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Assortment

SAFINA, a.s. is a renowned and traditional manufacturer of PtRh thermocouples.
It has been dealing with their manufacturing for almost half a century. An
extraordinary emphasis is placed on accuracy and reliability of thermocouples
during manufacturing process. Each manufactured batch is tested in modern
equipped accredited calibration laboratory and is provided with a quality
certificate. Measured values are compared to measurement standards, which are
based on international norms.

SAFINA, a.s. offers thermoelectric couples in form of individual thermocouple
branches (wires) as well as in form of couples produced by connection of both
branches. Additionally thermocouples clad in protective ceramic capillary can be
supplied on request.

Temperature scope of
application (°C) Tolerance

Long-term Shortterm

Pt @) IEC 584-2
S | pt=10%Rh +) L 0-1600 | Glass 10r 2
Pt (-) IEC 584-2
R | Pt-13%Rn ) ogER 0-1800 | s 10r2
Pt-6%Rh @) IEC 584-2
B | pt-30%Rh (+) et 0-1800 | Glass20r3
Scope of offered diameters of manufactured thermocouple wires is from 0.04 mm
to 0.80 mm.
Accuracy of thermoelectric couples Tolerance values

All thermoelectric couples supplied by SAFINA, a.s. are in compliance

with the standard EN 60584 - 1 stemming from the international Temperature | 1. class | 2.class | 3.class

temperature range ITS - 90 and comply with temperature limits defined (°C) (+/-°C) | (+/-°C) | (+/-°C)
in the IEC 584 - 2. 0-600 1,00 1,50 4,00
700 1,00 1,75 4,00
Tolerance classes 800 1,00 2.00 4.00
1. class for temperatures from 0 to 1100 °C  +/-1 °C 900 1,00 2,25 4,50
for temperatures from 1100 to 1600 °C +/-1 + 0,003* (t-100)]°C 1 000 1,00 2,50 5,00

2. class for temperatures from 0 to 600 °C  +/-1,56 °C L 1,00 2,75 5,50
for temperatures from 600 to 1600 °C  +/-0,0025t °C 1200 1,30 [ 3,00 6,00
1 300 1,60 3,25 6,50

1400 1,90 3,50 7,00
1500 2,20 3,75 7,50
where the t is temperature in °C 1 600 2,50 4,00 8,00

(See the table of tolerance values) 1700 - 4,25 8,50

3. class for temperatures from 600 to 800 °C +/-4 °C
for temperatures from 800 to 1700 °C +/- 0,005t °C




Correct manipulation
with thermoelectric couples:

Materials of extreme purity are used for manufacturing of thermoelectric couples.
Any contamination with dirt or inconsiderate manipulation has a significant
impact on the accuracy of measurement with thermoelectric couple. Following
factors, which cause its deterioration at the application, must be taken into
account for ensuring of thermocouple accuracy:

Contamination by chemical substances vapours

Vapours of metal and non-metal substances can condensate on the surface
of thermocouple in case of measurement with a unprotected couple. The
substances diffuse under high temperatures into the surface of thermocouple
wires and thus decrease accuracy.

Reduction atmosphere

Platinum atomisation occurs in the reduction atmosphere, which decreases the
operating life of thermoelectric couple and its accuracy.

Contamination with lubricants and organic
substances

Organic substances are decomposed by heat and create reduction atmosphere
acting in the above mentioned way.

Selection of suitable type and diameter of
thermoelectric couple

Selection of an optimal type of thermoelectric couple depends on application
temperature, atmosphere and required length of operating life, accuracy and
sensitivity of the couple.

Long-term usage

Subject to compliance with all aforementioned measures, gradual decrease of
the thermoelectric voltage value occurs in thermoelectric couples (type S and
R) exposed to high temperatures on a long-term basis. It is caused by diffusion
of rhodium into the Pt branch. Unfortunately, this phenomenon cannot be
prevented and therefore thermoelectric cougles must be regularly checked and
exchanged.




SAFINA a.s.

SAFINA, a.s. enforces EN ISO 9001:2000 and EN ISO 14001:2004 certified
standards and places an extraordinary emphasis on quality of its products. Our
laboratories guarantee reliable control over quality of materials and precisions
and correctness of analytics results. SAFINAa.s. is concurrently the holder of the
European conformity sign CE granted by the British company Lloyd's Register
Quality Assurance Ltd. pursuant to the standard EN ISO 13485.

