








Ambient Conditions

Model CCR10.7-C CCR10.6-C CCR6.7-C
Permissable operating temperature ~ 17-27°C 17-27°C 17-27°C
range

Recomended operating temperature 22°C 22°C 22°C

Temperature fluctuation

0.3°C/h|0.5°C/12h

0.3°C/h|0.5°C/12h

0.3°C/h|0.5°C/12h

Max. air movement <0.2m/s <0.2m/s <0.2m/s
Humidity range 40-60% 40-60% 40-60%
Humidity fluctuation 5%/4h 5%/4h 5%/4h

Power supply 100-240V AC/50-60Hz 100-240V AC/50-60Hz 100-240V AC/50-60Hz
Dimensions

Model CCR10.7-C CCR10.6-C CCRé6.7-C

Weighing pan dimensions (W x D) 49x29mm 49%x29mm 49x29 mm

Sample size (D xH) 18x20mm 18x20mm 18x20mm

External dimensions WxD xH

1,200x800x760 mm

1,200%x800%x760mm

1,200x800x760 mm

Gross weight 265kg 265kg 265kg

Net weight 190 kg 190 kg 190 kg

Number of packages 1 1 1

Pallet 1400 %980 x1400 mm 1400 x 980 %1400 mm 1400 x 980 %1400 mm
Optimal height for setup 800 mm 800 mm 800 mm
Optional Acessories

Model CCR10.7-C CCR10.6-C CCR6.7-C

External Calibration weight

29| E2YCW322-02

10g | E2 YCW412-02

5g| E2 YCW352-02

PC Software ScalesNet-M YSNO3C + YSNO3RC YSNO3C + YSNO3RC YSNO3C + YSNO3RC
(+ YSNO3MC optional) (+ YSNO3MC optional)
Weight sorting plate YAW10CCR-C YAW10CCR-C YAW10CCR-C

External climate Sensor

YCM20MC-Tower

YCM20MC-Tower

YCM20MC-Tower

Dakks calibration certificate YCM20DAKKS YCM20DAKKS YCM20DAKKS
for climate sensors

Weighing Table premium YWTI12 YWTI12 YWTI12
Weighing Table budget YWTI13 YWTI13 YWTI13
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Floor-Standing Robotic Mass Comparators
Up to1kg

CCRI10 CCR1000 CCR10-1000
Maximum capacity 1059 1,016 g 1,021g
Readability O0.1ug 1ug O1ug|1pg
Application range 1mg-10g 10 g-1kg 1mg-1kg
Repeatability s* 0.5 ug 8 ug 0.5ug|8 ug
Repeatability at 1/2 load 0.3 ug 5ug 0.3 ug|5ug
Repeatability at 1/10 load 0.2 ug 3 ug 0.2ug|3 g
Repeatability (typical), s* 0.2 ug 2 ug 0.2ug|2ug
Electronic weighing | taring range 359 21g 3.5g]21g
Substitution weights 2x35g 30]40|50, 2x3.5|30|40]|50,
2x1001300|4004g 2x100]300|4004¢
Linearity Tug|3.59 20ug|21g 1ug|3.59|20ug|21g
Corner load error 0.25ug/mm Omg 0.25ug/ mm |0 mg
Stabilization time 155 25s 155|255
Cycle time ABBA <240's <400 <2405|<400s
Standard Accessories
Load alternator positions 2 2 2|2
Magazine positions 39 pos. 23 pos. 39 pos. |23 pos.
Interfaces LAN|USB|RS-232 LAN|USB|RS-232 LAN|USB|RS-232
Centermatic - . HE
Enclosure . u "
PC . n "
PC software . u "
Climate module YCM20MC YCM20MC YCM20MC
Optional Accessories
PC software ScalesNet-M YSNO3C YSNO3C YSNO3C
Calibration weight 2g|E2 20g|E2 2 g|E2 YCW322-02-DAkks and
YCW322-02-DAkks YCW422-02-DAkks 20 g| E2 YCW422-02-DAkks
Extensions
Upgrade kit Y1I000UPGRADE Y1IOUPGRADE
Reference magazine Y10R:(26) Y1000R:(13) Y10R:(26) | YIOOOR:(13)
2nd turning magazine Y10M:(39) Y1000M:(23) Y10M:(39) | YIOOOM:(23)
Dimensions
Weighing pan dimensions (W x D) 49%x29 mm 104 x68 mm 49%x29 mm 104 x68 mm
Sample size (DxH) 18x20 mm 100 %120 mm 18x20 mm | 100 %120 mm
Exterior measurements (W xD x H) 1,900x1,250%x2,328 mm 1,900x1,250%x2,328 mm 1,900x1,250%x2,328 mm
Net weight 1,900 kg 1,900 kg 1,900 kg

s* Repeatability is the standard deviation “s”; it is calculated from 6 ABBA cycles, after eliminating drift.
Prerequisites for accurate calculation of the standard deviation are good ambient conditions in accordance with OIML R111 for an E1 mass standards laboratory.
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Mass Comparators
With Vacuum Chamber

