TML Pam EX-1701

TML FOIL STRAIN GAUGES F series (C €

g‘ﬂ Go Bl E I Gauges Of Brilliant Lifespan and Environmentally Thoughtful

A strain gauge is constructed so that the gauge leads to conduct electrical signal are
connected by soldering to the metal foil which is called gauge element. The solder is an alloy
composed of lead and tin. Since lead is not only harmful to human bodies but may cause
adverse effects on the natural environment, we have developed a strain gauge using lead-
free solder. It is known that the use of lead-free solder may result in a shorter fatigue life of
the strain gauge compared to a strain gauge using conventional solder including lead. To
overcome the problem, we have developed a strain gauge having a unique gauge pattern and
special plastics backing. With the use of lead-free solder for the connection of gauge leads,
the strain gauge of this configuration shows a fatigue life equivalent to that of conventional
strain gauges. Most of general purpose strain gauges in our strain gauge series F are
available in this configuration, and they are supplied as RoHS compliant products with CE
marking.

We have given a name GOBLET especially for the strain gauges, as the pattern looks like a
goblet. GOBLET is also an abbreviation of “Gauges Of Brilliant Lifespan and Environmentally
Thoughtful”, which represents the excellent fatigue life and small environmental effect of the
strain gauges and expresses the concept of development of the strain gauges.

Owing to the use of special plastics for the backing, operating temperature range of the
gauges has been improved to -196 to +150°C. Integral leadwires for instrumentation are
available using lead-free solder and in various types to meet usage conditions.

We will keep extending the GOBLET to other series of our strain gauges, not only to satisfy
the needs for strain gauges but to meet environmental requirements including effective use of
natural resources.

Trademark application
Gauges Of Birilliant Lifespan o ”
and Environmentally Thoughtful Ser Ies

Package of GOBLET strain gauges o :
(example) .

Tokyo Sokki Kenkyujo Co., Ltd.

A o tnuSeriesd ———— I .

TYPE FLAB-5-11 TEST CONDITION 23C 50%RH ;
TML LOT NO. A518611 |57 10 anotx | GAUGE FACTOR
The GOBLET strain gauges bear |GAUGHICENGTS 5 m 213 1%
GAUGE RESISTANCE 120405 Q| TEMP.COMPENSATION FOR 11 X10:%/C| |
the logo and the CE mark on MGOB‘ET c € |QUANTITY 10 TRANSVERSE SENSITIVITY —Q_1 %

their package.

] Core/ Cross section|Combination temperature for use
el e Ceel e Dimensions |(mm?®) with GOBLET strain gauge

0.08mm’ paralleled vinyl leadwire LJB-F 7/0.12 0.08 -20~ +80°C
0.08mm?’ 3-wire paralleled vinyl leadwire LJBT-F 7/0.12 0.08 -20~ +80°C
0.11mm?’ paralleled vinyl leadwire LJC-F 10/0.12 0.11 -20~ +80°C
0.11mm?’ 3-wire paralleled vinyl leadwire LJCT-F 10/0.12 0.11 -20~ +80°C
0.08mm’ polyporopyrene 4-wire paralleled leadwire with " o

modular plug LQM-F 7/0.12 0.08 -20~+100°C

2 - - -

gl.ltj)gmm vinyl 4-wire paralleled leadwire with modular LBQM-F 7/0.12 0.08 20~ +80°C
3-wire paralleled special vinyl leadwire LXT-F 7/0.12 0.08 -20~+150°C
Temperature-integrated 3-wire paralleled vinyl leadwire | TLJBT-F 7/0.12 0.08 -20~ +80°C
0.14mm’ polyurethane leadwire 1/0.14 o

0.18mm’ polyurethane leadwire LP-F 1/0.18 - -20~+120°C
0.14mm’ polyester leadwire 1/0.14 o

0.18mm? polyester leadwire LU-F 1/0.18 - -196~+150°C
0.14mm’ polyimide leadwire 1/0.14 o

