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Revised 3/10/2006
SECTION 1:
Preface;
The purpose of the Laboratory Equipment Manual is to provide a method of verifying and documenting the suitability of laboratory equipment for testing purposes in accordance with the Louisiana Department of Transportation and Development Hot Mix Asphalt Plant Laboratory accreditation program.

Equipment Verification / Manual Organization Procedure:
The intent of this manual is to provide a working document for laboratory personnel or certified equipment technicians to document the finds of routine inspections of laboratory testing equipment.  Guidelines for completion and maintenance of this manual are as follows:

1. The Laboratory Supervisor shall review the Laboratory Equipment Calibration / Verification Summary at the beginning of each month and coordinate the necessary laboratory equipment verification equipment checks due. 

2. All documents are to be completed in ink and signed by the certifying technician.

3. Current equipment calibration / verification documents are to be stored in the Laboratory Equipment Manual and available to laboratory personnel.

4. A filing system shall be developed with a folder for each section of this manual and the preceding verification documents stored for a period of no less than 3 years.
Revised 3/10/2006
SECTION 2:
Laboratory Equipment Calibration / Verification Summary
	Unknown HMAC Co.

	Equipment / Maintenance
	Frequency
	Verification Procedure
	Date Performed
	Date Due

	Sieves (condition / opening size)
	12 Mo.
	HMAC 1
	
	

	Shakers (sieving thoroughness)
	12 Mo.
	HMAC 2
	
	

	Specific Gravity of Fine Aggregate Equipment
	6 Mo.
	HMAC 3
	
	

	Tensile Equipment (dimensions, temp.)
	6 Mo.
	HMAC 4
	
	

	Compression Machines (standardize)
	12 Mo.
	HMAC 5
	
	

	Fine Aggregate Angularity Equipment
	12 Mo.
	HMAC 6
	
	

	Gyratory Compactor (pressure, angle, freq.)
	6 Mo.
	HMAC 7
	
	

	Gyratory Molds / Ram / Base (dimensions)
	12 Mo.
	HMAC 8
	
	

	General Thermometers (calibrate)
	6 Mo.
	HMAC 9
	
	

	General Balances (standardize)
	12 Mo.
	HMAC 10
	
	

	General Ovens (standardize)
	6 Mo.
	HMAC 11
	
	

	Water Bath (size, temp., suspension)
	6 Mo.
	HMAC 12
	
	

	Timers (verify)
	12 Mo.
	HMAC 13
	
	

	Calipers / Internal Bore Gauge (verify)
	12 Mo.
	HMAC 14
	
	

	Vacuum Pump (verify)
	12 Mo.
	HMAC 15
	
	


SECTION 3

Sieves

Revised 3/10/2006
EQUIPMENT VERIFICATION

SIEVE OPENING SIZES
	Size
	Maximum

(mm)
	Minimum

(mm)

	1 ½
	39.5
	36.4

	1 ¼
	33.2
	30.5

	1
	26.4
	24.2

	¾
	20.1
	18.4

	5/8
	17.0
	15.5

	½
	13.31
	12.11

	3/8
	10.16
	9.20

	5/16
	8.58
	7.75

	¼
	6.78
	6.10

	No. 4
	5.14
	4.60

	No. 8
	2.600
	2.280

	No. 10
	2.215
	1.930

	No. 12
	1.890
	1.640

	No. 16
	1.330
	1.135

	No. 20
	0.970
	0.815

	No. 30
	0.695
	0.575

	No. 40
	0.502
	0.406

	No. 50
	0.363
	0.286

	No. 60
	0.306
	0.238

	No. 100
	0.192
	0.142

	No. 140
	0.141
	0.100

	No. 200
	0.103
	0.070


Revised 3/10/2006
EQUIPMENT VERIFICATION RECORD

SIEVES

DOTD TR 113

VERIFICATION PROCEDURE HMAC 1
Inspected By: _______________________________________________________Date: _______/_______/_______

Previous Verification Date: _____/_____/____ Next Due Date: _____/_____/____Verification Frequency  12 Months

Verification Equipment Used: Calipers # ______________,   Microscope # _____________                                                  
	Sieve ID #:
	Size:
	Condition OK?