E i} '! w i

::'i"

CCL1007 YVPOIC YVTSO1C YvVCoiC
Maximum capacity 1031g 1kg 1kg
Readability O0.1ug
Application range 1mg-1kg
Repeatability s* 0.2 ug
Repeatability in vacuum, s* O.1ug
Repeatability (typical), s* O.1ug
Electronic weighing | taring range 29
Linearity Tug
Range sensitivity 0.2ng-500 mg
Stabilization time 80s
Cycle time ABBA 480s
Pressure range 10E-6-1000 mbar 10E-6-1000 mbar 10E-6-1000 mbar 10E-6-1000 mbar
Helium leak rate <10E-7 (mbar*l)/s <10E-7 (mbar*l)/s <10E-7 (mbar*l)/s <10E-7 (mbar*l)/s
Standard Accessories
Load alternator positions 8 1
Interfaces LAN|USB|RS-232
isoCAL
Centermatic "
Enclosure u
Control unit " "
PC "
PC software "
Optional Accessories
Turbopump Stand YVPO1C YVPO2C YVPO2C
Vacuum Transfer System YVTSO1C
Vacuum container YVCO1C YVCO1C
Climate station for E1 YCM16C
PC software ScalesNet-M YSNO3C
Calibration weight 2g|E2YCW322-02
Dimensions
Sample size (DxH) 34-95%x110 mm 34-95x110 mm 34-95x110 mm
Diameter range for a silicon sphere 45-100 mm 45-100 mm 45-100 mm
Vacuum chamber (W=D x H) 960x860x1,260 mm 1,081x1,044 x1,261 mm
Control unit (WxD xH) 600x800%2.000 mm
Net weight 350 kg 45 kg 200 kg

s* Repeatability is the standard deviation “s”; it is calculated from 6 ABBA cycles, after eliminating drift.
Prerequisites for accurate calculation of the standard deviation are good ambient conditions in accordance with OIML R111 for an E1 mass standards laboratory.
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Devices for Determination of Volume,
Density, Susceptibility and Magnetism

#

f

r] ' x. ot ) e o,
| = =
VD1005 YSz02C YSzo1C
Maximum capacity 1M0g 50 kg 50 kg
Readability 10 pg 1ug 10 ug
Application range 1g-1kg 29-50kg 29-50kg
Repeatability s* 40 pg 8 ug 20 ug
Repeatability (typical), s* 20 ug 5 ug 10 ug
Electronic weighing | taring range 305¢g 109 1049
Linearity 0.12mg 0.05mg 0.1mg
Stabilization time 20s 155 15s
Uncertainty of density 1kg/m?
Uncertainty of volume 0.00015 cm?®
Standard Accessories
Load alternator positions 2x9
Interfaces LAN|USB|RS-232 RS-232 RS-232
Draft shield . n u
Enclosure "
Control unit "
PC "
PC software " " u
Air temperature sensor 1
Humidity sensor 1
Air pressure sensor 1
Fluid temperature sensor 2
Test certificate BEV Sartorius Sartorius
PC connection cable n n
Climate station "
Optional Accessories
Calibration weight 200g|E2 10g|E2 10g|E2
YCW522-00 YCW412-00 YCW412-00
Weighing table YWT20C YWTO3 YWTO3
Crane with chain hoist YLDO1C YLDO1C
Gripper for weights with handle YLDO2C YLDO2C
1kg PTB reference susceptibility YSZO1RSC YSZO1RSC
Magnet calibration kit YSZOIRMC YSZO1IRMC

for susceptometer

Density reference (Si)

200]5001,000 g

Density reference, set of weights 1g-1kg YCS31-612-09

s* Repeatability is the standard deviation “s”; it is calculated from 6 ABBA cycles, after eliminating drift.

