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* Performing strain measurement at high |
temperatures, high pressures, and in water

A maximum measurement temperature
up to 950°C, and high precision '
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CAPSULE

KYOWA’S CAPSULE GAGES

Kyowa's capsule-gage-type strain gage (hereinafter, capsule gage®
and ® are omitted) consists of a sensing unit comprised of an
environmentally resistant, metallic tube and flange sealing a strain
gage element in an insulator, and an environmentally resistant cable
(MI cable) "™ removing the signal output from the sensor unit. As
the sensing unit is fixed to the measurement material by spot
welding, strain measurement can be conducted even at high
temperatures and under high pressures and high humidity. A soft
cable is connected to the end of the Ml cable for easy connection to a
dedicated adaptor (HDB).

Capsule gages for use at high temperatures and room temperature
are available. Those for use at high temperatures are employed in
applications such as nuclear-power generation, cars, and planes. On
the other hand, as those for use at room temperature are waterproof
and provide stable performance over a long period, they are
applicable to outdoor strain measurement for cars and civil
engineering/construction.

(NOTE) MI cable (mineral-insulated metal-sheathed cable) is an inorganic
insulator cable with heat-resistant insulating materials in powder form
packed at a high density in a metallic sheath, with a conductor
embedded in the powder.

* Capsule gage®, our weldable hermetic strain gage, is a registered
trademark.
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Features of the capsule gage for use at high temperatures

M Enables strain measurement at up to 950°C

The KHCX type is operable even at 950°C for dynamic/static strain
measurement, and provides world-class performance.

W Completely airtight and environmentally resistant
structure

The gage and lead wire (Ml cable) are covered with a heat-
resistant, corrosion-resistant metal (such as Inconel 600). Their
mono-body structure allows them to be used under high-
temperature/high-pressure conditions, in seawater, in the molten
metal such as Na, and in pure water.

M Resistor elements made of a heat-resistant special alloy

Il Weldable and easy to handle at the measurement site

The gage can be mounted easily on the measurement material by
spot welding, enabling measurement to be started immediately
after welding.

M Provides high-precision measurement with minimal
thermally-induced apparent strain

Thermally-induced apparent strain is virtually eliminated through
the use of a temperature-compensating dummy gage, a sensing
unit having a linear expansion coefficient suitable for the
measurement material, and a temperature-compensating resistor
that compensates for the apparent strain due to the linear
expansion coefficient of the lead wire in the measurement
temperature range.

M Linear expansion coefficient of 11,13, or 16 x 10%/°C
selectable for the sensing unit
Other selections are available at your request (the KHCD type is

for use only with dynamic strain measurement using no
temperature-compensation function).

M Detailed calibration sheet allows strain measurement
to be conducted with high precision

The calibration sheet report provided with your product includes
resistance data to compensate for the temperature and zero point
(bridge balance). If a temperature range is specified for
measurement and the length of the heated portion of the Mi cable,
we can provide estimated data and graphs on the change in
thermally-induced apparent strain and the gage factor (except for
the KHCD type; available for the KHC type at your request).

W Gage with bridge adaptor (at your request) saves labor
and ensures high reliability
The bridge adaptor includes wiring for the compensating resistor,
thus eliminating the need for wiring to the dedicated adaptor or its

resistor, and enabling easy connection to measurement devices.
We recommend the use of models complete with bridge adaptors.

Features of the capsule gage for use at room temperature
(weldable, waterproof, foil-type strain gage)

M Easy to use at the measurement site

The gage can easily be mounted on the measurement material by
spot welding. The stainless-steel-covered sensing unit eliminates
the need for coating to perform bonding. The signal removal
cable is built into the sensing unit.

M Excellent water-resistance and long-term reliability

Can be used for 24 hours under water pressure of approx. 10 MPa
(approx. 100 kgf/cm?). Sufficiently durable to conduct
measurements outdoors, in water, and under high-humidity
conditions.

M Low price

Less expensive than the capsule gage for high-temperature use
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CAPSULE
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Before Using the Capsule Gage

Dummy element

Active element

Sheath tube

Temperature-compensation method for the capsule gage

and bridge circuit

With the active/dummy method for temperature compensation in the
bridge circuit using a foil strain gage, it is possible to compensate for
the output due to the temperature coefficient of the resistor in the
gage element and the output due to the difference in the linear
expansion coefficients between the gage itself and the measurement
material. As the dummy gage has no sensitivity in the capsule gage,
the latter of the above outputs cannot be compensated for. As a
result, an output (apparent strain) equivalent to the difference in
linear expansion coefficients between the active gage and the
measurement material is produced. Therefore, an external
temperature-compensating resistor (Rr) is inserted into the bridge
circuit to compensate for the latter output.

In addition, another external temperature-compensating resistor (A.c)
is inserted in order to reduce the apparent strain caused by the
heating of the Ml cable. As the balance in the bridge is disturbed by
the insertion of those resistors, however, a balance-adjustment
resistor (Re) is also necessary. The individual resistance of each of
these resistors depends on the temperature range best suited to your
application.

A dedicated adaptor and a bridge adaptor, as well as resistors, are
available as options to enable the easy assembly of such a bridge
circuit.

