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KHCM-5, KHCR Encapsulated High-Temperature Strain Gage INSTRUCTION MANUAL

1. Standard accessories

4. Installation

This product comes with the standard accessories listed below. When
unpacking, be sure to check that all the accessories are included.
Metal belt ( Ni-Cr, L100 x W3 x t0.05 mm )
Weld test metal piece (NCF600, L30 x W5 x t0.1 mm)
Test data sheet
Instruction manual 1
The gage with no bridge adapter attached is provided with following
additional accessories.

=N

Temperature compensating resistor ( Rrc: with red tube) 1
Temperature compensating resistor ( Ric: with no tube) 1
Balancing resistor ( ReaL: with white tube) 1

2. Parts identification and dimensions
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3. Handling precautions

3.1 This gage is installed by spot welding. It is therefore installable to
steel materials chiefly. It cannot be installed to aluminum or
copper materials.

3.2 Maximum operating temperature is 650 °C (KHCM) or 750°C
(KHCR). Avoid using the gage at a temperature higher than
maximum operating temperature.

3.3 Do not cut the Ml cable halfway.

3.4 In order to avoid bending and twisting of the sheath tube, fix the
MI cable using the accessory metal belt before installing the
sensing part.

3.5 When the Ml cable has to be bent, be sure that the corner is more
than 5mm apart from connection (1), and the radius of curvature
is larger than 2.5 mm.

5mm or longer

(") =2 5mm
V|

MI cable

Connection (1)

3.6 It is recommended to use the KYOWA GW-3C spot welder.

3.7 Use DB-120A with the gage no bridge adapter attached.

3.8 The cable tip of the product is assembled with the Lead-free
solder. Be sure to use the Lead-free solder (Sn96.5%, Ag3%,
Cu0.5%) when soldering the cable.

4.1 Spot-welding requirements
Welding energy :  Approx. 10W - s
Electrode pressing force :  Approx. 10N (Ref. 1kgf)
Diameter of electrode tip : ~ Approx. 0.8 mm
Welding strength : 15N or higher
(Ref. 1.5kgf or higher)

Measure welding strength using the accessory weld testing
metal piece as illustrated below.

Weld testing metal piece
Spot weld (1)

25
Test piece

Where no spring balance is available....
Pull the weld testing metal piece with a pair of pliers or the like.
If a hole is thus made in the metal piece while the spot weld
remain on the test piece, the welding strength satisfies the
requirement for strain measurement.

4.2 Prepare the surface of measuring object
Polish the surface of the measuring object using sandpaper
(#320 or thereabouts). Remove dust, oil, etc. with a solvent such
as acetone. Stained measuring object or electrode tip may
cause lots of sparks during spot welding, thereby damaging the
gage and electrode.
4.3 Fix the Ml cable
a. Set the sensing part in place on the measuring object.
b. Using the accessory metal belt and spot weld, fix the
connection (1) and the Ml cable. While welding, be sure to use
protective glasses to keep burning materials out of the eye.

Connection (1) Ml cable

Metal belt

MIl cable
Spot welds

4.4 Install the sensing part

a. Temporarily fix the sensing part by welding 2 spots at the center
of the flange.

b. Spot weld the flange to measuring object in the order of D to
@5 from the center to the end of flange at intervals of 0.7 to
0.8mm.

c. Spot weld the tip of the flange ®.

® @ Flange

— ﬁ—b
@
Temporary fixing

Note) Welding energy setting conditions of GW-3C spot welder

. ” Setting .
Welding position COARSE FINE Welding energy
Dto @ Low 5 125W - s
® HIGH 3 15W+s
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5. Connection with the measuring instrument

< In case of Rpar(—)>

Insert Rga when (=) is SpeciﬁedA/ Rea.
And short—circuit D—D".
(Short—circuit C—C’ when Rga is zero)

<_In case of RpaL(+) >

5.1 In the case of the gage with bridge adapter attached

For static strain measurement, connect the wires of the bridge
adapter to the measuring instrument such as UCAM-60B/65B.
For dynamic strain measurement, connect the wires of the
bridge adapter to the wires of the optional input cable (U-21 to
U-24), color to color, and cover the connection with vinyl tape or
the like for insulation. Then, connect the cable plug to measuring
instrument such as EDX-100A. For caution’s sake, the gray wire
should not be connected to the shield wire.