	Measurements:

	
	
	

	
	
	


	Sieve ID #:
	Size:
	Condition OK?

	Measurements:

	
	
	

	
	
	


	Sieve ID #:
	Size:
	Condition OK?

	Measurements:

	
	
	

	
	
	


	Sieve ID #:
	Size:
	Condition OK?

	Measurements:

	
	
	

	
	
	


SECTION 4
Mechanical Shakers
Revised 3/10/2006
EQUIPMENT VERIFICATION RECORD

MECHANICAL SIEVE SHAKER

DOTD TR 113

VERIFICATION PROCEDURE HMAC 2
Inspected By: _______________________________________________________Date: _______/_______/_______

Previous Verification Date: _____/_____/____ Next Due Date: _____/_____/____Verification Frequency  12 Months

Verification Equipment Used: Balance # ______________                                                  
	Sieve
	Retained Mass
	Hand Shaking, Material Passing, g
	Percent Passing

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


Comments: ______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
SECTION 5
SPECIFIC GRAVITY AND ABSORPTION OF FINE AGGREGATE
Revised 3/10/2006
EQUIPMENT VERIFICATION RECORD

SPECIFIC GRAVITY AND ABSORPTION OF FINE AGGREGATE 

AASHTO T84

VERIFICATION PROCEDURE HMAC 3
Inspected By: _______________________________________________________Date: _______/_______/_______

Previous Verification Date: _____/_____/____ Next Due Date: _____/_____/____Verification Frequency  12 Months

Verification Equipment Used: Calipers # ______________,   Balance # _____________, Ruler # ________________                                               
	Tamper Mass,
	

	Diameter, 
	
	


	Cone

	Top I.D., 
	
	

	Bottom I.D., 
	
	

	Height, 
	
	

	Wall Thickness, 
	
	


General Condition OK? _______________

Comments: ______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
SECTION 6
Tensile Equipment
Revised 3/10/2006
EQUIPMENT VERIFICATION RECORD

TENSILE EQUIPMENT 

DOTD TR322
VERIFICATION PROCEDURE HMAC 4
Inspected By: _______________________________________________________Date: _______/_______/_______

Previous Verification Date: _____/_____/____ Next Due Date: _____/_____/____Verification Frequency  12 Months

Verification Equipment Used: Calipers # ______________, Calibrated Thermometer # ________________
	Freezer Identification Number
	


	Time Readings
	Calibrated Thermometer Reading
	Freezer Thermometer Reading
	Difference ( + or - )

(0 ± 9°F?)

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


Measurement of Loading Strips:
Width of Loading Strips =Upper ___________, ____________, Lower____________, ______________(0.75 in.)
Comments: ______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
SECTION 7
Compression Machines
Revised 3/10/2006
EQUIPMENT VERIFICATION RECORD

COMPRESSION MACHINES
DOTD TR 322
VERIFICATION PROCEDURE HMAC 5
Inspected By: _______________________________________________________Date: _______/_______/_______

Previous Verification Date: _____/_____/____ Next Due Date: _____/_____/____Verification Frequency  12 Months

Verification Equipment Used: Calipers # ______________,   Balance # _____________                                                  
Documentation provided by the LA DOTD District Laboratory
Comments: ______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
SECTION 8
Fine Aggregate Angularity Equipment
Revised 3/10/2006
EQUIPMENT VERIFICATION RECORD

FINE AGGREGATE ANGULARITY
DOTD TR 121

VERIFICATION PROCEDURE HMAC 6
Inspected By: _______________________________________________________Date: _______/_______/_______

Previous Verification Date: _____/_____/____ Next Due Date: _____/_____/____Verification Frequency  12 Months

Verification Equipment Used: Calipers # ______________,   Balance # _____________                                                  
	Funnel ID #
	

	Opening Diameter, 90°  (12.7 ± 0.6mm)
	

	Opening Diameter, 180°  (12.7 ± 0.6mm)
	


