15 N15C2 N15C3 L15C2R L15C2S L15C3R L15C3S R15C2 R15C3
30 N30C2 N30C3 L30C2R L30C2s L30C3R L30C3S R30C2 R30C3
50 N50C2 N50C3 L50C2R L50C2S L50C3R L50C3S R50C2 R50C3
im N1M2 N1M3 L1M2R L1M2S L1M3R L1M3S R1M2 R1M3
2 L2M2R L2M2S L2M3R L2M3S R2M2 R2M3
3 L3M2R L3M2S L3M3R L3M3S R3M2 R3M3
4 L4M2R L4M2S L4AM3R L4M3S R4M2 R4M3
5 L5M2R L5M2S L5M3R L5M3S R5M2 R5M3
6 L6M2R L6M2S L6M3R L6M3S R6M2 R6M3
8 L8M2R L8M2S L8M3R L8M3S R8M2 R8M3
10 L10M2R L10M2S L10M3R L10M3S R10M2 R10M3
15 L15M2R L15M2S L15M3R L15M3S R15M2 R15M3
20 L20M2R L20M2S L20M3R L20M3S R20M2 R20M3
30m L30M2R L30M2S L30M3R L30M3S R30M2 R30M3
Oprg. temp. range -196 to 150°C -10to 80°C -100 to 150°C
Remarks | Twisted for 50 cm and 1 m long (with some exception) L-6; L-9 for 6 m or longer L-7; L-10 for 6 m or longer L-11 L-12
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KFG Gages

Leadwire
Cable Code

L1M3R
L3M3R
L5M3R
L1M2R

KFG-30-120-C1-11
16
23
27

Uniaxial
Base Size
Gage Length 30 mm
Resistance 120Q
Pieces per Pack 10

37 x 5.2 mm

Leadwire
Cable Code

L1M3R
L3M3R
L5M3R
L1M2R
L3M2R
L5M2R
R1M3
R3M3
R5M3
R1M2
R3M2
R5M2
N30C3
N50C3
N1M3
N30C2
N50C2
N1M2

KFG-6-120-C1- 11

Uniaxial
Base Size
Gage Length 6 mm
Resistance 120Q
Pieces per Pack 10

10 x 3.4 mm

When ordering, specify the model number as follows:

KFG-[ -120-C1-[ | EE¥A

KFG-30-120-C1-11 LIM3R

Uniaxial

Leadwire
Cable Code

L1M3R
L3M3R
‘ L5M3R

=== v

: L3M2R

KFG-20-120-C1-11
16
23
27

Uniaxial
Base Size
Gage Length 20 mm
Resistance 120Q
Pieces per Pack 10

28 x 8 mm

Leadwire
Cable Code

L1M3R
L3M3R
L5M3R
L1M2R
L3M2R
L5M2R
R1M3
R3M3
R5M3
R1M2
R3M2
R5M2

23  \30C3
27 N50C3
5 N1M3
N30C2
N50C2
N1M2

KFG-5-120-C1- 11
16

Uniaxial
Base Size
Gage Length 5 mm
Resistance 120Q
Pieces per Pack 10

9.4 x 2.8 mm

Leadwire Cable - Type and Shape

KFG-10-120-C1-11

Uniaxial

Base Size

16 x 5.2 mm

Gage Length

10 mm

Resistance

120Q

Pieces per Pack 10

KFG-4N-120-C1-11

Uniaxial

Base Size

8x 1.4 mm

Gage Length

4 mm

Resistance

120Q

Pieces per Pack 10

Oprg. Temp. Range Leadwire Length Leadwire Cable Code

Leadwire
Cable Code

L1M3R
L3M3R
L5M3R
L1M2R
L3M2R
L5M2R

Leadwire
Cable Code

L1M3R
L3M3R
L5M3R
L1M2R
L3M2R
L5M2R
R1M3
R3M3
R5M3
R1M2
R3M2
R5M2
N30C2
N50C2
N1M2

Vinyl-coated flat 3-wire cable L-7 (L-10 for 6 m or longer) 1m L1M3R
-10t0 80°C 3m L3M3R
Es————a" - L5M3R
Vinyl-coated flat 2-wire cable L-6 (L-9 for 6 m or longer) im L1M2R
-10to 80°C 3m L3M2R
I —1
— 5m L5M2R
Middle-temperature 3-wire cable L-12 1im R1M3
— -100 to 150°C 3m R3M3
g = 5m R5M3
Middle-temperature 2-wire cable L-11 im R1M2
-100 to 150°C 3m R3M2
5m R5M2
30 cm N30C3
-196 to 150°C 50 cm N50C3
1m N1M3
2 polyester-coated copper wires 30 cm N30C2
A 30cm -196 to 150°C 50 cm N50C2
—ooooocooooooaileao——— 50cm = 1m 1m N1M2
Silver-clad copper wires ~196 to 150°C 2oimm
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KFG Gages

KFG-3-120-C1- 11
16
23
27

Uniaxial

Base Size 7.4 x 2.8 mm
Gage Length 3 mm
Resistance 120Q

Pieces per Pack 10

KFG-1-120-C1- 11
16
23
27

Uniaxial

Base Size 4.8 x 2.4 mm

Gage Length 1 mm

Resistance 120Q

Pieces per Pack 10

i e—

KFG-02-120-C1-11
16
23
27

Uniaxial

Base Size 3.3 x2.4 mm

Gage Length 0.2 mm

Resistance 120Q

Pieces per Pack 10
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Leadwire
Cable Code

L1M3R
L3M3R
L5M3R
L1M2R

Leadwire
Cable Code

L1M3R
L3M3R
L5M3R
L1M2R
L3M2R
L5M2R
R1M3
R3M3
R5M3
R1M2
R3M2
R5M2
N30C2
N50C2
N1M2

Leadwire
Cable Code

L1M3R
L3M3R
L5M3R
L1M2R
L3M2R

Uniaxial/Biaxial

KFG-2-120-C1-

Uniaxial

11
16
23
27

5

Base Size 6.3 x 2.8 mm

Gage Length 2 mm

Resistance 120Q

Pieces per Pack 10

KFG-1N-120-C1-11

16
23
27
Uniaxial
Base Size 4.2 x 1.5 mm

Gage Length 1 mm

Resistance 120Q

Pieces per Pack 10

===
Ll

KFG-10-120-D16-11
16
23
27

Biaxial, 0°/90°
stacked rosette

Base Size 21 mmao
Gage Length 10 mm
Resistance 120Q

Pieces per Pack 10

Leadwire
Cable Code

L1M3R
L3M3R
L5M3R
L1M2R

Leadwire
Cable Code

L1M3R
L3M3R
L5M3R
L1M2R
L3M2R
L5M2R
R1M3
R3M3
R5M3
R1M2
R3M2
R5M2
N30C2
N50C2
N1M2

Leadwire
Cable Code

L1M3S
L3M3S
L5M3S
L1M2S
L3M2S

KFG-2N-120-C1-11

Uniaxial

16
23
27

Base Size 5.3x 1.4 mm

Gage Length 2 mm

Resistance 120Q

Pieces per Pack 10

KFG-03-120-C1-11

16
23
27
Uniaxial
Base Size 3.5 x 2.4 mm

Gage Length 0.3 mm

Resistance 120Q

Pieces per Pack 10

KFG-5-120-D16-11
16
23
27

Biaxial, 0°/90°

stacked rosette

Base Size 11 mmao

Gage Length 5 mm

Resistance 120Q

Pieces per Pack 10

Leadwire
Cable Code

L1M3R
L3M3R
L5M3R
L1M2R

Leadwire
Cable Code

L1M3R
L3M3R
L5M3R
L1M2R
L3M2R
L5M2R
R1M3
R3M3
R5M3
R1M2
R3M2
R5M2
N30C2
N50C2
N1M2

Leadwire
Cable Code

L1M3S
L3M3S
L5M3S
L1M2S
L3M2S



KFG Gages Biaxial/Triaxial

Leadwire Leadwire Leadwire

Cable Code Cable Code Cable Code
L1M3S L1M3S L1M3S
L3M3S L3M3S L3M3S
L5M3S L5M3S L5M3S
L1M2S L1M2S L1M2S
L3M2S L3M2S L3M2S
L5M2S L5M2S L5M2S
R1M3 R1M3 R1M3
R3M3 R3M3 R3M3
R5M3 R5M3 R5M3
16 R3M2s 16 R3m2 16 R3m2
23 R5M2S 23 R5M2 23 R5M2
N30C3 27 N30C2 27 N30C2
27 nNsoc3 N50C2 N50C2
Biaxial, 0°/90° mgﬂgz Biaxial, 0°/90° N1M2 Biaxial, 0%/90° N1M2
stacked rosette N50G2 stacked rosette stacked rosette
Base Size 10 mmo N1M2 Base Size 8 mm¢ Base Size 5mmo
Gage Length 3 mm Gage Length 2 mm Gage Length 1 mm
Resistance 120Q Resistance 120Q Resistance 120Q
Pieces per Pack 10 Pieces per Pack 10 Pieces per Pack 10
Leadwire Leadwire Leadwire
Cable Code Cable Code Cable Code
L1M3S L1M3S L1M3S
L3M3S L3M3S L3M3S
‘F~S———— L5MS3S ‘—mil———————— L5MS3S L5M3S
€ L1M2S € L1M2S L1M2S
= L3M2s S==———————  L3M2S L3M2S
L5M2S L5M2S L5M2S
R1M3 R1M3 R1M3
R3M3 R3M3 R3M3
R5M3 R5M3 =-10- - - R5M3
KFG-2-120-D29-11 r-ns  KFG-1-120-D29-11 [oMvs  KFG-10-120-D17-11 RoWS
16 R3M2 16 Ram2 16 R3m2
293 R5M2 23 R5M2 23 R5M2
N30C3 N30C3 27 N30C3
27  nsoc3 27 N50C3 | Triaxial, 09/90°/45° N50C3
Biaxial, 0°%/90° Naos,  Biaxial, 09/90° Nags,  stacked rosette Naoe,
plane arrangement N50G2 plane arrangement N50G2 for stress analysis N50G2
Base Size 9.3x 11.6 mm N1M2 Base Size 8.8 x 11.6 mm N1M2 Base Size 21 mmao N1M2
Gage Length 2 mm Gage Length 1 mm Gage Length 10 mm
Resistance 120Q Resistance 120Q Resistance 120Q
Pieces per Pack 10 Pieces per Pack 10 Pieces per Pack 10
Leadwire Cable - Type and Shape Oprg. Temp. Range Leadwire Length Leadwire Cable Code
When ordering, specify the model number as follows: Vinyl-coated flat 3-wire cable L-7 (L-10 for 6 m or longer) im L1M3R: L1M3S
E = or -10 to 80°C 3m L3M3R: L3M3S
e — 5m L5M3R: L5M3S
= ]- | Lcadwire Vinyl-coated flat 2-wire cable L-6 (L-9 for 6m or longer) im L1M2R: L1M2S
KFG D 120 I:] D -10to 80°C 3m L3M2R: L3M2S
5m L5M2R: L5M2S
Middle-temperature 3-wire cable L-12 1m R1M3
— : (= = 100 to 150°C 3m R3M3
| ‘ 5m R5M3
Middle-temperature 2-wire cable L-11 im R1M2
KFG-10-120-D17-11 L1IM3S N -100 to 150°C 3m R3M2
‘ : i 5m R5M2
3 polyester-coated copper wires 30 cm N30C3
=\ 30 cm -196 to 150°C 50 cm N50C3 (%)
=N A | No=—=50cm - 1 m 1m N1M3 0,
2 polyester-coated copper wires 30 cm N30C2 ;
—\ 30cm -196 to 150°C 50 cm N50C2 [
—ococooooooooaileo———_ 50cm = 1m 1m N1M2 §
Silver-clad copper wires _196 t0 150°C 25 mm
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KFG Gages

Triaxial, 0°/90°/45°
stacked rosette
for stress analysis

Base Size 11 mma@
Gage Length 5 mm
Resistance 120Q

Pieces per Pack 10

KFG-1-120-D17-11

16
23
Triaxial, 0/90°/45° 27
stacked rosette
for stress analysis
Base Size 5 mm¢
Gage Length 1 mm
Resistance 120Q
Pieces per Pack 10
na
KFG-2-120-D1- 11
16
23
27
5
Biaxial, 0°/90°
Base Size 10 x 8.5 mm
Gage Length 2 mm
Resistance 120Q

Pieces per Pack 10
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Triaxial/Biaxial/Biaxial for Torque Measurement

Leadwire
Cable Code

L1M3S
L3M3S
L5M3S
L1M2S
L3M2S
L5M2S
R1M3
R3M3
R5M3
R1M2
R3M2
R5M2
N30C3
N50C3
N1M3
N30C2
N50C2
N1M2

Leadwire
Cable Code

L1M3S
L3M3S
L5M3S
L1M2S
L3M2S
L5M2S
R1M3
R3M3
R5M3

Leadwire
Cable Code

Leadwire
Cable Code

L1M3S
L3M3S
L5M3S
L1M2S
L3M2S
L5M2S
R1M3
R3M3
R5M3
R1M2
R3M2
R5M2
N5C2
N15C2
N30C2

KFG-3-120-D17-11

Triaxial, 0°/90°/45°
stacked rosette
for stress analysis

16
23
27

Base Size 10 mm¢@
Gage Length 3 mm
Resistance 120Q

Pieces per Pack 10

(i

KFG-2-120-D30-11

16
23
27
Triaxial, 0°/90°/45°
plane arrangement
Base Size 9.3 x 11.6 mm
Gage Length 2 mm
Resistance 120Q

Pieces per Pack 10

Biaxial, 0°/90°

for torque measurement

Base Size 12 x 7 mm
Gage Length 2 mm
Resistance 120Q

Pieces per Pack 10

Leadwire
Cable Code

L1M3S
L3M3S
L5M3S
L1M2S
L3M2S
L5M2S
R1M3
R3M3
R5M3
R1M2
R3M2
R5M2
N30C3
N50C3
N1M3
N30C2
N50C2
N1M2

Leadwire
Cable Code

L1M3S
L3M3S
L5M3S
L1M2S
L3M2S
L5M2S
R1M3
R3M3
R5M3

Leadwire
Cable Code

L1M3R

KFG-2-120-D17-11

Triaxial, 0°/90°/45°
stacked rosette
for stress analysis

Base Size 8 mmao
Gage Length 2 mm
Resistance 120Q

Pieces per Pack 10

fid

KFG-1-120-D30-11

16
23
27
Triaxial, 0°/90°/45°
plane arrangement
Base Size 8.8 x 11.6 mm
Gage Length 1 mm
Resistance 120Q

Pieces per Pack 10

KFG-2-120-D31-11

Biaxial, 0°/90°

16
23
27

for torque measurement

Base Size 8 x 6.5 mm
Gage Length 2 mm
Resistance 120Q

Pieces per Pack 10

Leadwire
Cable Code

L1M3S
L3M3S
L5M3S
L1M2S
L3M2S
L5M2S
R1M3
R3M3
R5M3
R1M2
R3M2
R5M2
N30C2
N50C2
N1M2

Leadwire
Cable Code

L1M3S
L3M3S
L5M3S
L1M2S
L3M2S
L5M2S
R1M3
R3M3
R5M3



KFG Gages

Leadwire
Cable Code

N5C2
— N15C2
R\g N30C2
H
A
KFG-2-120-D3- 11
16
23
27
Triaxial, 0°/90°/45°
Base Size 11 x 11 mm
Gage Length 2 mm
Resistance 120Q
Pieces per Pack 10
Leadwire
Cable Code
N5C2
N15C2
N30C2

KFG-2-120-D6- 11

16

23

27
Quadraxial, 0°/30°/90°/150°
Base Size 17 x 17 mm
Gage Length 2 mm
Resistance 120Q

Pieces per Pack 10

When ordering, specify the model number as follows:

KFG-[]-120-C3-[_ |

KFG-1-120-C3-11 LIM3R

Leadwire
Cable Code

L1M3S
L3M3S
L5M3S
L1M2S
L3M2S
L5M2S
R1M3
R3M3
R5M3
KFG-2-120-D4- 11 Rgimo
16 R3m2
R5M2
23 N5C2
27 N15C2
N30C2
Triaxial, 0%/120°/240°
Base Size 12 x 12 mm
Gage Length 2 mm
Resistance 120Q
Pieces per Pack 10
Leadwire
Cable Code
L1M3R
L3M3R
L5M3R
g L1M2R
L3M2R
L5M2R
R1M3
R3M3
R5M3
KFG-1-120-C2- 11 Rgiwo
16 R3Mm2
R5M2
23 N5C2
27 nN15c2
Uniaxial, N30C2
gage lead at both ends
Base Size 5.6 x 3 mm
Gage Length 1 mm
Resistance 120Q

Pieces per Pack 10

Leadwire Cable - Type and Shape Oprg. Temp. Range Leadwire Length Leadwire Cable Code

KFG-1-120-D4- 11
16
23
27

Triaxial, 0°/120°/240°

Base Size 7 x 7 mm
Gage Length 1 mm
Resistance 120Q

Pieces per Pack 10

KFG-1-120-C3- 11

16
23
27
Uniaxial,
gage lead at both ends
Base Size 5.5 x 2.7 mm
Gage Length 1 mm
Resistance 120Q

Pieces per Pack 10

Triaxial/Quadraxial/Uniaxial with gage lead at both ends

Leadwire
Cable Code

L1M3S
L3M3S
L5M3S
L1M2S
L3M2S
L5M2S
R1M3
R3M3
R5M3
R1M2
R3M2
R5M2
N5C2
N15C2
N30C2

Leadwire
Cable Code

L1M3R
L3M3R
L5M3R
L1M2R

Vinyl-coated flat 3-wire cable L-7 (L-10 for 6 m or longer) 1im L1M3R: L1M3S
e @ -10t0 80°C 3m L3M3R: L3M3S
= B 5m L5M3R! L5M3S
Vinyl-coated flat 2-wire cable L-6 (L-9 for 6 m or longer) im L1M2R: L1M2S

-10to 80°C 3m L3M2R: L3M2S
B e —) :
= 5m L5M2R: L5M2S

Middle-temperature 3-wire cable L-12 im R1M3
e g -100 to 150°C 3m R3M3

I t \ 5m R5M3
Middle-temperature 2-wire cable L-11 im R1M2
-100 to 150°C 3m R3M2
RS ——
= 5 R5M2
3 polyester-coated copper wires 30 cm N30C3
i 30cm -196 to 150°C 50 cm N50C3
ORISR ISR \prezse=———50cm - 1 m 1im N1M3

2 polyester-coated copper wires 30 cm N30C2

=\ 30cm -196 to 150°C 50 cm N50C2
oo ocococooaileo———"__ 50cm-1m im N1M2

Polyester-coated copper wires 5cm N5C2

=1 -196 to 150°C 15 cm N15C2
o 30 cm N30C2
Silver-clad copper wires or @ ~196 to 150°C 25 mm
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KFG Gages

KFG-2-120-C15-11
16
23

Uniaxial for shearing 27

strain measurement

(torque measurement possible
in combination with C16)

Base Size 5.2 x 3 mm
Gage Length 2 mm
Resistance 120Q

Pieces per Pack 10

i
Eooccd
H

(Pitch) P =2mm

KFG-1-120-D9- 11

16
23
Uniaxial 5-element 27
for concentrated
stress measurement
Base Size 12 x 4 mm
Gage Length 1 mm
Resistance 120Q

Pieces per Pack 5

P=2mm u
(Pitch)

- 0 (I (0 (o
aga8e
Upper side gage pattern Lower side gage pattern
KFG-1-120-D39-11

16
Biaxial 5-element %g
for concentrated
stress measurement
Base Size 12 x 6.4 mm
Gage Length 1 mm
Resistance 120Q

Pieces per Pack 5
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Leadwire
Cable Code

L1M3R
L3M3R
L5M3R
L1M2R
L3M2R
L5M2R
R1M3
R3M3
R5M3
R1M2
R3M2
R5M2
N30C3
N50C3
N1M3
N30C2
N50C2
N1M2

Leadwire
Cable Code

L1M3R
L3M3R
L5M3R
L1M2R

Leadwire
Cable Code

L1M3R
L3M3R
L5M3R
L1M2R
L3M2R
L5M2R
R1M3
R3M3
R5M3
R1M2
R3M2
R5M2
N10C2

KFG-2-120-C16-11
16
23

Uniaxial for shearing 27

strain measurement

(torque measurement possible
in combination with C15)

Base Size 5.2 x 2 mm
Gage Length 2 mm
Resistance 120Q

Pieces per Pack 10

Doy

(Pitch) P=3mm

KFG-2-120-D19-11

16
23
Uniaxial 5-element 27
for concentrated
stress measurement
Base Size 17 x 5 mm
Gage Length 2 mm
Resistance 120Q
Pieces per Pack 5
%:
KFG-5-60-C1- 11
16
23
27
Uniaxial 600Q
Base Size 10 x 3.4 mm
Gage Length 5 mm
Resistance 60Q