5.2 In the case of the gage with no bridge adapter attached

As shown below, connect the wires of the soft cable to the DB-
120A and insert 3 accessory resistors. Then, connect the wires
of the adapter to the measuring instrument. Then inserting
resistor positions are stated in the test data sheet.
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And short—circuit D—B'.

Measuring
instrument

5.3 Fix the cable

Fix the MI cable. Do not move it after fixing. The Zero point
may drift, when the Ml cable is moved during measurement.

6. Conversion

Using the equation below, obtain the stress-initiated strain from a
strain reading on the measuring instrument.

Eam=[&m — Em]X[2/Ksm] ... (N

where,

Eam : Stress-initiated strain at temperature T

€s(m : Strain reading at temperature T

€cm : Thermally-induced apparent strain at temperature T
Ksr) : Gage factor at temperature T

Obtain Ec(r) and Ks(r) from the test data sheet.

How to obtain Ks and €c
(1) Referring to the graph on the test data sheet, find the gage

factor Ks and thermally-induced apparent strain €c of the
overall gage from the sensing part temperature and the length
of MI cable heated to the same temperature as the sensing
part.

Depending on the location, the temperature of the Ml cable
changes. Convert the length of MI cable as same temperature
as the sensing part.

(2) Overall gage factor Ks and thermally-induced apparent strain €c

can also be obtained using the equations stated on the test
data sheet.

Linear expansion coefficient matching the measurement
application is calculated as the equation “K” described on the
test data sheet. Use the exact linear expansion coefficient
when you know it. So, it is needless to use the equation “K”.

KYOWA

Qg ——Insert Ryc when (—) is specified.

Example) Case on KHCM

Sensing part temperature:  600°C
Length of heated Ml cable: As 1.0 m
Strain reading €s at 600°C: 312 ye (um/m)
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“rom the grapht, €c and Ks at 600°C can be obtained as follows:

Ece00) :
Ks(e00):

-50 pe (um/m)
1.45

Accordingly, the stress-initiated strain €a at 600°C can be obtained

1sing the equation (1) as follows:

EA(B00)=[ 312 - (-50) ] X [2/1.45]=500pe (um/m)

7. Specifications

Model

ltem KHCM-5-120-G15 KHCR-5-120-G16
Maximum  operating o o
temperature g50°C 750°C
e eane 25 10 650°C 2510 750°C
Approx.1.5_(at room temp.)
Gage factor
; Approx. 1.4 Approx. 1.2
(sensing part only) (3t 650°C) (at 750°C)

Gage type:

2-element temperature
compensation type
(active and dummy gages)

Material of resistive element:

Heat resisting special alloy wire

Gage resistance:

Approx. 120Q

Gage length:

5mm

Applicable linear expansion
constant:

11,13,16x109/°C ---- 3 kinds

Lead wire cable (MI Cable):

3-conductor Ml cable, Tmm
diameter by 2m long at standard

Lead wire cable (Soft cable):

3-conductor fluoroplastic shielded
cable, 1.7mm diameter by 50cm
long at standard

Insulation resistance:

1000MQ or more (at room temp.)

Material of flange and tube:

Inconel 600 (NCF600)

Maximum safe current: 50mA
Minimum .|nstallable radius of 15mm
curvature:

Gage installation method: Spot welding
Compliance: Directive

2011/65/EU,(EU)2015/863
(10 restricted substances) (RoHS)

Actual values at high temp. (for reference purpose only)

Drift:
(650°C:KHCM,750°C:KHCR)

+20 pe(um/m)/h or less

Fatigue life: 1x108times or more.
(650°C:KHCM,750°C:KHCR) (£500 pe (um/m) )

The specifications are for reference purpose only.
Actual values may vary depending on operating conditions including

temperatures.

