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ABSTRACT

A standard lkg weight has been designed and fabricated with the international standard
OIML R111. A physical characteristic, surface roughness, magnetism, density, and conventional
mass of the weight have been characterized using dimensional instrument, stylus instrument,
susceptometer, hydrostatic method and mass comparator respectively. The results showed
standard class F, of the weight was achievable. In this research, relationship between surface
roughness and stability of the weight with different roughness i.e. 0.02636, 0.15315, 0.48183,
0.87301 and 1.04617 micrometer was also studied. The study was made by obtaining least square
approximation between mass changes versus time.  We found that yearly increasing of the sample

weights will be 0.99, 1.28, 1.42, 1.97 and 2.23 milligrams respectively.
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2.6.3.2.4 Mmanuuuiman (Magnetism)
2.6.3.24.1 'Ilﬂ?.lﬁ]ﬂ‘llﬂﬂ?hﬂ?1HLﬁULlijlﬂaﬂﬂ11i (Permanent
Magnetization)
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Susceptibility)
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Examples of different shapes and dimensions

Figure 1 Examples of cylindrical welghts

Variant |
adjusting cavity
21073
@D
H

adjusling cavity

-
& T 2n
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! [ lead pellet
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=
Qs)/
W Erass
- or the same .
2D- materiol as
ezt tne weight
menufaciurer’s oe
ol L5 o
= a
= 78 it Y=iT
= U
o ol
|
i i
| |
t % !
1 1
3
oCc.
Examples of different shapes and dimensions
Table of dimensions (in millimeters)
Nominal |
Dy |H R h t
— D:| D2 | Dy Ry | Rz |Ry|o|ag|azlppl ¢ | 2| -]
1g 6 55| 3 09| 05f05] 1
2¢ 6 |55]3 05| a5 |os| 1 )
Sg | 8] 7 |45] [125]07 [0s] 1]\ Mihout
10¢c [10] 9 |6 1,508 [05] 1 cavity
20g |w3|nsl7s|2 8] 1 [05]15
S0g [8] 6 1u§ 25151 ]2
20c |13 [115 7.5% 18] 1 |05[15[35] 3 ['8]55][25]65 1]9 1[Max05
50¢c |18 16 103 25|15 1 ]2 |s5]as5]|25[75]35] @ 1 |10 M6 x 0.5
100g |2 ¢ 13% 35| 2 [1]2]85]45]|3c|75]35] 9 1 ]10 5| Mex 0.5
200g [28] 25 [16]Z| 4 [225(15[3.2[€9] 7 [4C]105)45 12 15115 FACER
500g |38 34 (22| {55] 3 [15[32]69]| 7 [50]|105])45] 12 1515 2| mexi
Txg |48 43 127|C 1 7 | 4 |z [5[124[12]65]|185[ 7 | 20 25]20 3 [max15
2kg |60 54 |26 9 [ 5 [2]5)124[12|8G|1e5| 7|20 | 4]25/20 3 |[mMsx15
5kg |B0] 72 |46 12 | 65| 2 |10[184] 18 [120| 245] 8 [265] 4 | 25|35 3 [M0x15
10kg |100| 90 | 58 15 | 85| a [to]18.4] 18 [160) 245( 8 | 265 4 | 25|35} 3 |M20x15
20kg |128]112] 74 18 | 11 | 3 [10]18,4] 18 [160}245| 8 [265] 4 25|35 3 [meox15

(D The depth of the adjusting cavilies is given only as an mdication



Figure 2 Examples of reclangular bar weights (Type 1)

Variant | -
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Iead peiiet— adjusling cavity AT - Ay . By ==
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"N e F : bE e
N - - - —-II3k _ KRR
NN W % g
a f é/_l-//' I | T
S v
Variant 2 e —] g /
adjusling cavily = \ \} fa L_:‘(]
AR P
““L A » rmcﬁeréggoﬂ ]
= A o4 o] es
= ® /j‘ 88 g ‘ B8R FAWAY A-A
1 \\N §?\“}} manufocturer’s mork
i w\\ N ";}J Nole: gno(:niﬁ sc“;)cg ?lgg ‘l:n;glg? sulace
e g g
 Variant 3 2 i ;
adjusting cavily . ////7:)\ i]
" SN
§§ N s B 38 318 | Dkg
N A
Ny Lo
g m |\ & IV e
g_llm

Tabie of dimensions {in millimeter)

