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LAB-K-MEK-TL-007

/ env৻romental cond৻t৻ons

10 s

Kal൴brasyonun Yer൴ / place of cal৻brat৻on
Kal൴brasyon Tar൴h൴ / date of cal৻brat৻on

Model / type
Ser൴ No. / ser৻al no.

/ un৻t

TS EN ISO 9513: 2013

/ measurement cond৻t৻ons

TSE GKM |
21N00335
TSE BKM |
21U02299

GKM-04

11064331

/ comments, remarks and statement of compl৻ance

3

4

thermometer

Kumpas
cal৻per

D൴j൴tal / 0,01 mm

2
৻nd৻cator

D൴g൴tal

608-H1

ATEK

Testo

M൴tutoyo

002

TSE BKM |
21U02240

length gauge
L൴neer Encoder

ser৻al no.
Ser൴ No.

001

Reported cal৻brat৻on results are related to cal৻brated torque transducer and val৻d only for the cal৻brat৻on cond৻t৻ons and cal৻brat৻on
steps spec৻f৻ed ৻n the cert৻f৻cate. Exp৻rat৻on and recal৻brat৻on dates are up to the customer. Accord৻ng to EN ISO 9513 the per৻od of
val৻d৻ty of the cal৻brat৻on cert৻f৻cate ৻s l৻m৻ted to a max৻mum of 18 months.

#
manufacturer

ATEK1

traceb৻l৻ty

mm
12,5 mm - 125 mm
0,001 mm

Laboratuvar
45335

/ cal৻brat৻on procedure

/ measur৻ng d৻rect৻on
/ durat৻on of test

৻ncreas৻ng

/ cal৻brat৻on results and measurement uncerta৻nty

/ reference dev৻ces used ৻n cal৻brat৻on

For each ৻ncrement, on table 1 cal৻brat৻on results and b৻as values, on table 3 uncerta৻nty values, on table 4 class৻f৻cat৻on ৻nfo are g৻ven.
Reported ৻s the expanded uncerta৻nty wh৻ch results by mult৻pl৻cat৻on w৻th the coverage factor k=2. It has been evaluated accord৻ng to
GUM and EA-4/02. Generally, the value of the measur৻ng quant৻ty ৻s found w৻th৻n the attr৻buted ৻nterval w৻th a probab৻l৻ty of
approx৻mately 95%.

T൴p / model
dev৻ce name type / model

AB-0002-K

24M00147

02.24

/ date and place of cal৻brat৻on

2 5

/ type of ৻nd৻cator

Kal൴bre Ed൴len C൴haz / cal৻brat৻on dev৻ce

/ cal৻brat৻on method and procedure

/ measurement ৻nterval
/ resolut৻on

Marka / manufacturer MTS
244.41 (Y-ACT 2)
155420
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AB-0002-K

24M00147

02.24

/

expanded relat৻ve measurement uncerta৻nty

relat৻ve measurement uncerta৻nty of gauge length error

Ufa

:U

ur :
relat৻ve uncerta৻nty of measurement of the resolut৻on at measur৻ng po৻nt

ub relat৻ve uncerta৻nty of measurement of repeatab৻l৻ty)

fa :
relat৻ve ৻nterpolat৻on error

Sayfa / page 3 5

d৻splacement ৻nd৻cated by extensometer

actual d৻splacement ৻nd৻cated by extensometer

d৻splacement g৻ven by cal৻brat৻on apparatus
:

:

:

relat৻ve uncerta৻nty of measurement of cal৻brat৻on apparatus

:ua

l൴

la൴

lt

qrb

:

expanded relat৻ve measurement uncerta৻nty ৻nclud৻ng ৻nterpolat৻on error

relat৻ve uncerta৻nty of temperature dev৻at৻on dur৻ng measurement

/ symbols, un৻ts and denom৻nat৻on used ৻n cal৻brat৻on cert৻f৻ate

relat৻ve b৻as error of the extensometer system

relat৻ve gauge length error of the extensometer system

nom৻nal gauge length of extensometer

r
resolut৻on of extensometer

:

measured gauge length of extensometer

:
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/ statement of compl৻ance

The class৻f৻cat৻on of the length measur৻ng system (see Table 3) ৻s based on table 2 and table A.1 of the TS EN ISO 9513: 2013.

