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GRC Calibration Laboratory Capabilities
· Dimensional Lab - Linear measurement 

· Electrical Lab - General instrumentation repair and calibration 

· Flow Lab - Flow meter, venturi, flow nozzle calibration, pitot tubes, anemometers, turbine orifice plates, flow switches 

· Force - Located in Pressure Lab, load cells and dynamometers are calibrated using dead weight or standard load cells 

· Gas Analysis - Located in Flow Lab, measure byproducts of combustion using NIST Standard gases 

· Mass Measurement - Three precision balances and master weights comprise mass measurement method 

· Oxygen Service Certification - Located in Building 110, pressure transducers cleaned and certified for oxygen use 

· Pressure Calibration Lab - Wide variety of pressure measurement equipment calibrated using manual and automated systems 

· Primary Electrical Laboratory - Major electrical disciplines supported in an environmentally stable, EMI/RFI shielded lab 

· RF/Microwave - Located in the Electrical Lab, high frequency related equipment is serviced 

· Temperature - Shared work between Primary Electrical Lab and Flow Lab, entails variety of calibrators, temperature sensors, baths, ovens and other related hardware 

· Torque - Support wrenches, watches and crimpers 

· Vacuum - Servicing includes ion gage control/readout/controllers, thermocouple vacuum sensors, vacuum gage, and vacuum pumps 

· Vibration - Charge type accelerometers are calibrated 

Other capabilities available: 

· Video and audio equipment 

· Automated digital multimeter system 

· Frequency standard - Accurate time and frequency signals are received via GPS. 

· Humidity - Using a standard Psychrometer, Dewpoint and chilled mirror systems available 

· Stop watches 

DIMENSIONAL CALIBRATION LAB
Equipment supported by the Dimensional Lab includes, but is not limited to, the majority of linear gaging instruments used in a machine shops' inspection department, tooling setups, model shops, etc. A variety of types and ranges are as follows. 

MEASUREMENT/GENERATION CAPABILITIES: 

· The following measuring instruments can be mechanical or electronic digital readout with .001", .0001", or .00005" resolution: 

· Outside Diameter Micrometers, (O.D. Mic), English to 24", Metric to 600 mm 

· Multi Anvil Micrometer Sets up to 24" 

· Inside Diameter Micrometer Sets, (I.D. Mic), English to 40", Metric to 1000mm 

· Depth Micrometers, (all size bases), up to a 12" rod length 

· Indicating Micrometers 

· Micrometer Heads, .001", .0001", electronic readout or mechanical counters 

· Bore Micrometers, (Tri-Mic) .275" to 3.2" max. 

· Dial Calipers to 24" 

· Vernier Calipers to 36" 

· Electronic Digital Readout Calipers to 24" 

· Height Gages, (Dial, Vernier, and Electronic Digital), English to 36", Metric to 600mm 

· Dial Indicators, AGD to Long Range, English & Metric 

· Dial Test Indicators, English & Metric 

· All calibrations come with certification stating calibrated to manufacturers spec. or industry/national standards. Repairs done in house as needed to get the highest possible accuracy. User will be notified if a gage needs an outside source repair. 

· All makes & models are within the Dimensional Labs' ability! 

ELECTRICAL LAB
Equipment supported in the Electrical Calibration Lab includes, but is not limited to, power supplies, signal conditioners, amplifiers, digital and analog oscilloscopes, digital multimeters, data acquisition systems, XY/Chart recorders, TV/Video/VCRs, charge amplifiers, frequency-to-DC converters, temperature indicators and process controllers, panel meters, instrument controllers and curve tracers. 

MEASUREMENT/GENERATION CAPABILITIES : 

· Automated digital multimeter, amplifier and signal conditioner systems 

· NTSC, PAL, SECAM standard for video alignment and verification 

· Power Supply Load Bank 

· Compliment of standards necessary to accomplish above mentioned tasks 

· See GRC Calibration Laboratory Capabilities Table for additional information 

FLOW LAB
Typical equipment serviced includes turbine flow meters, thermal mass flow meters, sonic nozzles, venturi and orifice runs. 

MEASUREMENT/GENERATION CAPABILITIES :

· 1 sccm to 60 slpm at 0.20% accuracy using air, nitrogen, helium, or argon 

· 1 sccm to 40 slpm at 0.50% accuracy using gaseous fuels (propane, etc) 

· 7 to 300,000 slpm at 0.50% accuracy, air, 225 psig, ambient temperature 

· 14 to 100,000 slpm at 0.50% accuracy, nitrogen, 1000 psig, ambient temperature 

· Water flow from 0.01 to 285 gpm at 0.20% accuracy, 50 - 90° F 

· Stoddard solvent flow from 1 to 600 lbM/hr at 0.25% accuracy 

· Fuel injector testing to 1000 psi inlet pressures 

· See GRC Calibration Laboratory Capabilities Table for additional information 

FORCE
Equipment supported in the Force Lab includeload cells and tensile testers. Semi automated Interface Gold Standard utilized for reduced calibration of load cells.

