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South China National Centre of Metrology
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TEST ITEMS, MATERIALS SPECIFIC TESTS OR BEST MEASUREMENT CAPABILITY
CATEGORY OR PRODUCTS TESTED PROPERTIES MEASURED EXPRESSED AS AN UNCERTAINTY (1)*
RIFRAE RIFAD A FRpES R OE WA FEER Ao B RIE A )
CALIBRATION
SERVICES Mechanical metrology
I PRI instruments : -

- Angle measurement

equipment :-

- Angle gauges 0° to 360° Verification of angle gauge to the following
grades in accordance with JJG 70-2004 :-

Grade 0 1.2 seconds of arc (level of confidence P = 99%)
Grade 1 and 2 1.8 seconds of arc (level of confidence P = 99%)
- Angular polygons 360° Verification of angular polygon in accordance | 0.4 second of arc

with JJG 283-2007

- Levels Verification of level in accordance with
- bubble level, DS1 & DS3| JJG 425-2003 using standard light tube 2.7 seconds of arc
- automatic level, DSZ1 & 2.4 seconds of arc
DSZ3

- Levels, 0.001 mm/m to

0.2 mm/m
- split image type Verification of level in accordance with 0.002 mm/m
JJG 103-2005 using small angle
measurement machine
- electronic type Verification of level in accordance with 0.001 mm/m for a resolution of 0.001 mm/m
JJG 103-2005 using small angle 0.014 mm/m for a resolution of 0.01 mm/m
measurement machine
- frame type and rod type | Verification of level in accordance with 4%
JJF 1084-2002 using level tester
- Level rules, 0.5 mm/m to | Verification of level rule in accordance with 8 %
10 mm/m JJF 1085-2002
- Optical theodolites Verification of optical theodolite in
-DJ, & DJ, accordance with JJG 414-2003 using parallel | 0.2 second of arc
-DlJs light tube 1.5 second of arc
- Precise angle dividing Verification of precise angle dividing table 0.08 second of arc (level of confidence P = 99%)
tables 360° in accordance with JJG 472-2007
- Protractors 360° Verification of universal bevel protractor in
- Division 2’ accordance with JJG 33-2002 1 minute of arc
- Division 5’ 2.5 minutes of arc
- Division 10’ 5 minutes of arc
- Dial type 2 minutes of arc

* A REPORTED UNCERTAINTY WILL BE THAT FOR THE INSTRUMENT ITSELF DURING CALIBRATION PLUS THE APPROPRIATE MEASUREMENT CAPABILITY OF THE LABORATORY.
THE UNCERTAINTIES ARE BASED ON AN ESTIMATED LEVEL OF CONFIDENCE OF 95%.
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R PRI L)

- Angle measurement

equipment :- (cont’d)

- Squares
(Cylindrical Square,
Rectangular Square,
Triangular Square,
Knife Square, Cast-iron
Square, Wide-stand
Square, Straight Square)

- Dimension measurement

equipment :-

- Calipers
- Dial type
0 mm to 300 mm
- Digital type
0 mm to 2000 mm
- Vernier type
0 mm to 2000 mm

- Dial gauges

- Digital indicators

Verification of square tester in accordance
with JJG 7-2004

Verification of current calipers in accordance
with JJG 30-2002

Verification of dial gauge with scale division
0f 0.001 mm in accordance with JJG 34-1996

over the following range:-

0 mm to 5 mm

Verification of dial gauge with scale division
0f 0.01 mm in accordance with JJG 34-1996,
JJG 379-1995 over the following ranges:-

0 mmto 10 mm

0 mm to 50 mm

Calibration of digital indicator in accordance
with in-house method FFC199907/06

over the following ranges :-

0 mm to 100 mm (readability of 0.001 mm)
0 mm to 100 mm (readability of 0.0 mm)

TEST ITEMS, MATERIALS SPECIFIC TESTS OR BEST MEASUREMENT CAPABILITY
CATEGORY OR PRODUCTS TESTED PROPERTIES MEASURED EXPRESSED AS AN UNCERTAINTY (+)*
Rl B RIFRIED ~ HE A A& FRpES R OE WA FEER Ao B RIE A )
CALIBRATION
SERVICES Mechanical metrology
(cont’d) instruments : - (cont’d)

