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mimnaauqmmwmmm%aﬁa

mmzﬁmswimﬁ'ﬁamﬂ (interrater or interobserver reliability)

{ % . D = !
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Po+PE
A 1 d' [
P A0 AMANNNUBINITHUNA
Po A9 MUIUMIFANANTOAAADINU

A o [ A ' Y [
PE f® ﬁ]"lLl’J‘LlﬂTiﬁQLﬂﬂﬂ"LNﬁﬂﬂﬂﬁﬂﬂﬂu

Snumsdunanaeandoanu 145 o

Sunumsdunan luaeandesdu 25 4o
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Department of Physics and Materials Science, Fagculty of Science,

"W Physics Chiang Mai University
Tl
“” Chiang Mai, 50200 THAILAND
I‘ac of Science
Tel : +66 5394 3367 Fax : +66 5389 2271

Standard Used: Sample :

Process Calibration:

Ramge  UUCSetting  SDT Reading  Error Uncertainty 95%  mseu3uléan

(Sec) (Sec) (Sec) (Sec) +Sec +5% UUC
20 20.00 20.012 0.012 0.0754 1.00
60 60.00 60.074 0.074 0.1172 3.00
90 90.00 90.156 0.156 0.1341 4.50
150 150.00 149.954 -0.046 0.1309 7.50
180 180.00 180.018 0.018 0.0990 9.00

Note : UUC= Unit Under Calibration
: Foalfiamaa Lioygaldtneudly dudy vienfounlasenumedn
wils daulavessoany
: woalfiiamsa iannioivisvevdennudenislag fazifatiliidlan
maassienedon lunsdifhideya namsiinsed deaqlfumeiniuillig
Tunseenuuuntandn nismelszasd lafa

: >
: waminaasuiluveSunmigdedminamareumiiy
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Department of Physics and Materials Science, Faculty of Science,
b Physics Chiang Mai University 5
F i
*\; Chiang Mai, 50200 THAILAND
Fac. of Science
Tel : +66 5394 3367 Fax : +66 5389 2271

WwamInaaay
Equipment : WAMTLNA AEZIBYA 1/100 T (@19)
Manufacture : ALBA
Model : SW01-X008
Serial No. : AXA3IZXI
1D no. :
Department : Aawennamans uinmndudeal
Address : 239 @i 0. 5ee 9. wealni 50200

Ambient Temperature : 260+2C°

Relative Humidity : §3SES %

RH
Calibrated by : %’ﬁL M’

oo fuilosa)

Approved by : O e ( } 1 1
(#wmaninsd a3.ussvu o)

Calibrated Date : 19 nsngYInU 2554

~ 1-4 ~
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Department of Physics and Materials Science, Faculty of Science,
Chiang Mai University
Chiang Mai, 50200 THAILAND
}"ac of Science
Tel : +66 5394 3367 Fax : +66 5389 2271

Standard Used: Sample :

Process Calibration:

Range  UUC Setting SDT Reading  Error  Uncertainty 95%  mweniulfam

(Sec) (Sec) (Sec) (Sec) +Sec +5% UUC
20 20.00 20.018 0.018 0.0652 1.00
60 60.00 60.074 0.074 0.1034 3.00
90 90.00 90.066 0.066 0.3015 4.50
150 150.00 150.002 0.002 0.1018 7.50
130 180.00 180.224 0.224 0.2553 9.00

Note :UUC= Unit Under Calibration
: HoulfifAmsa Teyanaldimaudly i@y wienFeunlnssmmiodiu
wile damlavessisam
: WeafiAmsy lieunsafuraveudennudeniolan fozdadnliiilae
wasaniomedon lunsdimioya wamsdinsie forpliuzhatiui g

d
Tumsesnuuumanaa wioMmlszaedlafaw
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Department of Physics and Materials Science, Faculty of Science,
g Chiang Mai University
it
-\} Chiang Mai, 50200 THAILAND
Fac. of Science .
Tel : +66 5394 3367 Fax : +66 5389 2271

Han1Inaasuy
Equipment : wRNIdLNa ANuazda 1/100 3w (@)
Manufacture : ALBA
Model : SWO01-X008
Serial No. : AXA35ZX1
ID no. : =
Department : Auzwenamani unIinendodealn
Address : 239 @ qww . 1{ee 2. 1Fealmid 50200
Ambient Temperature : 26.0+2C°
Relative Humidity : 51.0 +5%RH

oy #ﬁﬁ
Calibrated by : /2

(egands Auilesan)

Approved by : —— C_ o
(Hrwmaninnsd asusIn erautia)

Calibrated Date : 19 n3ngIAU 2554

~ 3edf ~
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IS 1 o qgj Y 1 o a o
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Table 13. Number of Time Study Rcadings N' Rcquired for 5%
Precision and 95% Confidence Level

Data from Data from Data from

R Sample of R Sample of R Sample of
X 5 10 X 5 10 X 5 10

doe 3 2 .42 52 30 .74 162 93
12 4 2 .44 57 33 .76 171 98
.14 6 3 .46 63 36 .78 180 103
.16 8 4 .48 68 39 .80 190 108
.18 10 6 .50 74 42 .82 199 113
.20 12 7 .52 80 46 .84 209 119
22 14 8 .54 86 49 .86 218 125
.24 17 10 .56 93 53 .88 229. 131

.26 «+ 20 11 .58 100 57 90 239 138
.28 23 13 .60 107 61 .92 250 143
.30 27 15 .62 114 65 .94 261 149
.32 30 17 .64 121 69 96 273 156
.34 34 20 .66 129 74 .98 284 162
36 38 22 .68 137 78 1.00 296 169
.38 43 24 .70 145 83

40 47 27 .72 153 88

R =range of time for sample, which is cqual to high time study clcmental valuc minus
low time study clemental value. '

X =average time value of clement for sample. (For +10% precision and 95%
confidence level, divide answer by 4.)

H81H). UNAINNIN Motion and time study (p. 354), by R. M. Barnes, 1958. New York:

John Wiley & Sons. Copyright 1958 by John Wiley & Sons.
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