CERTIFICATE OF ACCREDITATION

ANSI-ASQ National Accreditation Board/ACLASS
500 Montgomery Street, Suite 625, Alexandria, VA 22314, 877-344-3044
This is to certify that
Accredited Calibration Services, Inc.
2-1016C Sutton Drive

Burlington, Ontario L7L 6B8 Canada
has been assessed by ACLASS
and meets the requirements of international standard

ISO/IEC 17025:2005

and national standard

ANSI/NCSL Z.540-1-1994

while demonstrating technical competence in the field(s) of

CALIBRATION

in the following areas:
Dimensional, Electrical, Temperature,
Humidity, Mechanical, Force, Hardness,
and Pressure and Vacuum

Refer to the accompanying Scope(s) of Accreditation for information regarding the types

of calibrations to which this accreditation applies.
NYVVE
.Y ;

AC-1172

Certificate Number

@Qﬂ

ACLASS Approval

\\\\.\upul,?’,

N NN
N

Certificate Valid: 05/25/2011-05/27/2014 ;
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Version No. 005 Issued: 05/05/2011 lac=MRA

This laboratory is accredited in accordance with the recognized International Standard 1SO/IEC 17025:2005. This
accreditation demonstrates technical competence for a defined scope and the operation of a laboratory quality
management system (refer to_joint ISO-1LAC-1AL Conmuniqué dated January 2009).



I. Dimensional

SCOPE OF ACCREDITATION TO ISO/IEC 17025:2005
& ANSI/NCSL Z540-1-1994

Accredited Calibration Services, Inc.

(Marsh Metrology)

2-1016C Sutton Drive  Burlington, Ontario L71. 6B8  Canada

Valid to: May 27, 2014

Ron Bake

CALIBRATION

Phone: 905-331-9783

ANSI-ASQ National Accreditation Board/ACLASS

Certificate Number: AC-1172

PARAMETER /
EQUIPMENT

RANGE

CALIBRATION AND
MEASUREMENT
CAPABILITY
|[EXPRESSED AS
UNCERTAINTY (+)]

REFERENCE
STANDARD OR
EQUIPMENT

METHOD(S)

Micrometers - Outside

Up to 4 in
(4 1020} in
(20 10 36) In

(44 + 16L) pin
(32 +22L) pin
(32 +22L) pin

Gage Blocks & Optical
Ilats

Calipers - Outside Jaws

Upto6in
(6 10 40) in

(420 4 3.9L) pin
(350 1+ 17L) pin

Gage Blocks

Calipers - Inside Jaws

Up to 24 in
(24 1o 40) in

(480 + 3.9L) pin
(340 + 191 )pin

Reference Bar and
Gage Blocks

Calipers - Depth

Upto 24 in

(530 + 1.71) pin

Gage Blocks and
Surface Plate

Height Gages

Upto 24 in
(24 10 40) in

(490 + 10L) pin
(260 + 19.21.) pin

Reference Bar, Surface
Plate, and Test
Indicator

Micrometers - Inside
(Head Movement Only)

Upto Iin

(81 +24L) nin

Gage Blocks and
Gage Holder

Micrometers - Inside
(Resolution 0.0001 in)

(Resolution 0,001 in)

Upto6in
(6to24) in
(24 10 40) in

(100 + 121) pin
(38 +22L) nin
(460 + 16.7L) pin

Reference Bar and
Gage Blocks

Micrometers - Depth

Upto 12in

(630 +4.5L) pin

Gage Blocks and
Surface Plate

Bore Gages
(Resolution 0.0001 in)

(0.1 to 0.5)in
(0.5t03)in

(80 2L) pin
(150 + 19L) pin

Master Ring Gages

Proprietary
On File with ACLASS

Version 006 Issued: 05/04/201 1
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PARAMETER /
EQUIPMENT

RANGE

CALIBRATION AND
MEASUREMENT
CAPABILITY
|[EXPRESSED AS
UNCERTAINTY(+)|

REFERENCE
STANDARD OR
EQUIPMENT

METHOD(S)

Indicators
Test, Dial, Digital
(Resolution 0.0001 in)

Upto2in

(68 +25L) pin

Gage Blocks, Calibration
Tester and Surface Plate

IFlatness

Upto4in

5.5 pin

Master Flat

Optical Comparator
Horizontal Readout
Vertical Readout

Upto & in
Upto 8§in

(740 + 8.6L.) pin
(760 + 8.7L) pin

Reading Scale

Thickness (Feeler)
Gages

(0 10 0.05) in

125 pin

Digital Micrometer

I1. Electrical

PARAMETER /
EQUIPMENT

RANGE

CALIBRATION AND
MEASUREMENT
CAPABILITY
[EXPRESSED AS
UNCERTAINTY(+)]

REFERENCE
STANDARD OR
EQUIPMENT

METHOD(S)

DC Voltage - Source

Up to 330 mV
330 mV 1o 3.3
(3.31033)V
(3310 330)V
330 Vio | kV

1.2 pV -+ 14 pviv
10 pV -+ 6.3 pv/v
81 puV + 7.7 nv/iv
780 uV + 12 pV/v
l4mV+ 14 uv/v