Pieces per Pack 10

Leadwire
Cable Code

L1M3R
L3M3R
L5M3R
L1M2R
L3M2R
L5M2R
R1M3
R3M3
R5M3
R1M2
R3M2
R5M2
N30C3
N50C3
N1M3
N30C2
N50C2
N1M2

Leadwire
Cable Code

L1M3R
L3M3R
L5M3R
L1M2R

Leadwire
Cable Code

L1M3R
L3M3R
L5M3R
L1M2R
L3M2R
L5M2R
R1M3
R3M3
R5M3
R1M2
R3M2
R5M2
N30C3
N50C3
N1M3
N30C2
N50C2
N1M2

LETTT

(l{;cjh) P=3mm
KFG-2-120-D9- 11
16
23
27

Uniaxial 5-element
for concentrated stress

measurement

Base Size 17 x 5 mm
Gage Length 2 mm
Resistance 120Q

Pieces per Pack 5

(Pitch) P =2 mm

KFG-1-120-D19-11

16
23
Uniaxial 5-element 27
for concentrated
stress measurement
Base Size 12 x 4 mm
Gage Length 1 mm
Resistance 120Q
Pieces per Pack 5
=) E—
KFG-2-60-C1- 11
16
23
27
Uniaxial 600Q
Base Size 7.2 x 3.7 mm
Gage Length 2 mm
Resistance 60Q

Pieces per Pack 10

Uniaxial for shearing strain/Uniaxial 5-element for concentrated stress/Uniaxial 60 Q

Leadwire
Cable Code

L1M3R
L3M3R
L5M3R
L1M2R
L3M2R
L5M2R
R1M3
R3M3
R5M3
R1M2
R3M2
R5M2
N10C2

Leadwire
Cable Code

L1M3R
L3M3R
L5M3R
L1M2R

Leadwire
Cable Code

L1M3R
L3M3R
L5M3R
L1M2R
L3M2R
L5M2R
R1M3
R3M3
R5M3
R1M2
R3M2
R5M2
N30C3
N50C3
N1M3
N30C2
N50C2
N1M2



KFG Gages Uniaxial 350 Q/Biaxial 350 Q

Leadwire Leadwire Leadwire

Cable Code Cable Code Cable Code
L1M3R L1M3R L1M3R
L3M3R L3M3R L3M3R
L5M3R L5M3R L5M3R
L1M2R %: L1M2R %: L1M2R
L3M2R L3M2R L3M2R
L5M2R L5M2R L5M2R
R1M3 R1M3 R1M3
R3M3 R3M3 R3M3
R5M3 R5M3 R5M3
KFG-5-350-C1- 11 Riwo KFG-3-350-C1- 11 Riwo KFG-2-350-C1- 11 Riwo
16 R3M2 16 R3M2 16 R3M2
R5M2 R5M2 R5M2
23 N30C3 23 N30C3 23 N30C3
27 nsoc3 27 nNsoc3 27 nsoc3
N1M3 N1M3 N1M3
o N30C2 oy N30C2 oy N30C2
Unlax.lal 3500 N50G2 Unlaxllal 3500 N50G2 Unlaxllal 3500 NEOG2
Base Size 9.4 x 4.2 mm N1M2 Base Size 7.4 x 4.2 mm N1M2 Base Size 6.3 x 4.2 mm N1M2
Gage Length 5 mm Gage Length 3 mm Gage Length 2 mm
Resistance 350Q Resistance 350Q Resistance 350Q
Pieces per Pack 10 Pieces per Pack 10 Pieces per Pack 10
Leadwire Leadwire Leadwire
Cable Code Cable Code Cable Code
L1M3R L1M3S L1M3S
L3M3R L3M3S L3M3S
- L5M3R L5M3S L5M3S
L1M2R L1M2S L1M2S
L3M2R L3M2S L3M2S
L5M2R L5M2S L5M2S
R1M3 R1M3 R1M3
R3M3 R3M3 R3M3
R5M3 R5M3 R5M3
KFG-1-350-C1- 11 giv>  KFG-5-350-D16-11 giv2 KFG-3-350-D16-11 Rrim2
16 R3M2 16 R3M2 16 R3M2
R5M2 R5M2 R5M2
23 N30C2 23 N30C3 23 N30C3
27 Ns0C2 27 Ns50C3 27 Ns0C3
N1M2 Biaxial, 0%/90° mgﬂgz Biaxial, 0°/90° mégﬂgz
Uniaxial 350 Q stacked rosette 35000 N5002 stacked rosette 35002 N5002
Base Size 4.8 x 3.4 mm Base Size 11 mmao N1M2 Base Size 10 mmao N1M2
Gage Length 1 mm Gage Length 5 mm Gage Length 3 mm
Resistance 350Q Resistance 350Q Resistance 350Q
Pieces per Pack 10 Pieces per Pack 10 Pieces per Pack 10
Leadwire Cable - Type and Shape Oprg. Temp. Range Leadwire Length Leadwire Cable Code
When ordering, specify the model number as follows: Vinyl-coated flat 3-wire cable L-7 (L-10 for 6 m or longer) 1m L1M3R
-\ @ -10to 80°C 3m L3M3R
— == o 5m L5M3R
= = I Lozt Vinyl-coated flat 2-wire cable L-6 (L-9 for 6 m or longer) 1m L1M2R
KF G-[-350- - e - Soeare i
— 5m L5M2R
Middle-temperature 3-wire cable L-12 1im R1M3
— I gﬂ' -100 to 150°C 3m R3M3
| ‘ 5m R5M3
Middle-temperature 2-wire cable L-11 1m R1M2
KFG-3-350-D16-11 L1M3S P ——— ~100 to 150°C 3m R3M2
— 5m R5M2
3 polyester-coated copper wires 30 cm N30C3
=} 30cm -196 to 150°C 50 cm N50C3 (]
ORI [zs—=———50cm - 1 m 1m N1M3 S
2 polyester-coated copper wires 30 cm N30C2 ;
i 30 cm -196 to 150°C 50 cm N50C2 o)
e ceoaoaoa ko= 50cm - 1m 1m N1M2 §
Silver-clad copper wires ~196 to 150°C oimm
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KFG Gages

KFG-2-350-D16-11

Biaxial, 0°/90°

16
23
27

stacked rosette 35000

Base Size 10 mmao

Gage Length 2 mm

Resistance 350Q

Pieces per Pack 10

'3

L —
R e —

KFG-1-350-D29-11

Biaxial, 0°/90°

16
23
27

plane arrangement 350 Q)

Base Size 8.8 x 11.6 mm

Gage Length 1 mm

Resistance 350Q

Pieces per Pack 10

Triaxial, 0°/90°/45°
stacked rosette 350Q)
for stress analysis

Base Size 10 mmao
Gage Length 2 mm
Resistance 350Q

Pieces per Pack 10
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Leadwire
Cable Code

L1M3R
L3M3R
L5M3R
L1M2R
L3M2R
L5M2R

Leadwire
Cable Code

L1M3S
L3M3S
L5M3S
L1M2S
L3M2S
L5M2S
R1M3
R3M3
R5M3
R1M2
R3M2
R5M2
N30C3
N50C3
N1M3
N30C2
N50C2
N1M2

Leadwire
Cable Code

L1M3S
L3M3S
L5M3S
L1M2S
L3M2S

Biaxial 350 Q) /Triaxial 350 Q)

Biaxial, 0°/90°

stacked rosette 35000

Base Size 8 mmao

Gage Length 1 mm

Resistance 350Q

Pieces per Pack 10

KFG-5-350-D17-

Triaxial, 09/90°/45°
stacked rosette 35000
for stress analysis

11
16
23
27

Base Size 11 mmao
Gage Length 5 mm
Resistance 350Q

Pieces per Pack 10

Triaxial, 0°/90°/45°
stacked rosette 350Q)
for stress analysis

Base Size 8 mmao

Gage Length 1 mm

Resistance 350Q

Pieces per Pack 10

Leadwire
Cable Code

L1M3R
L3M3R
L5M3R
L1M2R
L3M2R
L5M2R

Leadwire
Cable Code

L1M3S
L3M3S
L5M3S
L1M2S
L3M2S
L5M2S
R1M3
R3M3
R5M3
R1M2
R3M2
R5M2
N30C3
N50C3
N1M3
N30C2
N50C2
N1M2

Leadwire
Cable Code

L1M3S
L3M3S
L5M3S
L1M2S
L3M2S

KFG-2-350-D29-11
16
23
27

Biaxial, 0°/90°

plane arrangement 350 Q

Base Size 9.3 x 11.6 mm

Gage Length 2 mm

Resistance 350Q

Pieces per Pack 10

KFG-3-350-D17-11

Triaxial, 0°/90°/45° 27
stacked rosette 350 Q0
for stress analysis

Base Size 10 mmo
Gage Length 3 mm
Resistance 350Q

Pieces per Pack 10

Triaxial, 0°/90°/45°
plane arrangement 350 Q)

Base Size 9.3 x 11.6 mm
Gage Length 2 mm
Resistance 350Q

Pieces per Pack 10

Leadwire
Cable Code

L1M3S
L3M3S
L5M3S
L1M2S
L3M2S
L5M2S

Leadwire
Cable Code

L1M3S
L3M3S
L5M3S
L1M2S
L3M2S
L5M2S
R1M3
R3M3
R5M3
R1M2
R3M2
R5M2
N30C3
N50C3
N1M3
N30C2
N50C2
N1M2

Leadwire
Cable Code

L1M3S
L3M3S
L5M3S
L1M2S
L3M2S



KFG Gages Triaxial 350 Q/Biaxial 350 Q/Biaxial 350 Qfor torque measurement

Leadwire Leadwire Leadwire
Cable Code Cable Code Cable Code
L1M3S L1M3S L1M3R
L3M3S L3M3S L3M3R
G L5M3S .E—‘ L5M3S ['W""""ﬂ L5M3R
¢ I L1M2S il L1M2S [ ; R1M3
n—m L3M2S : L3M2S R3M3
L5M2S L5M2S R5M3
R1M3 R1M3 N5C2
R3M3 R3M3 N15C2
R5M3 R5M3 N30C2
KFG-1-350-D30-11 Rgiv2 KFG-2-350-D1- 11 Rgim2 KFG-2-350-D2- 11
16 R3M2 16 R3Mm2 16
R5M2 R5M2
23 N30C3 23 N5C2 23
27 nNs0c3 27 nNisc2 27
Triaxial, 0%/90°/45° Nims N30C2 Biaxial, 09/90° 3500
plane arrangement 350 QQ N50G2 Biaxial, 0°/90° 350 Q) for torque measurement
Base Size 8.8 x 11.6 mm N1M2 Base Size 10 x 8.5 mm Base Size 12 x 6.8 mm
Gage Length 1 mm Gage Length 2 mm Gage Length 2 mm
Resistance 350Q Resistance 350Q Resistance 350Q
Pieces per Pack 10 Pieces per Pack 10 Pieces per Pack 10
Leadwire
Cable Code
L1M3R
L3M3R
L5M3R
R1M3
R3M3
R5M3
N5C2
N15C2
N30C2
KFG-2-350-D31-11
16
23
27
Biaxial, 0°/90° 350 Q)
for torque measurement
Base Size 10.5 x 6.5 mm
Gage Length 2 mm
Resistance 350Q
Pieces per Pack 10
Leadwire Cable - Type and Shape Oprg. Temp. Range Leadwire Length Leadwire able Code
When ordering, specify the model number as follows: Vinyl-coated flat 3-wire cable L-7 (L-10for 6 m or longer) im L1M3R: L1M3S
" o -10to 80°C 3m L3M3R: L3M3S
5m L5M3R: L5M3S
2= = 1= Leadwire Vinyl-coated flat 2-wire cable L-6 (L-9 for 6 m or longer) im L1M2R: L1M2S
KFG D 350 D D p— = -10to0 80°C 3m L3M2R: L3M2S
5m L5M2R: L5M2S
Middle-temperature 3-wire cable L-12 im R1M3
— 1 \ -100 to 150°C 3m R3M3
| e 5 m R5M3
Middle-temperature 2-wire cable L-11 im R1M2
KFG-2-350-D31-11 L1M3S e ~100t0 150°C 3m R3M2
5m R5M2
3 polyester-coated copper wires 30 cm N30C3
= 30cm -196 to 150°C 50 cm N50C3 (]
ORI IR prszse=———50cm - 1 m im N1M3 o,
2 polyester-coated copper wires 10 cm m;ggg ;
il 10cm - 30 cm q 30 cm i
Soccccococoooi feo——"""_ 50cm - 1 m SR e 50 cm N1M2 E
1m N5C2
Polyester-coated copper wires 5cm N15C2
e | E—— -196 to 150°C 15 cm N30C2
B 30 cm
Silver-clad copper wires 196 to 150°C 25 mm
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KFG Gages Uniaxial 500 Q for transducers/Uniaxial 1000 Q for transducers

Leadwire Leadwire Leadwire
Cable Code Cable Code Cable Code
L1M3R L1M3R L1M3R
L3M3R L3M3R L3M3R
L5M3R L5M3R L5M3R
%:’ L1M2R %: L1M2R %: L1M2R
L3M2R L3M2R L3M2R
L5M2R L5M2R L5M2R
R1M3 R1M3 R1M3
R3M3 R3M3 R3M3
R5M3 R5M3 R5M3
KFG-5-500-C1- 11 Riwo KFG-2-500-C1- 11 ziwmo KFG-5-1K-C1- 11 Riwo
16 R3M2 16 R3M2 16 R3M2
R5M2 R5M2 R5M2
23 N30C3 23 N30C3 23 N30C3
27 nNs50C3 27 Ns0C3 27 nNs50C3
Uniaxial 500 Q) Nags,  Uniaxial 5000 Nage,  Uniaxial 10000 R
for trgnsducers N5002 for trgnsducers N50G2 for trgnsducers N50G2
Base Size 11 x 4.9 mm N1M2 Base Size 7.5 x 4.4 mm N1M2 Base Size 11 x 4.9 mm N1M2
Gage Length 5 mm Gage Length 2 mm Gage Length 5 mm
Resistance 500Q Resistance 500Q Resistance 1000Q
Pieces per Pack 10 Pieces per Pack 10 Pieces per Pack 10
Leadwire
Cable Code
L1M3R
L3M3R
L5M3R
%: L1M2R
L3M2R
L5M2R
R1M3
R3M3
R5M3
KFG-2-1K-C1- 11 ziwo
16 R3M2
R5M2
23 N30C3
27 N50C3
Uniaxial 10000 Nates
for trgnsducers N50G2
Base Size 7.2x 4.5 mm N1iM2
Gage Length 2 mm
Resistance 1000Q

Pieces per Pack 10

Leadwire Cable - Type and Shape Oprg. Temp. Range Leadwire Length Leadwire Cable Code

When ordering, specify the model number as follows: Vinyl-coated flat 3-wire cable L-7 (L-10 for 6 m or longer) 1m L1M3R
E,. e -10to 80°C 3m L3M3R
— 5m L5M3R
Leadwire Vinyl-coated flat 2-wire cable L-6 (L-9 for 6 m or longer 1m L1M2R
KFG-D-D-C1'D Cable Code Y ] ( — %! -10t0 80°C 3m L3M2R
—e 5m L5M2R
Middle-temperature 3-wire cable L-12 1im R1M3
-100 to 150°C 3m R3M3
5m R5M3
KFG 2 1K C1 11 L1 M3R Middle-temperature 2-wire cable L-11 im R1M2
-Da - - _ X -100 to 150°C 3m R3M2
| ‘ = 5m R5M2
3 polyester-coated copper wires 30 cm N30C3
== 30 cm -196 to 150°C 50 cm N50C3
PSP pez=———50cm - 1 m 1m N1M3
2 polyester-coated copper wires 30 cm N30C2
—\ 30cm -196 to 150°C 50 cm N50C2
—ocooocoooooaileoc——_ 50cm - 1m 1m N1M2
Silver-clad copper wires ~196 to 150°C 25 mm
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Gages for Residual Stress Measurement

iz (ow
@%

(When a clip-equipped dedicated cable is used, the operating temperature range is
-10 to 80°C after any of applicable adhesies is cured

® Gage Factor

Approx. 2.1

@ Applicable Linear Expansion Coefficients 11, 16, 23 (x10°/°C)

@ Self-temperature-compensation Range

10 to 100°C

Applicable Adhesives and Operating Temperature Ranges

PC-600: -196 to 150°C
CC-33A: -196 to 120°C

KFG Gages

KFG-2-120-C1-11 T-F7

16

23
Uniaxial
Base Size 6.3 x 2.8 mm
Gage Length 2 mm
Resistance 120Q

Pieces per Pack 10

KFG-1-120-D16-11 T-F7
16
23

Biaxial, 0°/90°
stacked rosette
5 mma¢

Base Size
Gage Length 1 mm
Resistance 120Q
Pieces per Pack 10

CC-35: -30to 120°C
CC-36: —-30to 100°C

B Foil Strain Gages with Gage
Terminal

Gages for residual stress measurement are
KFG gages equipped with a gage terminal
which enables one-touch connection/discon-
nection of the leadwire cable. They are suitable
for residual stress measurement with the
cutting method. A clip-equipped dedicated
cable T-C26 (vinyl-coated, 2 m long) is option-
ally available.

Leadwire Cable - Type and Shape Oprg. Temp. Range Leadwire Length

Polyester-coated copper wires
with gage terminal

——wa|

-196t0150°C 15 mm

Uniaxial/Biaxial/Triaxial (with gage terminal)

KFG-1-120-C1-11 T-F7

16

23
Uniaxial
Base Size 4.8 x 2.4 mm
Gage Length 1 mm
Resistance 120Q

Pieces per Pack 10

KFG-2-120-D17-11 T-F7
16
23

Triaxial, 0°/90°/45°
stacked rosette

Base Size 8 mma
Gage Length 2 mm
Resistance 120Q

Pieces per Pack 10

KFG-2-120-D16-11 T-F7
16
23

Biaxial, 0°/90°
stacked rosette
Base Size 8 mmao
Gage Length 2 mm
Resistance 120Q
Pieces per Pack 10

KFG-1-120-D17-11 T-F7

16
23
@
Triaxial, 0°/90°/45° 2
stacked rosette o
Base Size 5 mmg §
Gage Length 1 mm
Resistance 120Q

Pieces per Pack 10
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Gages for Residual Stress Measurement

BFoil Strain Gages
for Boring Method

These gages are designed to measure residual
stress by releasing stress with a boring
method.

@ Gage Factor Approx. 2.1
@® Applicable Linear Expansion Coefficients 11, 16, 23, 27 (x10°/°C)
@ Self-temperature-compensation Range 10 to 100°C

Applicable Adhesives and Operating Temperature Ranges

CC-33A: -196 to 120°C
CC-35: -30to 120°C
CC-36: -30to 100°C

EP-34B: -55 to 150°C

PC-600: —196 to 150°C

KFG Gages ©Triaxial for boring method

Leadwire Leadwire
Cable Code Cable Code
L1M3S L1M3S
L3M3S L3M3S
L5M3S L5M3S
L1M2S L1M2S
L3M2S L3M2S
L5M2S L5M2S
R1M3 R1M3
R3M3 R3M3
R5M3 R5M3
R1M2 KFG-1.5-120-D28-11 giw>
KFG-3-120-D28-11 R3m2 16 R3m2
R5M2 R5M2
;g N5C2 23 N5C2
N15C2 27 N1sc2
27 N30C2 N30C2
Triaxial, 0°/135°/90° Triaxial, 0°/135°/90°
Base Size 19.8 mmao Base Size 12 mmo
Gage Length 3 mm Gage Length 1.5 mm
Resistance 120Q Resistance 120Q
Pieces per Pack 10 Pieces per Pack 10

Leadwire Cable - Type and Shape Oprg. Temp. Range Leadwire Length Leadwire Cable Code

When ordering, specify the model number as follows: Vinyl-coated flat 3-wire cable L-7 (L-10 for 6 m or longer) im L1M3S
-10to 80°C 3m L3M3S
e C e LR EEEEEEEEEEE N E’E\g 5m L5M3S
: KFG-D-‘] 20- D28-D ' Vinyl-coated flat 2-wire cable L-6 (L-9 for 6 m or longer) im L1M2S
:‘ : :’—\E: -10to 80°C 3m L3M2S
""""""""""""""""""""" 5m L5M2S
Middle-temperature 3-wire cable L-12 im R1M3
J— I \g -100 to 150°C 3m R3M3
| ‘ 5m R5M3
iddle- Wi } 1im R1M2
KFG-3-120-D28-11 L1M3g  Miotemeentrewiesshle 17 100t 150G 3m R3M2
= 5m R5M2
2 polyester-coated copper wires 5cm N5C2
i, 30 cm ~196 o 150°C 15cm N15C2
30 cm N30C2
Silver-clad copper wires ~196 to 150°C 25 mm
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Gages for Measuring Axial Tension of Bolt

B Foil Strain Gages for
Measuring Axial Tension

@ Gage Factor Approx. 1.9 of Bolt
@ Applicable Linear Expansion Coefficients 11 (x10°/°C) If it is difficult to bond a strain gage to the
surface of a bolt for measuring the tightening
Applicable Adhesives and stress, these gages enable the measurement
Operating Temperature Ranges by embedding into a hole, 2 mm diameter,
EP-18: Room temp. to 50°C bored through the top head of the bolt. They
EP-34B: Room temp. to 50°C are applicable to materials having a linear

expansion coefficient of 11 x107%/°C.