SAFINA, a.s., Videriska 104, Vestec 252 42 Jesenice, Czech Republic
tel.: +420 241 024 111, fax: +420 241 024 292, e-mail: platina@safina.cz

www.safina.cz




THERMOCOUPLES

Technical specifications - Basic values

Plus-Pol (+)
Minus-Pol (-)
°C
-200
-175
-150
-125
-100

100
125
150
175
200
225
250
275
300
325
350
375
400
425
450
475
500
525
550
575
600
625
650
675
700
725
750
775
800
825
850
875
900
925
950
975
1000
1100
1200
1300
1400
1500
1600
1700
1800

Cu-CuNi
m
Cu

CuNi
uv
-5603
-5167
-4648
-4052
-3379
-2633
-1819
-940
(0]
992
2036
3132
4279
5470
6704
7977
9288
10634
12013
13423
14862
16327
17819
19335
20872

Fe-CuNi NiCr-CuNi NiCr-Ni NiCrSi-NiSi PtRh-Pt PtRh-Pt
(O) (E) (K) (N) () ()
Fe NiCr NiCr NiCrSi PtRh 90/10% PtRh 87/13%

CuNi CuNi Ni NiSi Pt Pt
uv uv v uv (Y uv
-7890 -8825 -5891 -3990 - -
-7265 -8121 -5454 -3702 - -
-6500 -7279 -4913 -3336 - -
-5616 -6314 -4276 -2902 - -
-4633 -5237 -3554 -2407 - -
-3566 -4058 -2755 -1859 - -
-2431 -2787 -1889 -1269 - -
-1239 -1432 -968 -646 - -

(0] 0 0 (0] 0 (0]
1277 1495 1000 659 143 141
2585 3048 2023 1340 299 296
3918 4656 3059 2045 467 466
5269 6319 4096 2774 646 647
6634 8031 5124 3527 834 839
8010 9789 6138 4302 1029 1041
9392 11587 7140 5098 1232 1251
10779 13421 8138 5913 1441 1469
12167 15287 9141 6747 1655 1693
13555 17181 10153 7597 1874 1923
14942 19098 11176 8462 2096 2159
16327 21036 12209 9341 2323 2401
17710 22993 13248 10233 2553 2646
19090 24964 14293 11136 2786 2896
20469 26950 15343 12050 3021 3150
21848 28946 16397 12974 3259 3408
23228 30952 17455 13906 3500 3669
24610 32965 18516 14846 3742 3933
25998 34983 19579 15794 3987 4201
27393 37005 20644 16748 4233 4471
28798 39029 21710 17707 4482 4745
30216 41053 22776 18672 4732 5021
31650 43075 23842 19641 4984 5301
33102 45093 24905 20613 5239 5583
34575 47107 25967 21588 5495 5869
36071 49116 27025 22566 5753 6157
37590 51118 28079 23546 6013 6448
39132 53112 29129 24527 6275 6743
40696 55100 30174 25508 6539 7040
42281 57080 31213 26491 6806 7340
43881 59053 32247 27473 7074 7644
45494 61017 33275 28455 7345 7950
47109 62974 34297 29436 7618 8259
48715 64922 35313 30416 7893 8571
50306 66860 36323 31394 8170 8887
51877 68787 37326 32371 8449 9205
53427 70701 38323 33346 8731 9526
54956 72603 39314 34319 9014 9850
56464 74492 40298 35289 9300 10177
57953 76373 41276 36256 9587 10506
- - 45119 40087 10757 11850

- - 48838 43846 11951 13228

- - 52410 47513 13159 14629

- - - - 14373 16040

- - - - 15582 17451

- - - - 16777 18849

PtRh-Pt
(B)
PtRh 70/30%
PtRh 94/6%

uv



THERMOCOUPLE TOLERANCES

(Reference Junction at 0°C)

American Limits of Error ASTM E230-ANSI MC 96.1

ANSI Code Standard Limits** Special Limits**

,l Temp. Range >0 to 750°C >32to 1382°F 0to 750°C 32 to 1382°F
Tolerance Value 2.2°C or 0.75% 4.0°F or 0.75% 1.1°C or 0.4% 2.0°F or 0.4%
Temp. Range >0to 1250°C >32 to 2282°F 0to 1250°C 32 to 2282°F

