ANALYTICAL WEIGHTS [

Knob weights STAINLESS STEEL HF12 highly polished

with adjustment chamber

SINGLE WEIGHT

Nominal | Plastic boxes Clean room wr-am V@hogany L Clean room DAKKS Calibra-
value Tol. without box l with screwed top plastic cases* il wooden box 00 case with insert tion certificate

+/- 7.0000-

mg  Art.no. Art.no. Art.no. Art.no. Art.no. Art.no.
1lg 0,10 7.KEHO-110 T.KEHD-110 T.KEHP-110 T.KEHM-110 111
2g 0,12 T7.KEHO-120 1.KEHD-120 T.KEHP-120 1.KEHM-120 121
5g 0,16 7.KEHO-130 7.KEHD-130 7.KEHP-130 7.KEHM-130 ..131
10g 0,20 T7.KEHO-140 7.KEHD-140 T.KEHP-140 7.KEHM-140 ... 141
20g 0,25 T.KEHO-150 T.KEHD-150 T.KEHP-150 T.KEHM-150 ...151
50g 0,30 7.KEHO-160 T.KEHD-160 7.KEHP-160 7.KEHM-160 ...161
100g 0,5 7.KEHO-170 T.KEHD-170 T.KEHP-170 T.KEHM-170 T.KEHR-170 171
200g 1,0 T7.KEHO-180 1.KEHD-180 1.KEHP-180 1.KEHM-180 7.KEHR-180 ...181
500g 2,5 T7.KEHO-190 7.KEHD-190 7.KEHP-190 7.KEHM-190 7.KEHR-190 ...191
lkg 5 T.KEHO-210 7.KEHD-210 T.KEHP-210 7.KEHM-210 T.KEHR-210 L2211
2kg 10 T.KEHO-220 T.KEHD-220 T.KEHP-220 T.KEHM-220 T.KEHR-220 ...221
5kg 25 T.KEHO-230 T.KEHD-230 T.KEHP-230 T.KEHM-230 T.KEHR-230 ...231
10kg 50 T.KEHO-240 T.KEHD-240 T.KEHP-240 T.KEHM-240 T.KEHR-240 ...241
20kg 100 T7.KEHO-250 T.KEHM-250 T.KEHR-250 ...251
50kg 250 7.KEHO-260 1.KEHM-260 1.KEHR-260 ...261
Nominal L DAKKS Calibra-
value  Tol. Wl Service case  tion certificate

+/- 7.0000-
mg Art.no. Art.no.
5kg 25 T.KEHS-230 ...231
10kg 50 T.KEHS-240 ...241
20kg 100 T.KEHS-250 ...251
50kg 250 T.KEHS-260 ...261
SETS
Nominal Clean room wr-mm V2hogany L L Clean room case DAKKS Calibra-
value Qty. Content plastic box Ml \/00den box Wl Scrvice case 00 with insert tion certificate
7.0000-

Art.no. Art.no. Art.no. Art.no. Art.no.
1g-50g 8 110 g 7.XKHP-560 T.XKHM-560 T.XKHR-560 ...561
l1g-100g ©9 210 g 7.XKHP-570 1. XKHM-570 TXKHS-570 7. XKHR-570 ...571
1g-200g 11 610 g 7.XKHP-580 T.XKHM-580 T.XKHS-580 T.XKHR-580 ...581
1lg-500g 12 1.110g 7.XKHP-590 TXKHM-590 T.XKHS-590 T.XKHR-590 ...591
lg-1kg 13 2110g 7.XKHP-610 T.XKHM-610 T.XKHS-610 T.XKHR-610 ...611
lg-2kg 15 6.110 g 7.XKHP-620 T.XKHM-620 T.XKHS-620 1. XKHR-620 ...621
lg-5kg 16 11.110g 7.XKHP-630 T.XKHM-630 T.XKHS-630 T.XKHR-630 ...631
lg-10kg 17 21.110g 7.XKHP-640 7. XKHM-640 7. XKHS-640 T.XKHR-640 ...641
1kg-5kg 4 10.000g 7.XKHP-680 T.XKHM-680 T.XKHS-680 7.XKHR-680 ...681