Prerequisites for accurate calculation of the standard deviation are good ambient conditions in accordance with OIML R111 for an E1 mass standards laboratory.
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Calculations and
Areas of Application

66 Areas of Application in Accordance
with OIML R111-1:2004
68 Areas of Application in Accordance
with ASTM E617
70 Calculating Uncertainties in Accordance

with OIML R111

@ Find out more
For more information, please visit
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Areas of Application

In Accordance with OIML R111-1:2004

Recommended Application Range according to OIML R111

200g

500g

1kg
2kg

5kg

10 kg
20 kg

50 kg

100 kg

200 kg

500 kg

1000 kg
2000 kg

5000 kg

MCM106

MCM206

MCM605

MCM1005

MCM1004

MCM2004

MCM5004

MCM5003

MCM10K4.2

MCMI10K3

MCMI10KA4.1

MCM32002

MCM40K3

MCM60K3

MCM60K2

20 mg
50 mg
100 mg
200 mg
500 mg

RS: Reference Standard with 1/5 uncertainty contribution of the E1 Class tolerance limit
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500g

100 kg

200 kg

500 kg
1000 kg
2000 kg

5000 kg

RS

El

E2

F1

F?

M1

M2

M3



Recommended Application Range according to OIML R111

RS

E1

E2

F1

F2

M

2

M

M3

8% 0005 83 0005
6% 0002 ] 6% 0002
6% 0001 g i i 6% 0001
6% 005 B 6% 00g
6 00z I N 6% 00z
6% 001 ] 6% 001
B3 0g B3 05
B3 0z 6% 0z
63 01 601
By g B g
By g Bz
By | 631
6005 6005
600z 6002
6001 6001
6 0g 605
6oz 6oz
6ol 6ol
Bg 6g
6z 6z
61 61
Bw 00g Bw 005
Bw 00z Bw 002
Bw ool Bw ool
Bw 0g Bw 0g
Bw Og Bw g
Bw Q| Bw Q1
Bw g fw g
fw g fw g
Bw | Buw |

CCI100K2

CCI300K

CCS600K

CCTI000K

CCS1000K

CCT2000K

CCS3000K

CCRI10

CCR1000

CCR10-1000

CCR10.7-C

CCRé6.7-C

CCR10.6-C

CCL1007

RS: Reference Standard with 1/5 uncertainty contribution of the E1 Class tolerance limit
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Areas of Application

In Accordance with ASTM E6&617

Recommended Application Range according to ASTM E617

Class 000

Class 00

Class O

Class 1

Class 2

Class 3

Class 4

Class 5

Class 6

Class 7

A
6% 000€
640002
65 000L

6% 000§
6% 000€
640002
63 000L

6% 005
6% 00€
6% 002
6% 001

65 05
6% o€
214
6% 02
6% 01

By g
B €
>4
6y 1

6005
6 00¢
600z
6001

60g

6o

6o0c

6oL

bg

6¢g

6z

61

6w 005
6w o00g
Bw 002
6w 0oL
Bw og
Bw Og
bw 0z
Bw Q|
bw g
bw g
Bw g
Bui|
6w g0
Buw €0
fwzo
b |'0

6% 005
6% 00€
6% 002
6% 001

fwg
bwg
fwyg
Bu |

Bw g0
fw g0
fwzo
6w |'0

Bui 500

fw 500

MCMé6.7

MCM36

MCMé66é

MCM106

MCM206

MCM605

MCM1005

MCM1004

MCM2004

MCM5004

MCM5003

MCMI10K4.2

MCMI10k3

MCMI10K4.1

MCM32002

MCM40K3

MCM60K3

MCM60K2

68



Recommended Application Range according to ASTM E617

8 8 2 p P 7 3 PR B
i 6% 0009
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Calculating Uncertainties
In Accordance with OIML R111

The figures “Areas of Application in Accordance with OIML R111-1and ASTM E617-13" present an overview of the suitability
of Sartorius mass comparators for mass comparisons in the various accuracy classes with a 95% confidence level (k = 2).
The following explains the basic principles for determining these ranges.

The expanded uncertainty of the conventional mass of the test weight is produced from:

U(mer) = k X uc(mer) [1, Formula C.6.5-3]

Each weight must fulfill this condition
1
Ulme) < 3 MPE cf. [1, Formula C.5.2-1, Tab. 1]

(MPE: Maximum Permissible Error)

The combined uncertainty of the test weight is produced from:

U (my) = \/u&,(A_mc) +ut(me) +ul +u, [1, Formula C.6.5-1],

from the standard uncertainty of the weighing process:

Uy (Amg) = s(Ame)/\n [1, Formula C.6.1-1],

from the standard uncertainty of the reference weight:
u(me,) = f(U/k)z +ul, (me) [1, Formula C.6.2-1],

from the standard uncertainty of the air buoyancy correction with

cf. [1, Formula C.6.3-1],

Pal = Po:
L [3, Formula 34.67]

up = mcr\/ [Cor — PO/ (or X p) u(pa)]? + (pa — po)2(w(p)?/pf + ulp)?/p)

and the combined standard uncertainty of the balance:

Upy = ,ug +12 +ud + ud, [1, Formula C.6.4-5].

