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Strain Gages

Outline

Lead-wire cable

General

Waterproof

Concrete

Composite material

PCB
Plastics

Ultra-small strain

High temp.
Low temp.

High elongation

Non-
magnetoresistive

Hydrogen gas
Bending

With protector
Embedded

Crack
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Custom-
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Major Properties of Kyowa Strain Gages

Materials Operating temperature| ~ Self- | Applicable inear | Strain imits | Fatigue ives
Models/ in combination  |temperature-|  expansion |atnormaltemp.| atnormal temp.
e ! . & P aLOmaltemp. pages
series designation | Resistive B with major adhesives |compensation ~ coefficients |~ (Approx.) (Times)
elements gses after curing (C) *1 (c) (x10%/¢) *) *3
F I CC-33A  -196to 120 51116
or genera CC-36 -30to 100 , 11,10, 7 -
purpose EP.340  -55t0150 | 101100 | 5357 50% | 12x107 11-18
PC-600 -196 to 150
For sensing element PC-600  -196to 150 11, 16, 23, o 5 _
of transducers EP340  -55t0150 | 10100 27 50% | 1.2x107 |1-24
For concrete CC-35 -10t0 80 | 10to 100 1 5.0% 1.2x107 [ 1-31
General-purpose
leS:(r:ggages CuNi alloy foil | Polyimide CCa33A 19615120
Concentrated stress CC-36 -30to 100 11,16, 23, 1-22
measurement EP-340  -55t0150 | 1010100 27 — -
PC-600 -196 to 150
Residual CC-33A  -196to 120 11.16. 23
esidual stress CC-36 -30to 100 , 16,23,
measurement EP-340  -55t0 150 | 1010100 27 — - 1-25
PC-600 -196 to 150
ScinGagesforesuring Al Tensonof Bl | - ;211 £l | Polyimide | EP-370 Nomnaltemp.to50 | — — — —  [1-26
2 KFB
[T
£ CC-33A 1010120
5 e .
g F0|IStramGagesw&l;ag;mperatureSensor CuNialloy foil | Polyimide 36 1010100 | 10t0 100 | 11 ;? 23, 39 1%106 1-26
§ EP-340 -10to 120
£ Strain measurement PC-600  -196to 150
ﬁ atr?ldtem%era- CC-33A  -196t0 120 | Oto 150 11,16, 23 2.2% 1x106 1-27
£ |Foitran Gages| "M . . |EP340 5510150
n NiCr alloy foil Polyimide
I KFRB Concentrated stress PC-600  -19610 150
g Ly CC-33A 19610120 | 0to 150 | 11, 16,23 — —  [1-28
& EP-340 -55t0 150
13
o . . CC-33A -10to 80
= Wa"e'pr”f;;’\;{/s;ra'" Gages| i alloy foil | Polyimide | CC-36 10080 | 10t080 | 11,1623 | 2.8% 3x10¢ | 1-29
EP-340 -10to 80
Small-sized Waterproof Foil Strain Gages . . . CC-33A -10t0 80 11.16. 23 o 4
KEWS CuNialloy foil|  Polyimide | £57=75 101080 | 101080 . 16, 5.0% 3x10 1-30
WeldableWater:zrgsvaml Strain Gages NiCr alloy foil | Stainless steel (Spot welding) 101090 1 o o 1-30
-20to 100
WeStainicages CuNi alloy wire| PaPerbase+ | - 3 3010120 | 101060 11 1.8% 1.5x105 |1-31
KC phenol-epoxy
Embedded Strain Gages . (Embedment) o
o CuNi alloy Acrylate 101070 0to 50 11 0.2% 1-32
’ i Embedment
Concrete-embedded Strain Gages | - . alloy wire Silicone (Embedment) _ _ 0.3% _ 1-32
KMC Normal temp. to 70
o Foil Strain Gages for Composite Materials | . . . EP-34B -5510 200
© -
g ERPE NiCralloy foil | Polyimide | Zc33A 19610 120 | 0t 150 1.3,6,9 22% 1x10¢  [1-33
® O
ES [ :
g3 Foil Strain Gages for Printed Boards| .. . e CC-33A  -196t0 120
:é_u KERS NiCralloy foil | polyimide | pZ 20" 19610 150 | -30t0 120 13 1.6% 2x106 | 1-34
25
ES[_ ) EP-34B -20t0 80
S8 Foil Strain Gf(g,’:is forPlastics | - Nialloyfoil| Polyimide | CC33A 201080 | 101080 65 3.0% %106 |1-35
o CC-36 -20to 80
Ultra-small strain: for
- sensing element ) o CC-33A -50t0 120 o o o *A _
E | semiconductor | of ighlysensitve | P tYPESi Polyimide | F57=70" 040150 0.3% 06 | 1-36
£ Strai transducers
< rain Gages m pp—
5 KsPB rasmatstrain: 2 |- ptype Si CC-33A 5010120 *
= ype Si o (o] A
o element, temperature- . Polyimide 20to 50 11 0.15% 5 1-36
g compensatontype | N tyPeSi EP-340  -50t0 150 2x10
£ | Self-temperature-compensation EP-340 -50t0 150 A
[ Semiconductor Strain Gages N type Si Polyimide | CC-33A  -50t0 120 | 20to 50 11,16 0.1% 25106 1-36
2 CC-36 -30to 100
© .
£ High-output Paperbase+ | CC-33A  -50t0 120 A
. h : o o o R
E Semiconductor Strain Gages | P type Si phenol-epoxy | CC-36 3010100 03% aios | 1-37
=
=]
= Ultra Linear
5 . i . - CC-33A  -50t0120| o 0 *A ;
2 Semlcondulc(:tsc;’rljatram Gages| PtypeSi Polyimide | 77270 5010150 0.15% o | 1-37