0.4 um to 5.0 um

0.004 mm to 0.010 mm

0.01 mm to 0.04 mm

0.01 mm to 0.05 mm

1.2 pmto 2.3 pm

3 um
6 um

1 pm to 2pum
10 pm

* A REPORTED UNCERTAINTY WILL BE THAT FOR THE INSTRUMENT ITSELF DURING CALIBRATION PLUS THE APPROPRIATE MEASUREMENT CAPABILITY OF THE LABORATORY.
THE UNCERTAINTIES ARE BASED ON AN ESTIMATED LEVEL OF CONFIDENCE OF 95%.
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TEST ITEMS, MATERIALS SPECIFIC TESTS OR BEST MEASUREMENT CAPABILITY
CATEGORY OR PRODUCTS TESTED PROPERTIES MEASURED EXPRESSED AS AN UNCERTAINTY (+)*
Rl B RIFRIED ~ HE A A& FRpES R OE WA FEER Ao B RIE A )
CALIBRATION
SERVICES Mechanical metrology
(cont’d) instruments : - (cont’d)

R PRI L)

- Dimension measurement

equipment :- (cont’d)

- Feeler gauges
0.02 mm to 1.00 mm

- Gauge blocks

0.5 mm to 100 mm
0.5 mm to 100 mm
125 mm to 500 mm
600 mm to 1000 mm

- Height calipers
up to 2000 mm

- Inductive micrometers

+1 mm

- Level rods

3mtoSm

- Micrometers
- External

0 mm to 500 mm

- Internal
50 mm to 2000 mm

- Numerically controlled
machine tools
Omto2m
Omto 10 m

Verification of feeler gauge in accordance
with JJG 62-2007

Verification of gauge block to the following
grades in accordance with JJG 146-2003:-

Grade 3 (by electronic comparator)
Grade 3 (by contact interferometer)
Grade 3 (by interferometer)

Grade 4 (by length measurement machine)

Verification of height caliper in accordance
with JJG 31-1999
graduation interval of 0.01 mm
graduation interval of 0.02 mm

graduation interval of 0.05 mm

Verification of inductive micrometers
in accordance with JJIG 396-2002

Verification of level rod in accordance with
JJG 8-1991

Verification of micrometer with measuring
range up to 500 mm in accordance with
JJIG 21-2008

Verification of internal micrometer

in accordance with JJG 22-2003

Numerically controlled machine tools -
determination of accuracy and repeatability
of positioning in accordance with

GB/T 17421.2-2000

1 pm

0.07 pm to 0.17 um

0.09 pm to 0.17 um

0.2 um to 0.6 um

1.1 pmto 1.8 um

(level of confidence P = 99%)

0.01 mm to 0.07 mm
0.01 mm to 0.07 mm
0.03 mm to 0.07 mm

0.03 pm for a resolution of 0.1 um
0.07 um for a resolution of 0.2 pm
0.20 pm for a resolution of 0.5 um
0.28 um for a resolution of 1 um
0.7 um for a resolution of 2 pm

2 um for a resolution of 5 um to 10 pm

0.7 t0 0.9 mm

0.7 um to 2.1 pm (digital type)
1.1 um to 5.1 um (division type)

2 umto 15 pm

4 um
29 um

*

A REPORTED UNCERTAINTY WILL BE THAT FOR THE INSTRUMENT ITSELF DURING CALIBRATION PLUS THE APPROPRIATE MEASUREMENT CAPABILITY OF THE LABORATORY.

THE UNCERTAINTIES ARE BASED ON AN ESTIMATED LEVEL OF CONFIDENCE OF 95%.
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- Dimension measurement

equipment :- (cont’d)

- Projectors with a reading

range of 0 mm to 200 mm

- Steel rules
0 mm to 2000 mm

- Steel tapes
0 mto200 m

- Thickness gauges

- Coating thickness gauges

- Eddy current type,
12 pmto 1250 pm

- Magnetic resistance
type, 12 pumto 1250 pm

- Ultrasonic type

0 mm to 200 mm

- Film thickness gauges

0 mm to 5 mm
0 mm to 10 mm

0 mm to 30 mm

- Three coordinates
measuring machines

Omto2m

Verification of projector in accordance with
JJF 1093-2002 over the following ranges:-
0 mm to 25 mm
0 mm to 100 mm

0 mm to 200 mm

Verification of steel rule in accordance with
JJG 1-1999

Verification of steel tape in accordance with
JIG 4-1999

Verification of eddy current thickness gauge
in accordance with JJG 818-2005

Verification of magnetic resistance thickness
gauge in accordance with JJG 818-2005

Verification of ultrasonic thickness gauge
in accordance with JJF 1126-2004

Calibration of film thickness gauge according

to in-house method FFC200001/06
Graduation interval of 0.001 mm
Graduation interval of 0.01 mm

Graduation interval of 0.1 mm

Verification of three coordinate measuring
machine in accordance with JJF 1064-2004

TEST ITEMS, MATERIALS SPECIFIC TESTS OR BEST MEASUREMENT CAPABILITY
CATEGORY OR PRODUCTS TESTED PROPERTIES MEASURED EXPRESSED AS AN UNCERTAINTY (+)*
Rl B RIFRIED ~ HE A A& FRpES R OE WA FEER Ao B RIE A )
CALIBRATION
SERVICES Mechanical metrology
(cont’d) instruments : -
& PRFF(HF ) | (cont’d)