“up from 100 g in a plastic case with foam insert

HAFNER 33



HOW TO DETERMINE THE
NECESSARY TEST WEIGHTS

MAXIMUM TOLERANCE FOR WEIGHTS
ACCORDING TO OIML R111:2004

Nominal 31 E2 F1 M1 M1-2 M2
value
+/-mg +/-mg +/-mg +/-mg +/-mg +/-mg +/-mg +/-mg +/-mg
1mg 0,003 0,006 0,020 0,06 0,20
2mg 0,003 0,006 0,020 0,06 0,20
5mg 0,003 0,006 0,020 0,06 0,20
10 mg 0,003 0,008 0,025 0,08 0,25
20mg 0,003 0,010 0,03 0,10 0,3
50 mg 0,004 0,012 0,04 0,12 0,4
100 mg 0,005 0,016 0,05 0,16 0,5 1,6
200 mg 0,006 0,020 0,06 0,20 0,6 2,0
500 mg 0,008 0,025 0,08 0,25 0,8 2,5
lg 0,010 0,030 0,10 0,3 1,0 3,0 10
2g 0,012 0,040 0,12 0,4 1,2 4.0 12
5g 0,016 0,050 0,16 0,5 1,6 5,0 16
10g 0,020 0,060 0,20 0,6 2,0 6,0 20
20g 0,025 0,080 0,25 0,8 2,5 8,0 25
50g 0,030 0,10 0,3 1,0 3,0 10 30
100 g 0,05 0,16 0,5 1,6 5 16 50
200g 0,10 0,30 1,0 3,0 10 30 100
500 g 0,25 0,80 2,5 8,0 25 80 250
lkg 0,5 1,6 5 16 50 160 500
2 kg 1,0 3,0 10 30 100 300 1.000
5kg 2,5 8,0 25 80 250 800 2.500
10 kg 5 16 50 160 500 1.600 5.000
20 kg 10 30 100 300 1.000 3.000 10.000
50 kg 25 80 250 800 2.500 5.000 8.000 16.000 25.000
+/-g +/-g +/-g +/-g +/-g +/-g +/-g +/-g
100 kg 0,16 0,5 1,6 5 10 16 30 50
200 kg 0,30 1,0 3,0 10 20 30 60 100
500 kg 0,80 2,5 8,0 25 50 80 160 250
1.000 kg 1,6 5 16 50 100 160 300 500
2.000 kg 10 30 100 200 300 600 1.000
5.000 kg 25 80 250 500 800 1.600 2.500
DEFAULT DENSITIES FOR LIMITS OF MAGNETIC
WEIGHT MATERIALS CHARACTERISTICS
Density Density uncer- Class Magnetization Magnetic susceptibility X
Ident.  Material at68°F tainty U(k=2) poM (uT) ms<lg 2g=m=<10g
kg/m? kg/m?3 El <25 <0,25 <0,06 <0,02
GG Castiron 7200 400 E2 <8 <09 <0,18 <0,07
ST Steel 7800 200 F1 <25 <10 <0,7 <0,2
AL Aluminium 2700 120 F2 <80 - <4 <0,8
German silver ickel M1 <250 - - -
NS Siver 8600 170 M12 <500 - . -
Brass M2 <800 - - -
s finely turned 00 oY M2-3 <1600 - - -
MSN Brass nickel plated 8400 100 M3 <2500 = = =
MSM Brass miralloy 8400 100
VA Stainless steel 7900 140

HF12  austenitstainless steel 7950 80

HE210 Special stainless 8000 30
steel




HAFNER

THE PERFECT WEIGHT

Lo Number of _ Max. load capacity
weight intervalsn  scaleintervals n = -
Scaleintervald

500.000

A balance has a maximum rated capacity of 1,000 g and

a scale division d of 10 mg. The user manual specifies an
external calibration weight with a nominal value of 1 kg.
According to step A.1, the number of scale intervals that the
balance can measure is 100,000.