2

KFG Gages ©Uniaxial

&= i e ——

With 2 polyester-coated copper wires 5 cm long With 2 polyester-coated copper wires 5 cm long
KFG-3-120-C20-11 KFG-1.5-120-C20-11
Uniaxial Uniaxial

Base Size 11.5x 1.9 mmao Base Size 5x1.9 mm¢o

Gage Length 3 mm Gage Length 1.5 mm

Resistance 120Q Resistance 120Q

Pieces per Pack 5 Pieces per Pack 5

When ordering, specify the model number as follows:

KFG-3-120-C20-11

¢ Various types of gages for measuring axial tension of bolt can be manufactured. For details, contact us.

sabey) urens
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Gages for General Stress Measurement KFG I

Gage lead 1 connected
Lead stopper

T-type thermocouple Cu ® (Brown)

ST 7 )
h T-type thermocouple CuNi @ (Gold)
u 1)’ Gage lead 2' (Green)

v Gage lead 2 (Green)

2 I S Gage lead 1 (Red)
Sensing point of T-type Gage leads 2 and 2'
thermocouple Soldered

® Gage Factor Approx. 2.1

@ Applicable Linear Expansion Coefficients 11, 16, 23, 27 (x10°/°C)

@ Self-temperature-compensation Range 10 to 100°C
@®Resistance 120 Q
@ Pieces per Pack 5

Applicable Adhesives and Operating Temperature Ranges

CC-33A: -10to 120°C
CC-35: -10to 120°C
CC-36: -30to 100°C

EP-34B: -10 to 120°C

KFGT Gages Uniaxial

With 2 polyester-coated copper wires

B Foil Strain Gages with
Temperature Sensor

The KFGT gages are foil strain gages incorpo-
rating a T-type thermocouple for simultaneous
measurement of strain and temperature. They
ensure not only efficient strain measurement
under environments where temperature change
or temperature gradient necessitates simulta-
neous measurement of strain and tempera-
ture but also highly precise compensation of
thermally-induced apparent strain. It is
recommended to use KYOWA data logger
UCAM-60B or UCAM-65B as a mating
measuring instrument.

ﬂﬂi

With 2 polyester-coated copper wires

KFGT-5-120-C1-11 KFGT-2-120-C1-11
16 16
23 23
27 27
Uniaxial Uniaxial
Base Size 10 x 4.5 mm Base Size 7 x 4.5 mm
Gage Length 5 mm Gage Length 2 mm

Leadwire Cable - Type and Shape

Oprg. Temp. Range Leadwire Length Leadwire Cable Code

When ordering, specify the model number as follows: 3 polyester-coated copper wires

KFGT-[_-120-C1-[ |

-10to 120°C 1m N1M3
Srndard A Options
andard ACCesso! . .
- Y ) Extension Leadwire Cables
Leadwire stopper to prevent the gage from damaging
Dimensions (mm) Quantity
D Length | Width |Thickness|per Case IREES
NT-1M 1000 With gage
NT-2M 2000 7.2 1.2 5 terminal
NT-4M 4000 T-F25

KFGT-5-120-C1-11 N1M3
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Gages for General Stress Measurement

BFoil Strain Gages

The KFR gages are durable and easy-to-use
L 2 high-grade strain gages. The gage element is
sandwiched between heat-resistant polyimide
base and cover, thereby letting them exhibit
high performance in a wide temperature

range.
@ Applicable Linear Expansion Coefficients 11, 16, 23 (x10°/°C)
@ Self-temperature-compensation Range 0 to 150°C Highly heat-resistant polyimide resin is
used to make them durable.
Applicable Adhesives and Operating Temperature Ranges A wide compensated temperature range of

0 to 150°C makes them usable under
CC-35: —30 to 120°C diversifi_ec! operating c_onditions. _

_24R- o The resistive element is made of NiCr alloy
EP-34B: -55 to 150°C . . . .

_A00- — o foil, thereby ensuring minimal drift under
PC-600: -196 to 150°C .
high temperatures and excellent weather
and moisture resistances.
Suitable for incorporation into transducers

CC-33A: -196 to 120°C

HTypes, lengths and codes of leadwire cables pre-attached to KFR gages

Type 2 pg‘l));e:;?;v?roeasted 3 pgéf:;ﬁv??gw Vinyl-coated flat 2-wire cable Vinyl-coated flat 3-wire cable Mldglta;itreenlgizture Midglt‘a’;itr%rrégili:ture
Length C1, D25 C1,D25 C1 D25 C1 D25 C1, D25 C1, D25
2cm N2C2 N2C3
3 N3C2 N3C3
4 N4C2 N4C3
5 N5C2 N5C3
10 N10C2 N10C3
15 N15C2 N15C3 L15C2R L15C2S L15C3R L15C3S R15C2 R15C3
30 N30C2 N30C3 L30C2R L30C2S L30C3R L30C3S R30C2 R30C3
50 N50C2 N50C3 L50C2R L50C2S L50C3R L50C3S R50C2 R50C3
im N1M2 N1M3 L1M2R L1M2S L1M3R L1M3S R1M2 R1M3
2 L2M2R L2M2S L2M3R L2M3S R2M2 R2M3
3 L3M2R L3M2S L3M3R L3M3S R3M2 R3M3
4 L4M2R L4M2S L4M3R L4M3S R4M2 R4M3
5 L5M2R L5M2S L5M3R L5M3S R5M2 R5M3
6 L6M2R LeM2S L6M3R L6M3S R6M2 R6M3
8 L8M2R L8M2S L8M3R L8M3S R8M2 R8M3
10 L10M2R L1oM2S L10M3R L10M3S R10M2 R10M3
15 L15M2R L15M2S L15M3R L15M3S R15M2 R15M3
20 L20M2R L20M2S L20M3R L20M3S R20M2 R20M3
30m L30M2R L3oM2S L30M3R L30M3S R30M2 R30M3
Oprg. temp. range -196 to 150°C -10to 80°C -100 to 150°C
Remarks [Twisted for 50 cm and 1 m long (with some exception) L-6; L-9 for 6 m or longer \ L-7; L-10 for 6 m or longer L-11 L-12

¢ 3-wire cable is applicable to strain gages with the gage length of 2 or 5 mm.

sabey) uiens
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KFR Gages

=
KFR-5-120-C1- 11
16
23

Uniaxial

Gage Factor Approx. 2.1

Base Size 10 x 3.7 mm

Gage Length 5 mm

Resistance 120Q

Pieces per Pack 10

KFR-05-120-C1-11

16
23
Uniaxial
Gage Factor Approx. 2.1
Base Size 3.3 x 2.7 mm
Gage Length 0.5 mm
Resistance 120Q
Pieces per Pack 10
&)
KFR-1-120-D25-11
16
23

Triaxial, 0°/90°/45°

Gage Factor Approx. 2.1

Base Size 8 mmao
Gage Length 1 mm
Resistance 120Q

Pieces per Pack 5
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Leadwire
Cable Code

L1M3R
L3M3R
L5M3R
L1M2R
L3M2R
L5M2R
R1M3
R3M3
R5M3
R1M2
R3M2
R5M2
N30C3
N50C3
N1M3
N30C2
N50C2
N1M2

Leadwire
Cable Code

L1M3R
L3M3R
L5M3R
L1M2R
L3M2R
L5M2R
R1M3
R3M3
R5M3

Leadwire
Cable Code

L1M3S
L3M3S
L5M3S
L1M2S
L3M2S
L5M2S
R1M3
R3M3
R5M3
R1M2
R3M2
R5M2
N30C2
N50C2
N1M2

Uniaxial/Triaxial/Uniaxial 5-element

= —
KFR-2-120-C1- 11
16
23
Uniaxial
Gage Factor Appprox. 2.1
Base Size 6 x 3.7 mm
Gage Length 2 mm
Resistance 120Q

Pieces per Pack 10

R
KFR-02-120-C1-11
16
23
Uniaxial
Gage Factor Approx. 2.1
Base Size 2.5x2.2mm
Gage Length 0.2 mm
Resistance 120Q
Pieces per Pack 10
e
KFR-05-120-D25-11
16
23

Triaxial, 0°/90°/45°

Gage Factor Approx. 2.1

Base Size 7.5 mm¢o
Gage Length 0.5 mm
Resistance 120Q

Pieces per Pack 5

Leadwire
Cable Code

L1M3R
L3M3R
L5M3R
L1M2R
L3M2R
L5M2R
R1M3
R3M3
R5M3
R1M2
R3M2
R5M2
N30C3
N50C3
N1M3
N30C2
N50C2
N1M2

Leadwire
Cable Code

L1M3R
L3M3R
L5M3R
L1M2R
L3M2R
L5M2R
R1M3
R3M3
R5M3

Leadwire
Cable Code

L1M3S
L3M3S
L5M3S
L1M2S
L3M2S
L5M2S
R1M3
R3M3
R5M3
R1M2
R3M2
R5M2
N30C2
N50C2
N1M2

KFR-1-120-C1- 11

16
23
Uniaxial
Gage Factor Approx. 2.1
Base Size 4 x2.7mm
Gage Length 1 mm
Resistance 120Q
Pieces per Pack 10
[ —

KFR-02N-120-C1-11

16
23
Uniaxial
Gage Factor Approx. 1.9
Base Size 1.6 x1.2 mm
Gage Length 0.2mm
Resistance 120Q
Pieces per Pack 10
) —
KFR-5-350-C1- 11
16
23
Uniaxial 3500
Gage Factor Approx. 2.1
Base Size 10 X 3.7 mm
Gage Length 5 mm
Resistance 350Q

Pieces per Pack 10

Leadwire
Cable Code

L1M3R
L3M3R
L5M3R
L1M2R
L3M2R
L5M2R
R1M3
R3M3
R5M3
R1M2
R3M2
R5M2
N30C2
N50C2
N1M2

Leadwire
Cable Code

L1M3R
L3M3R
L5M3R
L1M2R
L3M2R
L5M2R
R1M3
R3M3
R5M3

Leadwire
Cable Code

L1M3R
L3M3R
L5M3R
L1M2R
L3M2R



KFR Gages

Leadwire
Cable Code

L1M3R
L3M3R
L5M3R
L1M2R
L3M2R
L5M2R
R1M3
R3M3
R5M3
R1M2
R3M2
R5M2
N30C3
N50C3
N1M3
N30C2
N50C2
N1M2

KFR-2-350-C1- 11
16
23

Uniaxial 350 Q)
6 x 3.7 mm

Base Size
Gage Length 2 mm
Resistance 350Q
Pieces per Pack 10

Leadwire
Cable Code

L1M3R
L3M3R
LSM3R
L1M2R
L3M2R
L5M2R
R1M3
R3M3
KFR-02-350-C1-11 piu
16
23

Uniaxial 350 Q

Base Size 3 x 2.7 mm
Gage Length 0.2 mm
Resistance 350Q
Pieces per Pack 10

When ordering, specify the model number as follows:

KFR-[_-120-C1-[ |FEEA

KFR-5-120-C1-11 LIM3R

Uniaxial 5-element/Triaxial/Uniaxial 350 Q)

Leadwire
Cable Code

L1M3R
L3M3R
L5M3R
L1M2R
L3M2R
L5M2R
R1M3
R3M3
R5M3
R1M2
R3M2
R5M2
N30C2
N50C2
N1M2

KFR-1-350-C1- 11
16
23

Uniaxial 350 Q)
4 x 2.7 mm

Base Size
Gage Length 1 mm
Resistance 350Q
Pieces per Pack 10

Leadwire
Cable Code

L1M3S
L3M3S
L5M3S
L1M2S
L3M2S
L5M2S
R1M3
R3M3
R5M3

&

KFR-1-350-D25- 11
16
23

Triaxial. 0°/90°/45° 350 Q)
Base Size 8 mmao

Gage Length 1 mm
Resistance 350Q

Pieces per Pack 5

Leadwire Cable - Type and Shape Oprg. Temp. Range Leadwire Length Leadwire Cable Code

Leadwire
Cable Code

L1M3R
L3M3R
L5M3R
L1M2R
L3M2R
L5M2R
R1M3
R3M3
R5M3
R1M2
R3M2
R5M2
N30C2
N50C2
N1M2

KFR-05-350-C1-11
16
23

Uniaxial 350 Q)
3.5 x2.7 mm

Base Size
Gage Length 0.5 mm
Resistance 350Q
Pieces per Pack 10

Leadwire
Cable Code

L1M3S
L3M3S
L5M3S
L1M2S
L3M2S
L5M2S
R1M3
R3M3
R5M3

&

KFR-05-350-D25-11
16
23

Triaxial. 0°/90°/45° 350 Q)
Base Size 7.5 mmao

Gage Length 0.5 mm
Resistance 350Q

Pieces per Pack 5

Vinyl-coated flat 3-wire cable L-7 (L-10 for 6 m or longer) 1im L1M3R: L1M3S
. or 1010 80°C 3m L3M3R: L3M3S
— g 5m L5M3R: L5M3S

Vinyl-coated flat 2-wire cable L-6 (L-9 for 6 m or longer) im t;mgg témgg
— = -10to 80°C 3m '

5m L5M2R: L5M2S

Middle-temperature 3-wire cable L-12 1im R1M3

— ! g -100 to 150°C 3m R3M3
: : 5m R5M3

Middle-temperature 2-wire cable L-11 im R1M2
% -100 to 150°C 3m R3M2

5m R5M2

3 polyester-coated copper wires 30 cm N30C3

=\ 30cm 196 to 150°C 50 cm N50C3

RS IRTNTRT [pezs—=—=50cm * 1 m 1m N1M3
2 polyester-coated copper wires 10 cm N1 0g2
—\ 10 cm + 30 cm . 30 cm N50C2

S occocococoooileo——"_ 50cm-1m S19610150°C 50 cm N1M2

1im N5C2

Polyester-coated copper wires 5cm N15C2
-_—— @ 196 t0 150°C 15 cm N30C2

B 30 cm
Silver-clad copper wires
-196 to 150°C 25 mm
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KFR Gages

Leadwire
Cable Code

Pitch 0.5

N10C2

With polyester-coated copper wires

[N

KFR-015-120-D9-11
16

Uniaxial 5-element 23
for concentrated stress

measurement

Gage Factor Approx. 1.95
Base Size 6 x 3 mm
Gage Length 0.15 mm
Resistance 120Q

Pieces per Pack 5

For concentrated stress measurement

Leadwire
Cable Code

Pitch 0.5
N10C2

With polyester-coated copper wires

KFR-015-120-D19-11
16

Uniaxial 5-element 23
for concentrated stress

measurement

Gage Factor Approx.1.95
Base Size 6 x 3 mm
Gage Length 0.15 mm
Resistance 120Q

Pieces per Pack 5

When ordering, specify the model number as follows:

KFR-[_-120-C1-[ |7

KFR-5-120-C1-11 LIM3R
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Leadwire Cable - Type and Shape Oprg. Temp. Range Leadwire Length Leadwire Cable Code

Vinyl-coated flat 3-wire cable L-7 (L-10 for 6 m or longer) im L1M3R: L1M3S
— or -10t0 80°C 3m L3M3R: L3M3S
5m L5M3R: L5M3S
Vinyl-coated flat 2-wire cable L-6 (L-9 for 6 m or longer) im L1M2R: L1 Mzg
-10 to 80°C 3m L3M2R: L3M2
P e — :
= 5m L5M2R: L5M2S
Middle-temperature 3-wire cable L-12 im R1M3
% e -100 to 150°C 3m R3M3
5m R5M3
Middle-temperature 2-wire cable L-11 im R1M2
\ = -100 to 150°C 3m R3M2
‘ 5m R5M2
3 polyester-coated copper wires 30 cm N30C3
— 30cm -196 to 150°C 50 cm N50C3
OO PRITRC pes—=—=50cm - 1 m 1im N1M3
2 polyester-coated copper wires 10 cm m;ggg
Ay 10cm - 30 cm a 30 cm
————————— oo 500m-1m | 19610150°C 50 cm N50C2
im N1M2
Polyester-coated copper wires 5cm N5C2
e | E— @ -196 to 150°C 15 cm N15C2
B 30cm N30C2
Silver-clad copper wires 196 to 150°C 25 mm




Waterproof Strain Gages

B Waterproof Foil Strain Gages

® Gage Factor Approx. 2.1 The KFW gages have the surface covered with a
@ Applicable Linear Expansion Coefficients 11, 16, 23 (x10°/°C) special resin for waterproofing. The waterproof structure
@ Self-temperature-compensation Range 0 to 80°C enables these gages to serve for outdoor or underwater

measurement merely by being bonded to measuring
Applicable Adhesives and Operating Temperature Ranges objects The insulation resistance shows virtually no

deterioration even after 100 hours of use under an
underwater pressure of approximately 10 MPa (100
kgf/cm?. In addition, the covering resin is flexible
M Types, lengths and codes of leadwire cables pre-attached to KFW gages  €nough to enable easy bonding to curved surfaces.