Bridge adaptor or dedicated adaptor ¢
HDB-120B, C ! Green

EL

| | Capsulegage | | | White

R Resistance of the active element
Ro Resistance of the dummy element
R Resistance of the cables

Rr(+), Re(-)  Temperature-compensating resistor (in the sensing unit)*
Re(+), Re(-)  Temperature-compensating resistor (in the lead wires)*
Ru(+), Reu(-)  Bridge-balance resistor *

E Output voltage from the bridge
E Excitation voltage to the bridge
12002 Internal fixed resistor in the adaptor

* Resistors are inserted at different locations, depending on the product type.

For reference purposes:
Temperature-compensating
circuit in the foil strain gage

Calibration sheet for highly reliable measurement .

The calibration sheets provided with the KHCX-, KHCS-, and KHCM-
type capsule gages contain data on the thermally-induced apparent
strain, estimates of changes in the gage factor, and diagrams of
those estimates to help users conduct highly reliable strain
measurement at high temperatures. The calibration sheet on the
KHC type is also available at your request.

@ Estimated thermally-induced apparent strain and
change in the gage factor
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Calibration sheet

@ Bridge adaptor

This is an adaptor having temperature-compensating resistors best
suited for the temperature range of your use on a substrate attached
to a soft cable. Through the use of this adaptor, improper wiring can
be eliminated and work can be saved. Refer to “Extension of the MI
cable” in each capsule-gage manual for the model types.
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Transparent thermo-
shrink tube

To the
Measurement

\_BM device

Compact bridge adaptor of the KHCX type

-—H

@ Dedicated adaptor HDB-B, C type

This adaptor enables the easy assembly of a bridge circuit through
the installation of a capsule gage and various temperature-
compensation resistors.

1 m in length, equipped with press-fit
terminal

1 m in length, terminated with a
HDB-T20C. ¢ onnector plug (NDIS standard) 86x54x

HDB-60B im !n length, equipped with press-fit Approx. 200 g
m Q me tel'mlna[
KHC-60 type HDB-60C 1 min length, terminated with a
connector plug (NDIS standard)

HDB-1208

120 Q gage

HDB-120B

@ Compression fitting

At your request, we will add compression fitting for removing the MI
cable from the pressure-applied measurement site. Please request
its installation when placing an order. Refer to “Extension of Ml
cable” in each capsule-gage manual for the model types.

*_Exanpl of setonof e campresionting|

Sensing unit Measurement
Forward = device
direction —* "" _‘:ﬁ-:'

.

| \Gmpssiontiting
Under pressure A (type 5002)
(ex. tank) T
Sensing unit |
Reverse =, — b l i m —
Bverse —y— — =
freton A - Measurement
. device
Compression fitting A
(type 5002)
) ——




Maximum temperature for the o
measurement of dynamic/ c
static strain 950

C

Maximum temperature : 950°C (highest in the world)

KHCX

apsule-type strain gage

Specifications

Type

KHCX-10-120-G13-11 C2M For common steel materials
KHCX-10-120-G13-11 C2MV Same as above provided with a bridge adaptor
KHCX-10-120-G13-13 C2M For Inconel600 (JIS NCFE00 equivalent)
KHCX-10-120-G13-13 C2MV Same as above provided with a bridge adaptor

| Gage type Uniaxial, 2-element, temperature-compensated

Material of resistor element | Heat-resistant special alloy

Sensing unit Gage length: 10 mm

. Both the sheath tube and flange are made of Inconel600

(JIS NCF600 equivalent).

Resistance Gage resistance: Approx. 120 €2;
resistance deviation in active/dummy elements: 5 Q

Lead wire Mi-cable outer diameter: 1.6 mm; Ni wire: 3-wire, 2m
Soft-cable outer diameter: 1.7 mm; 3-wire ETFE with a shield, approx.
50 cm, bare end

Max. operating Static strain: Approx. 950°C; dynamic strain: approx. 950°C

temperature

Applicable linear 11,13 % 10°/C, or as specified by the user

expansion coefficients

Gage factor Room temperature: 25°C; approx. 1.7
High temperature: 950°C; approx. 1.5 (when the heated length of the Mi cable is
1 m, after temperature compensation)

Thermally induced Estimate curves are provided in the calibration sheet

apparent sirain

KHCX-10-120-G13-11 C2MV Com 2510 950

temperature range

Operating temperature  |-196 to 950°C

j1ange

Drift High temperature: 950°C; +£20 x 10 strain/h

Strain limit High temperature: 950°C; 10000 x 10 strain

Fatigue life High temperature: 950°C; 1 x 10° times or more

(strain level +100 x 10 strain)