Height from funnel to the top of the cylindrical measure = ____________ (115 ± 2mm)
Comments: ______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
SECTION 9
Gyratory Compactor
Revised 9/22/2008
EQUIPMENT VERIFICATION RECORD

GYRATORY COMPACTOR 

AASHTO T312

CALIBRATION PROCEDURE HMAC 7
Calibration provided in-house by utilizing the manufacturers recommended procedure or performed by manufacturers certified technician.
Comments: ______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
SECTION 10
Gyratory Compaction Molds 
Revised 3/10/2006
EQUIPMENT VERIFICATION RECORD

GYRATORY COMPACTOR MOLDS 

AASHTO T312

CALIBRATION PROCEDURE HMAC 8
Inspected By: _______________________________________________________Date: _______/_______/_______

Previous Verification Date: _____/_____/____ Next Due Date: _____/_____/____Verification Frequency 12 Months

Verification Equipment Used:   Internal Bore Gauge # ______________,   Balance # _____________                                                  
	Mold ID
	

	Mold Diameter, 149.90 to 150.00
	
	

	Mold Height, 250mm min.
	
	

	Wall Thickness, 7.5mm min.
	
	

	Ram Diameter, 149.50 to 149.75mm
	
	

	Base Plate Diameter, 149.50 to 149.75mm
	
	


	Mold ID
	

	Mold Diameter, 149.90 to 150.00
	
	

	Mold Height, 250mm min.
	
	

	Wall Thickness, 7.5mm min.
	
	

	Ram Diameter, 149.50 to 149.75mm
	
	

	Base Plate Diameter, 149.50 to 149.75mm
	
	


	Mold ID
	

	Mold Diameter, 149.90 to 150.00
	
	

	Mold Height, 250mm min.
	
	

	Wall Thickness, 7.5mm min.
	
	

	Ram Diameter, 149.50 to 149.75mm
	
	

	Base Plate Diameter, 149.50 to 149.75mm
	
	


Comments: ______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
SECTION 11
Thermometers
Revised 3/10/2006
EQUIPMENT VERIFICATION RECORD

THERMOMETERS

GENERAL

VERIFICATION PROCEDURE HMAC 9
Inspected By:__________________________________________________________ Date: ______/______/______

Prev. Inspection Date: ______/______/______ Next Due Date: ______/______/______Verification frequency 6 months

Calibrated thermometer I.D. No.______________________________________________________________________

Test thermometer I.D. No.__________________________________________________________________________

Test thermometer use:______________________________________________________________________________

Test thermometer location:__________________________________________________________________________

Calibrated thermometer temp. reading:________________________________________________________________

Test thermometer temp. reading:______________________________________________________________________

Correction factor for thermometer:____________________________________________________________________

Thermometer tagged accordingly:_____________________________________________________________________

Calibrated thermometer I.D. No.______________________________________________________________________

Test thermometer I.D. No.__________________________________________________________________________

Test thermometer use:______________________________________________________________________________

Test thermometer location:__________________________________________________________________________

Calibrated thermometer temp. reading:________________________________________________________________

Test thermometer temp. reading:______________________________________________________________________

Correction factor for thermometer:____________________________________________________________________

Thermometer tagged accordingly:_____________________________________________________________________

Calibrated thermometer I.D. No.______________________________________________________________________

Test thermometer I.D. No.__________________________________________________________________________

Test thermometer use:______________________________________________________________________________

Test thermometer location:__________________________________________________________________________

Calibrated thermometer temp. reading:________________________________________________________________

Test thermometer temp. reading:______________________________________________________________________

Correction factor for thermometer:____________________________________________________________________

Thermometer tagged accordingly:_____________________________________________________________________

Calibrated thermometer I.D. No.______________________________________________________________________

Test thermometer I.D. No.__________________________________________________________________________

Test thermometer use:______________________________________________________________________________

Test thermometer location:__________________________________________________________________________

Calibrated thermometer temp. reading:________________________________________________________________

Test thermometer temp. reading:______________________________________________________________________

Correction factor for thermometer:____________________________________________________________________

Thermometer tagged accordingly:_____________________________________________________________________

Comments: __________________________________________________________________________________
SECTION 12
Balances 
Revised 9/22/2006
EQUIPMENT VERIFICATION RECORD

BALANCES 

GENERAL
CALIBRATION PROCEDURE HMAC 10
Inspected By: _______________________________________________________Date: _______/_______/_______

Previous Verification Date: _____/_____/____ Next Due Date: _____/_____/____Verification Frequency  12 Months

Verification Equipment Used: Calipers # ______________,   Balance # _____________                                                  
Calibration documentation provided by an independent scale service certified by the Department of Agriculture. 