0.18mm’ polyimide leadwire LE-F 1/0.18 h -196~+150°C




STRAIN GAUGE CODING SYSTEM GOBILET

TML Pam EX-1701

FLAB -3

T

390

11

3

T A
Pattern configuration Gauge length

FLAB
FLKB |Single element
FLGB
FCAB |0°/90° 2-element
rosette
FRAB |0°/45°/90°

3-element rosette

Temperature integration
Simultaneous measurement of strain and
temperature
With temperature-integral leadwire TLJBT-F for
GOBLET, such measurement comes true. (Our
instrument Data Logger is required.)

Wire connection methods
1. For Data Logger TDS-630/-540/-530

Red 3
White _A
Blue o —

One channel: ‘

Simultaneous strain and
temperature measurements

T

Gauge resistance

Blank 120Q
350 350Q
1000 1000Q

Temperature compensation Leadwire type
x1076/°C 1

A

Length of leadwire
pre-attached

2-wire system
1, 3, or 5 meter long

3 LIB-F

3-wire system
3 or 5 meter long

B COLOR CODING FOR TEST SPECIMEN

Colors of package label differ depending on the test specimen

material for temperature compensation.

8 Composite material, Glass LJB-F |0.08mm’ parallel vinyl leadwire
|
Sass 29 | |LIBT-F|0.08mm? 3-wire parallel leadwire
Titanium alloy (Ti-6Al-4V) 8.8
11 Mild steel LJC-F |0.11mm?’ paralleled vinyl leadwire
Mild steel (0.1~0.2C) 11.8 0.11mm? 3-wire paralleled vinyl
Hard steel (0.4~0.5C) 11.2|  |LCT-F| cadwire P y
17 Stainless steel LQM-F 0.08mm’polypropylene 4-wire
SUS 304 16.2 paralleled leadwire with modular plug
s 1281 [LBQM-|0.08mm vinyl 4-wire paralieled lead
SUS 321 167 F  |wire with modular plug
23 Aluminium LXT-F |3-wire parallel special vinyl leadwire
Aluminium 23.4 ~ -
Aluminium 2024-T4 23.0 LP-F 0.14mm?/0.18mm" polyurethane lead
wire
LU-F |0.14mm?0.18mm? polyester leadwire
LE-F |0.14mm?/0.18mm? polyimide leadwire
TLJBT-|Temperature-integrated 3-wire
F paralleled vinyl leadwire

Colors of GOBLET backing differ depending on the test specimen

material for temperature compensation.

Measurement Linear thermal Backing NEmel e e
[TYPE FLAB-5-8 [resw CONDITION 23C 50%RH object expansion coefficient coloring
TN T Mild steel 11%10°%/°C Red [l FLAB-3-11
[TYPE FLAB-5-23 TEST CONDITION 23C 50%RH . - .
[inTnn ~EnEe1A [ririnn wzoe | cAIGE FACTOR it Stainless steel 17x107°C Brown | FLAB-3-17
IWPE FLAB-5-17 lwm CONDITION 23°C 50%;«»1{ /C| Aluminium 23x107%/°C Green | FLAB-3-23
o in ecnnnea oo aveaslonies canmon 1 = Glass/Ceramics 8x107°/°C Yellow FLAB-2-8
TYPE FLAB-5-11 lrzsr CONDITION 23C 50%RH L‘l%E
LOT NO. AH14611 [647CH N0 p32c | GAUGE FACTOR m
GAUGE LENGTH 5 mn 213 1% | ol
GAUGE RESISTANCE 120403 O [TEMP.COMPENSATION FOR 9 x10°/C| fm
QUANTITY 10 TRANSVERSE SENSITIVITY @0