Allowable max. current

50 mA

Insulation resistance | Room temperature: 25°C ; at least 1000 MQ
Allowable minimum 20 mm (The allowable minimum radius of curvature of the flange is 75 mm,
Provided with a compact bridge froard& c;f mr:ﬂ it can be delivered with minimum radius of curvature 20 mm upon request.)
adaptor of the KHCX type External dimensions | See the drawing of external dimensions.
1 = © Gage installation methed | Spot welding, one line on each side (welding spot interval: 0.7 to 0.8 mm)
v _u’_ﬁl ;l o l s Quantity in each box | One
= pir
bt :I " Mi cable 2.0
20 5_]_ 10,[85) cang .0 m Standard accessories
—n Resistor for temperature compensation, resistor for bridge
balance, metal straps for fastening the Ml cable (100 mm in
length, 3 mm in width, two pieces), metal pieces for the welding
N 45 (160) o test (30 mm in length, 4 mm in width, two pieces), calibration
- © ‘ sheet, operation manual
~ @ .
-_; ; [ Wvavr i 30VA gy l'.lptlunal amoﬂe_s
: @i @"_ o — @ Bridge adaptor
f P @ Dedicated adaptor HDB-1208, 120C
Soft cable 50 cm . See “Options” on p. 5.
Transparent thermo-shrink tube Bridge adaptor @ Spot welder: See p. 13 for GW-3C.
KHCX-10-120-G13-11 (13) Ccz2MV Precautions
@ Carefully read “Before using the capsule gage” on p. 4,
“Precautions” on p. 14, and “Measurement block diagram” on p. 15.
e = ©
o = % =
1) | I 2 L
L= |as'| T\__Micable2.0m _
:3
-
Soft cable 50 cm

#1.7

40 |
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KHCX-10-120-G13-11 (13) Cc2MV

I




KHCD-5-200-G11 C2M

KHCD

Maximum temperature for the
g}?aa_surement of dynamic
in

800°C

Temperature monitoring can be performed, as the core of the Ml cable uses a
compensation conductor for the K thermocouple. Your own system can be

assembled, as no

For the measurement of dynamic strain only

KHCD

Capsule-type strain gage

dummy gage is used (patent pending).

Specifications

Bridge box
DB-120L,P
s R N &,
1] ¥
c
Output
i voltage
Voltage applied I
to the bridge
Whits wire R-resistor (accessory)
Terminal No.

Red wire

G

* CDV-type signal conditioner

Type KHCD-5-200-G11 C2M
| Gage type Uniaxial, 1-glement, active
Material of resistor element | Heat-resistant special alloy
Sensing unit e length: 5 mm
%I the sheath tube and flange are made of InconelG00
(JIS NCF600 equivalent).
Resistance Gage resistance: Approx. 200 £2
Lead wire Mi-cable outer diameter: 1.0 mm; approx. 2 m in length
Soft-cable outer diameter: 1.74 mm; 2-wire ETFE provided with a shield,
Aapprox. 50 cm, bare end
Max. operating Dynamic strain: Approx. 800°C
temperature
(Gage factor Rmmmmpemmmzs'c approx. 0.9
High temperature: approx. 0.8
[whmttlshwadlmgﬁl of the Ml cable is 1 m)
Compensated -196 to 800°C
temperature range
Strain limit High temperature: 800°C, 10000 x 10 strain
Fatigue life High temperature: 800°C, 1 x 10° times or more (strain level: +500 x 10 strain)
Allowable max. current |50 mA
Insulation resistance Room temperature: 25°C; at least 1000 M2
High temperature: 800°C; at least 50 ke
Allowable minimum 15 mm
radius of curvature for
gage installation
External dimensions See the drawing of external dimensions.
Gage Installation method | Spot welding, one line on each side (welding spot interval: 0.7 to 0.8 mm)
Quantity in each box One

DB-120L

Standard accessories

Capacitor (1, 2.2, 10 pF), resistor (10 k€2), metal straps for fastening the M|
cable (100 mm in length, 3 mm in width, two pieces), metal pieces for the
welding test (30 mm in length, 4 mm in width, two pieces), calibration
sheet, operation manual

Optional accessories

@ Bridge box DB-120P, DB-120L
These are provided to form the Wheatstone bridge by connecting the gage.
DB-120P Cable: Polyethylene, 5 m, connector plug edge (NDIS standard)
External dimensions/weight: 86 mm x 54 mm x 35 mm,
approx. 200 g (body only)
DB-120L (compact plug-in type)
Cable: Detachable connection cable, 5 m, connector plug
edge (NDIS standard)
External dimensions/weight: 60 mm x 20 mm x 20 mm, approx. 60 g
(body only)
@ Spot welder : See p. 13 for GW-3C.

Precautions

@ This gage is only for use in the measurement of dynamic strain, and is
not applicable to the measurement of static strain, Carefully read
“Precautions” on p. 14 and “Measurement block diagram” on p. 15.

#0.8

$1.0

$2.2

|7,5

i g5’

Soft cable 50 cm

M\ Micable20m

KHCD-5-200-G11 C2M

#1.74

2.0

25




Maximum temperature for the o
measurement of dynamic/
static strain 750 c

KHCGS

Capsule-type strain gage

Specifications

Type KHCS-10-120-G12-11 G2M For common steel materials
KHCS-10-120-G12-13 C2M For Inconel600 (JIS NCF600 equivalent)
KHCS-10-120-G12-16 C2M For stainless steel materials

Gage type Uniaxial, 2-element, temperature-compensated
Material of resistor element | Heat-resistant special alloy
Sensing unit Gage length: 10 mm
Both the sheath tube and flange are made of Inconel 600
(IS NCFG0D equivalent).
Resistance Gage resistance: Approx. 120 Q
Resistance deviation in active/ y elements: 5 £2
Lead wire Mi-cable outer diameter: 1.6 mm; Ni wire. 3- wlre. aanﬁl"m. 2 m (standard)
Refer to “Extension of MI cable” for the length

mﬁhmrdﬁmr1 ?mm'a-wireEl'FEpmidadwimasth 50 cm,

Max. operating Static strain: Approx. 750°C; dynamic strain: approx. 750°C

temperature

Applicable linear 11,13, 16 x 10°/C, or as specified by the user

| expansion coefficients

Gage factor Room temperature: 25°C; approx. 2.0 (in the case of Ml cable 2 m in length)

