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/ date and place of calibration

2 5

/ type of indicator

Kalibre Edilen Cihaz / calibration device

/ calibration method and procedure

/ measurement interval
/ resolution

Marka / manufacturer MTS
661.22D-01(ACT3)
208962

mm
30 mm - 300 mm
0,001 mm

Laboratuvar
44908

/ calibration procedure

/ measuring direction
/ duration of test

increasing

/ calibration results and measurement uncertainty

/ reference devices used in calibration

For each increment, on table 1 calibration results and bias values, on table 3 uncertainty values, on table 4 classification info are given.
Reported is the expanded uncertainty which results by multiplication with the coverage factor k=2. It has been evaluated according to
GUM and EA-4/02. Generally, the value of the measuring quantity is found within the attributed interval with a probability of
approximately 95%.

Tip / model
device name type / model serial no.

Seri No.

36 446 289 F

#
manufacturer

Heidenhain1

tracebility

Reported calibration results are related to calibrated torque transducer and valid only for the calibration conditions and calibration
steps specified in the certificate. Expiration and recalibration dates are up to the customer. According to EN ISO 9513 the period of
validity of the calibration certificate is limited to a maximum of 18 months.

3

4

thermometer

Kumpas
caliper

Dijital / 0,01 mm

2
indicator

ND 287

608-H1

Heidenhain

Testo

Mitutoyo

32 314 521 A

TSE BKM |
21U02239

length gauge
CT 6002

TSE GKM |
21N00335
TSE BKM |
21U02299

GKM-04

11064331

/ comments, remarks and statement of compliance

10 s

Kalibrasyonun Yeri / place of calibration
Kalibrasyon Tarihi / date of calibration

Model / type
Seri No. / serial no.

/ unit

TS EN ISO 9513: 2013

/ measurement conditions

LAB-K-MEK-TL-007

/ enviromental conditions
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/

resolution of extensometer

:

measured gauge length of extensometer

:

r

/ symbols, units and denomination used in calibration certifiate

relative bias error of the extensometer system

relative gauge length error of the extensometer system

nominal gauge length of extensometer

li

lai

lt

qrb

:

expanded relative measurement uncertainty including interpolation error

relative uncertainty of temperature deviation during measurement

:

:

relative uncertainty of measurement of calibration apparatus

:ua

Sayfa / page 3 5

displacement indicated by extensometer

actual displacement indicated by extensometer

displacement given by calibration apparatus
:

ur :
relative uncertainty of measurement of the resolution at measuring point

ub relative uncertainty of measurement of repeatability)

fa :
relative interpolation error

expanded relative measurement uncertainty

relative measurement uncertainty of gauge length error

Ufa

:U
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150,000
180,000
210,000
240,000
270,000
300,000

0,000
0,000
0,000
0,000
0,000
0,000

0,30
0,000 0,000 0,255

/ calibration results

4 5

Tablo 2 / table 2 / measurement results

Tablo 1 / table 1 / relative deviation of nominal gauge length of extensometer

5,000

L' e

5,000

q Le

0,00

U qLe

30,000
60,000

Uzama
length

mm

l i

resolution
r r

1
1

displayed values
l t1 l t2

29,90100

0,001
0,001
0,000
0,000
0,000

90,000
120,000
150,000

180,000

1
1
1

1

270,000

%

0,001
0,001 -427,60 -527,65 0,36

q b1 q b2 q rb1

-493,00 -367,95 0,55

29,80100
59,70160
89,63205
119,47235

59,65160
89,50700
119,57240

mm mm

0,50

% %

-922,90 460,50 0,34

1
1
1

-446,10 29,90 0,25

150,15380

180,02990

270,46050
240,26895

149,45285

179,55390
209,58035 210,11365
239,53710
269,07710

0,003
0,002

Uzama
length criteria for uncertainty class

-0,02
-419,65 113,65 0,20 -0,05
-462,90 268,95 0,19 -0,11

300,000 299,52635 300,69355

210,000
240,000

1 0,000

Ufa Ufa

%

-0,17
-473,65 693,55 0,16 -0,23

Sapma
error of indication

0,41
0,44

-547,15 153,80 0,37 -0,10

q rb2

-99,00 -199,00 0,33 0,67
-348,40 -298,40 0,58

l i

30,000
60,000

90,000
120,000

0,000 0,001 0,170 -0,419

0,000

0,001
0,000

0,000
0,000

ur ub fa
%

0,000 0,000 0,040

% % %
0,34

0,000 0,000 0,040 -0,461 555,2 0,93 0,08

0,47
773,6

-0,400 731,3 0,81

0,48

271,1 0,90

0,14
-0,320

0,000 0,070

-0,007 1377,6 0,51 0,51

0,25
0,31742,80,0380,1500,0000,000

0,27
0,000 0,000 0,125 0,006 525,5

0,08
0,000 0,000 0,235 -0,053 722,5

0,25

%

0,64

0,000 0,000 0,135 -0,037 504,1 0,28

/ statement of compliance

The classification of the length measuring system (see Table 3) is based on table 2 and table A.1 of the TS EN ISO 9513: 2013.

L e

mm mm % mm

uncertainty of measurement
U

0,000 0,000 0,195 0,115 1358,8 0,45 0,39

Tablo 3 / table 3 / criteria for uncertainty and classification

ucal uA
mm %

--

ISO
9513

ASTM
E83
--
--

--
--
--
--

0,2

--
--
--

1
1

1
1
1
0,5
0,5
0,2
0,2
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=

=

l ai ve l i 'nin birimi

l ai and l i in

153,119 156,122 159,124 162,126

114,089 117,091

123,096 126,098 129,101 132,103

0,99922 l ai

144,112 147,115

12,00 15,00 18,00 21,00 24,00 27,00

l ai 1,00078

6,00 9,00

30,023

270,000
300,000

mm
0,000
30,000

240,000

150,000

180,000
210,000

60,000

90,000

120,000 120,094

150,117

180,140

210,164

0,00 3,00

Enterpolasyon Denklemleri / interpolation equations

mm

mm

l i
l i

5 5

60,047

90,070

135,105 138,108

240,187

270,211

300,234

33,026 36,028 39,030 42,033 45,035 48,037

165,129 168,131

213,166 216,168 219,171 222,173

87,068

51,040 54,042

93,073 96,075 99,077 102,080 105,082 108,084 111,087

141,110

264,206 267,208

Denklem 1 (D.1) / equation 1 : / linear interpolation equation *

the interpolation equation was calculated using the least square method and is based on the average values of all measured values.

231,180 234,183 237,185

183,143 186,145 189,147

243,190

204,159 207,161

57,044

63,049 66,051 69,054 72,056 75,059 78,061 81,063 84,066

282,220 285,222 288,225 291,227 294,229 297,232

171,133 174,136 177,138

192,150 195,152 198,154 201,157

225,176 228,178

diagram 1: deviation relative to maximum displacement

Tablo 5:
table 4: linear interpolation values without reference to uncertainty (according to equation 1)

* interpolation equation and interpolation values without reference to uncertainty are informative and using them while testing is up to customer.

Grafik 1:
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