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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 TML
CDP-25
BBC101132

mm
2,5 mm - 25 mm
0,001 mm

Laboratuvar
13.12.2022

/ 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

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.

#
manufacturer

Heidenhain1

tracebility

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 | ASTM E83 - 16

/ measurement conditions

LAB-K-MEK-TL-007

/ enviromental conditions
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/

resolution of extensometer

:

measured gauge length of extensometer

:

/ 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

r

ua

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

:

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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12,500
15,000
17,500
20,000
22,500
25,000

0,002
0,002
0,001
0,001
0,001
0,001

0,00
0,000 0,001

22,500

/ 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

2,500
5,000

Uzama
length

mm

l i

resolution
r r

1
1

displayed values
l t1 l t2

2,48820

0,008
0,007
0,006
0,005
0,004

7,500
10,000
12,500
15,000

1
1
1
1

%

0,013
0,010 8,70 8,70 -0,09

q b1 q b2 q rb1

26,55 26,55 -0,35

2,48820
5,02040
7,52655
10,00870

5,02040
7,52655
10,00870

mm mm

-0,41

% %

-8,05 -8,05 0,04

1

1
1

6,85 6,85 -0,05
12,50680
15,00685

22,49195
19,98095

12,50680
15,00685
17,49690 17,49690

19,98095
22,49195

0,040
0,020

Uzama
length criteria for uncertainty class

-0,05
-3,10 -3,10 0,02 0,02

-19,05 -19,05 0,10 0,10

25,000 24,98915 24,98915

17,500

20,000

1 0,004

Ufa Ufa

%

0,04
-10,85 -10,85 0,04 0,04

Sapma
error of indication

-0,35
-0,09

6,80 6,80 -0,05 -0,05

q rb2

-11,80 -11,80 0,47 0,47
20,40 20,40 -0,41

l i

2,500
5,000
7,500
10,000

0,000 0,012 0,000 -0,458

0,000

0,010
0,005
0,003
0,003

ur ub fa
%

0,000 0,003 0,000

% % %
0,03

0,000 0,006 0,000 0,422 42,2 0,84 0,02

0,01

20,3
0,368 55,2 0,74

0,14

22,9 0,92

0,01
0,101

0,004 0,000

0,000 -0,022 9,8 0,04 0,00

0,00
0,1632,4-0,0810,0000,0010,000

0,01
0,000 0,002 0,000 -0,004 1,5

0,01

0,000 0,002 0,000 0,069 17,2

0,01

%

0,20

0,000 0,002 0,000 0,060 18,0 0,12

/ 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 and table
1 of ASTM E83 - 16

L e

mm mm % mm

uncertainty of measurement
U

0,000 0,001 0,000 -0,029 14,6 0,06 0,00

Tablo 3 / table 3 / criteria for uncertainty and classification

ucal uA
mm %

A

ISO
9513

ASTM
E83
B-1
B-1
B-1
A

A
A

0,2

A
A
A

0,5
0,5
0,5
0,2

0,2
0,2
0,2
0,2
0,2
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l ai ve l i 'nin birimi

l ai and l i in

12,752 13,002 13,252 13,502

9,501 9,751

10,251 10,501 10,752 11,002

0,99986 l ai

12,002 12,252

1,00 1,25 1,50 1,75 2,00 2,25

l ai 1,00014

0,50 0,75

2,500

22,500
25,000

mm

0,000
2,500

20,000

12,500
15,000

17,500

5,000

7,500

10,000 10,001

12,502

15,002

17,502

0,00 0,25

Enterpolasyon Denklemleri / interpolation equations

mm

mm

l i
l i

5 5

5,001

7,501

11,252 11,502

20,003

22,503

25,004

2,750 3,000 3,250 3,500 3,751 4,001

13,752 14,002

17,752 18,003 18,253 18,503

7,251

4,251 4,501

7,751 8,001 8,251 8,501 8,751 9,001 9,251

11,752

22,003 22,253

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.

19,253 19,503 19,753

15,252 15,502 15,752

20,253

17,002 17,252

4,751

5,251 5,501 5,751 6,001 6,251 6,501 6,751 7,001

23,503 23,753 24,003 24,253 24,503 24,753

14,252 14,502 14,752

16,002 16,252 16,502 16,752

18,753 19,003

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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