Tokyo Sokki Kenkyujo



GENERAL USE F Series
YGOBLET

Suffix code for temperature compensation materials

TML Pam EX-1701

Operating temperature range

-196°C ¢

- +150°C

Temperature compensation range

+10°C (———=—+100°C

-11: Mild steel [l  -17: Stainless steel [ ]  -23: Aluminium [_] Applicable adhesives CN —196 ~ +120°C
For ordering, the above suffix code should be added to the basic p-2 - 30 ~+150°C
gauge type EB-2 — 60~ +150 C
Gauge size Backing Resist-
GAUGE PATTERN Basic type Length Width Length Width ance
in mm in mm in Q

Strain gauges compliant to RoHS2 Directive 2011/65/EU are
added to the lineup in F series. They are supplied with CE
marking as standard specification. Our logo GOBLET, which
is an abbreviation of “Gauges Of Brilliant Lifespan and
Environmental Thoughtful”, is marked on the package of
these gauges.

FLAB -5 -3

Example of type number designation

50 -11 -3LJB-F

L CE compliant leadwire
Self-temperature-compensation number
Gauge resistance (blank for 120Q)
Gauge length

c € Basic gauge type
s FLGB-1 1 1.1 6 25 120
Backing length
E— FLAB-03 03 14 3 2 120
Gauge length
m=— FLAB-05 05 1.2 43 22 120
<
-‘g o = FLAB-1 1 1.3 5 25 120
o| D
£ 83 BEE— FLAB2 2 15 65 3 120
©
o0
= FLAB-3 3 1.7 7.7 3.5 120
fe==r— FLAB-3-60 3 1.2 77 3 60
= FLAB-5 © 1.5 10 3 120
-: FLAB-6 6 2.2 " 4.3 120
-: FLAB-10 10 25 154 5 120
_— FLKB-1 1 0.7 45 14 120
FLK pattern = FLKB-2 2 0.9 55 1.5 120
with narrow
gauge width = FLKB-6 6 1 1 2.2 120
_: FLKB-10 10 16 15 3.8 120
350Q Single element E— FLAB-1-350 1 16 45 3 350
s — FLAB-2-350 2 1.9 6 3.5 350
Gauge EEa— FLAB-3-350 3 1.6 72 3 350
resistance
350Q -: FLAB-5-350 © 1.8 94 3.8 350
FLAB-6-350 6 26 108 45 350
FLAB-10-350 10 8 16 5 350
FLAB-6-1000 6 4.6 1" 7 1000

.

Tokyo Sokki Kenkyujo



TML Pam EX-1701

GENERAL USE F Series Operating temperature range
-196°C G : - +150°C
gﬂ Go BlET Temperature compensation range
Suffix code for temperature compensation materials +10°C —>*100°C
-11: Mild steel [l  -17: Stainless steel [_]  -23: Aluminium[] Applicable adhesives CN —-196 ~ +120°C
For ordering, the above suffix code should be added to the basic pP-2 - 30~ +1SOZC
gauge type. EB-2 | - 60~+150°C
Gauge size Backing  Resist-
GAUGE PATTERN Basic type Length Width ~ Diameter  ance

in mm in mm in Q

Example of type nubmer designation
c € FCAB -5 -350 -11 -3LJB-F

t LCE compliant leadwire
Self-temperature-compensation number
Gauge resistance (blank for 120Q)

Gauge length
Basic gauge type

0°/90° 2-element rosette stacked

A FCAB-1 1 0.7 ¢ 4.5 120
A FCAB-2 2 0.9 o7 120
A FCAB-3 3 1.7 ¢ N 120
Backing diameter
A FCAB-5 5 1.9 ¢ 12 120
A FCAB-6 6 2.4 ¢ 14 120
A FCAB-10 10 2.5 ¢ 17 120
350Q 0°/90° 2-element rosette stacked
A FCAB-1-350 1 1.6 ¢ 8 350
FCAB-1-350
A FCAB-2-350 2 19 ¢ 9.5 350
FCAB-1-350  (x 3) FCAB-2-350
FCAB-3-350 3 2 ¢ 10 350
FCAB-5-350 5 1.8 ¢ 10 350