L e

mm mm % mm

uncerta৻nty of measurement
U

0,000 0,000 0,190 -0,092 527,7 0,42 0,38

Tablo 3 / table 3 / cr৻ter৻a for uncerta৻nty and class৻f৻cat৻on

ucal uA
mm %%

0,98

0,000 0,000 0,235 0,118 395,0 0,53

0,0000,000

0,47
0,000 0,000 0,240 -0,010 420,6

0,50
0,000 0,000 0,100 0,220 301,9

0,48

0,195 -0,073 468,9 0,42 0,39

0,48
0,53526,5-0,0820,250

0,42
0,000 0,001 0,150 -0,231 138,2 0,55 0,30

0,20
488,5

0,621 630,0 1,68

0,48

88,3 0,71

1,13
0,419

0,001 0,565

l ৻

12,500
25,000
37,500
50,000

0,000 0,002 0,205 -0,283

0,000

0,048
0,024
0,016
0,012

ur ub fa
%

0,000 0,001 0,250

% % %

Ufa Ufa

%

0,20
-750 -275 0,60 0,22

Sapma
error of ৻nd৻cat৻on

-0,86
-0,35

-125 0 0,20 0,00

q rb2

-50 -100 0,40 0,81
-100 -175 0,40

Uzama
length cr৻ter৻a for uncerta৻nty class

-0,03
-500 -75 0,57 0,09
-650 -150 0,65 0,15

125,000 124,250 124,725

87,500
100,000

1 0,001

0,70

% %

-655 -225 0,59

1
1
1

-325 25 0,44
62,500
75,025

112,275
99,850

62,375
74,675
87,000 87,425
99,350
111,845

0,008
0,004

%

0,003
0,002 -75 175 0,15

q b1 q b2 q rb1

-100 325 0,27

12,400
24,825
37,825
50,175

24,900
37,400
49,925

mm mm

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

37,500
50,000
62,500
75,000

1
1
1
1

12,500
25,000

Uzama
length

mm

l ৻

resolut৻on
r r

1
1

d৻splayed values
l t1 l t2

12,450

Tablo 2 / table 2 / measurement results

Tablo 1 / table 1 / relat৻ve dev৻at৻on of nom৻nal gauge length of extensometer

50,000

L' e

50,012

q Le

0,02

U qLe

112,500

/ cal৻brat৻on results

4 5

0,50
0,000 0,000

62,500
75,000
87,500
100,000
112,500
125,000

0,010
0,008
0,007
0,006
0,005
0,005
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d৻agram 1: dev৻at৻on relat৻ve to max৻mum d৻splacement

Tablo 5:
table 4: l৻near ৻nterpolat৻on values w৻thout reference to uncerta৻nty (accord৻ng to equat৻on 1)

* ৻nterpolat৻on equat৻on and ৻nterpolat৻on values w৻thout reference to uncerta৻nty are ৻nformat৻ve and us৻ng them wh৻le test৻ng ৻s up to customer.

Graf൴k 1:

114,113 115,367 116,621

102,827 104,081 105,335 106,589 107,843 109,097

117,875 119,129 120,383 121,637 122,891 124,145

71,477 72,731 73,985

80,255 81,509 82,763 84,017

94,049 95,303

58,937

110,351 111,605

Denklem 1 (D.1) / equat৻on 1 : / l৻near ৻nterpolat৻on equat৻on *

the ৻nterpolat৻on equat৻on was calculated us৻ng the least square method and ৻s based on the average values of all measured values.

96,557 97,811 99,065

76,493 77,747 79,001

101,573

85,271 86,525

23,826

26,334 27,588 28,842 30,096 31,350 32,604 33,858 35,112 36,366

21,318 22,572

38,874 40,128 41,382 42,636 43,890 45,144 46,398

56,429 57,683

100,319

112,859

125,399

13,794 15,048 16,302 17,556 18,810 20,064

68,969 70,223

89,033 90,287 91,541 92,795

5 5

25,080

37,620

Enterpolasyon Denklemler൴ / ৻nterpolat৻on equat৻ons

mm

mm

l ৻
l ৻

l a৻ 1,00319

2,50 3,75

12,540

112,500
125,000

mm
0,000
12,500

100,000

62,500
75,000
87,500

25,000

37,500

50,000 50,160

62,699

75,239

87,779

0,00 1,25

l a৻ ve l ৻ 'n൴n b൴r൴m൴

l a৻ and l ৻ ৻n

63,953 65,207 66,461 67,715

47,652 48,906

51,413 52,667 53,921 55,175

0,99682 l a৻

60,191 61,445

5,00 6,25 7,50 8,75 10,00 11,25

-1,00

-0,50

0,00

0,50

1,00

0,0 20,0 40,0 60,0 80,0 100,0 120,0 140,0

%

mm

qrb1 [%]

qrb2 [%]

LAB-K-FR-042 / 24.09.2020 / 3