Notes

*1. Underlined adhesives are those used for strain limit tests and fatigue life tests at normal temperature.
*2. Typical values with uniaxial gages. The strain limit is the mechanical strain when the difference between the strain reading and
mechanical strain upon applying a simple tension load to the test piece is greater than +10% of the mechanical strain or when
the strain gage is disconnected or detached. *1%=10000 pm/m
*3. Typical values with uniaxial gages. Strain level: £1500 um/m ; *A: £1000 pm/m; *B: £500 um/m
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Materials Operating temperature| ~ Self- | Applicable inear | Strain imits | Fatigue ives
Models/ in combination | temperature- |  expansion | atnormal temp. | atnormal temp. Pages (V,)
series designation | Resistive B with major adbeswes compensation coefficients | (Approx.) (Times) 9 [TT]
elements gses after curing (C) *1 (c) (x10%/¢) *) *3 G
Heat-resistant - (Spot welding)
E"caps‘l‘(';tce; Gages | (ecial alloy Heatmr:f‘:ltam T 9610950 | 2510950 | 11,13 — — |1-38 g
wire
Encapsulated Gages Heatf.re|5|s|t|ant Heat-resistant | (Spot welding) - - - - 1-38 Z
e special alloy metal 2510 800 (Dynamic
wire measurement) <
Heat-resistant - (Spot welding) m
Encaps‘l‘('ztces 698 | specialalloy | e resant | B 780 | 2510750 | 11,1316 | — —  |1-38
wire wn
Encapsulated Gages Heatresistant Heat-resistant | (Spot welding)
o Kries 9 special alloy . 19610750 | 2510750 | 11,13, 16 — — |1-38
= wire
% Heat-resistant (Spot welding)
= Encapsulated Gages . Heat-resistant | 2POLWEIAING) _
g A special alloy metal 19610650 | 2510650 | 11,1316 — — 1-38
£ wire
]
_g‘ Encapsulated Gages NiCr alloy wire Heat-resistant | (Spot welding) Normal temp. 11.13.16 _ _ 1-38
.-E KHC metal -196 to 550 to 500
13
e High-temperature Foil A
Strain Gages NiCralloy foil | Polyimide | PI-32 -30t0350 | 1010300 | 11, 16, 23 1.9% 1.5x10° | 1-39
KFU (300C)
High-temperature Foil . (Spot welding) *
; . 1| Stainless Lpotwelding) B R :
Stralrlu(gages NiCr alloy foil el 010350 | 1010300 11,16 0.5% o | 139 Strain Gages
High-temperature Foil PC-600  -196to 250 Outline
Strain Gages NiCr alloy foil | Polyimide EP-34B -55t0200 | 10t0 250 | 11,16, 23 21% — 1-40
KFHB PI-32 -196 to 250
Lead-wi bl
% g| Low-temperature Foil PC-600  -269to0 150 511 16 CELRMIR &R
ol = Strain Gages NiCr alloy foil |  Polyimide EP-270  -269t030 | -196t0 50 23 2.2% 1x106 | 1-41
o2 KFLB CC-33A -19610 120
General
-% t Ultrahigh-elongation Foil
5 g Strain Gages CuNialloyfoil | Polyimide | CC-36 20t080 | — — 20%t030%| — |1-42
o9 KFEM Waterproof
o
s § High-elongation Foil
= 0 Strain Gages CuNi alloy foil | Polyimide CC-36 -10t0 80 — — 15% 1x106 | 1-42
IE € KFEL Concrete
J —
= Non-inductive Foil
x - C ite material
% g Strain Gages NiCr alloy foil | Polyimide % _:gg:g 128 0t0150 | 11,16, 23 1% 1x10¢ | 1-43 SLMETEIEEE
g "3 KFNB Plastics
i~
= ; f CuNi alloy foil Ultra-small strai
o Shielded Foil ra-small strain
G o 2 (120 Q) - CC-33A -196t0 120 i e
5 ® Stra:(nF;;;ges NiCr alioy foll Polyimide Ep340 5510120 | 1010100 | 11,16,23 0.5% 1x10¢ | 1-43 Logwtemg
i (350 Q)
_ §§ Foil Strain Gage for special High elongation
2 §§ Hydrogen Gas Environment alloy foil Polyimide PC-600 -30to 80 — — —_ — 144
=4 KFV
=5
—_— Non-
g _% Foil Strai.n Gages for Bending oviol | CC-33A 500 80 01060 16 23 02 *B 1-a4 magnetoresistive
K] ‘E Strain Mii;urement CuNi alloy foi Acrylate EP340 501080 to .16, 2% 4106
f=
- Hydrogen gas
S p . Protector: Stud bolt Bending
= ..3 Foil Strain Gages Strain gade *A
-‘é o with a Protector CuNi alloy foil | Polyimide EP—3|40g CgC—SBA — 1 1% 1.2%106 1-45
2 KCH Eooal. :
s 40 to 100 V\/éthgrggecéor
= mbedade:
ﬂ!
=
S Embedded Gage Aluminum — 2010 120 — — —  |1-45
2 KMP
[ Crack
o
-~ CC-33A
® Crack Gages CuNialloy foil | PaPerbaser | cc 3¢ — — — —  |1-46 Adhesive
- KV phenol-epoxy
v PC-600 Coating agent
*1. Underlined adhesives are those used for strain limit tests and fatigue life tests at normal temperature.
® | *2.Typical values with uniaxial gages. The strain limit is the mechanical strain when the difference between the strain reading and dCus‘tom(—j
° mechanical strain upon applying a simple tension load to the test piece is greater than +10% of the mechanical strain or when esigne
2 the strain gage is disconnected or detached. *1%=10000 pm/m

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