CC-33A: -10t0 80°C CC-36: -10to 80°C EP-18: -10to 80°C

Type Vinyl-coated flat 2-wire cable Vinyl-coated flat 3-wire cable
Length C1 D16, D17 C1 D16,D17
15cm L15C2R L15C2S L15C3R L15C3S
30 L30C2R L30C2S L30C3R L30C3S
50 L50C2R L50C2S L50C3R L50C3S
im L1M2R L1M2S L1M3R L1M3S
2 L2M2R L2M2S L2M3R L2M3S
3 L3M2R L3M2S L3M3R L3M3S
4 L4M2R L4M2S L4AM3R L4M3S
5 L5M2R L5M2S L5M3R L5M3S
6 L6M2R L6M2S L6M3R L6M3S
8 L8M2R L8M2S L8M3R L8M3S
10 L10M2R L10M2S L10M3R L10M3S
15 L15M2R L15M2S L15M3R L15M3S
20 L20M2R L20M2S L20M3R L20M3S
30m L30M2R L30M2S L30M3R L30M3S
Oprg. temp. range -10to 80°C
Remarks L-6; L-9 for 6 m or longer \ L-7; L-10 for 6 m or longer

KFW Gages Uniaxial/Biaxial

Leadwire Leadwire Leadwire
Cable Code Cable Code Cable Code
L1M3R L1M3R B L1M3S
3 L3M3R L3M3R L3M3S
‘ ; L5M3R n L5M3R L5M3S
— ; L1M2R = = L1M2R L1M2S
j L3M2R j L3M2R L3M2S
. L5M2R L5M2R — L5M2S
KFW-5-120-C1- 11 KFW-2-120-C1- 11 KFW-5-120-D16-11
16 16 16
23 23 Biaxial, 0°/90° 23
Uniaxial 1200 Uniaxial 1200 stacked rosette
Base Size 30 x 12 mm Base Size 30 x 12 mm Base Size 21 x 18 mm
Gage Length 5 mm Gage Length 2 mm Gage Length 5 mm
Resistance 120Q Resistance 120Q Resistance 120Q
Pieces per Pack 10 Pieces per Pack 10 Pieces per Pack 5
Leadwire Cable - Type and Shape Oprg. Temp. Range Leadwire Length Leadwire Cable Code
When ordering, specify the model number as follows: Vinyl-coated flat 3-wire cable L-7 (L-10 for 6 m or longer) im L1M3R: L1M3S %
e\ or @ -10t0 80°C 3m L3M3R: L3M3S =3
= = 5m L5M3R: L5M3S [P
Leadwire Vinyl-coated flat 2-wire cable L-6 (L-9 for 6 m or longer) im L1M2R: L1M2S 8
KFW‘I:‘-120'C1 -D V ( 9 ) -10 to 80°C 3m L3M2R: L3M2S 8
— 5m L5M2R; L5M2S

KFW-5-120-C1-11 LIM3R
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KFW Gages

Leadwire
Cable Code

L1M3S
= L3M3S
L5M3S
L1M2S
= L3M2S
L5M2S
a__
—
KFW-2-120-D16-11
16
Biaxial, 0°/90° 23
stacked rosette
Base Size 21 x 18 mm
Gage Length 2 mm
Resistance 120Q
Pieces per Pack 5
Leadwire
Cable Code
L1M3R
L3M3R
i L5M3R
= | LIM2R
j L3M2R
L5M2R
KFW-5-350-C1-11
16
23
Uniaxial 350 Q)
Base Size 30 x 12 mm
Gage Length 5 mm
Resistance 350Q
Pieces per Pack 10
Leadwire
Cable Code
L1M3S
= L3M3S
L5M3S
L1M2S
= L3M2S
L5M2S

KFW-2-350-D16-11
16

Biaxial, 0°/90° 23
stacked rosette, 3500

Base Size 21 x 18 mm
Gage Length 2 mm
Resistance 350Q

Pieces per Pack 5
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Biaxial/Triaxial/Uniaxial 350 Q)/Biaxial 350 Q) /Triaxial 350 Q)

Leadwire
Cable Code

L1M3S
L3M3S
L5M3S
L1M2S
L3M2S
L5M2S
KFW-5-120-D17-11
16
Triaxial, 0°/90°/45° 23
stacked rosette
Base Size 21 x 18 mm
Gage Length 5 mm
Resistance 120Q
Pieces per Pack 5
Leadwire
Cable Code
L1M3R
) L3M3R
i L5M3R
E==— = | L1IM2R
j L3M2R
. L5M2R
KFW-2-350-C1- 11
16
23
Uniaxial 3500
Base Size 30 x 12 mm
Gage Length 2 mm
Resistance 350Q
Pieces per Pack 10
Leadwire
Cable Code
L1M3S
L3M3S
L5M3S
L1M2S
L3M2S
L5M2S

KFW-5-350-D17-11
16

Triaxial, 0°/90°/45° 23
stacked rosette, 3500

Base Size 21 x 18 mm
Gage Length 5 mm
Resistance 350Q

Pieces per Pack 5

Triaxial, 0°/90°/45°
stacked rosette, 3500)

Leadwire
Cable Code

L1M3S
L3M3S
L5M3S
L1M2S
L3M2S
L5M2S
—
—
—
KFW-2-120-D17-11
16
Triaxial, 0°/90°/45° 23
stacked rosette
Base Size 21 x 18 mm
Gage Length 2 mm
Resistance 120Q
Pieces per Pack 5
Leadwire
Cable Code
L1M3S
= L3M3S
L5M3S
L1M2S
= L3M2S
L5M2S
s
' 4
‘ —
KFW-5-350-D16-11
16
Biaxial, 0°/90° 23
stacked rosette, 3500
Base Size 21 x 18 mm
Gage Length 5 mm
Resistance 350Q
Pieces per Pack 5
Leadwire
Cable Code
L1M3S
= L3M3S
— L5M3S
L1M2S
— L3M2S
— L5M2S
=
—
—

KFW-2-350-D17-11
16
23

Base Size 21 x 18 mm
Gage Length 2 mm
Resistance 350Q

Pieces per Pack 5




Waterproof Strain Gages

KFWS

B Small-sized Waterproof

@ Gage Factor Approx. 2.1 Foil Strain Gages
@ Applicable Linear Expansion Coefficients 11, 16, 23 (x10%/°C) The KFWS gages are small-sized waterproof
@ Self-temperature-compensation Range 0 to 80°C gages suitable for outdoor or underwater strain
measurement where gage bonding space is
Applicable Adhesives and Operating Temperature Ranges limited. The waterproofing resin is as thin as
CC-33A: -10t0 80°C CC-36: —10to 80°C EP-18: —10 to 80°C 1.3mm, making them flexible enough to be

bonded to a curved surface of 10 mm diameter.

B Types, lengths and codes of leadwire cables pre-attached to KFWS gages

Type Vinyl-coated flat 2-wire cable Vinyl-coated flat 3-wire cable
Length C1 D16 C1 D16
15cm L15C2R L15C2S L15C3R L15C3S
30 L30C2R L30C2S L30C3R L30C3S
50 L50C2R L50C2S L50C3R L50C3S
im L1M2R L1M2S L1M3R L1M3S
2 L2M2R L2M2S L2M3R L2M3S
3 L3M2R L3M2S L3M3R L3M3S
4 L4AM2R L4M2S L4M3R L4M3S
5 L5M2R L5M2S L5M3R L5M3S
6 L6M2R L6M2S L6M3R L6M3S
8 L8M2R L8M2S L8M3R L8M3S
10 L10M2R L10M2S L10M3R L10M3S
15 L15M2R L15M2S L15M3R L15M3S
20 L20M2R L20M2S L20M3R L20M3S
30m L30M2R L30M2S L30M3R L30M3S
Oprg. temp. range -10to 80°C
Remarks L-6; L-9 for 6 m or longer ‘ L-7; L-10 for 6 m or longer

KFWS Gages Uniaxial/Biaxial

Leadwire Leadwire
Cable Code Cable Code
L1M3R L1M3S
L3M3R ——— L3M3S
L5M3R ‘ L5M3S
L1M2R i L1M2S
L3M2R { = L3M2S
L5M2R L5M2S
@E
—
|
KFWS-2N-120-C1-11 KFWS-2-120-D16-11
16 16
23 Biaxial, 0°/90° 23
Unaxial stacked rosette
Base Size 15 x 6 mm Base Size 15 x 12 mm
Gage Length 2 mm Gage Length 2 mm
Resistance 120Q Resistance 120Q
Pieces per Pack 10 Pieces per Pack 10

Leadwire Cable - Type and Shape Oprg. Temp. Range Leadwire Length Leadwire Gable Code

When ordering, specify the model number as follows: Vinyl-coated flat 3-wire cable L-7 (L-10 for 6 m or longer) im L1M3R: L1M3S 2
EE e @ -10t0 80°C 3m L3M3R: L3M3S £
= 5m L5M3R: L5M3S [
KFWS-[ -120-C1- Vinyl-coated flat 2-wire cable L-6 (L-9 for 6 m or longer) 1m L1M2R: L1M2S a
e -10t0 80°C 3m L3M2R: L3M2S |3

5m L5M2R; L5M2S

KFWS-2N-120-C1-11 LIM3R
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Waterproof Strain Gages

@ Applicable Linear Expansion Coefficients 11 (x10°/°C)

B Weldable Waterproof Foil

Strain Gages
The KCW gages are weldable foil strain gages

@ Self-temperature-compensation Range 10 to 90°C
@®Flange Size 21 x5x0.1 mm
@ Gage Length 8 mm

ensuring easy handling in the field. They
require no coating for use under severe

Mounting Method and Operating Temperature Range
Spot welding: —20 to 100°C

HTypes, lengths and codes of leadwire cables
pre-attached to KCW gages

underwater conditions.
The KCW gages are available in 2 types. The
G10 incorporates 1 element.
Withstand water pressure
G10 Approx. 10 MPa (Approx. 100 kgf/cm?)

When ordering, specify the model number as follows:

KCW-5-120-G10-11 G1IM3S

Type of Leadwire Cable Oprg. Temp. Range Leadwire Length Leadwire Cable Code

Polyethylene-coated cross-link im G1M3S
3-wire cable —20 to 100°C 3m G3M3S
Minimum radius of curvature: R20 5m G5M3S

@Uniaxial

KCW Gages

Leadwire
Cable Code

G1M3S
G3M3S
G5M3S

Type Polyethylene-coated cross-link 3-wire cable
Length G10 :
15cm G15C3S ;
30 G30C3S L
50 G50C3S
im G1M3S
2 G2M3S
3 G3M3S
4 G4M3S
5 G5M3S
6 G6M3S
8 G8M3S
10 G10M3S
15 G15M3S
20 G20M3S
30m G30M3S
Oprg. temp. range -20 to 100°C

Polyethylene-coated cross-link 3-wire cable

Minimum radius of curvature: R20

— T

KCW-5-120-G10-11
Unaxial

Gage Factor Approx. 2.2
Resistance 120Q

Pieces per Pack 2
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Strain Gages for Concrete

B General-purpose
Foil Strain Gages

Listed here are leadwire-equipped gages

® Gage Factor Approx. 2.1
@ Applicable Linear Expansion Coefficients 11 (x10-°/°C)

@ Self-temperature-compensation Range 10 to 100°C selected from KFG gages applicable to strain
measurement for concrete.
Applicable Adhesives and Operating Temperature Ranges o Fc:cr the typeszgnd lengths of the leadwire cables,
1 .
CC-35: -10 to 80°C retertopage
KFG Gages Uniaxial/Biaxial/Triaxial
Leadwire Leadwire Leadwire
Cable Code Cable Code Cable Code
L1M3R L1M3R L1M3R
L3M3R L3M3R L3M3R
y L5M3R . L5M3R ————— L5M3R
=—=" W= E=——=p- L1M2R L1M2R
L3M2R . L3M2R L3M2R
L5M2R L5M2R L5M2R
R1M3 R1M3 R1M3
R3M3 R3M3 R3M3
R5M3 R5M3 R5M3
KFG-30-120-C1-11 Riwmo KFG-20-120-C1-11 Riwmo KFG-10-120-C1-11 Riwmo
R3M2 R3M2 R3M2
Unaxial RSM2 Unaxial RSM2 Unaxial RSM2
Base Size 37 x 5.2 mm Base Size 28 x 8 mm Base Size 16 x 5.2 mm
Gage Length 30 mm Gage Length 20 mm Gage Length 10 mm
Resistance 120Q Resistance 120Q Resistance 120Q
Pieces per Pack 10 Pieces per Pack 10 Pieces per Pack 10
Leadwire Leadwire
Cable Code Cable Code
L1M3S L1M3S
L3M3S L3M3S
L5M3S L5M3S
L1M2S L1M2S
= L3M2S L3M2S
‘l ]‘ L5M2S L5M2S
R1M3 R1M3
R3M3 R3M3
R5M3 R5M3
R1M2 R1M2
R3M2 R3M2
KFG-10-120-D16-11 Rrsm2 KFG-10-120-D17-11 Rrsm2
Biaxial, 0°/90° Triaxial, 0°/90°/45°
stacked rosette stacked rosette for stress analysis
Base Size 21 mm¢ Base Size 21 mmao
Gage Length 10 mm Gage Length 10 mm
Resistance 120Q Resistance 120Q
Pieces per Pack 10 Pieces per Pack 10
Leadwire Cable - Type and Shape Oprg. Temp. Range Leadwire Length Leadwire Cable Code
When ordering, specify the model number as follows: Vinyl-coated flat 3-wire cable L-7 (L-10 for 6 m or longer) im L1M3R
— -10to 80°C 3m L3M3R
— ﬁ 5m L5M3R )
- 1-120-C1-11EE= Vinyl-coated flat 2-wire cable L-6 (L-9 for 6 m or| m L1M2R g
KFG D 120-C1 11 inyl-coated flat 2-wire cable L-6 (L-9 for 6 m or longer) 101080°C am LaM2R ;
- 5m L5M2R 8
Middle-temperature 3-wire cable L-12 im R1M3 o
-100 to 150°C 3m R3M3
j&:‘—\£ 5m R5M3
Middle-t ture 2-wire cable L-11 1m R1M2
KFG-30-120-C1-11 LIM3R  Meremperare 2uie case P HiNe
o ‘ 5m R5M2
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Strain Gages for Concrete

B Wire Strain Gages

® Gage Factor Approx. 2.1 Featuring a longer gage length, the KC
@ Applicable Linear Expansion Coefficients 11 (x10°/°C) gages are wire strain gages suitable for
mean strain measurement of concrete under
test. Usually, a model with the gage length

. . . over 3 times longer than the maximum
Applicable Adhesives and Operating Temperature Ranges diameter of the aggregate is selected for the

CC-35: -30 to 120°C purpose.

@ Self-temperature-compensation Range 10 to 60°C

B Types, lengths and codes of leadwire cables
pre-attached to KC gages

Type |Vinyl-coated flat 2-wire cable |Vinyl-coated flat 3-wire cable
Length A1
15cm L15C2R L15C3R
30 L30C2R L30C3R
50 L50C2R L50C3R
im L1M2R L1M3R
2 L2M2R L2M3R
3 L3M2R L3M3R
4 L4M2R L4M3R
5 L5M2R L5M3R
6 L6M2R L6M3R
8 L8M2R L8M3R
10 L10M2R L10M3R
15 L15M2R L15M3R
20 L20M2R L20M3R
30m L30M2R L30M3R
Oprg. temp. range -10 to 80°C
Remarks L-6; L-9 for 6 m or longer L-7; L-10 for 6 m or longer

KC Gages Uniaxial
Leadwire
Cable Code
L1M3R
L3M3R
T - B L5M3R
| — R LTM2R
I L3M2R
L5M2R
KC-120-120-A1-11
Unaxial
Base Size 132 x 6 mm
Gage Length 120 mm
Resistance 120Q

Pieces per Pack 10
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KC Gages Uniaxial

Leadwire
Cable Code

L1M3R
L3M3R
T — L5M3R
L — — & — L1M2R
I e L3M2R
L5M2R
KC-80-120-A1-11
Unaxial
Base Size 95 x 8 mm
Gage Length 84 mm
Resistance 120Q
Pieces per Pack 10
Leadwire
Cable Code
L1M3R
L3M3R
T -1 L5M3R
= | —= L1M2R
e L3M2R
L5M2R
KC-70-120-A1-11
Unaxial
Base Size 80 x 7.5 mm
Gage Length 67 mm
Resistance 120Q
Pieces per Pack 10
Leadwire
Cable Code
L1M3R
L3M3R
I I L5M3R
< | \—Li:\ L1M2R
L3M2R
L5M2R
KC-60-120-A1-11
Unaxial
Base Size 74 x 8 mm
Gage Length 60 mm
Resistance 120Q
Pieces per Pack 10
Leadwire Cable - Type and Shape Oprg. Temp. Range Leadwire Length Leadwire Cable Code
When ordering, specify the model number as follows: Vinyl-coated flat 3-wire cable L-7 (L-10 for 6 m or longer) im L1M3R
= -10to 80°C 3m L3M3R ]
= e 5m L5M3R g
KC-[ -120-A1-11%MH Vinyl-coated flat 2-wire cable L-6 (L-9 for 6 m or longer) 1m L1M2R 1)
e -10t0 80°C 3m L3M2R 8
5m L5M2R o
Silver-clad copper wires
-196 to 150°C 25 mm

KC-120-120-A1-11 LIM3R

KYOWA STRAIN GAGES 55



Strain Gages for Concrete

B Embedded Strain Gages

®Resistance 120Q The KM gages are designed to be embedded in

@ Applicable Linear Expansion Coefficients 11 (x10/°C) mortar or concrete for the purpose of measuring the

internal stress. To ensure better adhesion to mortar

or the like, the KM gages feature a specially treated

Operating Temperature Range -10to 70°C surface. They also provide suitable waterproofness
and elastic modulus for the intended purpose.

@ Self-temperature-compensation Range 0 to 50°C

B Types, lengths and codes of leadwire cables
pre-attached to KM gages

When ordering, specify the model number as follows:

Type | Vinyl-coated flat 2-wire cable for KM-30 | Vinyl-coated flat 3-wire cable for KM-120
Length H1 H2 —
Tm YiM2 WiM3 KM-[_-120-H1-11EEA
2 Y2M2 Ww2aM3
3 Y3M2 W3M3
4 Y4M2 W4M3
5 Y5M2 W5M3
° yowe e KM-30-120-H1-11 Y1M2
8 Y8M2 W8M3
10 Y10M2 W10M3 Leadwire Cable - Type and Shape  Oprg. Temp. Range Leadwire Length Leadwire Cable Code
15 Y15M2 W15M3 Vinyl-coated flat 2-wire cable im Y1M2
20 Y20M2 W20M3 . \ -10to 70°C 3m Y3M2
30m Y30M2 W30M3 — i 5m Y5M2
Oprg. temp. range -10to 70°C Vinyl-coated flat 3-wire cable im W1iM3
:E\y -10to 70°C 3m W3M3
- A 5m W5M3
KM Gages Uniaxial
Leadwire
Cable Code
Y1M2
777777777 Y3M2
AN AN AN O ) )
S0 S SASTASS AN A (¢
ANANAAN A O
VANVANVANVANVASVANASVASVASVAN
KM-30-120-H1-11
Uniaxial foil strain gage
with vinyl-coated flat 2-wire cable
Gage Factor Approx. 1.8
Base Size 30 x 9 x 3 mm
Gage Length 30 mm
Pieces per Pack 1
Leadwire
Cable Code
W1M3
AN AN AN N N N N AN N NN A W3M3

AARAAAANANAANARNANAA A A W5M3
RN - A==

KM-120-120-H2-11

Uniaxial wire strain gage

with vinyl-coated flat 3-wire cable
Gage Factor Approx. 2.0

Base Size 120 x 15x 5 mm

Gage Length 120 mm

Pieces per Pack 1
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Strain Gages for Concrete

B Concrete-embedded

Strain Gages

The KMC gages are designed to measure self-shrinkage
and self-stress of cemented materials. They enable
measurement of the self-shrinkage of high-strength and
high-fluidity concrete from immediately after placing.
They are also used effectively to check for cracks of
cemented materials. Usually, a T-type thermocouple is
installed near the gage, while the KMC gage of H4 type
does not require such the installation since it is equipped
with a built-in thermocouple.

Operating Temperature Ranges
Room temperature to 70°C

When ordering, specify the model number as follows:

KMC-70-120-H[]

KMC-70-120-H3

KMC Gages Uniaxial

Vinyl-coated flat 3-wire cable
7 €

KMC-70-120-H3

Uniaxial wire strain gage

with vinyl-coated flat 3-wire cable 3 m long
Base Size 80 x 10 x 2 mm

Gage Length 67 mm

Resistance 120Q

Pieces per Pack 1

Vinyl-coated flat 3-wire cable
T-type thermocouple built in
Q

KMC-70-120-H4

Uniaxial wire strain gage

with vinyl-coated flat 3-wire cable 3 m long
Base Size 80 x 10 x 2mm

Gage Length 67 mm

Resistance 120Q

Pieces per Pack 1

sabey) urens
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Gages for Composite materials/Plastics

@ Gage Factor

Approx. 2.1

@ Applicable Linear Expansion Coefficients 1, 3, 6, 9 (x10%/°C)

@ Self-temperature-compensation Range

0 to 150°C

Applicable Adhesives and Operating Temperature Ranges
CC-33A: -196 to 120°C

CC-35: -30to 120°C

EP-34B -55 to 200°C

KFRP

BFoil Strain Gages

for Composite Materials

The KFRP gages are self-temperature compen-
sation gages (SELCOM gages) suitable for
strain measurement of composite materials
such as CFRP and GFRP. The special gage
pattern minimizes the effect of self-heating due
to gage current and the effect of reinforcement
against low-elasticity materials.

