Gages for Composite Materials/Plastics

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

@ Gage Factor

@ Applicable Linear

Approx. 2.1

Expansion Coefficients

@ Self-temperature-
compensation Range

Applicable Adhesives and
Operating Temperature Ranges

CC-33A:

CC-35:

EP-34B:

B Foil Strain Gages for Composite Materials

The KFRP gages are self-temperature compensation 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.

1,3,6,9
0to 150°C

-196 to 120°C
-30 to 120°C
-55to 150°C

: ; Fluoroplastic coated
Type 2 psgge;;?;’ci:?ea;ted 3 pgéf:;?';v?r%asted Vinyl-coated flat 2-wire cable Vinyl-coated flat 3-wire cable le_c‘j,ﬂlr:;ng% béllev?,!:-é:mg' high’;Ipwi-temp.
3-wire cable
C1,D22 ct D22 c1 D22 C1,D22
Length

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 Fam3

5 L5M2R L5M2S L5M3R L5M3S R5M2 R5M3 F5M3

6 L6M2R L6M2S L6M3R L6M3S R6M2 R6M3 F6M3

8 L8M2R L8M2S 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 -10to 80°C -100 to 150°C -196 to 200°C
Remarks Twisted for 50cm and 1m long L-6; L-9 for 6m or longer [ L-7; L-10 for 6m or longer L-11 [ L-12 L-3




KFRP Gages euniaxial 120Q

Operating

Pattern Leadwire Cable - Type and Shape Temp. Lfad“ﬂ:e Model
Range eng
Vinyl-coated flat 3-wire cable L-7 (L-10 for 6m or longer) m KFRP-5-120-C1-1 L1M3R
-10
o 3m KFRP-5-120-C1-1 L3M3R
e — === t080°C
5m KFRP-5-120-C1-1 L5M3R
KFRP-5-120-C1-1
3 Vinyl-coated flat 2-wire cable L-6 (L-9 for 6m or longer) im KFRP-5-120-C1-1 L1M2R
-10
o 3m KFRP-5-120-C1-1 L3M2R
6 — == t0 80°C
9 5m KFRP-5-120-C1-1 L5M2R
Middle-temperature 3-wire cable L-12 im KFRP-5-120-C1-1 R1M3
— = W%y 8m  KFRP-5-120-C1-1 R3M3
[ 5m  KFRP-5-120-C1-1 R5M3
Middle-temperature 2-wire cable L-11 im KFRP-5-120-C1-1 R1M2
-100
" ‘ \Et:: t0 150°C 3m KFRP-5-120-C1-1 R3M2
5m KFRP-5-120-C1-1 R5M2
Fluoroplastic-coated high/low-temp. 3-wire cable L-3 1m KFRP-5-120-C1-1 F1M3
— EE t'g g%ooc 3m  KFRP-5-120-C1-1 F3M3
[ 5m  KFRP-5-120-C1-1 F5M3
3 polyester-coated copper wires 30cm KFRP-5-120-C1-1 N30C3
1| Soom 198« 50cm  KFRP-5-120-C1-1 N50C3
3@@@@@&@&@&@&\ S— .
\ S0cm-1m im  KFRP-5-120-C1-1 N1M3
Uizl 2 polyester-coated copper wires 30cm KFRP-5-120-C1-1 N30C2
laxi |F—————230m  -1% 50cm  KFRP-5-120-C1-1 N50C2
@ Base Size 15x5mm \ 50cm-1m to 150°C
@ Gage Length 5 mm DOOOOOOOOOOOO% poo—— im KFRP-5-120-C1-1 N1M2
@ Gage Resistance 120Q Silver-clad copper wires .
@ Pieces per Pack 10 10 200°C 25mm KFRP-5-120-C1-1
Vinyl-coated flat 3-wire cable L-7 (L-10 for 6m or longer) m KFRP-2-120-C1-1 L1M3R
— eoc 3m  KFRP-2-120-C1-1 L3M3R
5m KFRP-2-120-C1-1 L5M3R
KFRP-2-120-C1 -; Vinyl-coated flat 2-wire cable L-6 (L-9 for 6m or longer) im KFRP-2-120-C1-1 L1M2R
-10
o 3m KFRP-2-120-C1-1 L3M2R
6 — e to 80°C
9 5m KFRP-2-120-C1-1 L5M2R
Middle-temperature 3-wire cable L-12 im KFRP-2-120-C1-1 R1M3
— % t‘; ?%OOC 3m KFRP-2-120-C1-1 R3M3
‘ 5m KFRP-2-120-C1-1 R5M3
Middle-temperature 2-wire cable L-11 153 m A AT A
| B 3m KFRP-2-120-C1-1 R3M2
; \B: to 150°C
5m KFRP-2-120-C1-1 R5M2
Fluoroplastic-coated high/low-temp. 3-wire cable L-3 im KFRP-2-120-C1-1 F1M3
— i ? t‘; g%ooo 3m KFRP-2-120-C1-1 F3M3
5m KFRP-2-120-C1-1 F5M3
3 polyester-coated copper wires 30cm KFRP-2-120-C1-1 N30C3
R — _
1| Soem 196 o 50cm  KFRP-2-120-C1-1 N50C3
3@@@&@@@@@@@&\ s——
50cm-1m im  KFRP-2-120-C1-1 N1M3
Uniaxial 2 polyester-coated copper wires 30cm KFRP-2-120-C1-1 N30C2
\\——— 30cm -196
@ Base Size 10 x5 mm \><X>< Socm-1m to 150°C 50cm KFRP-2-120-C1-1 N50C2
@ Gage Length 9 mm :"CCCCCC:CCCC\ im KFRP-2-120-C1-1 N1M2
@ Gage Resistance 120Q Silver-clad copper wires @
@ Pieces per Pack 10 too00ec  2omm KFRP-2-120-C1-1