100.000
50.000

10.000

1.000

According to step A.2, the required tolerance with a nominal
weight of 1 kg is between 5 and 10 mg. Tolerance class F1

M3 M1 F2 F1 E2 E1 Class

meets this requirement (£5 mg). Accuracy of the balance Resolution of the Required
(scale) balance: quotient of tolerance class
max. range/readability  of the weights
The following test loads are determined in step B.2: 250 g, IV Ordinary accuracy scale <1.000d Klasse M3
500 g, 750 g and 1 kg. According to OIML R111 the following 1l Medium accuracy scale <10.000 d Klasse M1
four test weights in the class F1 are determined: 50 g, 200 g, Il Precision balance <50.000d Klasse F2
500 g and 1 kg. <100.000d Klasse F1
I Analytical balance ab 100.000d Klasse E2
A. B.
DETERMINE THE RIGHT DETERMINE THE REQUIRED
TOLERANCE CLASS FOR THE NOMINAL VALUES (WEIGHTS)
TEST WEIGHTS
1. Determine the number of intervals n by dividing the 1. Cursory testing
maximum weight by the scale division d (smallest You can make most of the test measurements
reading digit) of the weighing range (measuring for the weighing range with just one test weight
range). (nominal value). The nominal value of the external
calibration weight is often used for this purpose
Number of steps n = Max. load capacity (consult the user guide or operating software of
Scale interval d your balance). This nominal value should always be

greater than 80% of the maximum rated capacity.

2. Determine the tolerance class of the test weights
from the required tolerance. 2. Complete testing
Use this method to check the weighing range
Weighing range Tolerance of the test weight, (measuring range) against the maximum potential
(measuring range)  depending on the safety requirements. The following four test loads are
requirement required: 25%, 50%, 75% and 100% (or at least 80%)
n=100.000 0,5dand1d of the maximum rated capacity.
100.000 <n <500.000 Betweenldand2d
n>500.000 less than 3 d The test weight for 100% (or at least 80%) of the

maximum rated capacity should consist of just one

_ _ weight, rather than a combination of several test
For this, choose a nominal value equal or close

weights.

to the maximum value of the weighing range
(measuring range). This nominal value should
always be greater than 80% of the maximum rated If you have any questions, we would be
capacity. pleased to advise you on choosing suitable

test weights for your measuring or test
You can round up or down by a small amount. In task. We support you in the specification of
case of doubt you should always choose the next test plans and give you recommendations
smaller tolerance. about appropriate documentation and

interpretation of your test results.




Composition of the standard weight sets

me g | kg
Weight set 1/2|2]5(10/20|20|50{100{200|200|500{ 1 |2|2|5|10|20|20|50{100/200|200|500| 1| 2|2 | 5|10 Content:
1g-50g 110,00 g
tmg-s0¢  B|a|a[a||8|a|a| 8| &|8]4]
1g-100¢g 210,00 g
tmg-100g | W||A[H|&|Hd|&|&|&|&] 21111g
1g-200g 610,00 g
tmg-200g ||| |8 || )&| & | & |&|§] 6lL.llg
1g-s00 i ||l i | | | || @ |0 || & 1110,00g
1mg-500g il ||| |8 [ 8 || | )| ) 0\ | 111L,11g
tg-ikg@Bl|B|E &R R & & 68D 2110,00 g
1mg-1kg il ||| @ |8 |88 @ |88 & @8 @88 211111 g
1g-2ke il || 0|08 & 8|8 & & §EEE 6110,00¢
1mg-2kg il ||| @ |08 @ |88 |8 S8 @8 611111 ¢g
vg-ske || 0|08 |8 &8 & & |8 & §@EE 11110,00¢
tmg-skg B E|WE|EE 888888 EEEEEEEE SN 111111 g
1g-1okg i\l |0 0|88 & & & & & B@EEE 21110008
Img-10kg BRERE AR A A S dddddddddddandndnaa 2111111 ¢

ADVICES FOR RELIABLE MEASURING RESULTS

Reliable, constant weighing and measuring
results require compliance with the following
rules:

1. Balances and measuring systems must be
monitored and maintained competently. The
metrological properties must be familiar.

2. Balances and measuring systems must be
adjusted regularly - depending on frequency of
use — with adjustment and test weights and must
also be calibrated according to an acknowledged
test method.

3. The adjustment and test weights you use must
be tracable back to national normal weights, this
is, they must be calibrated regularly.

4. The test and calibration results must be
documented together with their uncertainty of
measurement (e.g. by a protocol of the test for
scales and a DAkkS calibration certificate for
weights.)

5. Test and calibration results must be evaluated.
The test and calibration periods for scales and
weights must be determined and be controlled
with a test plan.

6. Test protocols or calibration certificates must
be kept for a sufficient long time.

Increase your competitiveness. The
confidence of your customers is important.

CV KALINDRA MITRA NIAGA

Phone :021-5541468

HP :0816-110-5088

Email : suhadi@kalindramini.com
Website : www.Kalindramini.com
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