N:‘:;::a' Ay Ag B, B, H a b < dy d; [:] T g h I m n [+] r s t u
5 kg 150 152 75 77 84 36 30 6 12 19 1 4 z 66 145 5 16 12 5 16,5 |[M16x1,56] 18
10 kg 190 193 95 97 109 46 38 8 12 25 1 14 72 84 185 5 16 16 8 165 |M16x1,5] 18
20 kg 230 [ 234 | 115 | 17 | 138 | 8¢ 52 12 24 29 2 21 3 108 | 220 8 27 20 8 | 2715 [M27x1,5] 30
50 kg 310 | 314 [ 155 | 157 | 182 | 83 74 16 24 40 2 21 3 152 | 300 | 8 27 25 10 | 275 [M27x1,5] 0

Dimensions A and A’ as well as B and B' can be reversed.
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Figure 3 Examples of rectangular bar weights (Type 2)

Az
3; 24 i— =
2 adjusting 20 | A B>
22 cavity 0 87 7]

.
N
=

N
N
Q
T

7 o= T=nw\V

rouncling ofi
m n of all edges ..‘_8 W B4

lead pellelﬁ\ . , A-A
= )—mnnuloclu'a’s mark

Nale: markings con be on the lop surtace
of on ihe side of Ihe weigl ﬁF

small mild
steel plaie —

Note: The adjusting cavity is -

shown here on the top surface. o kg

The adjusiing cavity could also {
be on the side of the weight - L

Table of dimensions (in millimeter)

”::::‘:‘ Ay Ay B, B, H a h ¢ d b m | » o b ¢
5kg 150 152 75 7 84 36 30 6 19 66 16 13 12 55 5
10 kg 180 192 85 a7 109 46 38 8 25 84 35 25 16 70 6
20 kg 230 234 115 17 139 81 52 12 23 109 50 30 20 95 8
50 kg 310 314 155 157 192 83 74 16 40 152 70 40 25 148 + 10

Dimensions A and A’ as well as B and B' can be reversed. The internal dimensions m, n, p of the adjusting cavities are inen only as an indication.

£9
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MANUIN A.

fethansmuaaanams IaMA UK LA VBINIMNAIFIMYNA 1

r—% L)
flaniu
¥i Measurement Resulit Calibration Record No.
( Laboratory :  Length Page of Pages
N Department :  Dimentionai Metrology

Meas.Mag. V. 100000
H. 200

P .profile Unit V.:um H.:mm Print Mag. V. 100000 H. 500

0.20 ‘ » : . : o
0.10 F-Slg7 || - ; _—
W SLrRANS Tl i~
e AN
000 - ; {4 — By " VSR
j‘w“\-’—'-\( "u\
0.10 MM/"""‘ £ ! ; e " AY o'’
020 N B . + . o y 2 ! ‘ ” -~ . o _§ -

000 002 004 006 008 010 012 014 016 0.18 020 022 024 026 028 030 032
F.profile Unit V.;um H.:mm Print Mag. V. 500000 H. 500

0.04 - o= ( 4
0.02 - digy- - ~ A
- it
1 [ RAEiNe
o “.f_,-. P’\ LA :;"u_l ,,’" A * l’\\l 4 " 1‘ ’\.. A'l ,;\j‘..l y'\l'% i : -~ S !‘l\\‘. i ,r“ 1.
0.00 ¥ "lﬁi"l |, ‘i ",;IFL ¥j bV \\—N.. L :\4. PA | PG u,“j‘“}‘ Fin i/ o i ,'#H “4
U \ ,./ i £ [1a" '.. Y \i ;
-0.02 % ’ ! i, . ! e S A
-0.04 ———ome

000 002 004 006 008 010 012 014 016 018 020 022 024 026 028 030 032

[Parameters]
Roughness of weight standardl Ra £.0C52um
Sampling (.08 micron Rz 0.0355um
2um
Cutoff 0. 08mm
Filter Gauss
E.length 0.400mm
S.length 0.080mm
Levelling Straight (all)
Polarity normal
Start-up Cutoff X 1
Data 8000points
Form Data Opoints
Drive speed 0.05mm/s