KFRP Gages eTriaxial 1200

Operating .
Pattern Leadwire Cable - Type and Shape Temp. Lfadwt't';e Model
Range -¢N9
Vinyl-coated flat 3-wire cable L-7 (L-10 for 6m or longer) im KFRP-5-120-D22-1 L1M3S
' -10
L. ? t0 80°C 3m KFRP-5-120-D22-1 L3M3S
O
A 5m KFRP-5-120-D22-1 L5M3S
Vinyl-coated flat 2-wire cable L-6 (L-9 for 6m or longer) 0 m KFRP-5-120-D22-111M2S
' \H: to 80°C 3m KFRP-5-120-D22-1 L3M2S
5m KFRP-5-120-D22-1 L5M2S
Middle-temperature 3-wire cable L-12 100 m KRR o51205D 22 1IRIMS
- T N 3m KFRP-5-120-D22-1 R3M3
— i \\g to 150°C
KFRP-5-120-D22-1 ‘ 5m KFRP-5-120-D22-1 R5M3
3
6 Middle-temperature 2-wire cable L-11 100 m KFRP-5-120-D22-1 R1M2
N 3m KFRP-5-120-D22-1 R3M2
9 —F— = to 150°C
5m KFRP-5-120-D22-1 R5M2
Fluoroplastic-coated high/low-temp. 3-wire cable L-3 im KFRP-5-120-D22-1 F1M3
— EE e 3m  KFRP-5-120-D22-1F3M3
| 5m KFRP-5-120-D22-1 F5M3
3 polyester-coated copper wires 30cm KFRP-5-120-D22-1 N30C3
:
| Soom 196 o 50cm  KFRP-5-120-D22-1N50C3
ROSTUESPIPSPY PSP 50cm"1m im  KFRP-5-120-D22-1N1M3
Triaxial. 0°/90°/45° 2 polyester-coated copper wires 30cm KFRP-5-120-D22-1 N30C2
’ | ——————— 30cm -196
@ Base Size 19 x 19 mm \XXX< socm-1m  © 150°c _ 20°M Ehihoal20s2egil=NeR
@ Gage Length 5 mm im KFRP-5-120-D22-1 N1M2
@ Gage Resistance 120Q Silver-clad copper wires
-196
@ Picces per Pack 10 t0 200°C 25mm KFRP-5-120-D22-1
Vinyl-coated flat 3-wire cable L-7 (L-10 for 6m or longer) 1m KFRP-2-120-D22-1L1M3S
. 10
L. [S— 3m KFRP-2-120-D22-1 L3M3S
——t= to 80°C
—
% 5m KFRP-2-120-D22-1 L5M3S
Vinyl-coated flat 2-wire cable L-6 (L-9 for 6m or longer) tm KFRP-2-120-D22-1 L1M2S
-10
3m KFRP-2-120-D22-1 L3M2S
— i to 80°C
5m KFRP-2-120-D221 L5M2S
KFRP-2-120-D22-1 Middle-temperature 3-wire cable L-12 1m KFRP-2-120-D22-1 R1M3
-2- - -3 | ‘ \g t—; ?%o o 3m  KFRP-2-120-D22-1 R3M3