HTypes, lengths and codes of leadwire cables pre-attached to KFRP gages

Type 2 polyester- 3 polyester- _ ) ) ; Middle- Middle- Fluoroplastic coated
coated coated Vinyl-coated flat 2-wire cable Vinyl-coated flat 3-wire cable temperature temperature high/lowi-temp.
copper wires copper wires 2-wire cable 3-wire cable 3-wire cable
Length C1, D22 C1, D22 c1 D22 c1 D22 C1,D22 C1,D22 C1,D22
2cm N2C2 N2C3
3 N3C2 N3C3
4 N4C2 N4C3
5 N5C2 N5C3
10 N10C2 N10C3
15 N15C2 N15C3 L15C2R L15C2S L15C3R L15C3S R15C2 R15C3 F15C3
30 N30C2 N30C3 L30C2R L30C2S L30C3R L30C3S R30C2 R30C3 F30C3
50 N50C2 N50C3 L50C2R L50C2S L50C3R L50C3S R50C2 R50C3 F50C3
im N1M2 N1M3 L1M2R L1M2S L1M3R L1M3S R1M2 R1M3 F1M3
2 L2M2R L2M2S L2M3R L2M3S R2M2 R2M3 F2M3
3 L3M2R L3M2S L3M3R L3M3S R3M2 R3M3 F3M3
4 L4M2R L4M2S L4M3R L4M3S R4M2 R4M3 F4M3
5 L5M2R L5M2S L5M3R L5M3S R5M2 R5M3 F5M3
6 L6M2R L6M2S L6M3R L6M3S R6M2 R6M3 F6M3
8 L8M2R LgM2S L8M3R L8M3S R8M2 R8M3 F8M3
10 L10M2R L10M2S L10M3R L10M3S R10M2 R10M3 F10M3
15 L15M2R L15M2S L15M3R L15M3S R15M2 R15M3 F15M3
20 L20M2R L20M2S L20M3R L20M3S R20M2 R20M3 F20M3
30m L30M2R L30M2S L30M3R L30M3S R30M2 R30M3 F30M3
Oprg.temp. range -196 to 150°C -10t0 80°C -100 to 150°C -196 to 200°C
Remarks | Twisted for 50 cm and 1 m long L-6;L-9for6 morlonger | L-7; L-10 for 6 m or longer L1 \ L-12 L-3
KFRP Gages Uniaxial/Triaxial/Uniaxial 350 Q)
Cabie Gode Cabie Gode Cabie Gode
L1M3R L1M3R L1M3S
L3M3R L3M3R ! L3M3S
L5M3R L5M3R L T L5M3S
L1M2R =2 L1M2R L1M2S
L3M2R L3M2R L3M2S
L5M2R L5M2R L5M2S
R1M3 R1M3 R1M3
R3M3 R3M3 \ ' R3M3
KFRP-5-120-C1-1 ajvs  KFRP-2-120-C1-1 ajwo v
3 R3Mm2 3 R3Mm2 KFRP-5-120-D22-1 Rrs3m2
6 R5M2 6 R5M2 3 R5M2
F1M3 F1M3 F1M3
9 rawms 9 r3v3 6 ravs
F5M3 F5M3 9 F5M3
P N30C3 P N30C3 P o o ° N30C3
Uniaxial N5003 Unlax.lal N5003 Triaxial, 0°/90°/45 N5003
Base Size 15 x5 mm N1M3 Base Size 10 x 5 mm N1M3 Base Size 19 x 19 mm N1M3
Gage Length 5 mm N30C2 Gage Length 2 mm N30C2 Gage Length 5 mm N30C2
Resistance 120Q N50C2 Resistance 120Q N50C2 Resistance 120Q N50C2
N1M2 N1M2 N1M2

Pieces per Pack 10
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Pieces per Pack 10

Pieces per Pack 10




KFRP Gages

Leadwire
Cable Code
L1M3S
L3M3S
L5M3S
L1M2S

e —
L3M25

@ﬂ L5M2S

T
}' R1IM3
R3M3
RSM3
RIM2
R3M2
R5M2
FIM3
F3M3
F5M3
N30C3
N50C3
N1M3
N30C2
N50C2
N1M2

KFRP-2-120-D22-1

({oNo) JH)

Triaxial, 0°/90°/45°
Base Size 15 x 15 mm
Gage Length 2 mm
Resistance 120Q
Pieces per Pack 10

Leadwire
Cable Code

L1M3S
L3M3S
L5M3S
L1M2S

KFRP-5-350-D22-1
3 FiM3

6 F3M3
F5M3
9

Triaxial, 0°/90°/45° 350Q)
Base Size 19 x 19 mm
Gage Length 5 mm
Resistance 350Q

Pieces per Pack 10

When ordering, specify the model number as follows:

KFRP-[_]-120-[ - |[=5eA

KFRP-5-120-C1-11 LIM3R

Leadwire
Cable Code

L1M3R
L3M3R
L5M3R
L1M2R
L3M2R
L5M2R
R1M3

R3M3

=

KFRP-5-350-C1- 1

©O©ow
o)
o
<
o

Uniaxial 3500

Base Size 15 x5 mm
Gage Length 5 mm
Resistance 350Q
Pieces per Pack 10

Leadwire
Cable Code

L1M3S
L3M3S
L5M3S
L1M2S

o

H

KFRP-2-350-D22- 1
3 FiM3

6 F3M3
F5M3
9

Triaxial, 0°/90°/45° 350 Q)
Base Size 15 x 15 mm
Gage Length 2 mm
Resistance 350Q

Pieces per Pack 10

Leadwire Cable - Type and Shape

Uniaxial/Triaxial/Uniaxial 350 QQ

KFRP-2-350-C1- 1

Uniaxial 350 Q)

Leadwire
Cable Code

L1M3R
L3M3R
L5M3R
L1M2R
L3M2R
L5M2R
R1M3

R3M3

©O©ow
o)
o
<
)

Base Size

10 x 5 mm

Gage Length

2 mm

Resistance

350Q

Pieces per Pack 10

Oprg. Temp. Range Leadwire Length Leadwire Cable Code

Vinyl-coated flat 3-wire cable L-7 (L-10 for 6 m or longer) 1m L1M3R: L1M3S
— -10to 80°C 3m L3M3R: L3M3S
— % 5m L5M3R: L5M3S
Vinyl-coated flat 2-wire cable L-6 (L-9 for 6 m or longer) R 1m II:;M%E ﬂmgg
e T101080" Ll 1
e — 5m_ L5M2R L5M2S
Middle-temperature 3-wire cable L-12 im R1M3
— ‘ = -100 to 150°C 3m R3M3
‘ i 5m R5M3
Middle-temperature 2-wire cable L-11 im R1M2
— -100 to 150°C 3m R3M2
% i 5m R5M2
im F1M3
-196 to 200°C 3m F3M3
5m F5M3
30 cm N30C3
-196 to 150°C 50 cm N50C3
1m N1M3
2 polyester-coated copper wires 30 cm N30C2
—i\ 30 cm -196 to 150°C 50 cm N50C2
—Soccccococoosikeo——""_ 50cm + 1m im N1M2
Silver-clad copper wires ~196 0 200°C 25 mm
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Gages for Printed Boards

® Gage Factor Approx. 2.0

@ Applicable Linear .
Expansion Coefficients 13 x10°/°0)

@ Self-temperature- -30to0 120°C

compensation Range

Applicable Adhesives and

Operating Temperature Ranges
CC-33A: -196 to 120°C
PC-600: -196 to 150°C

B Foil Strain Gages
for Printed Boards

Printed boards are used for varieties of
products including cellular phones, car
navigation systems and digital cameras.
To evaluate the mechanical and thermal
characteristics of these printed boards,
the KFRS gages were developed by
integrating the advantageous features of
KFG and KFR gages.

B Types, lengths and codes of leadwire cables pre-attached to KFRS gages

KFRS

Ultra-small gage bases enable bonding of
these gages to components mounted on a
printed board and narrow spaces on the
printed board. The gage base of the uniaxial
model is 1.2 mm long by 1.1 mm wide; that of
biaxial and triaxial model is 2.5 mm?.

The linear expansion coefficient is 13 x10-%/°C
that is applicable to component-mounted
PC boards.

The self-temperature compensation range is
widened to -30 to 120°C to meet heat cycle
tests.

Type 2 p&ﬁéﬁﬁrﬁ“ : pgéf:;fcv?&asted Vinyl-coated flat 2-wire cable Vinyl-coated flat 3-wire cable Midgls;it;n;ggligture Midgl_:;it;négg:zture
Length C1, D34, D35 C1, D34, D35 C1 D34, D35 C1 D34, D35 C1, D34, D35 C1, D34, D35
10 cm N10C2 N10C3
30 N30C2 N30C3
im L1M2R L1M2S L1M3R L1M3S R1M2 R1M3
3 L3M2R L3M2S L3M3R L3M3S R3M2 R3M3
5 L5M2R L5M2S L5M3R L5M3S R5M2 R5M3
Oprg, temp. range -196 to 150°C -10t0 80°C -100 to 150°C
Remarks L-6 L-7 L-11 L-12
KFRS Gages Uniaxial
Leadwire Leadwire
Cable Code Cable Code
L1M3R L1M3R
L3M3R L3M3R
< 1 L5M3R | L5M3R
ES— PE=Taa = |1M2R —— L1M2R
L3M2R |/ L3M2R
5 times L5M2R ) L5M2R
. 10t
enlarged view R1M3 enlarg(larg?/?ew R1M3
R3M3 R3M3
R5M3 R5M3
KFRS-1-120-C1-13 R1M2 KFRS-02-120-C1-13 R1M2
R3M2 R3M2
R5M2 R5M2
o N10C3 g N10C3
Unlax'lal N30G3 Unlaxllal N30G3
Base Size 4 x 1.4 mm N10C2 Base Size 1.2x 1.1 mm N10C2
Gage Length 1 mm N30C2 Gage Length 0.2 mm N30C2
Resistance 120Q Resistance 120Q

Pieces per Pack 10

When ordering, specify the model number as follows:

KFRS-[ -120-C1-13E5HA

KFRS-1-120-C1-13 LIM3R
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Pieces per Pack 10

Leadwire Cable - Type and Shape

Oprg. Temp. Range Leadwire Length Leadwire Cable Code

Vinyl-coated flat 3-wire cable L-7 (L-10 for 6 m or longer) im L1M3R: L1M3S
— -10to 80°C 3m L3M3R: L3M3S
5m L5M3R: L5M3S
Vinyl-coated flat 2-wire cable L-6 (L-9 for 6 m or longer) im L1M2R: L1M2S
-10to 80°C 3m L3M2R: L3M2S
— e = :
5m L5M2R: L5M2S
Middle-temperature 3-wire cable L-12 im R1M3
e -100 to 150°C 3m R3M3
5m R5M3
Middle-temperature 2-wire cable L-11 100 to 150°C ; m g;mg
_ = = 0 150° m
) 5m R5M2
3 polyester-coated copper wires 10 cm N10C3
" ~196 to 200°C
=\ 30 cm N30C3
2 polyester-coated copper wires 10 cm N10C2
X -196 to 200°C
— 30 cm N30C2




KFRS Gages ©Biaxial/Triaxial

Leadwire Leadwire

Cable Code Cable Code
L L1M3S L1M3S
° g< L3M3S L3M3S
L5M3S : L5M3S
3 e L1M2S i = L1M2S
L3M2S L3M2S
5 times L5M2S L5M2S
enlarged R1M3 R1M3
view R3M3 R3M3
R5M3 R5M3
KFRS-02-120-D34-13 R1M2 KFRS-02-120-D35-13 R1M2
R3M2 R3M2
R5M2 R5M2
i °/90)° N10C3 P °/00°/AE° N10C3
BIaXI?.|, 0°/90 N30G3 Triaxial, 0°/90°/45 N30C3
Base Size 2.5 x2.5mm N10C2 Base Size 2.5 x2.5 mm N10C2
Gage Length 0.2 mm N30C2 Gage Length 0.2 mm N30C2
Resistance 120Q Resistance 120Q
Pieces per Pack 5 Pieces per Pack 5

Leadwire Cable - Type and Shape Oprg. Temp. Range Leadwire Length Leadwire Cable Code

When ordering, specify the model number as follows: Vinyl-coated flat 3-wire cable L-7 (L-10 for 6 m or longer) 1im L1M3R: L1M3S
:Ey -10 to 80°C 3m L3M3R: L3M3S
""""""""""""""""""""""" T ) 5m L5M3R: L5M3S
=[] M Ee]Leadwire .| Vinyl-coated flat 2-wire cable L-6 (L-9 for 6 m or longer) im L1M2R: L1M2S
KFRS-[_-120-[_}-13F5H" e \— -10t0 80°C 3m L3M2R: L3M2S
""""""""""""""""""""""" T 5m L5M2R: L5M2S
Middle-temperature 3-wire cable L-12 im R1M3
— ; \g -100 to 150°C 3m R3M3
I t \ 5m R5M3
Middle-temperature 2-wire cable L-11 im R1M2
KFRS-1-120-C1-13 L1M3R 100 to 150°C 3m R3M2
5m R5M2
3 polyester-coated copper wires . 10 cm N10C3
= 1B TR0C T a0 om N30C3
2 polyester-coated copper wires 10 cm N10C2
A} -196 to 150°C 30 om N30C2
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Gages for Plastics

® Gage Factor

Approx. 2.1

@ Applicable Linear Expansion Coefficients 65 (x10°/°C)

@ Self-temperature-compensation Range

10 to 80°C

Applicable Adhesives and Operating Temperature Ranges

CC-33A: -196 to 80°C
CC-35: -30to 80°C
CC-36: -30to 100°C

EP-34B: -20 to 80°C

HTypes, lengths and codes of leadwire cables pre-attached to KFP gages

BFoil Strain Gages

for Plastics

The KFP gages of which the applicable linear
expansion coefficient is 65 x10°8/°C are suitable
for strain measurement of plastics materials such
as acrylic resin.

Type 2 polyester-coated 3 polyester-coated Vinyl-coated Vinyl-coated
copper wires copper wires flat 2-wire cable flat 3-wire cable
Length C1

2cm N2C2 N2C3

3 N3C2 N3C3

4 N4C2 N4C3

5 N5C2 N5C3
10 N10C2 N10C3
15 N15C2 N15C3 L15C2R L15C3R
30 N30C2 N30C3 L30C2R L30C3R
50 N50C2 N50C3 L50C2R L50C3R

im N1M2 N1M3 L1M2R L1M3R

2 L2M2R L2M3R

3 L3M2R L3M3R

4 L4M2R L4M3R

5 L5M2R L5M3R

6 L6M2R L6M3R

8 L8M2R L8M3R
10 L10M2R L10M3R
15 L15M2R L15M3R
20 L20M2R L20M3R
30m L30M2R L30M3R

Oprg.temp. range -196 to 80°C -10to 80°C
Remarks Twisted for 50 cm and 1 m long L-6; L-9 for 6 m or longer L-7; L-10 for 6 m or longer
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KFP Gages Uniaxial/Uniaxial 350

Leadwire Leadwire Leadwire
Cable Code Cable Code Cable Code
L1M3R L1M3R L1M3R
L3M3R L3M3R L3M3R
————— L5M3R L5M3R L5M3R
L1M2R =21 Limezw E==_T Lim2R
L3M2R L3M2R L3M2R
L5M2R L5M2R L5M2R
N30C3 N30C3 N30C3
N50C3 N50C3 N50C3
KFP-5-120-C1-65 N1m3 KFP-2-120-C1-65 Nim3 KFP-5-350-C1-65 N1m3
N30C2 N30C2 N30C2
N50C2 N50C2 N50C2
N1M2 N1M2 N1M2
Uniaxial Uniaxial Uniaxial 350Q)
Base Size 13 x 5.2 mm Base Size 10 x 4.7 mm Base Size 13 x 5.2 mm
Gage Length 5 mm Gage Length 2 mm Gage Length 5 mm
Resistance 120Q Resistance 120Q Resistance 350Q
Pieces per Pack 10 Pieces per Pack 10 Pieces per Pack 10
Leadwire
Cable Code
L1M3R
L3M3R
L5M3R
T T V1
L3M2R
L5M2R
N30C3
N50C3
KFP-2-350-C1-65 Nim3
N30C2
N50C2
N1M2

Uniaxial 350Q)

Base Size 10 x 5.2 mm
Gage Length 2 mm
Resistance 350Q

Pieces per Pack 10

Leadwire Cable - Type and Shape Oprg. Temp. Range Leadwire Length Leadwire Cable Code

When ordering, specify the model number as follows: Vinyl-coated flat 3-wire cable L-7 (L-10 for 6 m or longer) im L1M3R
e -10t0 80°C 3m L3M3R
ﬁ — 5m L5M3R
= = - - Leadwire Vinyl-coated flat 2-wire cable L-6 (L-9 for 6 m or longer) 1m L1M2R
KFP-[_-120-C1-65kA 1010 80°C 3m L3M2R
" 5m L5M2R
30 cm N30C3
-196 to 80°C 50 cm N50C3

1m N1M3
2 polyester-coated copper wires 30 cm N30C2
KFP-5-120-C1-65 L1M3R = 30 cm ~196 to 80°C 50 cm N50C2

—ooooooooooo oo 50cm - 1m 1m N1M2

Silver-blad copper wires _196 to 80°C 5 (i
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Gages for Low-elasticity Materials

KFML

@ Gage Factor

Approx. 2.0

BFoil Strain Gages

Applicable Adhesives and Operating Temperature Ranges

CC-33A: 0 to 60°C

KFML Gages

@Uniaxial 350 Q)

When ordering, specify the model number as follows:
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KFML-5-350-C1

Uniaxial 350Q)

Base Size 33 x 7 mm

Gage Length 5 mm

Resistance 350Q

Pieces per Pack 10

for Low-elasticity Materials

The KFML gages use a base with extremely
low rigidity, enabling strain measurement of
rubber or the similar materials with Young's
modulus lower than approximately 10 MPa (1
kgf/mm@).

Silver-clad copper wires

B @

Leadwire Cable - Type and Shape Oprg. Temp. Range Leadwire Length
Silver-clad copper wires

0to 60°C 25 mm




Semiconductor Strain Gages

for Ultra-small Strain Measurement

Applicable Adhesives and Operating Temperature Ranges

CC-33A: -50 to 120°C
CC-36: -30 to 100°C

KSP Gages

N 5
KSP-2-120-E3
Uniaxial
Gage Factor Approx. 120
Base Size 5x 3 mm
Gage Length 2 mm
Resistance 120Q

Pieces per Pack 4

———&

KSP-1-350-E4

Uniaxial 3500Q)

Gage Factor Approx. 150
Base Size 6.6 x 4 mm
Gage Length 1 mm
Resistance 350Q

Pieces per Pack 4

When ordering, specify the model number as follows:

KSP-[_]-120-[]

KSP-2-120-E3

B Semiconductor Strain Gages

The KSP gages are stable-performance semicon-
ductor strain gages usable for general stress
measurement and transducers. The F2 type has a
half-bridge formed with 2 elements, positive and
negative, for self-temperature compensation and is
suitable for strain measurement of steel products.

Uniaxial/Uniaxial 350 Q/Uniaxial 1000 Q/Uniaxial 2-element

Rz
KSP-2-120-E4
Uniaxial
Gage Factor Approx. 120

Base Size 7.7 x 4 mm
Gage Length 2 mm
Resistance 120Q

Pieces per Pack 4

KSP-2-1K-E4

Uniaxial 1000Q

Gage Factor Approx. 160

Base Size 7.7 x 4 mm

Gage Length 2 mm

Resistance 1000Q

Pieces per Pack 4

Leadwire Cable - Type and Shape Oprg. Temp. Range Leadwire Length

=

KSP-6-350-E4

Uniaxial 350Q
Base Size Approx. 120
Gage Length 13 x5 mm
Resistance 6 mm
Pieces per Pack 350 Q

4

———F

KSP-3-120-F2

Uniaxial 2-element
Gage Factor Approx. 225

A.LE.C. 11

S.T.C.R. 20 to 70°C
Base Size 10 x 4 mm
Gage Length 3 mm
Resistance 120Q

Pieces per Pack 2

ALE.C.: Applicable Linear Expansion Coefficient
S.T.C.R.: Self-temperature Compensation Range

Silver-clad copper wires @
-50 to 150°C 25 mm S
=]
-

Silver-clad copper wires
PP -50 to 150°C 25 mm °

Silver-clad copper wires

-50 to 150°C 25 mm
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Semiconductor Strain Gages

for Ultra-small Strain Measurement

M Self-temperature-compensation

Semiconductor Strain Gages

The KSN gages use an n-type silicon for the
resistive element to control the resistance
temperature coefficient of the material accord-
ing to the linear expansion coefficient of the
measuring object. Thus, thermally-induced
resistance change is minimized.

@® Applicable Linear Expansion Coefficients 11, 16 (x10°/°C)
@ Self-temperature-compensation Range 20 to 70°C
Applicable Adhesives and Operating Temperature Ranges

CC-33A: -50 to 120°C
CC-36: -30to 100°C

KSN Gages Uniaxial/Biaxial/Uniaxial 350 Q

KSN-2-120-E3- 11 KSN-2-120-E4- 11 KSN-2-120-E5- 11

16 16 16
Uniaxial Uniaxial Uniaxial
Gage Factor Approx. =100 Gage Factor Approx. =100 Gage Factor Appprox. =110
Base Size 5x 3 mm Base Size 7.5 x4 mm Gage Length 2 mm
Gage Length 2 mm Gage Length 2 mm Resistance 120Q
Resistance 120Q Resistance 120Q

Pieces per Pack 4

Pieces per Pack 4

Pieces per Pack 4

KSN-2-120-F3- 11 KSN-6-350-E4- 11

16 16
Biaxial, 0°/90° Uniaxial 350Q
Gage Factor Approx. =100 Gage Factor Approx. =100
Base Size 11 mmg Base Size 13 x5 mm

Gage Length 2 mm
Resistance 120Q
Pieces per Pack 4

Gage Length 6 mm
Resistance 350Q
Pieces per Pack 4

Leadwire Cable - Type and Shape Oprg. Temp. Range  Leadwire Length
When ordering, specify the model number as follows: Silver-clad copper wires
-50 to 150°C 25 mm
M- M Silver-clad copper wires
KSN D 120 D D -50to 150°C 25 mm

Oxygen-free tin-plated copper wires

-50 to 150°C 40 mm
KSN-2-120-E3-11

66 KYOwA STRAIN GAGES




Semiconductor Strain Gages
for Ultra-small Strain Measurement

B High-output Semiconductor

@ Gage Factor Approx. 170 Strain Gages
. . . The KSPH gages have the resistance espe-
Applicable Adhesives and Operating Temperature Ranges cially in creagse?:l, thereby making high bri g ge
CC-33A: -50to 120°C voltage applicable to obtain high output
CC-36 -30to 100°C voltage.