Comments: ______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
SECTION 13
Ovens
Revised 3/10/2006
EQUIPMENT VERIFICATION RECORD

OVEN TEMPERATURE SETTINGS

VERIFICATION PROCEDURE HMAC 11
Inspected By:____________________________________________________________ Date: _____/_____/_____

Previous Verification Date: _____/_____/_____ Next Due Date: _____/_____/_____ Verification Frequency 6 months

Calibrated Thermometer I.D. No.__________________________________________________________________

	Oven Identification Number
	

	Oven Make
	


	Time Readings
	Calibrated Thermometer Reading
	Oven Thermometer Reading
	Difference ( + or - )

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


	Oven Identification Number
	

	Oven Make
	


	Time Readings
	Calibrated Thermometer Reading
	Oven Thermometer Reading
	Difference ( + or - )

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


Comments: __________________________________________________________________________________
SECTION 14
Water Baths
Revised 3/10/2006
EQUIPMENT VERIFICATION RECORD

WATER BATHS 

GENERAL

VERIFICATION PROCEDURE HMAC 12
Inspected By: _______________________________________________________Date: _______/_______/_______

Previous Verification Date: _____/_____/____ Next Due Date: _____/_____/____Verification Frequency  12 Months

Verification Equipment Used: Calipers # ______________,   Thermometer # _____________                                                  
TR304

	Water Bath ID
	

	Temperature Readings (15min. intervals) 25 ± 1°C (77 ± 1.8°F)?

	
	

	
	

	Overflow Outlet OK?
	Suspension Apparatus OK?


TR322
	Water Bath ID
	

	Temperature Readings (15min. intervals) 25 ± 1°C (77 ± 1.8°F)?

	
	

	
	


TR322
	Water Bath ID
	

	Temperature Readings (15min. intervals) 60 ± 0.5°C (140 ± 1°F)?

	
	

	
	


T85
	Water Bath ID
	

	Temperature Readings (15min. intervals) 23 ± 1.7°C (73.4 ± 3°F)?

	
	

	
	


Comments: __________________________________________________________________________________
SECTION 15
Timers
Revised 3/10/2006
EQUIPMENT VERIFICATION RECORD

TIMERS 

GENERAL

VERIFICATION PROCEDURE HMAC 13
Inspected By: _______________________________________________________Date: _______/_______/_______

Previous Verification Date: _____/_____/____ Next Due Date: _____/_____/____Verification Frequency  12 Months

Certified Stopwatch I.D. Number..........................................................................___www.NIST.gov_______________
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CALIBRATION:

A = Reading on lab timer (sec)

B = Reading on certified timer (sec)

Minimum Percent Accuracy = 0.05% when tested at least 20 minutes

	Laboratory Timer I.D. Number
	

	Certified Timer Reading
	

	Laboratory Timer Reading
	

	Percent Accuracy
	


	Laboratory Timer I.D. Number
	

	Certified Timer Reading
	

	Laboratory Timer Reading
	

	Percent Accuracy
	


	Laboratory Timer I.D. Number
	

	Certified Timer Reading
	

	Laboratory Timer Reading
	

	Percent Accuracy
	


Comments: ______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
SECTION 16
Calipers
Revised 3/10/2006
EQUIPMENT VERIFICATION RECORD

CALIAPERS
GENERAL

VERIFICATION PROCEDURE HMAC 14
Inspected By: _______________________________________________________Date: _______/_______/_______

Previous Verification Date: _____/_____/____ Next Due Date: _____/_____/____Verification Frequency  12 Months