K Tolerance Value 2.2°C or 0.75% 4.0°F or 0.75% 1.1°C or 0.4% 2.0°F or 0.4%
Temp. Range* -200to 0°C -328 to 32°F
Tolerance Value 2.2°C or 2.0% 4.0°F or 2.0%
Temp. Range >0 to 3560°C >32 to 662°F 0to 350°C 32 to 662°F

T Tolerance Value 1.0°C or 0.75% 1.8°F or 0.75% 0.5°C or 0.4% 1.0°F or 0.4%
Temp. Range* -200to 0°C -328 to 32°F
Tolerance Value 1.0°C or 1.5% 1.8°F or 1.5%
Temp. Range >0 to 900°C >32to 1652°F 0to 900°C 32 to 1652°F

E Tolerance Value 1.7°C or 0.5% 3°F or 0.5% 1.0°C or 0.4% 1.8°F or 0.4%
Temp. Range* -200to 0°C -328 to 32°F
Tolerance Value 1.7°C or 1.0% 3°F or 1.0%
Temp. Range >0 to 1300°C >32 to 2372°F 0to 1300°C 32 to 2372°F

N Tolerance Value 2.2°C or 0.75% 4.0°F or 0.75% 1.1°C or 0.4% 2.0°F or 0.4%
Temp. Range* -270t0 0°C -454 to 32°F
Tolerance Value 2.2°C or 2.0% 4.0°F or 2.0%

R s Temp. Range 0to 1450°C 32 to 2642°F 0to 1450°C 32to 2642°F

Tolerance Value 1.5°C or 0.25% 2.7°F or 0.25% 0.6°C or 0.1% 1°F or 0.1%
Temp. Range 800 to 1700°C 1472 to 3092°F .

B Tolerance Value 0.5% 0.9°F Not Established

* * * Temp. Range 0to 2320°C 32 to 4208°F .
G c D Tolerance Value 4.5°C or 1.0% 0.9°F Nt el e

* Not official symbol standard designation ** Whichever value is greater

Note: Material is normally selected to meet tolerances above 0°C, If thermocouples are needed to meet tolerances below 0°C, the purchaser shall
state this as selection of material is usually required.

IEC Tolerance Class EN 60584-2; JIS C 1602

IEC Code Class 1 Class 2 Class 3
Temp. Range -40to 375°C -40to 333°C
Tolerance Value +1.5°C +2.5°C .
J Temp. Range 375 to 750°C 333 0 750°C NetiEsE Al e
Tolerance Value +0.4% Reading +0.75% Reading
Temp. Range -40 to 375°C -40 to 333°C -167 to 40°C
K N Tolerance Value +1.5°C +2.5°C +2.5°C
Temp. Range 375 to 1000°C 333to0 1200°C -200to -167°C
Tolerance Value +0.4% +0.75% Reading +1.5% Reading
Temp.Range -40to 125°C -40to 133°C -67 to 40°C
T Tolerance Value +0.5°C +1.°C +1°C
Temp. Range 125 to 350°C 133 to 350°C -200to -67°C
Tolerance Value +0.4% Reading +0.75% Reading +1.5% Reading
Temp. Range -40 to 375°C -40 to 333°C -167 to 40°C
E Tolerance Value +1.5°C +2.5°C +2.5°C
Temp. Range 375 to 800°C 333 to 900°C -200to-167°C
Tolerance Value +0.4% Reading +0.75% Reading +1.5% Reading
Temp. Range 0to 1100°C 0to 600°C
Tolerance Value +1°C +1.5°C )
RS Temp. Range 1100 to 1600°C 600 to 1600°C N2
Tolerance Value +[1+0.3% x (Rdg -1100)]°C +0.25% Reading
Temp. Range 600 to 800°C
B Tolerance Value Not Established 600 to 1700°C +4°C
Temp. Range +0.25% Reading 800 to 1700°C

Tolerance Value

+0.5% Reading

1 Material is normally selected to meet tolerances above -40°C, If thermocouples are needed to meet limits of Class 3, as well as those of Class 1
or 2, the purchaser shall state this, as selection of material is usually required.
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