KSPH Gages ®Uniaxial 2000 Q/Uniaxial 10000

R_E4 \ jﬁ E:4 .
KSPH-4-2K-E4 KSPH-9-10K-E4
Uniaxial 2000Q) Uniaxial 10000Q

Base Size 11 x4 mm Base Size 16 X 5 mm
Gage Length 4 mm Gage Length 9 mm
Resistance 2000Q Resistance 10000Q

Pieces per Pack 4 Pieces per Pack 4

Leadwire Cable - Type and Shape Oprg. Temp. Range  Leadwire Length

When ordering, specify the model number as follows: Silver-clad copper wires

-50 to 150°C 25 mm

KSPH-4-2K-E4

sabey) uiens
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Semiconductor Strain Gages

for Ultra-small Strain Measurement

@ Gage Factor

Approx. 90

Applicable Adhesives and Operating Temperature Ranges

CC-33A: -50to 120°C
CC-36: -30to 100°C

KSPL Gages @®uUniaxial 60 Q

When ordering, specify the model number as follows:
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KSPL-7-60-E4
Uniaxial

Base Size 14 x 5 mm
Gage Length 7 mm
Resistance 60Q

Pieces per Pack 4

Leadwire Cable - Type and Shape
Silver-clad copper wires

KSPL

HUItralinear Semiconductor
Strain Gage

The KSPL gage features a superior linearity of
resistance change against strain in a
comparatively wide range, thereby making it
suitable as a sensing element of transducers.

Oprg. Temp. Range  Leadwire Length

-50 to 150°C 25 mm




Encapsulated Weldable Strain Gages

Ml cable

C | [

Sensmg
section  Flange (base)

Soft cable

Except for 1-element KHCV, encapsulated strain gages are 2-element, temperature compensation gages
applicable at high temperatures. The capsule has active and dummy gages embedded in a metal tube
filled with insulation (MgO). The leadwire cable is composed of an Ml cable and a soft cable, 3 conductors
each, for easy handling. To easily form a strain-gage bridge, the delicated bridge adapter is available
which is connected directly to the terminal of the soft cable.

@ Codes of Ml Cable Length and Optional Accessories

When orde_ring, specifiy the model pumber Codo of Bridge Compression
together with the code of the desired M MI Cable Ml"cgﬁe Adapter Fitting D+@
cable length, suffixed with a space in Length Length Pre-attached | Pre-attached
between. The suffix may include codes of @ @
the optional bridge adapter and compres- im CiM CiMV C1MF C1MFV
sion fitting (see table at the right). In all 2 m(std.) CoM C2MV C2MF C2MFV
cases, the length of the soft cable is 50 cm
(for extension, contact us). 3m C3M C3mv C3MF C3MFV
Examples 4m C4aM C4MmVv C4MF C4AMFV
e KHCS-10-120-G12-11 C5M
5m C5M C5MV C5MF C5MFV
for KHCS with 5 m long Ml cable
o KHCS-10-120-G12-11 C2MV 6m CceM CeMV C6MF C6MFV
for KHCS with 2 m long MI cable and 8m csM csmv C8MF C8MFV
bridge adapter pre-attached 10 m C10M C1OMV | C10MF | C1OMFV
M Bridge Boxes DB-120A/L M Bridge Adapter (for KHCX, KHCR, KHCS, KHCM and KHC)
Designed to configure a Wheatstone bridge circuit with the KHCV or KCW The bridge adapter has the most suitable temperature compensation resistor
connected. for the operating temperature range mounted to the board. It is connected to
« DB-120A the soft cable when delivered. It eliminates any possible erroneous wiring

Cable: Chloroprene-coated, 5 m long,
terminated with NDIS connector plug

Dimensions: 60 x 42 x 25 mm

Weight: Approx. 600 g (including cable)

e DB-120L (Compact plug-in type)
Cable: Removable connection cable,

while ensuring labor-saving. (A bridge adaptor for KHCV is also available.)
5 m long, terminated with NDIS
connector plug

\_MI cable, 2.0 m long D
(160)
Soft cable, 50 cm long
Dimensions: 60 x 20 x 20 mm

Weight: Approx. 60 g (main unit only) Transparent heat-shrink tube

KHCV Measuring Circuit B Compression Fitting (Cable Extractor)

Applicable ampilifiers:
CDV series signal conditioners

Sensing part
Forward direction —jf———"r—"o =

sabey) urens

v

v
Output voltage

Sensing pa —
Reverse direction — —'Ilm-l
O G

Compression fitting v
R: 120 Q (fixed resistor)

R1: 10 k2 (standard accessory) 7 J
C1: Selected from 1, 2.2 or 10 uF (standard accessory) a2

& Bridge voltage &
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Encapsulated Weldable Strain Gages

® Gage Factor Approx. 1.5 (950°C)

@ Applicable Linear Expansion Coefficients 11, 13 (x10°/°C)

Mounting Method and Operating Temperature Range
Spot welding: —196 to 950°C

KHCX Gages ®uUniaxial

Leadwire
Cable Code

C2M
C2MV

KHCX

BEncapsulated Gages
for Static/Dynamic Strain
Measurement at 950°C

The KHCX gages are uniaxial 2-element
temperature compensation Capsule Gages.
While they are equipped with a built-in
temperature compensation element, use of a
proper compensation resistor for the
measuring object enables further reduction of
thermally-induced apparent strain.

The sensing section and MI cable are made
of Inconel 600.

KHCX-10-120-G13-11
13

Uniaxial 2-element,
temperature compensation
Flange Size 20x3x 0.1 mm
Gage Length 10 mm
Resistance 120Q

Pieces per Pack 1

When ordering, specify the model number as follows:

KHCX-10-120-G13- |:| . 3-conductor shielded cable

Type of Leadwire Cable Oprg. Temp. Range Leadwire Length Leadwire Cable Code
3-conductor shielded cable . Ml cable 2 m
—liEd i BT Soft cable 50 cm c2M
with bridge adapter —196 to 950°C glcl)fiiglte)ls 5”8 om Cc2mv

KHCX-10-120-G13-11 C2M
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Encapsulated Weldable Strain Gages KH cv

@ Gage Factor

Approx. 1.2 (800°C)

Mounting Method and Operating Temperature Range
Spot welding: Room temperature to 800°C

®Bridge Adapter

BEncapsulated Gages
for Dynamic Strain
Measurement at 800°C

The KHCV gages are uniaxial 1-element Cap-
sule Gages. Matching instruments are bridge
boxes DB-120A/L and signal conditioners in

CDV series.
The sensing section and MI cable are made of

Inconel 600.

\ Ml cable 2 m long :

Soft cable 50 cm long

45 (160)

(15)

KHCV Gages ®Uniaxial

Leadwire
Cable Code

Cca2Mm
C2MV
C2MF
C2MFV

Transparent heat-shrink tube : \ Bridge adapter

(L

o~

KHCV-5-120-G17

Uniaxial 1 active element
Flange Size 10x3x 0.1 mm
Gage Length 5 mm
Resistance 120Q
Pieces per Pack 1

When ordering, specify the model number as follows:

KHCV-5-120-G17 C2M

Type of Leadwire Cable

3-conductor shielded cable

3-conductor shielded cable
with bridge adapter

3-conductor shielded cable

with compression fitting and bridge adapter

Oprg. Temp. Range Leadwire Length  Leadwire Cable Code
Room temp. to 800°C g/l(l) f(t:?:t;lss 5"5 om C2M
Room temp. to 800°C glcif(t:?:t:gls 2(1) om C2MV
Room temp. to 00°C Ml cable2tn C2MFV
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Encapsulated Weldable Strain Gages

® Gage Factor

Approx. 1.2 (750°C)

@ Applicable Linear Expansion Coefficients 11, 13, 16 (x10%/°C)

Mounting Method and Operating Temperature Range
Spot welding: Room temperature to 750°C

KHCR Gages ®Uniaxial

Leadwire
Cable Code

KHCR

BEncapsulated Gages
for Static/Dynamic Strain

Measurement at 750°C

The KHCR gages are uniaxial 2-element
temperature compensation Capsule Gages.
While they are equipped with a built-in
temperature compensation element, use of a
proper compensation resistor for the measur-
ing object enables further reduction of
thermally-induced apparent strain.

The sensing section and Ml cable are made of

Inconel 600.

C2M
C2MV
C2MF
C2MFV
| — k i : :
(1
/
\ [
KHCR-5-120-G16-11 ;z
13
Uniaxial 2-element, 16
temperature compensation
Flange Size 10x 3 x 0.1 mm
Gage Length 5 mm
Resistance 120Q
Pieces per Pack 1
Type of Leadwire Cable Oprg. Temp. Range Leadwire Length  Leadwire Cable Code
When ordering, specify the model number as follows: 3-conductor shielded cable MI cable 2 m
Room temp. to 750°C Soft cable 50 cm M
: KHCR-5-120-G1 6-D © | 3-conductor shielded cable MI cable 2 m
. i | with bridge adapter Room temp. 10 750°C gt caple 50 cm C2MV
3-conductor shielded cable
with compression fitting Room temp. to 750°C g/gff i?&: gg) — C2MF
KHCR-5-1 20-G1 6-1 1 CZM 3-conductor shielded cable . Ml cable2 m
with compression fitting and bridge adapter ~ R0om temp. to 750°C C2MFV
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Encapsulated Weldable Strain Gages KH Cs

B Encapsulated Gages

@ Gage Factor Approx. 1.8 (750°C) for Static/Dynamic Strain
@ Applicable Linear Expansion Coefficients 11, 13, 16 (x10°/°C) Measurement at 750°C
The KHCS gages are uniaxial 2-element
Mounting Method and Operating Temperature Range temperature compensation Capsule Gages.
Spot welding: —196 to 750°C While they are equipped with a built-in
temperature compensation element, use of a

proper compensation resistor for the measur-
ing object enables further reduction of
thermally-induced apparent strain.

The sensing section and MI cable are made of

Inconel 600.
KHCS Gages ®Uniaxial
Leadwire
Cable Code
ca2Mm
ca2mv
C2MF
C2MFV
—— ‘ i
] T | [
(1
/
\ [
KHCS-10-120-G12-11 ;:;—
13
Uniaxial 2-element, 16
temperature compensation
Flange Size 20 x 3 x 0.1 mm
Gage Length 10 mm
Resistance 120Q
Pieces per Pack 1
Type of Leadwire Cable Oprg. Temp. Range Leadwire Length Leadwire Cable Code
When ordering, specify the model number as follows: 3-conductor shielded cable
~196 to 750°C uliCte e CoM
________________________________________ Soft cable 50 cm =
E KHCS'1 0'1 20'G1 2'|:| E %f:gﬂgc?;j:ietged cable —196 to 750°C Ml cable 2 m CoMV %
R : ge adap Soft cable 50 cm o
Q
3-conductor shielded cable o [
with compression fitting ~196 10 750°C glcl)fct:izlglez 5"8 — C2MF @
KHCS-1 0-1 2O-G1 2-1 1 CzM 3-conductor shielded cable —-196 to 750°C MI cable 2 m
with compression fitting and bridge adapter Soft cable 50 cm C2MFV
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Encapsulated Weldable Strain Gages

KHCM

BEncapsulated Gages

@ Applicable Linear Expansion Coefficients 11, 13, 16 (x10°/°C) for Static / Dynamic Strain
Mounting Method and Operating Temperature Range Measurement at 650°C
Spot welding: —196 to 650°C The KHCM gages are uniaxial 2-element

temperature compensation Capsule Gages.
Equipped with a built-in temperature compen-
sation element, these gages can measure both
static strain and dynamic strain at a maximum
operating temperature of 650°C.

The sensing section and MI cable is made of

Ir;ns;onel 600.
I T { \ €

. <.
3 [

KHCM Gages @Uniaxial

Cabie Gode Gable Gode
C2M Cc2Mm
Cc2mv C2MV
C2MF C2MF
C2MFV C2MFV
———————— L T — T {

KHCM-10-120-G15-11 ———  KHCM-5-120-G15-11 —

13 13
Uniaxial 2-element, 16 Uniaxial 2-element, .1 6
temperature compensation temperature compensation
Gage Factor  Approx. 1.8 (650°C) Gage Factor _ Approx. 1.4 (650°C)
Flange Size 20x 3 x 0.1 mm Flange Size 10 x 3 x 0.1 mm
Gage Length 10 mm Gage Length 5 mm
Resistance 120Q Resistance 120Q
Pieces per Pack 1 Pieces per Pack 1

Type of Leadwire Cable Oprg. Temp. Range Leadwire Length Leadwire Cable Code
When ordering, specify the model number as follows: 3-conductor shielded cable 5 MI cable 2 m
LIRS, Soft cable 50 cm caMm
Leadwire 3-conductor shielded cable
KHCM D 120-G15 D with bridge adapter -196 to 650°C glcl)ffit:glg g;) I Cc2mv
3-conductor shielded cable
A T Ml cable 2 m
with compression fitting ~196 to 650°C Soft cable 50 cm C2MF
KHCM'1 0'1 20'G1 5'1 1 C2M 3-conductor shielded cable MI cable 2
with compression fitting and bridge adapter =196 to 650°C Sof(t3 iagl A g:) _— C2MFV
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Encapsulated Weldable Strain Gages

BEncapsulated Gages

@ Applicable Linear Expansion Coefficients 11, 16 (x10°/°C) for Measurement of
. - °
Mounting Method and Operating Temperature Range Dynamlc_ Straln_ at 550 ?
and Static Strain at 500°C

Spot welding: —196 to 550°C
The KHC gages are uniaxial temperature

compensation Capsule Gages with 2
elements, active and dummy, forming a half
bridge. The sensing part and MI cable are
made of Inconel 600 with the G8 type and of
stainless steel with the G9 type. Thus, an
optimum model for the operating environ-
ment can be selected.

KHC Gages  ®Uniaxial

Leadwire
Cable Code

am
amy
C2MF
C2MFV

L
T~

q : —

~L—C

KHC-20-120-G8- 11  —
16 e
Uniaxial 2-element,

temperature compensation
Gage Factor Approx. 1.75 (500°C)
Flange Size 30 x4 x 0.1 mm
Gage Length 20, 10, 5 mm
Resistance 120Q
Pieces per Pack 1

Type of Leadwire Cable Oprg. Temp. Range Leadwire Length Leadwire Cable Code

When ordering, specify the model number as follows: Polyethylene-coated cross-link
3-conductor cable

Ml cable 2 m

Soft cable 50 cm C2m

-196 to 550°C

P T EEEE (¢)]

: -20- -G8-| | R : | Polyethylene-coated cross-link S

: KHC-20-120-G8 D Cable Code ' o Ml cable 2 m =5
. + | 3-conductor cable —196 to 550°C C2mv

_________________________________________ . P Soft cable 50 cm o)

with bridge adapter Q)

Q

Polyethylene-coated cross-link M cable 2 m [0}

‘@ 3-conductor cable -196 to 550°C C2MF @

with compression fitting Soft cable 50 cm

KHC'20'1 20'G8'1 1 CzM Polyethylene-coated cross-link T i MI cable 2 m

3-conductor cable
with compression fitting and bridge adapter Soft cable 50 cm

C2MFV
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KHC Gages  ®Uniaxial
Leadwire Leadwire
Cable Code Cable Code
Cc2M Cc2M
Cc2mv Ca2mv
C2MF C2MF
C%: C2MFV d ‘ C2MFV

KHC-10-120-G8- 11
16

Uniaxial 2-element,
temperature compensation
Gage Factor  Approx. 1.5 (500°C)

Flange Size ~ 16.5 x 4 x 0.1 mm
Gage Length 10 mm
Resistance 120Q

Pieces per Packi

When ordering, specify the model number as follows:

A
I
@
u
4
N
3
"
]

KHC-10-120-G8-11 C2M
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KHC-20-120-G9- 11
16

Uniaxial 2-element,
temperature compensation

Gage Factor Approx. 1.75 (500°C)

Flange Size 30 x5 x0.1mm
Gage Length 20 mm
Resistance 120Q

Pieces per Pack 1

Leadwire
Cable Code

c2M
Cc2MmV
C2MF
C2MFV

—

KHC-10-120-G9- 11
16

Uniaxial 2-element,
temperature compensation

Gage Factor  Approx. 1.5 (500°C)

Flange Size  16.5x 5 x 0.1 mm
Gage Length 10 mm
Resistance 120Q

Pieces per Pack1

Type of Leadwire Cable Oprg. Temp. Range Leadwire Length Leadwire Cable Code
Polyethylene-coated cross-link . Ml cable 2 m
3-conductor cable —196 to 550°C Soft cable 50 om ca2m
Polyethylene-coated cross-link Ml cable 2 m
3-conductor cable —196 to 550°C Soft cable 50 cm c2mv
with bridge adapter
Polyethylene-coated cross-link MI cable 2 m
3-conductor cable -196 to 550°C C2MF
with compression fitting Soft cable 50 cm
Polyethylene-coated cross-link
3-conductor cable -196 to 550°C M cable 2 m C2MFV

with compression fitting and bridge adapter

Soft cable 50 cm




High-temperature Gages

B High-temperature
Foil Strain Gages

The base is made of highly heat-resistant
polyimide and the gage element is made of
NiCr alloy foil, thereby letting the KFU gages
exhibit superior characteristics over a wide
temperature range.

Approx. 1.8 (350°C)
@ Applicable Linear Expansion Coefficients 11, 16, 23 (x10°/°C)
10 to 300°C

® Gage Factor

@ Self-temperature-compensation Range

Applicable Adhesives and Operating Temperature Ranges
PI1-32: -196 to 350°CC

ETypes, lengths and codes of leadwire cables pre-attached to KFU gages

Type High/low temp 3-wire cable Glass-coated cable of 3 Ni-clad copper wires
Length C1, D16, D17
15¢cm H15C3 B15C3
30 H30C3 B30C3
50 H50C3 B50C3
im H1M3 B1M3
2 H2M3 B2M3
3 H3M3 B3M3
4 H4M3 B4M3
5 H5M3 B5M3
6 H6M3 B6M3
8 H8M3 B8M3
10 H10M3 B10M3
15 H15M3 B15M3
20 H20M3 B20M3
30m H30M3 B30M3
Oprg. temp. range -196 to 350°C Room temp. to 280°C
Remarks L-17
KFU Gages Uniaxial/Biaxial
Cabie Code Cabie Code Cabie Code

H1M3 H1M3 H1M3

H3M3 H3M3 H3M3

H5M3 H5M3 H5M3

[&==—— B1M3 [EE— B1M3 B1M3

B3M3 B3M3 B3M3

B5M3 B5M3 B5M3

KFU-5-120-C1- 11

16
23
Uniaxial
Base Size 10 x 3.7 mm
Gage Length 5 mm
Resistance 120Q

Pieces per Pack 10

When ordering, specify the model number as follows:
KFU-[J-C - -]

KFU-5-120-C1-11 HIM3

KFU-2-120-C1- 11

16
23
Uniaxial
Base Size 6 x 3.7 mm
Gage Length 2 mm
Resistance 120Q

Pieces per Pack 10

KFU-5-120-D16-11

16
Biaxial. 0°/90° 23
stacked rosette
Base Size 11 mmao
Gage Length 5 mm
Resistance 120Q

Pieces per Pack 10

Leadwire Cable - Type and Shape

Oprg. Temp. Range Leadwire Length Leadwire Cable Code

High/low temp. 3-wire cable L-17 im H1M3 o
§ -196 to 350°C 3m H3M3 o
5m H5M3 g
Glass-coated cable of 3 Ni-clad copper wires im B1M3 o
Room temp. 3m B3M3 &
D2 5m B5M3 3
Advance ribbon cable
-196 to 350°C 25 mm
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KFU Gages

Leadwire

Cable Code

H1M3
H3M3
H5M3
B1M3
B3M3
B5M3
KFU-2-120-D16-11
16
Biaxial, 0°/90° 23
stacked rosette
Base Size 8 mm¢
Gage Length 2 mm
Resistance 120Q
Pieces per Pack 10
Leadwire
Cable Code
H1M3
H3M3
H5M3
[&==——— B1M3
B3M3
B5M3
KFU-5-350-C1- 11
16
23
Uniaxial 3500
Base Size 10 x 3.7 mm
Gage Length 5 mm
Resistance 350Q
Pieces per Pack 10
Leadwire
Cable Code
H1M3
H3M3
H5M3
B1M3
B3M3
B5M3

KFU-2-350-D16-11
16

Biaxial, 0°/90° 23

stacked rosette, 350 Q0

Base Size 10 mmao
Gage Length 2 mm
Resistance 350Q

Pieces per Pack 10

When ordering, specify the model number as follows:
KFU-[J-[ - -]

KFU-5-120-C1-11 HIM3
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Biaxial/Triaxial/Uniaxial 350 Q) /Biaxial 350 Q) /Triaxial 350 Q

Leadwire
Cable Code

H1M3

Leadwire
Cable Code

H1M3
H3M3 H3M3
H5M3 H5M3
B1M3 B1M3
B3M3 B3M3
B5M3 B5M3
KFU-5-120-D17-11 KFU-2-120-D17-11
16 16
Triaxial, 0°/90°/45° 23 Triaxial, 0°/90°/45° 23
stacked rosette stacked rosette
Base Size 11 mmo Base Size 8 mmao
Gage Length 5 mm Gage Length 2 mm
Resistance 120Q Resistance 120Q
Pieces per Pack 10 Pieces per Pack 10
Leadwire Leadwire
Cable Code Cable Code
H1M3 H1M3
H3M3 H3M3
H5M3 H5M3
[E=——= B1MS3 B1M3
B3M3 B3M3
B5M3 B5M3
KFU-2-350-C1- 11 KFU-5-350-D16-11
16 16
23 Biaxial, 0°/90° 23
Uniaxial 3500 stacked rosette, 3500
Base Size 6 x 3.7 mm Base Size 11 mm
Gage Length 2 mm Gage Length 5 mm
Resistance 350Q Resistance 350Q
Pieces per Pack 10 Pieces per Pack 10
Leadwire Leadwire
Cable Code Cable Code
H1M3 H1M3
H3M3 H3M3
H5M3 H5M3
B1M3 B1M3
B3M3 B3M3
B5M3 B5M3
KFU-5-350-D17-11 KFU-2-350-D17-11
16 16
Triaxial, 0°/90°/45° 23 Triaxial, 0°/90°/45° 23
stacked rosette, 3500 stacked rosette, 3500
Base Size 11 mmo Base Size 10 mmao
Gage Length 5 mm Gage Length 2 mm
Resistance 350Q Resistance 350Q
Pieces per Pack 10 Pieces per Pack 10
Leadwire Cable - Type and Shape Oprg. Temp. Range Leadwire Length Leadwire Cable Code
High/low temp. 3-wire cable L-17 im H1M3
§ -196 to 350°C 3m H3M3
5m H5M3
Glass-coated cable of 3 Ni-clad copper wires R im B1M3
oom tempo. 3m B3M3
to 280°C 5m B5M3
Advance ribbon cable
-196 to 350°C 25 mm




High-temperature Gages

B High-temperature

@ Gage Factor Approx. 2.0 (350°C) Foil Strain Gages

@ Applicable Linear Expansion Coefficients 11, 16 (x10°7°C) The G4 type KH gages are 350 Q gages with
a metal base which enables easy mounting

@ Self-temperature-compensation Range 10 to 300°C with a compact spot welder.