High temperature: 750°C; approx. 1.98 (when the heated length of 2-m MI cable
is 1 m, after temperature compensation)

’ Thermally-induced Estimate curves are provided in the calibration sheet
KHCS-10-120 |apparent strain
- il Compensated 2510 750°C
G12-11 C2M Conpeneaed

Operating temperature |-196 to 750°C

Extension of MI cable Drift High temperature: 750°C, +20 x 10° strain/h
Strain limit High temperature: 750°C, 10000 x 10° strain

When placing an order, add the code name of the ordered MI cable to the type Fatigue Ife High temperature: 750°C, 1 x 10° imes or more (sirin level £500 % 10° sirain)

name, following a space. The soft cable is 50 cm in length.

Allowable max, current |50 mA

Examﬂle o [f the MI cable is 5 m: KHCS-10-120-G12-11 C5M Insulati sistan R 1 ture: 25C, at least 1000 MC2
. Itdme Mi cable is 5 min le;%!gs ar1u(1} i? g‘;méi;jgdﬁ'réhs%ﬁdga e H?%l?tgﬁu?emr%?urs?sn'c; al least 50 k2 (when the heated length of 2-m M|
adaptor: cable is 1 m
. Ii the MI cable is 5 m in length and is provided with compression Allowable minimum {20 mm
tting: KHCS-10-120-G12-11 C5MF radius of curvature
. If the MI cable is 5 m in length and is provided with a bridge |for gage installation L e
adaptor and compression fitting: External dimensions See the drawing of external dimensions.
KHCS-10-120-G12-11 C5MFV | Gage installation method | Spot welding, one line on each side (welding spot interval: 0.7 to 0.8 mm)

Quantity in each box One

Length of the MI cable plus soft (1) plus Bridge | (1) plus compression | (2) plus compression Standard accessories
MI cable cable: 50 cm (1) adaptor (2) fitting fitting - : ; :

T CIMY CIMF CIMFV Resistor for temperature compensation, resistor for bridge balance,
1m metal straps for fastening the MI cable (100 mm in length, 3 mm in
2m C2M standard) camv C2MF C2MFV width, two pieces), metal pieces for the welding test (30 mm in length,
3m Cam C3mMv C3MF C3MFV 4 mm in width, two pieces), calibration sheet, operation manual
4m C4AM CAMV CAMF CAMFY .
5m C5M C5MV C5MF CSMFV Optional accessories
6m C6M CeMV CEMF CEMFV @ Bridge adaptor
gm cam Camv C8MF CBMFV @ Dedicated adaptor HDB-120B, 120C

10m C10M clomv C10MF C10MFV See “Options” on p. 5.
15m C15M C15MV C15MF CISMFV ® Spot welder: See p. 13 for GW-3C.
20m c20M C20MV C20MF C20MFV drecautions
M C30MV C30MF C30MFV =
Hm G0 @ Carefully read “Before using the capsule gage” on p. 4,

Contact us for information on the extension of the soft cable. “Precautions” on p. 14, and “Measurement block diagram” on

p. 15.
1
oty o5 %
= i3 — { I i
| 20 [ 5] 10 | 8s*| o \Micable, standard: z,UrD
ai o
- o
Soft cable, standard: 50 cm iy it
|.__20f [ &4 40 |
r‘n: [
T 2
L - | —_——
L 35 | 17 |
KHCS-10-120-G12-11 (13,16) GC2m
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Maximum temperature for the
measurement of dynamic/
static strain