https:/www.kyowa-ei.com/



IM-G-076G August 2022

KHCM-s. KHCRE H7tNERBEVTAH5-T RRRKAR

1. REARER

4. BEFIE

AEITIE, TROMBEGPEESE L T ES, MuzbHT
7o AT B AR A > TV 2 BN TZE W,

ANy (M - Ni-Cr, 7k : L100 X W3 X t0. 05mm) 2 %

WEET A e

(B4 : NCF600, ~Fi : L30XW5X t0. 1mm) 2H
AT A 14
Bk 14
TV T T ML OLE, S BICLLT OIS E L
TWVWET,
TR AP Rec R TF = — 7)) 11
IREAE RS RueTF=2—7 L) 11
NT o ZAHESE Rea AT 2 — 7 %) 1 &
2. EBOBMS LUTE
25 85
10 Mir=Jv ©
m}z ‘ o 510 s
\\ 2§ O omEs0 s |
\\—t‘/t/‘/dgx YIMr=FI
617

(160) |

(15)

‘/u:— F— =ik

A=
Ba- rjﬂ:am

Bk
G

BARINEF1—T 7‘U‘>~J79'79

S TVTTTIEL DY )
(B2 D orar-m
= lgam F:| s3—H—f
No—nk

S
20 (35) ! 7 |

(HAZ : mm)

3. ERLOEE

3.1 AT =Y ORUTHFIERERETT O T BT I8R5 Dk
FIZFSRM BT, T U SRAEIIER R TE A,
3.2 AR — OB E R X KHCM : 650°C, KHCR : 750°C T
T, e RIEELU LTI LN T E &,
3.3MI T —7NEEFPTEUW LT IEE,

3.4 V—AF 2—TOMN LA UNEES DI, By v
TEATTRNCM 1 77— 7 L &AL B D4 @ 45 Tl E LT
IEEW,

3.5 M1 7 —7 &l 28603, BFHMOL Y 5 mmbl E#f
L, iR r 132 5mmbll Bl L TLE&E N,

5mmBi Lt

T

EHBO r=2.5mm

Mir—7 L

3.6 JLIAHEREIT TeW-3C) ZHEREL CWET,

3.7T 7V wPT BT AL ETHRWEGEA, 7V v PRy 7 A DB-
1200 ZfEH LT 72 &0y,

3.8 RGO — 7 ViR, $h 7 ) — XA TELL TV ET,
WXATEAHFIZIE, 07 U —1Z A 72 (Sn96. 5%, Agd%, Cu0. 5% AH
W) & THERALTEEN,

4.1 RS O HERE
R FLX— - F10W - s
TIPTS5 10N (BHEME : 49 1kef)
B - 59 ¢ 0.8mm
VRPEIRE - 15N DLk (B35« 49 1.5kgf LA
)
TREESRPEE I E 7L - MR OwHET 2 AR 26 L
T, FTRIO XS ITHEL T,

INREH) H T

(1)

L)

PAE Y=o RN /I Y (SR
RUTEHETH -EY, HEESEET, RTINS
&R AR ISR IE, OF A EHNC LR
BN H D T L £,
4.2 FIMALFRL
WAE OFER & v R3—s% (1320 FLEE) THIEEL .,
T N UEOBERITTHI, WSS I EER0 9
BHIEYOBRRD S NBEIL TN D & | S K& 72
KIEEET, F=URBMAERET L8B4,
4.3 M1 7 —7LOMEE
a. v S EBNS BT ER S LET,
b. OB L UM I r—7 A2 BOLBHE AR L
THBRBECTHEELET,
TR ICIIB#EA TR 2 LT IE &,

BETANESER

EHESO Mr—7

MIT—7 L SEE

4.4 ®o v TEOBUST

a. 7 7 USRI E 2 AU OEE L E T,

b. 7 Z » VHYE D BRI B Ao CO~@D DA a8
LET, RIEEORERIEIL, 0. 7~0. Smm CTZ%HF
IZATWET,

C. 77 v ®% e L £,

7529
® ® S

@ | o
{Rike
SR TEBEE GW-3C DIFEHE = L X —3RESM:
e IE kA
P A COARSE FINE TR
D~@® LOW 5 12.5 W * s
® HIGH 3 15 W-s

KYOWA https://www.kyowa-ei.com/

5. AEFLDER

5.1 7V w7 BT AN E DL
FROT R ME s (UCAM 25) 128k T 25803, 7Y »
T HT RSN TN D a— REHIESIT 8k L
*9,
BOTAJUES (EDX Z5) (283 235 A1%, BIZED A
F1ir—7 v (U-21~24) 2R L £,
Mo — FRLE2 8%, =T — 7% Tl e
ATV, ER L LT E &,
BB, JKtaha— R & — L I LT E &
W,