Verification Equipment Used: Gauge Block # ______________
Caliper Reading @ 50.00mm: _____________________

Caliper Reading @ 100.00mm: ____________________                                                 
Comments: ______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
SECTION 17
Vacuum Pumps
Revised 3/10/2006
EQUIPMENT VERIFICATION RECORD

VACUUM PUMP
GENERAL

VERIFICATION PROCEDURE HMAC 15
Inspected By: _______________________________________________________Date: _______/_______/_______

Previous Verification Date: _____/_____/____ Next Due Date: _____/_____/____Verification Frequency  12 Months

Verification Equipment Used: Pressure Gauge # ______________                                                  
Pump Verification:

Reading on Vacuum Gauge: ______________
Manometer Verification:

Reading on Manometer: __________________

Reading on Pressure Gauge: __________________

Comments: ______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
SECTION 18
In-House Calibration Equipment 
In-House Calibration Equipment
Insert calibration equipment documentation in this section.

(Suggested List of Items)

	Equipment
	Approximate Cost

	Digital Temperature Verification
	350.00

	Digital Bore Gauge
	2053.00

	Lenscope, Reticle
	107.00

	Sieve Opening Verification
	244.00

	Absolute Pressure Gauge, NIST Traceable
	465.00

	Calipers
	233.00

	End Measuring Rod, 50mm
	20.00

	End Measuring Rod, 125mm
	20.00

	Steel Rule
	10.00

	Thermometer Thermowell
	Home Made

	TOTAL
	3502.00 (note 1)


Note 1:  Approximate Cost is list price for items.

Revised 3/10/2006
EQUIPMENT CALIBRATION PROCEDURE

SIEVES

VERIFICATION PROCEDURE HMAC 1
I.
EQUIPMENT

A. Caliper readable to 0.01 mm (use for 4.75-mm sieve and coarser).
B. Eye comparator with a 0.1-mm scale or a magnifier (for use with sieves finer than 4.75 mm).
II.
PROCEDURE

A.
For sieves having openings equal to or greater than 4.75 mm, select and measure, using the calipers, the dimensions of at least 4 or 5 sieve openings in each sieve to ensure that the openings in the wire cloth conform to the requirements in Table 1 of AASHTO M 92 (ASTM E 11). Be sure to include, in the selection, any openings that appear distorted or unusual in size. Measure each of the openings as the distance between parallel wires measured at the center of each opening. Measure each opening in both the x (horizontal) and y (vertical) directions. Record the measurements for each of the selected openings. If a sieve has less than 5 full openings, measure all full openings.

B.
For sieves smaller than 4.75 mm, inspect the sieve cloth against a uniformly illuminated background. Use the eye comparator or magnifier to examine any suspicious areas of the cloth. If obvious deviations, such as weaving defects, creases, wrinkles, or excessive foreign matter in the cloth are found, the wire cloth is unacceptable.

C.
Inspect the general condition of the sieve. Check the frame and solder joints for cracks or holes. (Check for pin holes in the finer sieves.)
D.
Check for tightness of the wires on each individual sieve.

Revised 3/10/2006
EQUIPMENT CALIBRATION PROCEDURE

SHAKERS

VERIFICATION PROCEDURE HMAC 2
I.
EQUIPMENT

A. Balance
II.
PROCEDURE

A.
Perform a routine gradation using the normally allotted mechanical agitation time on the given shaker.
B.
Shake each sieve by hand for 1 minute and record the mass of material passing each sieve during the hand shaking procedure.
C.
Determine and record the mass retained on each sieve.
D. Calculate and record the percent passing each sieve through manual agitation.

E. Check for conformance.

Revised 3/10/2006
EQUIPMENT VERIFICATION PROCEDURE

APPARATUS FOR SPECIFIC GRAVITY

AASHTO T-84

VERIFICATION PROCEDURE HMAC 3
I.
EQUIPMENT

A.
Calipers readable to 0.1 mm.

B.
Balance, 500 g capacity, readable to 0.1 g.

C.
Ruler readable to 1 mm.

II.
PROCEDURE / CONE

A.
Measure the inside diameter at the top of the cone to the nearest 1 mm by taking two readings 90° apart using the ruler and record the results.