650°C

)",
50°C

KHCM

Capsule-type strain gage

Specifications
=5 Type KHCM-10-120-G15-11 C2M For common steel materials
KHCM-10-120-G15-13 C2M For Inconel600 (JIS NCFE00 equivalent)
KHCM-10-120-G15-16 C2M For stainless steel materials
G Uniaxial, 2-element, temperature-compensated
Material of resistor element | Heat-resistant special alloy
Sens it [
ik mnﬂmm tube and flange are made of Inconel600
: (JIS NCF600 equivalent).
Resistance Gage resistance: Approx. 120 £
. Resistance deviation in active/dummy elements: 5 0
l Lead wire MI-cable outer diameter: 1.6 mm, Cu wire, 3-wire, approx. 2 m (standard)
Refer to “Extension of MI cable" for the of the Ml cables.
mﬁnﬂs outer diameter: 1.7 mm; 3-wire provided with a shield, 50 cm,
L
Max. operating Static strain: Approx. 650°C; dynamic strain: approx. 650°C
temperature
Applicable linear 11,13, 16 x 10%/C, or as specified by the user
nsion coefficients
Gage factor Room temperature: 25°C; approx. 2.0 (in the case of Ml cable 2 m in length)
High temperature: 650°C; approx. 1.8 (when the heated length of 2-m MI cable
is 1 m, after temperature compensation)
KHCM-10-120 rmﬂy%fpm Estimate curves are provided in the calibration sheet
temperature range
Operating temperature | -196 to 650°C
sion of Mi ca Drift High temperature: 650°C; +10 x 10 strain/h
When placing an order, add the code name of the ordered MI cable to the type Strain limit High temperature: 650°C; 10000 x 10° strain
name, following a space. The soft cable is 50 cm in length. Fatigue life High temperature: 650°C, 1 x 10° times or more (strain level 500 x 10° strain)
Example e |[f the Micableis5m:  KHCM-10-120-G15-11 C5M Allowable max. current | 50 mA
. H the MI cable is 5 m in length and is provided with a bridge Insulation resistance | Room temperature: 25°C; at least 1000 MO
daptor KHCM-10-120-G15-11 C5MV g’wa minimum {20 mm
. It the Mi cable is 5 m in length and is provided with compression us of curvature
fitting: KHCM-10-120-G15-11 C5MF s _ —
o If the MI cable is 5 m in length and is provided with a bridge External dimensions _| See the drawing of external dimensions.
adaptor and com pression fitti ng: Gage installation method | Spot welding, one line on each side (welding w interval: 0.7 to 0.8 mm)
KHCM-10-120-G15-11 C5MFV Quantity in each box One
Length of the MI cable plus soft (1) plus Bridge | (1) plus compression | 2) plus compression Standard accessories
MI cable cable: 50 cm (1) adaptor (2) fitting fitting ; 2 5 5
oM CIMV CIME CIMFV Resistor for temperature compensation, resistor for bridge balance,
im metal straps for fastening the MI cable (100 mm in length, 3 mm in
2m C2Mstandard) Cmv C2MF C2MFV width, two pieces), metal pieces for the welding test (30 mm in length,
im Cam C3amv C3MF C3MFV 4 mm in width, two pieces), calibration sheet, operation manual
4m C4M Camv CAMF CAMFV
5m C5M C5MY C5MF CSMFV Optional accessories
6m C6M CeMv C6MF CEMFV @ Bridge adaptor
&m Ccam camv CBMF CBMFV L ] gedicg}:'eﬂd adaptor HDB-1208B, 120C
10m C10M clomv C10MF C10MFV ee “Options” on p. 5.
15m C15M C15MV CI5MF CISMFV ® Spat welder: See . 13 for GW-3C.
20m C20M C20MV C20MF C20MFV Precautions
30m C30M C30MV C30MF C30MFV S
: ; : @ Carefully read “Before using the capsule gage” on p. 4,
Contact us for information on the extension of the soft cable. “Precautions” on p. 14, and “Measurement block diagram” on
p. 15,
1
ol 2 2 3 3 <
T I ‘ L - o )
20 |5 ] 10 | 85} » ™ Mi cable, standard: 2.0 m>
-8
Soft cable, standard: 50 cm —
L 40 [
~ -
= =
| 35 L7 ]
KHCM-10-120-G15-11 (13,16) C2M




Maximum temperature for the
ms#aasurement of dynamic
in

550°C
500°C

Maximum temperature for the
measurement of static strain

KHC

Capsule-type strain gage

— e

Types of three gage lengths, 20 mm,
10 mm, and 5 mm, are available.

Two types, Inconel600 and SUS321, are
available for use as the sheath material

KHC-10-120
-G9-11 C2M

Specifications

Mi-cable outer diameter: 1.6 mm, Cu wire, 3-wire, apﬂmx.‘?m (standard)
Refer to “Extension of Mi cable” for the length of th
Soft-cable outer diameter: 3 mm, 3-wire, provided with a crosslinked polyethylene shield, 50 cm, bare end

| cables.

KHC-20type KHC-10type KHC-5type
Type For common KHC-20-120-G8-11 C2M KHC-10-120-G8-11 C2M KHC-5-60-G8-11 C2M
steel materials KHC-20-120-69-11 C2M KHC-10-120-69-11 C2M KHC-5-60-G9-11 C2M
For stainless KHC-20-120-G8-16 C2M KHC-10-120-G8-16 C2M KHC-5-60-G8-16 C2M
steel materials KHC-20-120-G3-16 C2M KHC-10-120-G9-16 C2M KHC-5-60-G9-16 C2M
Gage type Uniaxial, 2-element, temperature-compensated
Material of resistor element Ni-CrV
Sensing unit Gage length 20 mm |1l:lmm I5rrnn
Material Inconel600 for both the sheath tube and flange in G8
S1US321 for both the sheath tube and flange in G9
Gage resistance Approx. gage resistance: 120 €2 | Approx. gage resistance: 120 [npprox. gage resistance: 60 £2
Resistance deviation in active/dummy elements: 5 (2
Lead wire

Max. operating temperature

Dynamic strain: Approx. 550°C; static strain: approx. 500°C

Applicable linear expansion coefficients

11, 16 x 10/C, or as specified by the user

Room temperature: 25°C

Gage factor | Room temperature: 25°C | Approx. 1.9 (Note 1) Approx. 1.65 (Note 1) Approx. 1.2 (Note 1)
High temperature: 500°C | Approx. 1.75 (Note 2) Approx. 1.5 (Note 2) Approx. 1.1 (Note 2)
Thermally-induced apparent strain mwz&wmmm&mmmwwwmmmmmummm
Estimate curves are provided in the calibration sheet (upon req
Compensated temperature range 2510 500°C
Operating temperature range Dynamic strain: -196 to 550°C; static strain: -196 to 500'C
Drift: High temperature: 500°C +20 x 10 strain/h +20 x 10 strainh +30 x 10 strain/h
Strain limit: Room temperature: 25°C B000 x 10° strain 5000 x 10 strain 5000 x 10° strain
Fatigue life 4 x 10° times 4 % 10° times 2 x 10° times

Strain level: 1000 x 10 strain

Allowable max. current 30 mA

Insulation resistance Room temperature: 25°C ; at least 1000 MX2; high temperature: 500°C; at least 5 MC2 (Note 2)
Allowable minimum radius of curvature

for gage Installation 25 mm 20 mm 15 mm

External dimensions for gage installation
for gage installation

See the drawing of external dimensions.