5.2 7V v T X T XELOGE
fHEoEbiga3leE Yy 7 Nor—7 0% FTRO X 927
U PRy 7 X DB-120A \ZHeE L E, HRHZRDHIA
MrElE, HROREREEICRRERShThET,

RLCOEER (+) 0L EANS
RLCO%ES (=) oL EANS

<RBAL OHfED (=) OH&>

DB—120A

RAsficD—D' A% ERS 5

1

1

] REALOIERS (=) 0L #ANS |
(0QOBBIC-C'ELART ) |

<RBAL O5ED (+) OBE>

RBALO¥EES (+) dLEANS
ReizD—-B' MRy 5

5.3 F—7 VDT
BEFIIM I r—7 Va8 T &, BAPBEIT L2
CRBVET MIA—7AEEEL, BEZRIEIMI &
— TN EEBNE RN TLIEE,

) KHCM®DE

HERE T 1600°C

M1 7 —7NVOMBEHRSOES  1.0omHY

600CICRBIT DIROT A € 5 1312X10°0FH (u
)

200
150
100

50

________

~ee

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

-100
-150
200 MIs—J LB A RS
0.5m

APV H (ue)

.........

I
]

0 200 400 600 700

777XV, 600CIZBITS € cBIOKsIZLLTO#EY KD
LIVET,
€ <(600) :  —50X106 VT A
K s(600) : 1.45
L7z =T, 600°CIZBIT IS E DT R e Al DLV,
€ a(600)=[312—(—50)] xX[2/1.45] =500X 106V F 7
ERED ET,

6. ®7

LT & HWT, BIESNBEONTHEROT A5,
G L D OFRERDET,

e AD=[epM— e cMIX[2/KsT] (1)
=77 L.

e A EETICBIIRNCEDZ0TH

e (D IRETICBTSHEROT A

e EETICTBTS ANTOTH

Ks(T) :iRETICBITAFS—IR
B, € oM, KsMizoWTik, MHEOREMEEND
RHTLTEE,

£ o), KsDoRDHIFIZHNT

1) BEREED ST 7 E2HNT, By U ZTEORBEEMT 77—
TAPMAEN DI DEESND, F—UREDS—URK s
L BDTOT e cEFHARD 97,
MIZ7—7 0%, TOMBICEVIBENR D20, By
TR & RIS T 5 X OICM I A — 7 VDR S 2B L
TL7EEW,

Q) BEREEOXEANC, F'—VRIROTF VK s &, B
FOThe FRHTDHZELTEET,
B, MAREED AT OTH 1, GINEM ORI ER
ZRATHELTOET, BEM OMIEZIERIESBEMmD & &
1E, KRZZFOEEMRAL TS ZE N,

KYOWA

7. (L

BIAETN
HH HAA KHCM-5-120-G15 KHCR-5-120-G16
Sre s TR 650°C 750°C
T A B 25~650°C 25~750°C
S 1.5 (SEiR)
(e rios) | 1.4 (650°C) 1.2 (750°C)

G BT D 2 FHA-E R
(TI7T47 - F3I—)

PR FHE - MHEARR R A AR

= VRS 1 #9120Q

=T : 5mm

HAPRIZ R

:11.18.16X 106/ CD 3 fd

ol

U— R MI7—7 1)

;3L MIr— 7 VENER 2

m, /M 1mm

V=K (Y7 hr—7n)

1 3L K5 HRRNEr —

T AEHER 50cm,

A% 1.7mm
Mo 1 1000MQ L E (RiR)
Fa—T T VME 1 A > =331 600 (NCF600)
BRI B : 50mA
HURH AT HE A e/ B R AR : 15mm
7=V HUT Tk IR PE
bk R : RoHS 84

2011/65/EU,(EU)/2015/863
(10 &)

FLIC BT 2 EiiiE (%)

FU 7k : 220X 106 0T A, h DI
(650°C : KHCM., 750°C :
KHCR)
95 5 7 on - 1X 108 ]
(650°C : KHCM. 750°C : (+500X 106 T 7)
KHCR)

LHOFEAZEETHY | REDOKE

S SRV B LET,

https://www.kyowa-ei.com/