6 [ ‘ 5m KFRP-2-120-D22-1 R5M3
9 Middle-temperature 2-wire cable L-11 m KFRP-2-120-D22-1 R1M2
-100 _9-190. 5
! : \B:: to 150°C 3m KFRP-2-120-D22-1 R3M2
5m KFRP-2-120-D22-1 R5M2
Fluoroplastic-coated high/low-temp. 3-wire cable L-3 im KFRP-2-120-D22-1F1M3
— EE WX 3m  KFRP-2-120-D22-1F3M3
[ 5m KFRP-2-120-D22-1 F5M3
3 polyester-coated copper wires 30cm KFRP-2-120-D22-1 N30C3
:
1} soem 196 o 50cm  KFRP-2-120-D22-1N50C3
SOSPSDSTSPST PSB== 500m*1m im  KFRP-2-120-D22-1N1M3
oy ° o ° 2 polyester-coated copper wires 30cm KFRP-2-120-D22-1 N30C2
Triaxial, 0°%/90°/45 \} 30cm  ~196 50cm  KFRP-2-120-D22-1N50C2
@ Base Size 15x 15 mm S0cm-1m to 150°C
@ Gage Length 2 mm B eSS \XX>< C im KFRP-2-120-D22-1 N1M2
@Gage Resistance ~ 120Q Silver-clad copper wires
-196
CPsa s Fess 10 o300 25Mm  KFRP-2120-D22-1




KFRP Gages euniaxial 3500

Operating

Pattern Leadwire Cable - Type and Shape Temp. Lfggwtir'"e Model
Range 9
Vinyl-coated flat 3-wire cable L-7 (L-10 for 6m or longer) m KFRP-5-350-C1-1 L1M3R
-10 e O
EZ: . [E— t0 80°C 3m KFRP-5-350-C1-1 L3M3R
g e h 5m KFRP-5-350-C1-1 L5M3R
KFRP-5-350-C1 -; Vinyl-coated flat 2-wire cable L-6 (L-9 for 6m or longer) m KFRP-5-350-C1-1 L1M2R
-10 e C1.
M e — pel DN 3m  KFRP-5-350-C1-1 L3M2R
9 5m KFRP-5-350-C1-1 L5M2R
Middle-temperature 3-wire cable L-12 1m KFRP-5-350-C1-1 R1M3
| : g -100 3m  KFRP-5-350-C1-1 R3M3
— i to 150°C

5m KFRP-5-350-C1-1 R5M3

Middle-temperature 2-wire cable L-11 m KFRP-5-350-C1-1 R1M2

-100 3m  KFRP-5-350-C1-1 R3M2

— i \H: to 150°C
5m KFRP-5-350-C1-1 R5M2

Fluoroplastic-coated high/low-temp. 3-wire cable L-3 im KFRP-5-350-C1-1 F1M3

o ' -196 3 _E_ _C1-
— ] EE t0 200°C m KFRP-5-350-C1-1 F3M3
5m KFRP-5-350-C1-1 F5M3
3 polyester-coated copper wires 30cm KFRP-5-350-C1-1 N30C3
| 30cm -196