Gage installation method

Spot welding in one line on both sides
(weiding spot interval: 0.8 mm) ]

Spot welding in one line on both sides
(welding spot interval: 0.8 mm)

Spot welding in two line on both sides
(welding spot interval: 0.8 mm)

Quantity in each box

One

(Note 1) When using MI cable 2 m in length
(Note 2) When the heated length of 2-m MI cable is 1 m, after temperature compensation

Standard accessories

Resistor for temperature compensation, resistor for bridge balance, metal straps for fastening the MI
cable (100 mm in length, 3 mm in width, two pieces), metal pieces for the welding test (20 mm in

length, 4 mm in width, two pieces), calibration sheet, operation manual

Optional accessories ®
=

Bridge adaptor
Spot welder: See p. 13 for GW-3C.

® Dedicated adaptor HDB-120B, 120C, 60B, 60C
@ See “Options” on p. 5 for the compression fitting.




Extension of Mi cable

Precautions When placing an order, add the code name of the ordered MI cable to the type name, following a
space. The soft cable is 50 cm in length.
@ Carefully read “Before using the capsule gage”
on p. 4,"Precautions” on p. 14, and Example Ifthe Ml cableis 5m:  KHC-10-120-G8-11 C5M
Measurement block diagram” on p. 15. « If the Ml cable is 5 m in length and is provided with a bridge adaptor:

KHC-10-120-G8-11 C5MV

o |f the Ml cable is 5 m in Iength and is provided with compression fitting:
KHC-10-120-G8-11 C5MF

= |f the Ml cable is 5 m in length and is provided with a bridge adaptor and compression

fitting: KHC-10-120-G8-11 C5MFV
Length of the Mi cable plus soft (1) plus Bridge | (1) plus compression | (2) plus compression
| cable cable: 50 cm (1) adaptor (2) fitting fitting
CiM CIMV C1MF CIMFV
2m C2M (standard) C2mv C2MF C2ZMFV
Im Cam Camy C3MF CIMFV
4m Cam Camv CAMF CAMFYV
5m C5M C5Mmy C5MF CSMFV
6m CEM CeMmv CEMF CEMFV
8m CaMm camv C8MF C8MFV
10m C10M C1omMv C10MF C10MFV
15m C15M C15Mv C15MF C15MFV
20m C20M c2omv C20MF C20MFV
30m C30M C30MV C30MF C30MFV

Contact us for information on the extension of the soft cable.

| I ©
= L 3 K =,
i g S
1.5 30 16 9 3 MI cable, standard: 2.0 m
oy

Soft cable, standard: 50 cm Cﬂi

43.0

KHC-20-120-G8 (G9) -11 (16) C2M

L 31

“ Mi cable, standard: 2.0 m

G9=5
GE=4
#1.15
}l #1.0
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1.5 16.5 15 | 9

o
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b
]
-
Soft cable, standard: 50 cm mi

#3.0

KHC-10-120-G8 (G9) -11 (16) C2m

$1.15
#1.0
437
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15 10 21 9

(7]
£
-
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Soft cable, standard: 50 ¢cm Eﬂ—"_

C

#3.0

KHC-5-60-G8 (G9) -11 (16) C2M

1"



Maximum temperature for the (o)
measurement of dynamic/ c
static strain 1 00

KCW

Weldable waterproof foil strain gage

For measurement outdoors, in conditions
involving water and high humidity

This gage comprises a sensing unit in which a foil strain gage is sealed in a
stainless tube embedded in epoxy resin, and a crosslinked polyethylene-
sheathed cable built into the sensing unit to provide an environmentally
resistant structure. The sensing unit is fixed on the measurement material by
spot welding. lts price is lower than that of the capsule gage for use at high
temperatures (patent pending).

Specifications

| Type KCW-5-120-G10-11 G3M3S For common steel materials
Gage type Uniaxial, 1-element (1-gage, 3-wire type)
Material of resistor element | Ni-Cr-based alloy foil
Sensing unit %g length: 5 m
the sheath tube and flange are made of stainless steel
Resistance Gage resistance: Approx. 120 2 ;
Lead wire Outer diameter: 3 mm; 3-wire crosslinked polyethylene-sheathed, 3 m
Refer to “Extension of lead wire" for the length of the lead wires.
Max. operating Static strain: Approx. 100°C; dynamic strain: approx. 100°C
temperature
Mpﬂcag{smmr il 11%x10%°C
expansion
Compensated -20to 100°C
temperature range
Operating temperature |0 to 100°C
range
Strain limit 9000 x 10 strain
Fatigue life 1 x 10" (strain level: £1000 x 10 strain)
Waterproof Pressure resistance in water: Approx. 10 MPa (approx. 100 kgf/cm?), 24 hours
Drift +100 x 10°® strain/500 h (B0°C, 90% RH or higher, 1000 hours)
. +40 x 10 strain/500 h (by immersion, 1000 hours)
Stainless tube Allowable minimum |20 mm
radius of curvature 0
for gage installation
External dimensions See the drawing of external dimensions.