B.
Invert the cone and repeat step 1.



C.
Place the cone on a flat glass surface. Measure and record the depth of the cone.



D.
Using the calipers, measure the thickness of the cone to the nearest 0.1 mm by taking two readings 90° apart at the top of the cone and two readings 90° apart at the bottom of the cone and record the results.

III.
PROCEDURE / TAMPER

A. Measure and record the diameter of the tamping face to the nearest 1 mm by taking two readings 90° apart using the ruler.
B. Determine and record the mass of the tamper to the nearest 0.1 g.

Revised 3/10/2006
EQUIPMENT CALIBRATION PROCEDURE

TENSILE EQUIPMENT
DOTD TR 322
VERIFICATION PROCEDURE HMAC 4
I.
EQUIPMENT

A. Calipers readable to 0.1 mm.
B.
A calibrated thermometer graduated in 0.1C increments having a range which includes the temperature range to be checked.

C.
A brass thermometer well.


D.
A clothes pin to hold the thermometer
II.
PROCEDURE

A.
Place the clothes pin on the thermometer.

B.
Place the thermometer inside the brass well with the clothes pin attached.  Position the thermometer brass well and clothespin on the shelf where the samples are normally dried.

C.
Take the first reading at least 1 hour after closing the oven (oven should remain undisturbed).  Record the time and temperature readings on both the calibrated thermometer and the oven thermometer.

D.
Take three consecutive readings no less than 1/2 hr. apart.  Determine if a temperature correction factor is necessary.

E.
Measure the tensile loading strips at two locations on each of the upper and lower strips.

Revised 3/10/2006
EQUIPMENT CALIBRATION PROCEDURE

COMPRESSION MACHINES

DOTD TR 322
VERIFICATION PROCEDURE HMAC 5
Verification provided by the LA DOTD District Laboratory

Revised 3/10/2006
EQUIPMENT CALIBRATION PROCEDURE

FINE AGGREGATE ANGULARITY EQUIPMENT

DOTD TR 121
VERIFICATION PROCEDURE HMAC 6
I.
EQUIPMENT

A. Calipers readable to 0.1 mm.


B.
Glass Plate, 60 x 60mm, 1/8” thick.
II.
PROCEDURE

A. Calibrate the volume of the unit weight measure cup according to DOTD TR 620. 
B. Measure the funnel opening sides on both the horizontal and vertical axis and record measure.
C. Measure distance from bottom of funnel to the top of cylinder.
Revised 9/22/2006
EQUIPMENT CALIBRATION PROCEDURE

GYRATORY COMPACTOR

AASHTO T 312
VERIFICATION PROCEDURE HMAC 7
Method is dependant on individual facility:

1.
Calibration / Verification provided by manufacturers certified technician.

2.
Calibration can be performed in-house using the manufacturers recommended calibration procedure and equipment.


(Insert the manufacturer’s procedure within this section.)

Revised 3/10/2006
EQUIPMENT CALIBRATION PROCEDURE

GYRATORY COMPACTOR MOLDS

AASHTO T 312

VERIFICATION PROCEDURE HMAC 8
I.
EQUIPMENT

A.
Calipers, capable of measuring the height of the molds and readable to 0.01 mm.
II.
PROCEDURE

A.
Measure and record the inside diameter of the mold to the nearest 0.01 mm. Rotate the mold 90° (1/4 turn) and measure and record the inside diameter again.
B.
Measure and record the height of the mold to the nearest 0.01 mm. Rotate the mold 90° (1/4 turn) and measure and record the height again.

C.
Measure and record the thickness of the walls of the mold to the nearest 0.01 mm. Rotate the mold 90° (1/4 turn) and measure and record the wall thickness again.
D.
Measure and record the diameter of the ram to the nearest 0.01 mm. Rotate the mold 90° (1/4 turn) and measure and record the ram diameter again.
E.
Measure and record the diameter of the base plate to the nearest 0.01 mm. Rotate the mold 90° (1/4 turn) and measure and record the base plate diameter again.
Revised 3/10/2006
EQUIPMENT CALIBRATION PROCEDURE

THERMOMETERS

GENERAL
VERIFICATION PROCEDURE HMAC 9
I.
EQUIPMENT

A.
Calibrated thermometer, same ASTM designation as test thermometer.

II.
PROCEDURE

A.
Place the calibrated thermometer and the test thermometer at the same depth in the bath and as close together as possible.

