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KHCD Weldable Quarter-Bridge High-Temperature Strain Gage

INSTERUCTION MANUAL

1. Standard accessories

The gage comes with the following accessories. After unpacking, check

to be sure that all the listed accessories are included.
Gondensers (1, 2.2, 104F)...
Resistor (10K )........oeeee
Metal sheets (NiCr, 100 x 3 x 0.05tmm). .2
Weld testing metal pieces (NCF600, 30 x 4 x 0.1tmm)...2
Galibration SHEet.........ovvevrien e A
Instruction manual. .1

.3

3.10 Selection of a condenser
The three accessory condensers have their respective capaci-
ties. Select one that match your measurement reguirements by
referring to the table below.

Condenser Identifying Cutoff
capacity (uF) tube color frequency (Hz)
1 White 16
2.2 Green 7.23
10 Red 16

2. Parts

Gonnaction @
Ml cable

Flange Sheath tube
_
{2m, standard)

Sensor section

==

Soft cable Connsction @
(50cm, standard)

3. Handling precautions

3.1 The gage is exclusively designed for measurement of dynamic
strains. It cannot be used to measure static strains.

3.2 This gage is installed by spot-welding. Therefore, it can be in-
stalled to ferrous materials but not to aluminium or copper.

3.3 The gage’s maximum operating temperature is rated at 800°C.
When used at 850°C, the gage provides a fatigue life of 2 x 105
times against x500x10°° strain given at a speed of 6 times/sec-
ond. Do not use it at over 850°C.

3.4 Do not cut the Mi cable halfway.

3.5 In order to prevent the sheath tube from bending or twisting, fix
the Ml cable by using the metal sheet prior to installing the gage.
If the MI cable needs to be bent, do it at a position more than

3.6 Smm away from the connection ( and keep the radius of cur-
vature in excess of 2.5mm,

Over 5mm

;l
Sensor section J
Connection ()

Mi cable

rz2.5mm

3.7 Perform spot-welding at even intervals (0.7 to 0.8mm).

3.8 As measuring instruments, use KYOWA Bridge Box DB-120L or
P and Signal Conditioner CDV.

3.9 Be sure to install the accessory resistor and condenser at the
specified positions (See 5.2).

3.11 The condenser’s leadwires have their respective polarities, posi-
tive or negative. When installing make sure of the right polari-

ties.
+ side
% side
Identifying tube

3.12 Spot Welder GW-3C s recommended.

4. Installation

4.1 Set the welding conditions as follows.

Welding energy*.....eevverne .. App. 10W-s

Electrode depressing force.. ....App. 10N {reference:
1kgf)

Electrode end diameter. ...App. 80.8mm

Welding force*.. ...0ver 15N (reference:
over 1.5kgf)

*How to measure welding force: Using the accessory weld test

metal piece, measure welding force as illustrated in the sketch

below.

Spring scale

Weld testing metal piece

Weld spot
(one)

I Test piece

4.2 Surface treatment
Polish the surface of a measurement object with sandpaper
(#320 or the like}, and remove oil and other foreign matters
using a solvent such as acetone.

4.3 Fixing the Mi cable
a. Set the sensor in place.
b. Spot-weld the accessory metal sheet, thereby fixing the con-

nection ‘@ and MI cable.

KYOWA

KYOWA ELECTRONIC INSTRUMENTS €0_, LTD.

4.4 |nstalling the sensor
a. Weld the flange at two spots in its center, first.
b. Next, weld spots in order of @ to @, always from the center to
the end of the flange (at even intervals of 0.7 to 0.8mm).

Flange

First weld spots

5. Connection

5.1 Connect the gage, accessory resistor and condenser to the Bridge
Box DB-120P. (Soldering is recommended for this connection.)
Connect DB-120P to Signal Conditioner CDV.

5.2 Connect DB-120P to Signal Conditioner CDV.

=00 A=
KHCD
White cord
Red cord
Reslstor (auxiliary)
L—'& Terminal
No.
D 1
b
A=

Shorteircult between
DB-120P Terminal D and ® and
between (@ and @.

Identifying tube £
Condenser (auxiliary)

NOTE: The terminal numbers are common to DB-120L and DB-120P.
Therefare, the same connection method will apply to DB-120L.

» Measuring circuit diagram

DB-120LP 5 @

KHCD

R13Output
voltage

|  Bridge
voltage R: 120 {fixed r esistor)
R1: 10k (accessory)
CA: Select from 1, 2.2 and 10pF
{accessaries)

6. Conversion

By using the equation below, obfain a true strain value g1(x$0-) from
an output e(V) obtained on CDV. For cautions’s saks, set the vernier
(VERN) to the maximum position on CDV.

_4-e-A
ET="E K,

where &r(x10-): True stain value
e(V): Output value from CDV
A {x10%): Ragne set to COV
B(V): Bridge excitation voltage set to CDV
Ks*: The gage’s gage factor when used with
DB-120L or P.

KYO

How to obtain Ks*

(1} Using the formula given in the attached calibration sheet, calcu-
late the total gage factor Ks. This method is especialy conveninent
when circultting with a personal computer, etc.

{2) On the graph contained in the attached calibration sheet, find the
total gage facter Ks affected by the temperature of the sensor and
the heated length of the M| cable.

Note: With DB-120L or P, bridge resistance is different on adja-
cent sides. The gage factor of the gage itself, therefore, decreases
by about 10%. .

Example: Bridge box in use: DB-120L or P
Sensor’s temperature 800°¢
M| cable’s heated length: 1.0m
8

0On the conditions as above, Ks=0.725 is found from the graph.

95
9
Length of the | |
5 —— heated part of
E E ] MI cable
® 8 | Gage factor Ks
o4 of the gage used 0.5m
& . [vith DB120 L, ) 105
’ 158
ki
-+~
65
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7. Specifications

Gage type: 1-element, active
- Resistor material: Special alloy wire
Tube and flange material: Inconel 600

Gage length: 5mm
Gage resistance: Approx. 200 *1

Leadwire: 21.0mm Ml cable
Max. operating temperature:  800°C
Gage factor: Approx. 0.9 (room temperagure) *1

Approx. 0.8 (800°C) *1 *2

1.0% (800°C)

1x 105times (800°C, £500x10*

strain, 6 times/second)

Max. allowable current: 50mA

Insulation resistance: 1000M or higher (room temp.)
50k or higher (800°C) *2

Installable minimum radius of curvature:

R15mm

Spot welding, in one row each at

both sides

(spot interval: 0.7 to 0.8mm)

*1: Using Ml cable, 2.0m long

*2: Using M! cable whose heated length is 1.0m

Strain limit:
Fatigue life:

Gage installation:

WA

KYOWR ELECTRONIC INSTRUMENTS C0., LTD.
Overseas Department:
Address: 1-22-14, Toranomon, Minato-ku, Tokyo 105-0001 Phone: 03-3502-3553 Fax: 03-3502-3678
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