MEASUREMENT/GENERATION CAPABILITIES : 

· Utilize dead weights and standard load cells 

· Range of 50 grams to 100,000 pounds 

· Compression and tension calibrations performed in most cases 

· Special mounting may need fabrication of fixture 

· See GRC Calibration Laboratory Capabilities Table for additional information 

GAS ANALYSIS
Typical equipment serviced includes flame ionization detectors, chemiluminecent analyzers, paramagnetic oxygen analyzers, nondispersive infrared analyzers, and personal safety monitors utilizing chemical cells. 

MEASUREMENT/GENERATION CAPABILITIES :

· Various Standard Reference Materials from NIST 

· Gas dilution capabilities to 0.50% 

· See GRC Calibration Laboratory Capabilities Table for additional information 

MASS
Mass comparisons done with digital scales and balances using precision weight sets. Scales and balances are calibrated, as well. 

MEASUREMENT/GENERATION CAPABILITIES :

Range from 1mg (2.2-6 lb.) to 33 Kg (70.5 lb.)

	AE 240 Delta
	Range Balance
	

	40g Range
	Standard Deviation
± 0.02 mg
	Linearity
± 0.03 mg

	200g Range
	Standard Deviation
± 0.1 mg
	Linearity
± 0.2 mg

	PM 2500 Delta
	Range Balance
	

	500g Range
	Standard Deviation
± 0.001 g
	Linearity
± 0.002 g

	2100g Range
	Standard Deviation
± 0.003 g
	Linearity
± 0.005 g

	PM 34-K Delta
	Range Balance
	

	4000g Range
	Standard Deviation
± 0.1 g
	Linearity
± 0.2 g

	3200g Range
	Standard Deviation
± 0.3 g
	Linearity
± 0.5 g


PRESSURE CALIBRATION LAB
Equipment supported in the Pressure Calibration Lab includes, but is not limited to, the majority of absolute, differential and gage type pressure transducers (strain gage, piezoresistive, solid state or thin film). The lab also supports high accuracy pressure standards/indicators, pressure transducers, dead weight testers, gauges, transmitters, E to P converters. 

MEASUREMENT/GENERATION CAPABILITIES:

· PSI 8400 Series to ± 0.02% 

· Lab range from 1 Torr to 12,000 PSI 

· Reference Standard Uncertainties up to ± 0.0035% 

· MKS, Ruska Mensor and Digiquartz Standards characterized to better than ± 0.012% 

· An environmental chamber allowing transducer temperature testing from -300° F to 1050° F 

· Full automation to calibrate up to 20 transducers concurrently 

· Automated System Uncertainties less than ± 0.02% of full scale 

· 3 semi-automated data acquisition systems 

· 3 deadweight systems with autoprompters to reduce calibration errors 

· See GRC Calibration Laboratory Capabilities Table for additional information 

PRIMARY ELECTRICAL LAB (PEL)
High accuracy electrical disciplines supported including DC and AC Voltage/Current standards; standard and decade capacitors/resistors; capacitance and inductance bridges/meters, high accuracy digital multimeters; multifunction calibrators; temperature calibrators/indicators; ice point references; electrometers; nanovolt sources; thermal humidigraphs; hygrometers; impedance bridges; megohmeters; Standard Platinum Resistance Thermometers (SPRTs), picoamp sources, voltage dividers, and current shunts. 

MEASUREMENT/GENERATION CAPABILITIES :

· DC Voltage 0 to 1100 V, ± 1 to 2 parts per million (ppm), ± 1.0 ppm at 10 volts 

· AC Voltage from 2.2 mV to 1000 V, ± 18 ppm (best) from 10 Hz to 1 MHz, increasing to ± 0.35% at 30 MHz 

· DC Current, ± 10 to 500 ppm, from 1 nA to 100 A 

· AC Current, ± 0.013% to 0.028%, from 10 mA to 20 A and 10 Hz to 50 kHz 

· Capacitance from 0.01 fF to 100 Farad ± 0.05% best 

· Inductance from 1 pH to 1111 Henry ± 0.05% best 

· Resistance <1 ppm to 1 Megohm, typically ± 0.07% to 1010 ohm and ± 0.5% at 1013 ohm 

· Relative Humidity ± 0.5% from <1% to 90% 

· Dewpoint ± 0.2° C from -65° C to 60° C 

· Triple Point of Water for Standard Platinum Resistance Thermometers (SPRT) 

· Comparison of SPRT from -196 to 660° C 

· See GRC Calibration Laboratory Capabilities Table for additional information 

RF/MICROWAVE
Equipment supported by the Electrical RF/Microwave section comprise frequency/ microwave generators/synthesizers, frequency counters, spectrum analyzers, distortion analyzers, programmable filters, power meters, phase measurements, and time code generators. 