This comprises the standard uncertainty due to the sensitivity of the comparator:

U = |A_M|Ju2(ms)/m§ + u2(Aly)/AI2 [1, Formula C,6A4—1],
and | or simplified

us & [Amc|u(ms)/ms = 5 x 107*|Am| cf. [3, Sections 3.4.62-34.6 3],
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from the standard uncertainty of the display resolution:

uy = A3/ (2) [1, Formula C.6.4-2],

from the standard uncertainty due to eccentricity:

cf.[1, Section C.6.441]

uE=0

and the standard uncertainty due to magnetism:

cf. [1, Section C.6.4.5]

Umpa =0

Calculation of the air density from the climate parameters temperature, air pressure and humidity produces the standard
uncertainty of the air density according to [1, Formula C.6.3-3]:

wp) = [t + (302/2p 4,)" + @pu/ 0 w)? + @pa/Ohr w, )

with the standard uncertainty of formula:

n cf. [1, Section E.3]
ug = 2x107%p,

and the sensitivity coefficient:

9pa/0p ~ +1 x 10~°Pat cf. [4, Section 2.2]
0p,/0t ~ =4 x 1073K~1
0p,/0hr ~ =9 X 1073, with 0 < hr < 1

To verify the suitability of mass comparators for the various accuracy classes, uncertainty shares must be included in the
uncertainty budget. It is good practice for a user to clearly apply the following:

—_— 4 1
uw(Amc) < guc(mct) and u(mcr) =Up = Upy < guc(mct)

If these individual requirements are observed, the combined uncertainty is always less than the required uncertainty limit.

This requirement for the standard uncertainty of the weighing process u,(Am,) results in a similar requirement for the
repeatability s of the mass comparator.

Uy (Bme) = s(Am)/Vn < 2uc(me) = 2U(me) = ZMPE, ie. s(Am.) < =MPEVR

The necessary number of weighing cycles can be found in the OIML and|or ASTM for the respective accuracy class.
The calculations in the diagrams for the suitability of mass comparators for the various accuracy classes are based on the
respective number of ABA cycles indicated in the table.
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Example
In the following, the generation of an uncertainty budget is illustrated using the example of a calibration of a 20-kg weight
of accuracy class E2 (n = 3) on mass comparator MCM60K3. This example equally illustrates the suitability of the mass
comparator for the corresponding accuracy class.
Mass comparator: MCM60K3 with calibrated internal climate module YCM20MC
Repeatability: s=6mg
Digital scaleinterval:  d =2mg
Permissible error limit: MPE =30 mg (20 kg, accuracy class E2)
Reference weight: Accuracy class E1, with DAKKS certificate
Conventional mass: mg=20kg — 5mg

Expanded uncertainty: U(me) =3mg, k=2

Density: p, =8012.7kgm™3, u(p,) = 1.25kgm™3

Test weight: Conventional mass: me =20kg + 15 mg
Density: pe=7950kgm™3, u(p) = 70 kgm=3 [1, Tab. B.7 Stainless steel]
Ambient conditions:  Measured values of the internal climate module
Temperature: t=20°C, u, =0.15K
Pressure: p=970hPa,  wu, =1hPa
Humidity: ir=50%, 1w, =1%

Air density: pa = 1.148kgm~3 u(p,) = 0.001 kgm~3
(calculated by application software on the mass comparator)
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Uncertainties: u,, (Am¢) = 6 mg/v3 = 3.46 mg
u(me) = 3mg/2 = 1.50mg, With Uinst.(Mer) =0
up = 1.15 mg
up, = 0.82 mg, with
U =5x107* x 20 mg =0.01 mg
uq = 2mg xv2/(2V3) = 0.82 mg
ug = 0mg (already contained in uy,)

Uma = 0mg (since weight is OIML-compliant)

u (M) = /(346 mg)? + (1.50 mg)? + (1.15 mg)? + (0.82 mg)? = 4.03 mg

U(mg) = 2 x 403 mg = 8.06 mg < 730 mg = 10 mg

The following example calculation is used to prove that the expanded uncertainty of the conventional mass of the test
weight is less than 1/3 of the permissible error limit. This means the calibration undertaken with the mass comparator used
is compliant with OIML R111-1.
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OIML class E1 E2 F1 F2 M1 M2 M3
ASTM class 0 12 3|14 5 6 7 F
Cyclesn 5 3 2 1 1 1 1

2 030 023 019 013 013 013 013
Smax(Am) = EMPE\/H MPE MPE MPE MPE MPE MPE MPE

In individual cases, it must be proven that the preset limit values of the expanded uncertainty of the conventional

mass of the test weight comply.
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