Gage installation method | Spot welding, one line on each side (welding spot interval: 0.7 to 0.8 mm)
Quantity in each box _ [Two

'Mm"{f'gg:‘ sevics Standard accessories
or bridge box
(1-gage Metal straps for fastening the lead wire (100 mm in length, 3 mm in width, two pieces),
3-wire type) metal pieces for the welding test (30 mm in length, 4 mm in width), calibration sheet,
operation manual
Optional accessories
Extension of lead wire @ Bridge box: DB-120P, DB-120L (see p. 7 for their photographs)
When placing an order, add the code name of the ordered lead wire to the These are provided for formation of the Wheatstone bridge through connection of the gage.
type name, following a space. DB-120P Cable: Pul_yethyil_ane. 5 m, connector plug edge (NDIS standard)
Example  If the 3-wire-type crosslinked polyethylene-sheathed wire is 5 m E.;lga;ngrlﬂdﬁmensmnsfwenght 86 mm x 54 mm x 35 mm, approx. 200 ¢
in length, KCW-5-120-G10-11 65M3S DB-120L (compact plug-in type) Cable: Detachable connection cable, 5 m,
connector plug edge (NDIS standard)
Lengthofthe | oo ame External dimensions/weight: 60 mm x 20 mm x 20 mm, approx. 60 g
lead wire (body only)
30 cm G30C3S @ Spot welder: See p. 13 for GW-3C.
50 cm G50C35 " ¥ =
im GIM3S Precautions @ Carefully read “Precautions” on p. 14 and “Measurement block diagram” on p. 15.
2m G2M3s
3 m (standard) G3M35
am G4M3S
5m G5M35

(5.0
(4.0)
$3.0

6m G6M3S 7 @ :
8m GBM3S = B
0m G10M3S - i: H '
S a1 £ i

20m G20M35 3z % )

30m G3OM3S 3t
Lead wire
3 m (standard)

KCW-5-120-G10-11 G3M3S ! ' :

12




@ Refer to “Precautions” on p. 14 for the procedure for performing spot
welding of the capsule gage.

Examples of setting of the FINE volume and the thickness
of the stainless steel plate

COARSE range
Thickness of the
e Low HIGH Welding energy (W-s)
stainless steel plate '—HN?IW
0.1 2 1 5
0.2 6 3 13
0.2 - 6 30

[Caution] Can not use in the [High] range, [FINE]5 for approx. 4 minutes or longer
continuously at 1-second intervals, or in the [Low] range, [FINE]10 for approx.
10 minutes or longer continuously.

Outputin Ws -

B Welding capability diagram
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Welding capability
0.3 mm in thickness, 10 W.s, 80 times/min

GW-3C

Compact spot welder for use in a
capsule gage

Welding capability, 0.3 mm in
thickness, 10 W-s, 80 times/min

This is a spot welder for fixing the capsule gage and lead wires for use at high
temperatures. It is compact, lightweight, low price, and provides improved
welding capabilities.

Features

W With the welding current suitable for welding stainless steel, it is possible
to weld stainless steel plates 0.3 mm in thickness.

M The electrodes are round bars 1 mm in diameter.

M The power level can be selected between High and Low, with continuous
adjustability to provide the level of energy best suited for welding.

M An optional aluminum trunk is available for easy transport and storage.
B CE mark version available.

Welding energy: Low  0to 25 W-s, continuously variable (FINE 0-10)
High 0 to 50 W-s, continuously variable (FINE 0-10)
Welding speed: 1Ws 150 times/min
i 5Ws 120 times/min
10Ws 80 times/min
20Ws B0 times/min
50 W-s 30 limes/min
Operation temperature/ |0 to 40°C, 85% RH or less
humidity
Temperature for -10to 60'C
stora
Power source AC line, 50/60 Hz, 500 VA or less
External dimensions 183 mm (W) x 153 mm (H) x 313 mm (D), excluding protrusions
Weight Approx. 8.2 kg (body only)
Standard accessories

Square welding head (with cable, approx. 1.3 m in length), ground clip (with cable, approx.
1.3 m), electrode bar (GW-02), metallic file, fuse (5 A), Allen wrench, operation manual

Optional accessories
Aluminum trunk (GW-01)

Electrode pressure
adjustment screw

=

Approx. 1300 |

| sg 90 I
bar | | |

T
Approx, 1300 |
\Emme stroke adjustment screw

|
;
Lo e

Z

0 terminal

® Body Unit : mm
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@ Be sure to read the Operation Manual.

® Spot welding can be performed on ferrous materials, but cannot
be performed on aluminum, cupper, or ceramic materials.

@ For surface treatment, polish the surface of the measurement
material with sandpaper (such as #320) to remove any rust or
paint. Then, wipe the surface using a solvent such as acetone to
remove stains and oil. The sensing unit has been sandblasted to
expose a clean surface. Wipe using a solvent such as acetone to
remove any wax.

@ Never cut the MI cable or make a pinhole; otherwise, the
insulating materials filled into the MI cable will absorb moisture
and become unusable.