Mounting Method and Operating Temperature Range
Spot welding: -50 to 350°C

KH Gages @Uniaxial
ceadwire B Types, lengths and codes of leadwire cables
D1M3 pre-attached to KFU gages
D3M3 Type Glass-coated cable of 3 Ni-clad copper wires
D5M3 Length G4
15cm D15C3
30 D30C3
50 D50C3
im D1M3
2 D2M3
KH-5-350-G4- 11
3 D3M3
16 4 D4M3
5 D5M3
.. 6 D6M3
Uniaxial 350 Q) 3 DaM3
Base Size 30 x 8 mm 10 D10M3
Gage Length 5 mm 15 D15M3
Resistance 350Q 20 D20M3
Pieces per Pack 5 30m D30M3
Oprg. temp. range -50 to 350°C

Leadwire Cable - Type and Shape Oprg. Temp. Range Leadwire Length Leadwire Cable Code
When ordering, specify the model number as follows: Glass-coated cable of 3 Ni-clad copper wires 1im D1M3
\ -50 to 350°C 3m D3M3 w
%ﬁ 5m D5M3 g'
i . =}
KH-5-350-G4- | Advance ribbon cable e 20 mm o
3

KH-5-350-G4-11 D1M3
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High-temperature Gages

® Gage Factor Approx. 1.9 (250°C)
® Applicable Linear Expansion Coefficients 11, 16, 23 (x10°/°C)
@ Self-temperature-compensation Range 10 to 250°C

Applicable Adhesives and Operating Temperature Ranges

PC-600: -196 to 250°C
EP-34B: -55 to 200°C
P1-32: -196 to 250°C

HTypes, lengths and codes of leadwire cables pre-attached to KH gages

Type High/low-temp. 3-wire cable ;? ﬁfzi:g itsgp%art,’,:,?rg; higﬁ)ﬁ)?z?gﬁsgfcgfxﬁfgab|e
Length C1,D25
15cm H15C3 B15C3 F15C3
30 H30C3 B30C3 F30C3
50 H50C3 B50C3 F50C3
im H1M3 B1M3 F1M3
2 H2M3 B2M3 F2M3
3 H3M3 B3M3 F3M3
4 H4M3 B4M3 F4M3
5 H5M3 B5M3 F5M3
6 H6M3 B6M3 FE6M3
8 H8M3 B8M3 F8M3
10 H10M3 B10M3 F10M3
15 H15M3 B15M3 F15M3
20 H20M3 B20M3 F20M3
30m H30M3 B30M3 F30M3
Oprg. temp. range -196 to 250°C Room. temp. to 250°C -196 to 250°C
Remarks L-17 L-3

KFH Gages Uniaxial

B High-temperature
Foil Strain Gages

The base is made of highly heat-resistant
polyimide and the gage element is made of
NiCr alloy foil, thereby ensuring less thermal
output and excellent temperature character-
istics.

Leadwire Leadwire Leadwire
Cable Code Cable Code Cable Code
H1M3 H1M3 H1M3
H3M3 H3M3 H3M3
H5M3 H5M3 H5M3
[EEE——— B1M3 EE——— Bi1M3 EBE—— B1M3
B3M3 B3M3 B3M3
B5M3 B5M3 B5M3
F1M3 F1M3 F1M3
F3M3 F3M3 F3M3
F5M3 F5M3 F5M3
KFH-5-120-C1- 11 KFH-2-120-C1- 11 KFH-1-120-C1- 11
16 16 16
23 23 23
Uniaxial Uniaxial Uniaxial
Base Size 10 x 3.7 mm Base Size 6 x 3.7 mm Base Size 4 x 2.7 mm
Gage Length 5 mm Gage Length 2 mm Gage Length 1 mm
Resistance 120Q Resistance 120Q Resistance 120Q
Pieces per Pack 10 Pieces per Pack 10 Pieces per Pack 10
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KFH Gages Biaxial/Triaxial/Uniaxial 350 Q

Leadwire Leadwire Leadwire
Cable Code Cable Code Cable Code
H1M3 H1M3 H1M3
H3M3 H3M3 H3M3
H5M3 H5M3 H5M3
B3M3 B3M3 C H B3M3
B5M3 B5M3 B5M3
F1M3 F1M3 F1M3
F3M3 F3M3 F3M3
F5M3 F5M3 F5M3
KFH-05-120-C1- 11 KFH-02-120-C1- 11 KFH-1-120-D25- 11
16 16 16
23 23 23
Uniaxial Uniaxial Triaxial, 0°/90°/45°
Base Size 3.3 x2.7 mm Base Size 2.5x2.2mm Base Size 8 mm¢
Gage Length 0.5 mm Gage Length 0.2 mm Gage Length 1 mm
Resistance 120Q Resistance 120Q Resistance 120Q
Pieces per Pack 10 Pieces per Pack 10 Pieces per Pack 5
Leadwire Leadwire Leadwire
Cable Code Cable Code Cable Code
H1M3 H1M3
H3M3 H3M3
H5M3 H5M3
[E=——— B1M3 [E=E———— Bi1M3
B3M3 B3M3
B5M3 B5M3
F1M3 F1M3
F3M3 F3M3
F5M3 F5M3 F5M3
KFH-05-120-D25-11 KFH-5-350-C1- 11 KFH-2-350-C1- 11
16 16 16
23 23 23
Triaxial, 0°/90°/45° Uniaxial 3500 Uniaxial 3500
Base Size 7.5 mmao Base Size 10 x 3.7 mm Base Size 6 x 3.7 mm
Gage Length 0.5 mm Gage Length 5 mm Gage Length 2 mm
Resistance 120Q Resistance 350Q Resistance 350Q
Pieces per Pack 5 Pieces per Pack 10 Pieces per Pack 10
Leadwire Cable - Type and Shape Oprg. Temp. Range Leadwire Length Leadwire Cable Code
When ordering, specify the model number as follows: High/low temp. 3-wire cable L-17 im H1M3
jﬁ\ﬁ -196 to 250°C 3m H3M3
5m H5M3 (7]
eadwire - j- i 1 S
KFH-[ J-[ 1-[ -[] Glass-coated cable of 3 Ni-clad copper wires ROOT;Z?&-C ! 2 g;mg %
5m B5M3 8
Fluroroplastic-coated high/low temp. 3-wire cable L-3 1m F1M3 [
A\

. : EE -196 to 250°C 3m F3M3
: ‘ A 5m F5M3
KFH-5-1 20-01 -1 1 H1 M3 Advance ribbon cable

-196 to 250°C 25 mm
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KFH Gages Uniaxial 350 Q

Leadwire Leadwire Leadwire
Cable Code Cable Code Cable Code
H1M3 H1M3 H1M3
H3M3 H3M3 H3M3
H5M3 H5M3 H5M3
E— B1 M3 e B1M3 E— B1M3
B3M3 B3M3 B3M3
B5M3 B5M3 B5M3
F1M3 F1M3 F1M3
F3M3 F3M3 F3M3
F5M3 F5M3 F5M3
KFH-1-350-C1- 11 KFH-05-350-C1- 11 KFH-02-350-C1- 11
16 16 16
23 23 23
Uniaxial 3500 Uniaxial 3500 Uniaxial 3500
Base Size 4 x 2.7 mm Base Size 3.5 x 2.7 mm Base Size 3.0 x 2.7 mm
Gage Length 1 mm Gage Length 0.5 mm Gage Length 0.2 mm
Resistance 350Q Resistance 350Q Resistance 350Q
Pieces per Pack 10 Pieces per Pack 10 Pieces per Pack 10
Leadwire Leadwire
Cable Code Cable Code
H1M3 H1M3
H3M3 H3M3
% H5M3 H5M3
& B1M3 B1M3
B3M3 B3M3
B5M3 B5M3
F1M3 F1M3
F3M3 F3M3
F5M3 F5M3
KFH-1-350-D25- 11 KFH-05-350-D25-11
16 16
23 23
Triaxial, 0°/90°/45°, 350 QQ Triaxial, 0°/90°/45° 350 Q)
Base Size 8 mm¢ Base Size 7.5 mm¢o
Gage Length 1 mm Gage Length 0.5 mm
Resistance 350Q Resistance 350Q
Pieces per Pack 5 Pieces per Pack 5
Leadwire Cable - Type and Shape Oprg. Temp. Range Leadwire Length Leadwire Cable Code
When ordering, specify the model number as follows: High/low temp. 3-wire cable L-17 im H1M3
= % H3M3
5m H5M3
wire - i 3 1
KFH_D_D_D_D Glass-coated cable of 3 Ni-clad copper wires Roorrt1 temp. : 2 g;mg
0 250°C
5m B5M3

Fluroroplastic-coated high/low temp. 3-wire cable L-3 im F1M3
3 : ‘%’ ~196 to 250°C 3m F3M3

KFH-5-120-C1-11 HIM3 -, | \ o FoM3

Advance ribbon cable
-196 to 250°C 25 mm
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Low-temperature Gages

B Low-temperature
@ Gage Factor Approx. 2.1 Foil Strain Gages
@ Applicable Linear Expansion Coefficients 5, 11, 16, 23 (x10°/°C) The gage element is made of NiCr alloy,

which exhibits excellent characteristics
under low-temperature environments and is
sandwiched between polyimde films. Thus,

@ Self-temperature-compensation Range  —196 to 50°C

Applicable Adhesives and Operating Temperature Ranges the KFL gages are suitable for strain
PC-600: —269 to 150°C measurement of tanks and vessels contain-
CC-33A: -196 to 120°C ing low-temperature liquids such as LNG

and LPG.

B Types, lengths and codes of leadwire cables pre-attached to KFL gages

Type 2 polyester-coated 3 polyester-coated Middle-temp. Middle-temp. _ Fluoroplastic-coated
copper wires copper wires 2-wire cable 3-wire cable high/low-temp. 3-wire cable
Length C1, D25
2cm N2C2 N2C3
3 N3C2 N3C3
4 N4C2 N4C3
5 N5C2 N5C3
10 N10C2 N10C3
15 N15C2 N15C3 R15C2 R15C3 F15C3
30 N30C2 N30C3 R30C2 R30C3 F30C3
50 N50C2 N50C3 R50C2 R50C3 F50C3
im N1M2 N1M3 R1M2 R1M3 F1M3
2 R2M2 R2M3 F2M3
3 R3M2 R3M3 F3M3
4 R4M2 R4M3 F4M3
5 R5M2 R5M3 F5M3
6 R6M2 R6M3 F6M3
8 R8M2 R8M3 F8M3
10 R10M2 R10M3 F10M3
15 R15M2 R15M3 F15M3
20 R20M2 R20M3 F20M3
30m R30M2 R30M3 F30M3
Oprg. temp. range -196 to 150°C -100 to 150°C -196 to 150°C
Remarks Twisted for 50 cm and 1 m long L-11 L-12 L-3

sabey) uieis
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KFL Gages Uniaxial/Uniaxial 350 Q

Leadwire Leadwire Leadwire
Cable Code

Cable Code Cable Code
F1M3 F1M3 F1M3
F3M3 F3M3 F3M3
F5M3 F5M3 F5M3
%: R1M3 %: R1M3 Er——— R1M3
R3M3 R3M3 R3M3
R5M3 R5M3 R5M3
R1M2 R1M2 R1M2
R3M2 R3M2 R3M2
KFL-5-120-C1- 11 Rsm2 KFL-2-120-C1- 11 Rsm2 KFL-1-120-C1- 11 Rsm2
1 6 N30C3 1 6 N30C3 1 6 N30C2
N50C3 N50C3 N50C2
23 nN1m3 23 N1wm3 23 N1m2
N30C2 N30C2
N50C2 N50C2
N1M2 N1M2
Uniaxial Uniaxial Uniaxial
Base Size 10 x 3.7 mm Base Size 6 x 3.7 mm Base Size 4 x 2.7 mm
Gage Length 5 mm Gage Length 2 mm Gage Length 1 mm
Resistance 120Q Resistance 120Q Resistance 120Q
Pieces per Pack 10 Pieces per Pack 10 Pieces per Pack 10
Leadwire Leadwire Leadwire
Cable Code Cable Code Cable Code
F1M3 F1M3 F1M3
F3M3 F3M3 F3M3
F5M3 F5M3 F5M3
R3M3 R3M3 R3M3
R5M3 R5M3 R5M3
R1M2 R1M2 R1M2
R3M2 R3M2 R3M2
KFL-05-120-C1- 11 Rsm2 KFL-02-120-C1- 11 RsMm2 KFL-1-120-D25- 11 Rsm2
16 N30C2 16 N30C2 16 N30C2
N50C2 N50C2 N50C2
23 Nim2 23 N1Mm2 23 Nim2
Uniaxial Uniaxial Triaxial, 0°/90°/45°
Base Size 3.3x 2.7 mm Base Size 2.5 x2.2mm Base Size 8 mmao
Gage Length 0.5 mm Gage Length 0.2 mm Gage Length 1 mm
Resistance 120Q Resistance 120Q Resistance 120Q
Pieces per Pack 10 Pieces per Pack 10 Pieces per Pack 5
Leadwire Leadwire Leadwire
Cable Code Cable Code Cable Code
F1M3 F1M3 F1M3
F3M3 F3M3 F3M3
F5M3 F5M3 F5M3
o R1M3 [E=3———— RIM3 E3——— RiIM3
R3M3 R3M3 R3M3
R5M3 R5M3 R5M3
R1M2 R1M2 R1M2
R3M2 R3M2 R3M2
KFL-05-120-D25- 11 RsM2  KFL-5-350-C1- 11 Rsv2  KFL-2-350-C1- 11 Rsm2
1 6 N30C2 1 6 N30C3 1 6 N30C3
N50C2 N50C3 N50C3
23 Ni1m2 23 N1wm3 23 N1m3
N30C2 N30C2
N50C2 N50C2
N1M2 N1M2
Triaxial, 0°/90°/45° Uniaxial 350 Q Uniaxial 3500
Base Size 7.5 mm¢ Base Size 10 x 3.7 mm Base Size 6 x 3.7 mm
Gage Length 0.5 mm Gage Length 5 mm Gage Length 2 mm
Resistance 120Q Resistance 350Q Resistance 350Q
Pieces per Pack 5 Pieces per Pack 10 Pieces per Pack 10
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KFL Gages Uniaxial 350 Q/Triaxial 350 Q/Uniaxial 350 Q for concrete and lumber

Leadwire Leadwire Leadwire
Cable Code Cable Code Cable Code
F1M3 F1M3 F1M3
F3M3 F3M3 F3M3
F5M3 F5M3 F5M3
R3M3 R3M3 R3M3
R5M3 R5M3 R5M3
R1M2 R1M2 R1M2
R3M2 R3M2 R3M2
KFL-1-350-C1- 11 RsM2  KFL-05-350-C1- 11 RsM2  KFL-02-350-C1- 11 RsM2
16 N30C2 16 N30C2 16 N30C2
N50C2 N50C2 N50C2
23 N1m2 23 Ni1M2 23 Ni1m2
Uniaxial 350 Q Uniaxial 3500 Uniaxial 3500
Base Size 4 x 2.7 mm Base Size 3.5 x2.7 mm Base Size 3 x2.7mm
Gage Length 1 mm Gage Length 0.5 mm Gage Length 0.2 mm
Resistance 350Q Resistance 350Q Resistance 350Q
Pieces per Pack 10 Pieces per Pack 10 Pieces per Pack 10
Leadwire Leadwire Leadwire
Cable Code Cable Code Cable Code
F1M3 F1M3 F1M3
F3M3 F3M3 F3M3
F5M3 F5M3 i F5M3
@ R1M3 @ R1M3 =—=3— RIM3
R3M3 R3M3 : R3M3
R5M3 R5M3 R5M3
R1M2 R1M2 R1M2
R3M2 R3M2 R3M2
KFL-1-350-D25- 11 R5M2  KFL-05-350-D25- 11 FRsM2  KFL-30-350-C1- 11 RsM2
N30C2 16 N30C2 5 N30C3
16 nsoc2 N50C2 N50C3
23 N1M2 23 NiMm2 N1M3
o N30C2
Uniaxial 3500 N50C2
for concrete and lumber  N1M2
Triaxial, 0°/90°/455 350 Q) Triaxial, 0°/90°/455 350 Q) Base Size 36 x 5.2 mm
Base Size 8 mmao Base Size 7.5 mmo Gage Length 30 mm
Gage Length 1 mm Gage Length 0.5 mm Resistance 350Q
Resistance 350Q Resistance 350Q Applicaple Linea_r . 5 (lumber)
Pieces per Pack 5 Pieces per Pack 5 Expansion Coefficient 11 (concrete)

Pieces per Pack 10

Leadwire Cable - Type and Shape Oprg. Temp. Range Leadwire Length Leadwire Cable Code

When ordering, specify the model number as follows: Fluroroplastic-coated high/low temp. 3-wire cable L-3 im F1M3
b ! = -196 to 150°C 3m F3M3
i ‘ e —— 5m F5M3
el 1l e Leadwire Middle-temperature 3-wire cable L-12 im R1M3
KFL-L-L-L-L 3 : EE 100 to 150°C 3m R3M3
i ‘ A 5m R5M3
Middle-temperature 2-wire cable L-11 im R1M2
I T \E: -100 to 150°C 3m R3M2
3 ‘ 5m R5M2
KFL'5'1 20'C1 -11 F1 M3 3 polyester-coated copper wires 30 cm N30C3
— 30cm -196 to 150°C 50 cm N50C3
TSP pes—=——=50cm * 1 m 1m N1M3
2 polyester-coated copper wires 30 cm N30C2
— 30cm -196 to 150°C 50 cm N50C2 ]
e e ce o booe——"" 50cm - 1 m Tm N1M2 g
Silver-clad copper wires ~196 to 150°C 25 mm ;
a
©
)
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High-elongation Strain Gages

@ Resistance 120 Q

® Gage Factor Approx. 2.0
@ Operating Temperature Range -20 to 80°C
@ Strain Limit at Room Temperature 20 to 30%

@ Applicable Adhesive CC-36

e Strain limit of 20 to 30% is ensured for simple tension appplied to the gage bonded on
stainless steel (SUS 304) or aluminum alloy (A1050) at normal temperature.

o Strain limit is lowered in the following cases:

- The measuring object is a difficult-to-bond aluminum alloy (A7075) or plastics (polypropylene, etc.)