Pick-up PickUpl
Meas. force 400ul
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MANUIN 3.
HamnaAa (aandi) veadinhmiimnasginne 1 dlandi s i fifimanu
HOTURIAINY
Sunqaowil No. 1 No. 2 No.3 No. 4 No. 5
23/1/2004 0 0 0 0 0
29/7/2004 0 -0.005 -0.016 0.110 0.045
30/7/2004 0.226 0.251 0.290 0.297 0.387
3/8/2004 0.257 0.056 0.065 0.308 0.086
4/8/2004 0.019 0.019 -0.007 0.180 -0.031
5/8/2004 0.035 0.045 0.044 0.161 0.070
6/8/2004 0.074 0.080 0.099 0.185 0.100
9/8/2004 0.456 0471 0,501 0.602 0.687
10/8/2004 0.091 1117 0.131 0.217 0.177
11/8/2004 -0.002 0.023 -0.013 0.103 0.048
13/8/2004 10.061 -0.036 -0.066 0.015 -0.051
16/8/2004 0.221 0.296 -0.007 0.297 0.058
17/8/2004 0.005 0.051 0.020 0.353 0.076
18/8/2004 0.012 0.073 0.072 0.118 0.143
19/8/2004 -0.060 0.030 -0.006 0.120 0.030
20/8/2004 0.090 0.095 0.119 0.126 0.155
23/8/2004 0.037 0.082 0.067 0.162 0.107
24/8/2004 0.067 0.082 0.082 0.192 0.102
25/8/2004 0.059 0.059 0.068 0.159 0.094
26/8/2004 0.156 0.156 0.175 0.227 0.271
28/8/2004 0.016 -0.018 0.011 0.097 0.062
30/8/2004 0.003 10.026 -0.037 0.069 -0.017
31/8/2004 0.023 0.009 0.003 0.150 0.043
1/9/2004 0.011 -0.024 0.014 0.092 10.009
2/9/2004 -0.017 -0.031 0.023 0.059 0.038
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nasanAana (Haaniy) vesdnihmininaiguna 1 dlandu 5 @ fidimany

HOURININY (RT;

Sunpeuil No. 1 No. 2 No. 3 No. 4 No.5
4/9/2004 -0.017 -0.031 0.073 0.104 0.072
6/9/2004 0.039 0.064 0.059 0.180 0.089
7/9/2004 -0.036 0.430 0.006 0.110 0..087
8/9/2004 0.036 0.076 0.071 0.182 0.097
9/9/2004 0.059 0.059 0.059 0.199 0.094
11/9/2004 0.167 0.208 0.252 0.293 0.161
13/9/2004 0.088 0.088 0.108 0.193 0.125
14/9/2004 0.093 0.134 0.143 0.223 0.170
15/9/2004 0.048 0.099 0.088 0.159 0.124
16/9/2004 0.072 0.083 0.062 0.163 0.097
18/9/2004 0.091 0.081 0.105 0.161 0.162
20/9/2004 0.130 0.151 0.160 0.195 0.175
21/9/2004 0.105 0.106 0.120 0.190 0.131
22/9/2004 0.100 0.146 0.170 0.240 0.110
23/9/2004 0.125 0.145 0.130 0.235 0.185
24/9/2004 0.111 0.137 0.131 0.236 0.116
29/9/2004 0.076 0.096 0.116 0.236 0.176
30/9/2004 -0.006 0.039 0.069 0.139 0.116
1/10/2004 0.044 0.120 0.149 0.225 0.279
2/10/2004 0.172 0.202 0.281 0.302 0.422
3/10/2004 0.058 0.063 0.127 0.184 0.268
4/10/2004 0.188 0.231 0.295 0.296 0.461
5/10/2004 0.353 0.149 0.203 0.224 0.344
6/10/2004 0.192 0.212 0.251 0.262 0.412
7/10/2004 0.148 0.158 0.183 0.234 0.353
8/10/2004 0.108 0.168 0.198 0.214 0.333
9/10/2004 0.122 0.148 0.248 0.259 0.260
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wamaAIa (aanin) vesdiniminnasgiving 1 alaniu 5 M fimanm

HYIWAININY (AD)

Sunpouil No. 1 No. Z No. 3 No. 4 Ne.5

10/10/2004 0.259 0.309 0.322 0.361 05714 |
11/10/2004 0.172 0.205 0.220 0.258 0450 |
12/10/2004 0.115 0.131 0.180 0.246 0335 |
13/10/2004 0.171 0.207 0.232 0.282 0432 |
14/10/2004 0.141 0.182 0.211 0.247 0347 |
15/10/2004 0.196 0.232 0.306 0.322 0467 |
16/10/2004 0.118 0.159 0.183 0.249 0363 1
17/10/2004 0.102 0.143 0.207 0.238 0:347

18/10/2004 0.189 0.230 0.294 0.299 01469
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