B.
Allow at least fifteen minutes for the temperatures of the thermometers to stabilize.  Record the reading from both thermometers.

C.
If the readings are not identical on the thermometers calling for reference procedure E1, replace the test thermometer.

D.
On the baths where the reference procedure E77 is required, a corrected factor must be shown on a label on the bath or thermometer.

Revised 3/10/2006
EQUIPMENT CALIBRATION PROCEDURE

BALANCES

GENERAL

VERIFICATION PROCEDURE HMAC 10
Calibration provided by a certified technician authorized by the Department of Agriculture. 

Revised 3/10/2006
EQUIPMENT VERIFICATION PROCEDURE

DRYING OVEN

GENERAL
VERIFICATION PROCEDURE HMAC 11
I.
EQUIPMENT

A.
A calibrated thermometer graduated in 1.0C increments having a range which includes the temperature range to be checked.

B.
A brass thermometer well.

C.
A clothes pin to hold the thermometer.

II.
PROCEDURE

A.
Place the clothes pin on the thermometer.

B.
Place the thermometer inside the brass well with the clothes pin attached.  Position the thermometer brass well and clothespin on the shelf where the samples are normally dried.

C.
Take the first reading at least 1 hour after closing the oven (oven should remain undisturbed).  Record the time and temperature readings on both the calibrated thermometer and the oven thermometer.

D.
Take three consecutive readings no less than 1/2 hr. apart.  Determine if a temperature correction factor is necessary.

F.
If a correction factor is found to be necessary; identify the installed oven thermometer and apply calibration factor when performing tests.

Revised 3/10/2006
EQUIPMENT VERIFICATION PROCEDURE

WATER BATH

GENERAL

VERIFICATION PROCEDURE HMAC 12
I.
EQUIPMENT


A.
A calibrated thermometer graduated in 1.0C increments having a range which includes the temperature range to be checked.

II.
PROCEDURE


A.
Inspect the water bath for appropriate capacity, overflow capabilities, and suspension apparatus.


B.
Fasten the calibrated thermometer as close as practicable to the test thermometer and obtain and record the temperature of the water 4 times at 15 minute intervals. 

Revised 3/10/2006
EQUIPMENT VERIFICATION PROCEDURE

TIMERS

VERIFICATION PROCEDURE HMAC 13
I.
EQUIPMENT



A.
Timer, readable to 0.1 sec., having a verified accuracy within the tolerance listed in test method.



“or”
www.nist.gov

II.
PROCEDURE

A.
Start the timers simultaneously by pressing the "start" buttons at the same time.




“or”   Note time using www.nist.gov
B.
Run timers for a minimum of 15 min. and stop simultaneously.

C.
Record the two readings and calculate the percent accuracy. 
Revised 3/10/2006
EQUIPMENT VERIFICATION PROCEDURE

CALIPERS

GENERAL

VERIFICATION PROCEDURE HMAC 14
I.
EQUIPMENT

A. An end measuring rod, 50mm and 125mm.
II.
PROCEDURE


A.
Verify accuracy of calipers by measuring the 50mm x 125mm rods.

Revised 3/10/2006
EQUIPMENT VERIFICATION PROCEDURE

VACUUM PUMP

GENERAL
VERIFICATION PROCEDURE HMAC 15
I.
EQUIPMENT

A.
Certified Absolute pressure gauge.

B.
Water vapor trap

C.
Hoses, connectors, tools, misc.

II.
PROCEDURE

A.
Connect the gauge to the system with the trap in-line between the system and gauge.

B.
Make sure all connections are air-tight.

C. Open the number of lines normally used in testing and read and record the pressure indicated on the gauge.


D.
Repeat procedure utilizing the manometer.
HMAC Laboratory Equipment Manual
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