MEASUREMENT/GENERATION CAPABILITIES:

· Frequency generation: 1 mHz to 5 MHz, 10 mHz to 26.5 GHz 

· Frequency measure: DC to 40 GHz, average 1 ppm in 109 

· No waveguide capabilities 

TEMPERATURE
Calibrate or characterize thermistors, thermocouples, RTDs, temperature probes, baths, reference ovens. 

MEASUREMENT/GENERATION CAPABILITIES :

· Current range -195 to 1650° C using various ovens and baths 

· See GRC Calibration Laboratory Capabilities Table for additional information 

TORQUE
Calibration of torque wrenches, watches and screwdrivers; pull test gauges, cable tensiometers, crimping tools and torque calibrators. 

MEASUREMENT/GENERATION CAPABILITIES :

· Torque range from 0.5 in. oz. to 1000 ft lb. 

· Utilizing six load cells with uncertainties 0.1% F.S. 

· 20 in. lb. 

· 200 in. lb. 

· 100 ft. lb. 

· 200 ft. lb. 

· 500 ft. lb. 

· 1000 ft. lb. 

· Water torque calibrator (sine plate mehtod) 0.5 to 215 in. oz. 

· See GRC Calibration Laboratory Capabilities Table for additional information 

VACUUM
Typical equipment serviced includes ion gage control/readout/controllers, thermocouple vacuum sensors, vacuum gage, and vacuum pumps. 

MEASUREMENT/GENERATION CAPABILITIES:

· Spinning Rotor (molecular drag) Standard Gauge 

· Turbomolecular Pump capable of maintaining 5 x 10-7 Torr 

· From ± 1.5 to ± 3.5% from 1 Torr to 1 x 10-6 

VIBRATION (ACCELERATION)
Accelerometers and vibration pickups are calibrated in the Electrical lab. 

MEASUREMENT/GENERATION CAPABILITIES : 

· 20 Hz to 10 kHz frequency response sweep up to 2.5% (uncertainty ± 1.2 %) 

· 100 Hz sensitivity (calibration point) (uncertainty ± 1.2 %) 

· Resonant frequency up to 50 K 

· Charge type/Isotron capabilities 

GRC Calibration Laboratory Capabilities Table
as of January 2002 

	PARAMETERS
	GRC
RANGE
	GRC
UNCERTAINTY

	Acceleration
	30 Hz to 10 kHz
	± 5 %

	AC Current
(10 Hz to 50 kHz)
	10 mA
	± 0.013%

	
	20 mA
	(10 Hz to 20 kHz)

	
	30 mA
	± 0.018%

	
	50 mA
	(20 kHz to 50 kHz)

	
	100 mA
	± 0.028%

	
	200 mA
	(50 kHz to 100 kHz)

	
	300 mA
	(50 kHz to 100 kHz)

	
	500 mA
	(50 kHz to 100 kHz)

	
	1A
	(50 kHz to 100 kHz)

	
	2A
	(50 kHz to 100 kHz)

	
	3A
	± 0.018%

	
	5A
	(10 Hz to 20 kHz)

	
	10A
	± 0.028%

	
	20A
	(20 kHz to 50 kHz)

	AC Ratio
	1:1 to 1:0.001
	± 1.0 ppm

	AC Voltage
	600µV to 1kV
(10 Hz to 30 MHz)
	± 18 ppm (Best)

	
	0.25 v to 10.0 v
(30 MHz to 100 MHz)
	± 0.01 to 1.4 %

	Capacitance
	0.01 fF to 100 F
(10 Hz to 2 MHz)
	± 0.05% (best)

	DC Voltage
	10nV to 1100V
	< ± 1.0 ppm (best)