- The transformation of the material is discontinuous.
- Crack is caused on the surface.
— Measurement at high/low temperatures.

KFEM Gages ®Uniaxial

KFEM-5-120-C1

Uniaxial

Base Size 11.5x 3 mm
Gage Length 5 mm
Resistance 120Q

Pieces per Pack 10

KFEM

M Ultrahigh-Elongation
Foil Strain Gages

KFEM series ultrahigh-elongation foil gages can
measure strain in elastic to plastic region on
structures and are suitable for large strain measure-
ment or rupture tests of metals (steel, stainless steel,
aluminum) and plastics (polyethylene, polypropylene).

Measurement of 20 to 30% material deformation
possible

Laminate protruded from the tip of gage base
ensures improved adhesive property, making the
gages hard to peel off.

Foil material has an improved elongation property
and is hard to disconnect.

B Y 4 T

he 2~ .

KFEM-2-120-C1

Uniaxial

Base Size 8.5 x3 mm
Gage Length 2 mm
Resistance 120Q
Pieces per Pack 10

B Types, lengths and codes of leadwire cables pre-attached to KFEM gages

When ordering, specify the model number as follows: Type | 2 polyester-coated copper wires | Vinyl-coated flat 2-wire cable | Vinyl-coated flat 3-wire cable
Length C1 C1 C1
2cm N2C2
KFEM-[_-120-C1 &% 3 N3C2
4 N4C2
5 N5C2
10 N10C2
15 N15C2 L15C2R L15C3R
KFEM-5-120-C1 30 N30C2 L[30C2R L30C3R
50 N50C2 L50C2R L50C3R
im N1M2 L1M2R L1M3R
2 L2M2R L2M3R
3 L3M2R L3M3R
4 L4M2R L4M3R
5 L5M2R L5M3R
6 L6M2R L6M3R
8 L8M2R L8M3R
10 L10M2R L10M3R
15 L15M2R L15M3R
20 L20M2R L20M3R
30m L30M2R L30M3R
Oprg. temp. range -10 to 80°C
Remarks Twisted for 50 cm and 1 m long L-6; L-9 for 6 m or longer L-7; L-10 for 6 m or longer
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High-elongation Strain Gages

@ Gage Factor Approx. 2.1
@ Resistance 120 Q
@ Strain Limit at Room Temperature 10 to 15%

Applicable Adhesives and Operating Temperature Ranges
CC-36: -10to 80°C

HTypes, lengths and codes of leadwire cables pre-attached to KFEL gages

KFEL

B High-elongation
Foil Strain Gages

Developed to measure strain in elastic to plastic
regions on structures, the KFEL gages can
measure strain as large as 10 to 15% with
simple tension strain. Thus, these gages are
applicable for large strain measurement and
destructive testing of metals (steel, stainless
steel and aluminum) and plastics (polyethylene
and polypropylene).

Type | 2 polyester-coated copper wires Vinyl-coated flat 2-wire cable Vinyl-coated flat 3-wire cable
Length C1, D34, D35 C1 D34, D35 C1 D34, D35
2cm N2C2
3 N3C2
4 N4C2
5 N5C2
10 N10C2
15 N15C2 L15C2R L15C2S L15C3R L15C3S
30 N30C2 L30C2R L30C2S L30C3R L30C3S
50 N50C2 L50C2R L50C2S L50C3R L50C3S
im N1M2 L1M2R L1M2S L1M3R L1M3S
2 L2M2R L2M2S L2M3R L2M3S
3 L3M2R L3M2S L3M3R L3M3S
4 L4AM2R L4M2S L4AM3R L4M3S
5 L5M2R L5M2S L5M3R L5M3S
6 L6M2R L6M2S L6M3R L6M3S
8 L8M2R L8M2S L8M3R L8M3S
10 L10M2R L10M2S L10M3R L10M3S
15 L15M2R L15M2S L15M3R L15M3S
20 L20M2R L20M2S L20M3R L20M3S
30m L30M2R L30M2S L30M3R L30M3S
Oprg. temp. range -10 to 80°C
Remarks | Twisted for 50 cm and 1 m long L-6; L-9 for 6 m or longer \ L-7; L-10 for 6 m or longer
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KFEL Gages Uniaxial/Biaxial/Triaxial

Leadwire Leadwire Leadwire
Cable Code Cable Code Cable Code
L1M3R L1M3R L1M3S
L3M3R L3M3R T L3M3S
L5M3R L5M3R o B  |5M3S
L1M2R L1M2R L1M2S
L3M2R L3M2R : L3M2S
L5M2R L5M2R I > L5M2S
N30C2 N30C2 H‘ N30C2
N50C2 N50C2 N50C2

KFEL-5-120-C1 N1M2 KFEL-2-120-C1 N1M2 KFEL-5-120-D34  Nim2

Uniaxial Uniaxial Biaxial, 0°/90°
Base Size 11 x 3.5 mm Base Size 8 x4 mm Base Size 13 x 13 mm
Gage Length 5 mm Gage Length 2 mm Gage Length 5 mm
Resistance 120Q Resistance 120Q Resistance 120Q
Pieces per Pack 10 Pieces per Pack 10 Pieces per Pack 10
Leadwire Leadwire Leadwire
Cable Code Cable Code Cable Code
L1M3S L1M3S L1M3S
. L3M3S T =p- L3M3S T L3M3S
r EE=——=— | 5M3S =T __ L5M3S - EE=—— | 5M3S
‘ L1M2S o L1M2S X L1M2S
[= L3M2S TN L3M2S [ = N L3M2S
M L5M2S te L5M2S M L5M2S
N30C2 ‘H N30C2 N30C2

N50C2 N50C2 N50C2
KFEL-2-120-D34 ~im2  KFEL-5-120-D35 N2 KFEL-2-120-D35 N1M2

Biaxial, 0°/90° Triaxial, 0°/90°/45° Triaxial, 0°/90°/45°
Base Size 10 x 10 mm Base Size 13 x 13 mm Base Size 10 x 10 mm
Gage Length 2 mm Gage Length 5 mm Gage Length 2 mm
Resistance 120Q Resistance 120Q Resistance 120Q
Pieces per Pack 10 Pieces per Pack 10 Pieces per Pack 10

Leadwire Cable - Type and Shape Oprg. Temp. Range Leadwire Length Leadwire Cable Code

When ordering, specify the model number as follows: Vinyl-coated flat 3-wire cable L-7 (L-10 for 6 m or longer) 1m L1M3R: LTM3S
-10to0 80°C 3m L3M3R: L3M3S
—— 5m L5M3R: L5M3S
KFEL-I:I-‘] 20-|:] Vinyl-coated flat 2-wire cable L-6 (L-9 for 6m or longer) im L1 M2R§ L1M2S
B -10t0 80°C 3m L3M2R3 L3M2S
5m L5M2R: L5M2S
2 polyester-coated copper wires 30 cm N30C2
=\ 30 cm -10t0 80°C 50 cm N50C2
—oococooooooaileo——— 50cm - 1m 1m N1M2
KFEL-5-1 20-C1 L1 M3R Silver-clad copper wires 1010 80°C 25 mm
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Non-magnetoresistive Gages

M Types, lengths and codes of leadwire
cables pre-attached to KFN gages

KYOWA STRAIN GAGES 89

@ Gage Factor Approx. 2.0 =
Vinyl-coated low-noise 3-wire cabl
@ Applicable Linear Expansion Coefficients 11, 16, 23 (x10%/°C) . t:pe myreoate ngv n::; e cane
X eng’ s
@ Self-temperature-compensation Range 0 to 150°C 15 cm 115C3
30 J30c3
Applicable Adhesives and Operating Temperature Ranges 50 J50C3
PC-600: -196 to 150°C 1m JIM3
CC-33A: —196 to 120°C 2 J2M3
3 J3M3
4 J4M3
5 J5M3
6 J6M3
8 JsM3
10 J10M3
. = . = 15 J15M3
M Noninductive Foil Strain Gages 2 o3
The gage element is made of a special alloy which provides less magnetoresis- 30m J30M3
tant effect; also, the shape is designed to eliminate induction. Thus, the KFN Opvg.tomp. range 10 t0 80°C
gages can accurately measure strain under AC magnetic field environments. P —— L-13
KFN Gages Uniaxial 350 Q)/Biaxial 350 Q
Leadwire Leadwire Leadwire
Cable Code Cable Code Cable Code
J1M3 J1M3 J1M3
J3M3 J3M3 J3M3
J5M3 J5M3 | J5M3
h
&
S S g
KFN-5-350-C9- 11 KFN-2-350-C9- 11 KFN-5-350-D20- 11
16 16 16
23 23 23
Uniaxial 3500 Uniaxial 3500 Biaxial, 0°/90°, 350 Q
Base Size 12 x 10 mm Base Size 6 x 5 mm Base Size 22 x 12 mm
Gage Length 5 mm Gage Length 2 mm Gage Length 5 mm
Resistance 350Q Resistance 350Q Resistance 350Q
Pieces per Pack 10 Pieces per Pack 10 Pieces per Pack 5
Leadwire
Cable Code
J1M3
J\T\Wﬁ S jg mg When ordering, specify the model number as follows:
— .
e KFN-[]-350-[_]-[]
KFN-2-350-D20- 11
16 KFN-5-350-C9-11 J1M3 @
23
H H o o
BIaX'?" 0°/90% 350Q Leadwire Cable - Type and Shape Oprg. Temp. Range Leadwire Length Leadwire Cable Code é’
Ei G U 580 il Vinyl-coated low-noise 3-wire cable L-13 im J1M3 o
Gage Length 2 mm —10~80C 3m J3M3
Resistance 350Q 5m J5M3
Pieces per Pack 5 2 polyester-coated copper wires 10 cm long
\XX)< —196~150C 25 mm



Non-magnetoresistive Gages

M Types, lengths and codes of leadwire
cables pre-attached to KFS gages

@ Applicable Linear Expansion Coefficients 11, 16, 23 (x10°/°C) Type | Vinyl-coated low-noise 3-wire cable
@ Self-temperature-compensation Range 10 to 100°C Length C9, D20
15cm J15C3
Applicable Adhesives and Operating Temperature Ranges 30 J30C3
PC-600: -196 to 150°C 510 j?:\)gi
- o m
CC-33A: -196 to 120°C p e
3 J3m3
4 J4aMm3
5 J5M3
6 J6M3
8 Jsm3
10 J10M3
. - . 15 J15M3
BMShielded Foil Strain Gages 20 J20M3
The KFS gages are shielded by the copper foil covering the whole body. 30m J30M3
Thus, if a large current flows to or around the gage bonding site, noise is Oprg.temp. range -101080°C
prevented from entering the measuring circuit. Remarks L-13
KFS Gages @Uniaxial/Uniaxial 350 Q)
Leadwire Leadwire
Cable Code Cable Code
J1M3 J1M3
J3M3 J3M3
J5M3 J5M3

L SRR

KFS-5-120-J1- 11 KFS-5-350-J1- 11
16 16
23 23

Uniaxial Uniaxial 3500

Gage Factor Approx. 2.1 Gage Factor Approx. 20

Base Size 15 x 10mm Base Size 17 x 16 mm

Gage Length 5 mm Gage Length 5 mm

Resistance 120Q Resistance 350Q

Pieces per Pack 10 Pieces per Pack 10

Leadwire Cable - Type and Shape Oprg. Temp. Range Leadwire Length Leadwire Cable Code
Vinyl-coated low-noise 3-wire cable L-13 1im J1M3
- —10~80C 3m J3M3
5m J5M3

When ordering, specify the model number as follows:

.........................................

: =B5-| |=J1- '-ef"""i'e ' 2 polyester-coated copper wires 10 cm long
P K FSSDJ1D S : ——ecccooooooo fooee——" —196~150C  25mm

KFS-5-120-J1-11 JIM3
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Bending-strain Measuring Gages

@ Gage Factor Approx. 2.1
@ Applicable Linear Expansion Coefficients 11, 16, 23 (x10°/°C)
@ Self-temperature-compensation Range 20 to 60°C

Applicable Adhesives and Operating Temperature Ranges

CC-33A: -50 to 80°C
EP-34B -50 to 80°C
EP-18 -50 to 80°C

BFoil Strain Gages for Bending-strain Measurement
The KFF gages have one sensing element on both the upper and lower sides of the thick
plastic base. Thus, if a gage cannot be bonded directly to the inside of the object under
testing as in the case of measuring stress due to internal pressure in high-pressure
vessels or stress measurement in box structures such as bridge girders, the KFF gages
can be bonded to the surface to obtain strain at the rear.

KFF Gages Uniaxial 350 Q

Silver-clad copper wires Silver-clad copper wires

i [ ===

KFF-30-350-C11-11 KFF-30-350-C12-11
16 16
23 23
Uniaxial 2-element 350 Q) Uniaxial 2-element 350 Q)
Base Size 30x7x1mm Base Size 30x7x2mm
Resistance 350Q Resistance 350Q

Pieces per Pack 5

Pieces per Pack 5
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Gages with Protector

BFoil Strain Gages
with Protector

The unique design simplifies gage
bonding, wiring and moisture-proofing
work in the field. In addition, the metal
case protects the strain gage and
markedly improves reliability compared
with conventional gages. Using stud bolts
and adhesive, the gages can be mounted
to the bottom and side plate of tank for
strain measurement, to a hopper or tank
for weight measurement, to the shaft of a
truck for tare weight measurement or in
any similar applications where the gages
need to be protected against moisture,
water or small stones. (Patent pending)

KCH Gages Uniaxial/Uniaxial 350 Q)

@
O
@

Il
O

KCH-5A-B KCH-5A-S KCH-5A-1 KCH-5A-2 KCH-5A-3
KCH-5A-BJ KCH-5A-SJ
Bridge Bridge Biaxial, 0°/90° Triaxial, 0°/90°/45°
(for bending strain) (for shearing strain) Uniaxial stacked rosette stacked rosette
Gage Length 2 mm Gage Length 2 mm Gage Length 5 mm Gage Length 5 mm Gage Length 5 mm
Resistance 350Q Resistance 350Q Resistance 350 Q Resistance 350Q Resistance 350Q
Connection Full bridge Connection Full bridge Connection  3-wire Connection  3-wire Connection 2-wire
Cable
KCH-5A-B and S come with special flexible vinyl-shielded 4-conductor (0.3 Comes with special flexible Come with special flexible vinyl-shielded 6-conductor (0.3 mm?) cable, 10 m
mm?) cable, 10 m long, 6.8mm in outer diameter and bared at the tip; vinyl-shielded 4-conductor (0.3 mm?) long, 6.8 mm in outer diameter and bared at the tip.
KCH-5A-BJ and SJ, with flexible vinyl-shielded 4-conductor (0.3 mm?) cable, 2 cable, 10 m long, 6.8 mm in outer
m long (cable cover 1.75 m long), 6.3mm in outer diameter (that of cable cover diameter and bared at the tip.

10.2 mm) and terminated with waterproof connector plug (R04-P6-M6.8). Relay
cables TN-29 to 33 are separately sold.

55
36 29 @ Relay Cables (for KCH-5A-BJ/SJ) (Option)
Model TN-29 TN-30 | TN-31 TN-32 | TN-33
qﬂm:@’ Cable length 2m 3m 7m 10m 12m
Cable cover length 1.5m 25m 6.5m 95m | 11.5m
X Remarks Wth waterproof connector jack (R04-J6-F6.8):
g L the other end is bared.
2
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Embeddable Gage

BEmbeddable Gage

Embedded in resin, the KMP gage measures

cure-shrinkage and internal strain. The compact

design enables embedment in shaped resins and

is suitable for internal stress measurement of

products made by combining epoxy resin and
S metal.
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KM P G age S * This gage was developed by Mitsubishi Electric and commercialized by KYOWA.

When ordering, specify the model number as follows:

urens olweuAq puE uleAS ONEIS

Resistance Gage Factor Length of Sensing Element  Apparent Young’s Modulus Oprg. Temp. Range Built-in Thermocouple

120Q Approx. 2.0 1 mm Approx. 70 GPa 20 to 150C K (0.1 mm@)
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Special Gages

BCrack Gages

Bonded to a cracked or crack-expected part of structures and
materials, the KV gages measure the propagation length and
velocity of the crack. Different from usual strain gages, the grid
of the KV gages is cut along with crack development, resulting
in resistance change. (Utility model)

Progress and propagation velocity of a crack are electrically
obtained.

Uniaxial

KV Gages

High response speed

Applicable to both flat and curved surfaces

Resistance change versus crack length is virtually linear.
Dedicated adapter enables use of a conventional strain
amplifier.

Extremely simple and convenient compared with the
conventional optical method.

2 trigger wires each before and behind the grid (KV-5C) can
be used for automation of measurement.

Polyester-coated copper wires
Trigger wire 20 mm long

e

Gage lead 30 mm long

KV-5C

Uniaxial

Base Size 30 x 5 mm
Resistance Approx. 1Q

Pieces per Pack 5

Silver-clad copper wires 25 mm long

KV-25B

Uniaxial

Base Size 42 x 32 mm
Resistance Approx. 1Q

Pieces per Pack 5

e Adapter KVA-1A (option) @®Connection Diagram

Gage terminal
(T-PI, P5, etc.)

KV gage

When ordering, specify the model number as follows:

KV-5C
KV-25B

|
I
3 I

119.5Q
1Q ‘
I
I

4 |
KVA-1A I
adapter [

Note: Leadwires to/from the adapter should provide lower resistance (0.1 Q or lower).
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Customized Gages

While we provide various strain gages with different designs including gage lengths and patterns to satisfy various needs
for strain/stress measurement, we are able to prepare custom made strain gages according to customers' individual
requirements. The following are several samples of customized products. Please contact us for more detail.

i i . Small-sized uniaxial type 2-element uniaxial
5-element shearing strain measuring gage with lead at both ends half-bridge type

f I

x3.5 enlarged view ik
2-tandem uniaxial strain gage
L ]
x3.5 enlarged view J L
| biaxial Wi i
Orthogonal biaxia . x3 enlarged view

half-bridge type

Ultra-miniature biaxial type
0°/90° stacked rosette

%

x12 enlarged view

| W ) SN ) SR ) —

x9 enlarged view

Small-sized uniaxial type )
with lead at both ends x12 enlarged view

X7.5 enlarged view

sabey) ureis
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Strain Gages for Transducers

Strain gages are used not only for stress measure-
ment but also as sensing elements for various trans-
ducers owing to their excellent repeatability and
linearity. Needless to say, they are applied to a
variety of KYOWA strain-gage transducers, leading
to the high reliability on our products.

To cope with users' needs for making their original
transducers, we manufacture various strain gages for
load, pressure and torque transducers. Shown below
are typical examples of strain gages for transducers.
For details, contact KYOWA or our sales representa-
tive.

-

( Diaphragm Type )

((MajorApplicableTransdicersd Pressure Transducer

( Full-bridgeType )

(MajorApplicableTransducers Load Cell,
Displacement Transducer

- J

( Full-bridgeType )

(iajor Applicable Transdiicersh Load Cell

- J

( Uniaxial Type )

((Major Applicable Transducersd Load Cell,
Pressure Transducer,
Displacement Transducer,
Acceleration Transducer

- J

\_

~

( Biaxial Shearing Type D)

(OMajor Applicable Transdiicers) Torque Transducer

- J

(EMajor Applicable Transdiicers) Load Cell,

Pressure Transducer

- J

¢ Uniaxial 2-tandem Type )

(iEjor ApplicableTTransaucersh Load Cell,

Displacement Transducer

- J

(  Biaxial Half-bridge Type )

(Mgjor ApplicableTTransaucers) Load Cell,

Pressure Transducer

=]
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Gage Model Number How strain gages work. Static Strain and Dynamic Strain | Unknown physical quantiies such as load, pressureend | gg1acting a Strain Gage Strain Gages

displacement can be revealed through strain measurement.

Coding System
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1SO 9001
1SO 14001

Specifications are subject to change without notice for improvement.

cautions given in the instruction
manual, in order to ensure correct
and safe operation.

| Safety precautions Be sure to observe the safety pre-

JQA-0821
JQA-EM4824

KYOWA ELECTRONIC INSTRUMENTS CO., LTD.
Overseas Department:

3-5-1, Chofugaoka, Chofu, Tokyo 182-8520, Japan

Phone: +81-42-489-7220 Facsimile: +81-42-488-1122
http://www.kyowa-ei.com

e-mail: overseas@kyowa-ei.co.jp

Cat. No. 101I-3 E1-1 H.P

Manufacturer’s Representative

For further information please contact:
TEST MACHINES AUSTRAL]A

0418 369 505
sales@testmachines.com.au

www testmachines.com.au
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