50cm KFRP-5-350-C1-1 N50C3

1\
' to 150°C
3@&@&@@@&@&@@\ S ose—— .
50cm-1m im  KFRP-5-350-C1-1 NiM3

Uniaxial 2 polyester-coated copper wires 30cm KFRP-5-350-C1-1 N30C2
| —— -
i} 3oem 196 50cm  KFRP-5-350-C1-1 N50C2
@ Base Size 15 x5 mm \ 500m-1m to 150°C
Oezmplein 5 mm D°°°°°°°°°°°°‘x po——_ im KFRP-5-350-C1-1 N1M2
@ Gage Resistance 350Q Silver-clad copper wires 106
@ Pieces per Pack 10 to2000c 2>Mm  KFRP-5-350-Ci-1
Vinyl-coated flat 3-wire cable L-7 (L-10 for m or longer) im KFRP-2-350-C1-1 L1M3R
-10 3m  KFRP-2-350-C1-1 L3M3R
] R = ETE
5m KFRP-2-350-C1-1 L5M3R
KFRP-2-350-C1 -; Vinyl-coated flat 2-wire cable L-6 (L-9 for 6m or longer) m KFRP-2-350-C1-1 LiM2R
-10 3m KFRP-2-350-C1-1 L3M2R
— i\ to 80°C
g 5m KFRP-2-350-C1-1 L5M2R
Middle-temperature 3-wire cable L-12 im KFRP-2-350-C1-1 R1M3
| : g. t-g ‘1’%00 c 3m  KFRP-2-350-C1-1 R3M3
[ ‘ 5m  KFRP-2-350-C1-1 R5M3
Middle-temperature 2-wire cable L-11 im KFRP-2-350-C1-1 R1M2
-100 5201
_ \H: t0 150°C 3m KFRP-2-350-C1-1 R3M2
5m KFRP-2-350-C1-1 R5M2
Fluoroplastic-coated high/low-temp. 3-wire cable L-3 im KFRP-2-350-C1-1 F1M3
— ; EE t—g g% — 3m  KFRP-2-350-C1-1 F3M3
[ | 5m  KFRP-2-350-C1-1 F5M3
3 polyester-coated copper wires 30cm KFRP-2-350-C1-1 N30C3
1} 30cm 1% . 50m  KFRP-2-350-C1-1 N50C3
3@&@&@&@&@&@&\ S— .
| S0cm-1m im  KFRP-2-350-C1-1 N1M3
Uniaxial 2 polyester-coated copper wires 30cm KFRP-2-350-C1-1 N30C2
| —— =
1 0cm 196 50cm  KFRP-2-350-C1-1 N50C2
@ Base Size 10 x5 mm \ 50cm-1m to 150°C
@ Gags lLength 2 mm W poo——_ im KFRP-2-350-C1-1 N1M2
@ Gage Resistance 350Q Silver-clad copper wires
-196 25mm KFRP-2-350-C1-1