1.2 pm
1.4 pm
1.7 pm

0.05 mm to 0.08 mm

0.2 mmto 2.9 mm

0.4 pm (h <50 um)
0.6% of reading (h > 50pum)

0.4 pm (h <50 um)

0.6% of reading (h > 50pm)

0.02 mm to 0.2 mm

0.8 um to 2.2 um
4 umto 10 pm
0.02 mm

0.5 umto 7.1 pm

* A REPORTED UNCERTAINTY WILL BE THAT FOR THE INSTRUMENT ITSELF DURING CALIBRATION PLUS THE APPROPRIATE MEASUREMENT CAPABILITY OF THE LABORATORY.

THE UNCERTAINTIES ARE BASED ON AN ESTIMATED LEVEL OF CONFIDENCE OF 95%.
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TEST ITEMS, MATERIALS SPECIFIC TESTS OR BEST MEASUREMENT CAPABILITY
CATEGORY OR PRODUCTS TESTED PROPERTIES MEASURED EXPRESSED AS AN UNCERTAINTY (+)*
Rl B RIFRIED ~ HE A A& FRpES R OE WA FEER Ao B RIE A )
CALIBRATION
SERVICES Mechanical metrology
(cont’d) instruments : -
& PRFF(HF ) | (cont’d)

- Form measurement

equipment :-

- Optical flats
- ®30 mm to @100 mm
plane optical flats
- ®150 mm standard
optical flats

- Optical parallel
H=12.00 mm to
91.00 mm

- Roughness
comparison samples
Ra: 0.012 pmto 10 pm

- Straight edges
500 mm to 3000 mm

- Surface plates and surface
tables
160 mm x 100 mm to
3000 mm x 2000 mm

- Toolmaker’s straight edges
-75 mm to 300 mm
-300 mm to 1000 mm

- Toy test tools and fixtures

- Sharp point testers

- Small parts cylinders,
accessibility probes
A&B,
rattle test fixtures and

bite test clamps

Verification of plane optical flat in accordance
with JJG 28-2000

Verification of optical parallel in accordance
with JJG28-2000

Verification of roughness comparison

specimens in accordance with JJF 1099-2003

Verification of straight edge in accordance
with JJF 1097-2003

Verification of plates in accordance with
JJIG 117-2005

Verification of straight edge to JJG 63-2007
Verification of straight edge to in-house
method FFC 9401/99

Calibration of dimensions & spring force in
accordance with in-house method
FFC199812/08

Calibration of lengths and radius in
accordance with in-house methods
FFC200002/05, FFC200003/08,

FFC200004/08 and FFC200005/00

respectively

0.007 um to 0.010 pm

0.012 um (level of confidence P = 99%)

Flatness: 0.014 um to 0.020 pm

Parallelism: 0.2 pm

(3.0 % to 7.4 %) of reading

0.4 umto 1.3 um

0.6 pm to 5 pm

0.3 um to 0.6 um
1.2 pm to 2.0 pm

Dimensions: 0.005 mm
Force: 0.05 N

Length: 0.01 mm
Radius: 0.005 mm

Angle: 5 minutes of arc

*

A REPORTED UNCERTAINTY WILL BE THAT FOR THE INSTRUMENT ITSELF DURING CALIBRATION PLUS THE APPROPRIATE MEASUREMENT CAPABILITY OF THE LABORATORY.

THE UNCERTAINTIES ARE BASED ON AN ESTIMATED LEVEL OF CONFIDENCE OF 95%.
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TEST ITEMS, MATERIALS SPECIFIC TESTS OR BEST MEASUREMENT CAPABILITY
CATEGORY OR PRODUCTS TESTED PROPERTIES MEASURED EXPRESSED AS AN UNCERTAINTY (+)*
Rl B RIFRIED ~ HE A A& FRpES R OE WA FEER Ao B RIE A )
CALIBRATION
SERVICES Temperature measurement
(cont’d) instruments

it PRI )
- Digital thermometers Calibration of temperature in accordance with
up to 0.01°C readability in-house method FFR 199903/08

over the following ranges :-

-40°C to 5°C 0.024 °C
5°Cto 95°C 0.023 °C
95°C to 250°C 0.044 °C

* A REPORTED UNCERTAINTY WILL BE THAT FOR THE INSTRUMENT ITSELF DURING CALIBRATION PLUS THE APPROPRIATE MEASUREMENT CAPABILITY OF THE LABORATORY.
THE UNCERTAINTIES ARE BASED ON AN ESTIMATED LEVEL OF CONFIDENCE OF 95%.