@ Fasten the sensing unit, the MI-cable connection, and the Ml
cable itself using the metallic strap included among the standard
accessories, so that a pulling force or torsion is applied to the
sensing unit due to the weight of the Ml cable or for another
reason, in order to prevent damage to the gage. Then, weld the
sensing unit (Fig. 1).

Connection (1) MI cable
ELE

Metallic strap
Mi cahle\ Welded s% |

T,

Fixing of the connection (1) and M cable

@ For welding of the sensing unit, we recommend use of our spot
welder GW-3C (see p. 13). Spot-weld the sensing unit after
preliminary welding has been performed, following the steps
indicated in Fig. 2. Standard welding conditions: diameter of the
top of electrode, 0.8 mm; welding energy, approx. 10 W-s; and
electrode pressure, approx. 10 N (approx. 1 kgf); see Fig. 2.

Preliminary welding

Add another line of welding spots outside the above spot-welding
line in the case of KHC-5-60-G8 and G9 (multi spots); see Fig. 3.

@ For welding of the flange on a curvature, bend the flange along
another curvature, such as a pipe, having the same radius of
curvature as the material location, before welding the flange (Fig.
4). We will provide a strain gage that has the radius of curvature in
its flange, upon request. Therefore, specify the desired radius of
curvature and the curvature direction. Particularly with KHCX-type
gages, do not bend the flange into a curvature with a radius of 75
mm or less, in order to prevent wire breakage inside the flange.
Upon request prior to shipment, we can manufacture flanges of a
curvature radius as small as 20 mm. Do not bend any part
located within 10 mm of the connection. Read the Operation
Manual for helpful hints in positioning and fixing the gage.

@ Refer to “Before using the capsule gage” on p. 4 for the method
of temperature compensation.

Bending outside

Bending inside




@ KHCX, KHCS, KHCM, KHC
(' When the bridge adaptor is provided: )

Data logger UCAM-20PC

® KCW : Data logger UCAM20PC !

*1: Use the dynamic strain measurement card and signal conditioner cards.

® KHGX, KHGS, KHGM, KHC 2: Use the signal conditioner cards.
( When the bridge adaptor is provided: )
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KYOWA ELECTRONIC INSTRUMENTS CO., LTD OVERSEAS DEPARTMENT | FAX: 03-3502-3678

Fill in the form below upon contacting us or nearest Kyowa distributor

Company name/school name:
Address:
Division: Name:
TEL: E-mail:
FAX:
@ Objectives of measurement:
@ Type of measurement: [] Static [C1 Dynamic ( Hz)
@ Strain level: ] Approx. ( ) x 108 strain [JUnknown
© Temperature during measurement: | [ ( to °C), cycle count ( Jtimes [ to °C), time ( )h
@ Exposed length under high ¢ ) m, necessary MI cable length ( )ym

temperatures:
@ Exposed length under room O ( ) m, necessary soft-cable length ( )ym

temperature:
@ Special atmosphere during [

measurement: ( ) (example: in gas, seawater, efc.)
© Cable offtake from pressure [1Yes [INo

vessels, etc.: 1 Need the compression-fittings (yes/no) installation direction (forward/reverse)
© Material of the measurement: | [ ( ) (composition of the material in the case of an unusual material)
@ Heat treatment of the ¢ )

measurement material:
@ Linear expansion coefficient of | (1 If expressed by an equation: function of temperature (T) (approximating equation),

the measurement material: the equation: F(T) = ( ) [] At room temperature ( e x 10°6/°C)

(] At high temperatures ( C) ( x 10°%/C); L] Unknown

@ Space for installation: O ( ) mm x ( ) mm
® Radius of curvature for mounting: | (] Flat plane; [] Inside of R ( )mm;  [JOutside of R ( ) mm
@ Necessary gage length: [J5mm 110 mm [120 mm 1 Not specified
@® Capsule gage you requested: | [] (type )
® Adaptor; ] Need gage with bridge adaptor [[] Have an HDB []Need HDB
@ Estimated data on the apparent| (] Necessary (provided with KHCX, KHCS, and KHCM as a standard accessory)

strain and gage factor: ] Need actual measurement data (for KHC)
@ Measurement system: ] Capsule gage —| Bridge adaptuf or HDB — (Amplifier, etc.) (Recorder, etc.)
® Spot welder: [] Have one [] Need one

QUALITY SYSTEM [
Safety  Be sure to read the “Safety Precautions” in the Operation Manual to ensure proper use. _‘mh_
Precautions | Do not install the products in a location affected by water, humidity, steam, dust, or W— ~—~
flammable gas; otherwise, problems such as fire, electric shock, or failure may result. drerndina by e (G

W The specs and design are subject to change without prior notice. M Contact us if our products are to be used in unusual applications. B The company names and product names are the

Reliability through integration

I KYOWA

KYOWA ELECTRONIC INSTRUMENTS CO., LTD.

Overseas Department:

1-22-14, Toranomon, Minato-ku, Tokyo 105-0001, Japan
Tel: (03) 3502-3553 Fax: (03) 3502-3678

http://www.kyowa-ei.co.jp
e-mail: overseas@kyowa-ei.co.jp

Cat. No. 103B-U20

and reg of the respective companies.

Manufacturer's Representative

9/01 ocs Printed in Japan
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