@ Pieces per Pack 10 to 200°C




KFRP Gages eTriaxial 350Q

Operating

Pattern Leadwire Cable - Type and Shape Temp. Lfgg“fr'"e Model
Range 9
Vinyl-coated flat 3-wire cable L-7 (L-10 for 6m or longer) im KFRP-5-350-D22-1 L1M3S
T ) -10 _E_aE(). _
S % E: t0 80°C 3m KFRP-5-350-D22-1 L3M3S
5m KFRP-5-350-D22-1 L5M3S
Vinyl-coated flat 2-wire cable L-6 (L-9 for 6m or longer) 1m KFRP-5-350-D22-1 L1M2S
-10 .
' \H: 10 80°C 3m KFRP-5-350-D22-1 L3M2S
5m KFRP-5-350-D22-1 L5M2S
Middle-temperature 3-wire cable L-12 im KFRP-5-350-D22-1 R1M3
-100 _E_2E(-D99-
g \\g to 150°C 3m KFRP-5-350-D22-1 R3M3
KFRP-5-350-D22-1 5m  KFRP-5-350-D22-1 R5M3
3 Middle-temperature 2-wire cable L-11 100 m KFRP-5-350-D22-1 R1M2
6 ; ; \Eﬁ:: t0 150°C 3m KFRP-5-350-D22-1 R3M2
9 5m KFRP-5-350-D22-1 R5M2
Fluoroplastic-coated high/low-temp. 3-wire cable L-3 1m KFRP-5-350-D22-1 F1M3
| ‘ -196 3 -5-350-D22-1 F3M
— ] EE t0 200°C m KFRP-5-350-D22-1 F3M3
5m KFRP-5-350-D22-1 F5M3
3 polyester-coated copper wires 30cm KFRP-5-350-D22-1 N30C3
| 30cm -196
N _5_ - o
1 t0 150°C 50cm KFRP-5-350-D22-1 N50C3
3@&@@@&@&@@@&\ > S———
S0cm-1m 1m  KFRP-5-350-D22-1N1M3
.. 2 polyester-coated copper wires 30cm KFRP-5-350-D22-1 N30C2
Triaxial, 0°/90°/45° poy PP soom |
AL N o 50cm KFRP-5-350-D22-1 N50C2
@ Base Size 19x 19 mm \ 50cm-1m to 150°C
DOOOOOOOOOOOO% poo——_ m KFRP-5-350-D22-1 N1M2
@ Gage Length 5mm
@ Gage Resistance ~ 350Q Silver-clad copper wires
-196 _E_190-D29-
@ PlecesiperPack 10 oaopcc  25mMm  KFRP-5-120-D22-1
Vinyl-coated flat 3-wire cable L-7 (L-10 for 6m or longer) B KFRP-2-350-D22-1 L1M3S
T -10
[E— 3m KFRP-2-350-D22-1 L3M3S
pHgL > m—— 0 80°C
o Et 5m KFRP-2-350-D22-1 L5M3S
Vinyl-coated flat 2-wire cable L-6 (L-9 for 6m or longer) m KFRP-2-350-D22-1 L1M2S
-10 3 -2-350-D22-1 L3M2
| N - m KFRP-2-350 3M2S
5m KFRP-2-350-D22-1 L5M2S
Middle-temperature 3-wire cable L-12 1m KFRP-2-350-D22-1 R1M3
-100 G EE 5
KFRP-2-350-D22-1 — 3 \%- to 150°C 3m KFRP-2-350-D22-1 R3M3
3 5m  KFRP-2-350-D22-1 R5M3
6 -2-350-D22-
9 Middle-temperature 2-wire cable L-11 B tm KFRP-2-350-D22-1 R1M2
" : \E: t0 150°C 3m KFRP-2-350-D22-1 R3M2
5m KFRP-2-350-D22-1 R5M2
Fluoroplastic-coated high/low-temp. 3-wire cable L-3 1m KFRP-2-350-D22-1 F1M3
-196 PR
g EE t0 200°C 3m KFRP-2-350-D22-1 F3M3
‘ 5m KFRP-2-350-D22-1 F5M3
3 polyester-coated copper wires 30cm KFRP-2-350-D22-1 N30C3
| 30cm -196
1 | -2-350-D22-1 N
1 t 180°C 50cm KFRP-2-350 50C3
ROSPSPSPSST PSP 50cm*1m 1m  KFRP-2-350-D22-1N1M3
f i ° o ° - i 30cm KFRP-2-350-D22-1 N30C2
Triaxial, 0°/90°/45 2 polyester-coated copp\er wires soum o6
S — -
@ Base Size 15 x 15 mm \ coumeim t0 150°C 50cm KFRP-2-350-D22-1 N50C2
Dooooooooooooe\ SSS . . i _
@ Gage Length 2 mm im  KFRP-2-350-D22-1N1M2
@ Gage Resistance 350Q Silver-clad copper wires
@ Picces per Pack 10 t-; g%m o 25mm  KFRP-2-350-D22-1




