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(relative time-difference)

y:AT =T
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(relative uncertainty)

(Ua):

(Ug):
2
(Uc)): uCy=\/uAy + Uy

(U,): Uy=k><uCy

2

y

(K):
. (KRISS 95 % k=2 )
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(Witchi Q Test 6000)

~s/d | ~ s/86400 s)
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(Witchi Q Test 6000)

( 100 s,
250 )
1.
Relative time-difference (y_, ) Relative eX?;:Sed)uncertamty
cal
+ 8.0)(10_8 + 9.3)(10_9
> -
KRISS
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v ~10"
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mlzgg?ﬁ:rrn%fn .| Time difference Relative time
(N) (AT), s/d difference (y, )

1 -1.46 ~-1.69x107°

2 -1.45 ~1.68x107°

3 -1.45 ~1.68x107°

4 -1.45 ~1.68x107°

5 -1.46 ~1.69x107°

6 -1.45 ~1.68x10°°

7 -1.44 ~-1.67x107°

8 -1.45 ~-1.68x107°

9 -1.46 ~1.69x107°

10 -1.46 ~-1.69x107°

Average -1.45 ~-1.68x107°

S;‘”\‘/?:t?org 0.0068 7.87x10°®

O
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1.1
Y=Y+ Van
=-1.7x107° +(8.0x10°) =-1.7x107°
12y : u—=\/u—_2+u&,ﬂ2
1.2.1 V, CoUy —\/ oy By
1.2.2. Yoy LUy, )
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1.21 Y
1.2.1.1. A (2 )

Uy, = O'y/m —25x10°°

1.21.2 B
0.01s/d = 0.01s/86400s=1.2x10""

~1.2x10”

y 2\/5

=3.3x10°®

u— :\/uAy2+uB *=4.2x10°®

y
v Pl L
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1.2.2. Y, (1 )
u, =4.7x10"°

1.2.3. y

THE \/u—z +u_,’ =4.2x107®
y Yi

1.2.4. y
U, =2xu =84x10"

JQHEEHE?E
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type
4.7x107° Uea

A 25x10°® Un,

B 3.3x10° Us,
4.2x10°® y
8.4x10° |U, =2xu;
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1.3.1

y=-1.7x10"+8.4x10"°

-+

95 % ( k=2)
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1.3.2

1000 s
(999.98300 + 0.00008}
, T
T =1+ y)T = (1-1.7x107°) x 1000 = 999.983
U ( k=2

U = 2x[1000x{ (8.4x107°)/ 2}] = 0.000084

—— P UREE DY
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- (rotational frequency)

rpm
r/min (revolutions per minute)

r/s (revolutions per second)

- (Tachometer)
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(KRISS-P0O1C, KRISS-P02A, KRISS-P0O3A)

(KRISS-P02A ):
(KRISS-P01C ):

(KRISS-PO3A ):

Ll g bl
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(KRISS-P02A ):

( © 300 ~ 90,000 r/min)
_ . —
: | )

Ext. Ref.
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(KRISS-P01C ):

( : 300 ~ 4,000 r/min)

Ext. Ref.
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(KRISS-P03A ):

( © 300 ~ 90,000 r/min)

Ext. Ref.
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offset
v ~10"

R= R+R,+Rg #R
offset
v10°~10"
2 2
uﬁ + U +U \/uﬁ +U
~1o—15
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Number of
Reference value | Measured value
measurement : ;
r/min (Ri), r/min
(N)
1 4000
2 4000
3 4000
4 4000
5 4000
4000.0
6 4000
7 4000
8 4001
9 4000
10 4000
Average - 4000.1
Standard : 0.32
deviation

(7
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1.1
R=R =4000.1
12 R Uz =\/U§2+Uca|2
121 R uR=\/uA2+uBZ
122'@ Uea
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121 R
1.2.1.1. A
u, =c /+/N=0.10
1.2.1.2 B
1
U, =——=0.29
B 2\/§
1213 R
u —\/u “+u,’ =031
R = = =0
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12.3. R

12.4. R
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type
B 0.029 Uy
A 0.10 Uy
B 0.29 Us
0.3 Uz
0.6 U =2xug

s

DI=EHENUHIY

EFIE FESLAALE IWSTTTHTE OF STANDRERT AMD EORNCE



1.3

-+

(7/7)

4000.0 r/min
(4000.1+ 0.6 r/min
95 % ( k=2)
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uc(y) U

s Uc(y) =10.47 m —> 11 m,
u(x;)= 28.05 kHz -> 28 kHz

: y=10.057 62 Q, uc(y) = 27 mQ
y=10.058 Q

(KRISS)

(
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Y=yxU

[
N

U = kxu, o

< ® > U, k=3
S=RE= AT
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¢ GUM (Guide to the Expression of Uncertainty in Measurement;

)

Welch-Satterthwaite formular

Effective degrees of freedom ( )
- Welch-Satterthwaite formula
ug (y) us (y)
V = =
STy AN AR S
i1V (n-1) 0

n:

f’ma&%mz{g?&i
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U = kxu,

95 % Kk ?
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k S 1=
Degrees Levels of confidence (%)-
of
freedom. 90. 95. 99.
— k
40. 1.68. 2.02. 2.70.
45. 1.68. 2.01. 2.69. 100
# J 95 %
50 1.68. 2.01. 2.68.
100. 1.660. | [1.984 2,626 k=1.984
0. 1.645. 1.960. 2.576. 100
k=2
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95 %

100 ?
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( )

2 2 2 2 2
uﬁz\/uﬁ +uca| z\/uA +uB +uca| :uc(y)

Vg = — u; (¥) =(n-1 1+(U—Bj +[u°a‘j

- leuCo)f 1 S
i=1

u=u,,v,=n-1 (N: )

U, =Ug,V, =00 ( : 100 %)

U, =U_,V; =00 ( - 100 %)
C,=C,=C; =1

@maﬂ%mﬁfg:m
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(1/2)
¢ 95 % k=2
v, =100 — k=1.984

¢ k<2 vV, =100 ?

Vg 2100 ommp "B >
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k< 2 vV, =100
1
u 10 2
> -1
U, (\/n—l )
¢ u,=0 ( )
n>1 2
‘uizl (A B )
uA
n< 26 : 26
( )£=2 n=5 5 95 %
uA
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