>

FCAB-5-350

Tokyo Sokki Kenkyujo



GENERAL USE F Series
2GOBLET

Suffix code for temperature compensation materials

Operating temperature range

-196°C ¢

TML Pam EX-1701

- +150°C

Temperature compensation range
+10°C (——— +100°C

-11: Mild steel [l -17: Stainless steel [ ]  -23: Aluminium[_] Applicable adhesives CN —-196 ~ +120°C
For ordering, the above suffix code should be added to the basic p-2 - 30~ +150:C
gauge type. EB-2 | - 60~+150°C
Gauge size Backing Resist-
GAUGE PATTERN Basic type Length Width  Diameter ance
in mm in mm in Q

e

0°/45°/90° 3-element rosette stacked
Gauge width

FRAB -5

Example of type nubmer designation
-350 -11 -3LJB-F

Gauge resistance (blank for 120Q)

Gauge length

A
t LCE compliant leadwire
Self-temperature-compensation number

%RAB-1

N\

N

<
£S
=)
=
K]
()
(=]
3
®©
O]

4\FRAB-2

FRAB-3

Backing daimeter

FRAB-6

FRAB-10

350Q 0°/45°/90° 3-element rosette stacked

FRAB-1-350 (x 3)

o000

Basic gauge type
FRAB-1 1 0.7 ¢ 45 120
FRAB-2 2 0.9 o7 120
FRAB-3 & 1.7 ¢ 11 120
FRAB-5 ) 1.9 ¢ 12 120
FRAB-6 6 2.4 ¢ 14 120
FRAB-10 10 2.5 ¢ 17 120
FRAB-1-350 1 1.6 ¢ 8 350
FRAB-2-350 2 1.9 ¢ 9.5 350
FRAB-3-350 3 2 ¢ 10 350
FRAB-5-350 5 1.8 ¢ 10 350

Each package contains 10 gauges.

Tokyo Sokki Kenkyujo



TML Pam EX-1701

GLASS, CERAMICS USE F Series L e WIS EE

-196°C ¢ t - +150°C

gﬂ Go Bl ET Temperature compensation range

+10°C (/———+100°C

Suffix code for temperature compensation materials

-8: Glass, Ceramics[_| Applicable adhesives CN —-196 ~ +120°C
For ordering, the above suffix code should be added to the basic P-2 — 30 ~ +150°C
gauge type. EB-2 — 60 ~ +150°C
Gauge size Backing Resist-
GAUGE PATTERN Basic type Length Width Length Width ance
in mm in mm inQ

Example of type nubmer designation
c € FRAB -5 -8 -3LJB-F
A
CE compliant leadwire
Self-temperature-compensation number

Gauge length
Basic gauge type

Single element

FLAB-2-8 2 15 65 3 120
FLAB-5-8  (x2) FLAB-5-8 5 15 10 3 120
0°/90° 2-element rosette stacked
% FCAB-2-8 2 09 o7 120
FCAB-5-8 5 19 ¢ 12 120
FCAB-5-8  (x2)
0°/45°/90° 3-element rosette stacked
FRAB-2-8 2 09 o7 120
FRAB-5-8 5 19 ¢ 12 120

FRAB-5-8 (x2)

Each package contains 10 gauges.

(R LROA
‘{_5’{7 @ Approval Certificate 1S09001
© l Design and manufacture of
g 2 V strain gauges, strain measuring
> UKAS equipment and transducers
N | e

1SO 9001 001

Contents of this pamphlet are subject to change without prior notice. Contents of this pamphlet are of April 2017.

@ Tokyo Sokki Kenkyujo Co., Ltd.

www.tml.jp/e

8-2, Minami-Ohi 6-Chome, Shinagawa-Ku, Tokyo 140-8560, JAPAN
TEL: Tokyo 03-3763-5614 FAX: Tokyo 03-3763-5713
email address: sales@tml.jp