	
	1.1kV to 10kV
	± 0.01%

	DC ratio
	10:1
	± 0.2 ppm

	
	100:1
	± 0.5 ppm

	
	1.1:0.0000001
	± 0.1 ppm

	Dew Point /
Relative Humidity
	-45° C to 60° C/
	± 0.2 C/

	
	<1 to 100%
	± 0.5% RH

	Gas Flow
	1.0 sccm to 50 slpm
Volume displacement (5)
	± 0.20 % 

	
	0.6 to 4.0 pps
sonic nozzles (8)
	± 0.5 % 

	
	0.0003 pps to 3.5 pps
orifices (6)
	± 0.5 % 

	
	3.5 to 30 pps
venturi (2)
	± 0.25 % 

	Liquid Flow
	0.01 to 285 gpm H2O
weight-time calibrator
	± 0.20 %

	
	1 to 600 pph
weight-time calibrator stoddard solvent
	± 0.25 %

	
	0 to 2.5 gpm
turbine meter Xfer standard
	± 1.5 %

	Force
	0 to 1000 lbf
deadweight
	± 0.01 %

	
	100 lbf to 100 Klbf
proving rings
	0.025 %

	
	5 to 50 Klbf
load cells
	± 0.038 % reading absolute

	Helium Leak Rate
	5.9x10-9 to 6.2x10-8 scc/s
	± 3.0% o C

	Inductance
(10 Hz to 2 MHz)
	1 pH to 1111 H
	± 0.05% (best)

	Mass
	1 mg to 32 Kg
	SD ± 0.02 mg to ± 0.3 g 
LIN ± 0.03 mg to ± 0.5 g

	Microphone Sensitivity
	114 dB
125 Hz to 2 kHz
	± 0.3 dB

	Phase Angle
(Electrical)
0 to 360 deg.
	1 Hz
	± 0.1 Degree

	
	10 Hz to 50 kHz
	± 0.05 Degree

	
	50 kHz to 100 kHz
	± 0.05 to ± 0.7 Degree

	
	100 kHz to 10 MHz
	± 0.35 to ± 0.7 Degree per 100 kHz

	
	10 MHz to 1.0 GHz
	± 1.5 Degree

	Pressure/Static
	1.37 to 172.37 KPa
(0.2 to 25 psi)
	± 35 ppm

	
	11.72 to 689.48 KPa
(1.7 to 100 psi)
	± 35 ppm

	
	13.79 K to 6.89 MPa
(2.0 to 1000 psi)
	± 35 ppm

	
	6.89 to 13.79 MPa
(1000 to 2000 psi)
	± 81 ppm

	
	41.37 K to 82.74 MPa
(6 to 12,000 psi)
	± 81 ppm

	Pressure/Vacuum
	0.1 to 1 torr A
	± 0.06% Rd ± 1 count

	
	1 to 10 torr A
	± 0.06% Rd ± 1 count

	
	1 to 10 torr D
	± 0.06% Rd ± 1 count

	
	10 to 100 torr A
	± 0.06% Rd ± 1 count

	
	100 to 1000 torr
	± 0.01% F.S.

	Resistance
	0.001 to 0.1 ohm
	< ± 10 ppm

	
	1.0 ohm
	< ± 0.2 ppm

	
	10 K ohm
	< ± 0.6 pp

	
	1 to 10 K ohm
	< ± 1.0 ppm

	
	10 K to 100 M ohm
	< ± 10 ppm

	
	100 M to 1 T ohm
	< ± 0.2 %

	
	1 T to 10 T ohm
	± 0.5 %

	Temperature 
(ITS 90) 
Fixed points and SPRT's 
-195.794° C 
to 
660.323° C 
	LN2 BP
-195.794° C
	± 4.5 mK

	
	HG TP
-38.8344° C
	± 4.0 mK

	
	WTP
0.01° C
	± 0.2 mK

	
	GA MP
29.7646° C
	± 3.0 mK

	
	IN FP
156.5985° C
	± 3.0 mK

	
	SN FP
231.928° C
	± 5.0 mK

	
	ZN FP
419.527° C
	± 5.0 mK

	
	AL FP
660.323° C
	± 6.0 mK

	Torque
	0.0035 to 1.518 NM
(0.5 to 215 in. oz. )
	± 0.2 % rdg.

	
	2.26 to 1356 NM
(20 in. lbs. to 1000 ft. lbs.)
	± 0.1 % F.S.

	Gas Analysis
	
	

	Oxygen
	0 to 21%
	call Flow Lab (216-433-5941)

	CO2 in N2
	2.0 % to 14 % concentration
	± 0.0022 mole to 0.14 mole %

	CO in N2
	50 ppm to 5000 ppm
	± 0.5 ppm to 50.0 ppm

	C3H8 in Air
	3.0 ppm to 500 ppm
	± 0.03 ppm to 4.0 ppm

	NO in N2
	97 ppm to 942 ppm
	± 0.7 ppm to 9.0 ppm

	Residual Hydrocarbon
	0 to 5.0 ppm
	± 3.0 cm-3 0.05 ppm