Multifunction Calibrator

DC Voltage - Measure

Up to 100 mV
[00mVio IV
(Ito 10)yV
(1010 100) V
100 Vio | kV

Up to 6 kV
(6 to20) kV
(20 10 35) kV

I V496 pv/iv
[0 nV -+ 3.8 pviv
33 uV 84 pviv
38 pvV 10 pv/v
130 pV + 10 pV/v

600MmV -+ 10 mvV/vV
24V 20 mmV/V
STV 490 mV/V

Long Scale DMM

DMM and High Voltage
Probe

DC Current - Source

Up to 330 pA
330 pA to 3.3 mA
(3.3 10 330) mA
(33 10 330y mA
330mA o 1.1 A
(I.IT'to3) A
3toll)yA

(1010 16.5) A
(16.5 10 150) A
(150 to 1 000) A

61 nA + 59 nA/A
57 nA + 73 pA/A
210 nA + 77 pA/A
2.8 WA + 75 nA/A
31 pA -+ 160 pA/A
31 A 290 pA/A
JTUA +420 pnA/A

29 mA + 4.7 mA/A
210 mA + 4.7 mA/A
990 mA + 4.7 mA/A

Multifunction Calibrator

Multifunction Calibrator
and Current Coil

Proprictary

On file with ACLASS

Version 006

500 Montgomery St. Suite 625 | Alexandria, VA 22314 | 703-836-0025

Issued: 05/04/2011
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PARAMETER /
FQUIPMENT

RANGE

CALIBRATION AND
MEASUREMENT

CAPABILITY
|[EXPRESSED AS

UNCERTAINTY (+)|

REFERENCE
STANDARD OR
EQUIPMENT

METHOD(S)

DC Current - Measure

Up to 100 nA
100 nA to | pA
(1to 10) pA
(10 to 100) pA
100 pA to I mA
(1 to 10)y mA
(10 to 100) mA
100 mA to | A

45 pA 16 pA/A
54 pA -+ 1T pAJA
100 pA + 20 pA/A
810 pA + 20 pA/A
[4 nA 115 nA/A
S nA 120 pnA/A
S10nA + 35 pA/A
5.5 pA/A 135 pA/A

Long Scale DMM

AC Voltage - Source

(1 to33) mV
(10 to45) Hz
45 Hz to 10 kHz
(1010 20) kHz
(20 10 50) kHz
(50 10 100) kHz
(100 to 500) kHz
(33 to 330) mV
(10 o 4d45) Hz
45 Hz to 10 kHz
(1010 20) kHz
(20 1o 50) kHz
(50 o 100) kHz
(100 to 500) kHz
J0mVitolddVv
(10 to45) Hz
45 Hz 1o 10 kHz
(1010 20) kHz
(2010 50) kHz
(50 to 100y kHz
(100 10 500) kHz
(33t033)V
(10 10 45) Hz
45 Hz to 10 kHz
(1010 20) kHz
(20 to 50)HkHz
(50 10 100y kHz
(33 to 330) V
45 Hz to | kHz
(1to 10) kHz
(1010 20) kHz
(20 to 50) kHz
(50 10 100) kHz
330 Vil kY
45 Hz to 1 kHz
(1to5)kHz
(510 10) kHz

4.8 uv
4.7 pv
4.8 nv
4.7 pv
9.4 pv
39 v

620 pnv/Iv
120 nV/v
150 pV/v
780 nv/v
2.7mvV/vV
6.2 mV/V

6.8 pVv
7.1 pV
T4 pVv
6.7 pv
25 uv
RENTAY

390 pv/iv
10 pvV/v
120 pV/v
270 nV/v
620 pV/v
1.6 mV/V

43 pv + 230 pviv
66 pV + 110 pv/v
S8 uV A+ 140 pv/iv
42 nv + 230 pv/v
100 pV -+ 540 nV/v
470 pv + 1.9 mV/V

530 uV 230 pv/v
530 pV o+ 110 pVIv
490 pV -+ 190 nv/v
500 pV 270 nV/v
1.3 mV + 700 pv/v

24 mV 10 pv/iv
55 mV + 150 pv/v
S4mV o+ 190 pv/v
53 mV 230 pv/v
3I9mv 1.6 mV/V

8.1 mV 4230 pv/v
gmV + 190 pv/v
8.2 mV + 230 uv/v

Multifunction Calibrator

Proprictary
On file with ACLASS

Version 006

lssued: 05/04/201 1
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PARAMETER /
FEQUIPMENT

RANGE

CALIBRATION AND
MEASUREMENT
CAPABILITY
[EXPRESSED AS
UNCERTAINTY(+)]

REFERENCE
STANDARD OR
EQUIPMENT

METHOD(S)

AC Voltage - Measure

Up to 10 m¥
(1 to40) Hz
40 Hz to | kHz
(1to20)kHz
(2010 50) kHz
(10 to 100) mV
(1 1040) Hz
40 Hz to | kHz
(1 to20)kHz
(20 10 50) kHz
100mVtol Vv
(1 t040) Hz
40 Hz to | kHz
(1 to20)kHz
(20 1o 50) kHz
(lto 1)V
(1 tod0)Hz
40 Hz to | kHz
(1to20)kHz
(20 10 50) kHz
(10 to 100) V
(1 to40) Hz
40 Hz to | kHz
(1 to20)kHz
(20 to 50)kHz
100 Vito 1 kY
(I to40) Hz
40 Hz to | kHz
(Ito20)kHz
(20 10 50) kHz
Up to 6 kV
60 Hz
(6 to 35) kY
60 Hz

4pV 470 pvIv
3JpV A+ 140 pviv
I pV 4220 pviv
2.7 nV 1+ 890 nV/v

4.3 uV 70 pvIiv
2.1 pv A+ 70VIV

dpVor 140 pviv
Vo 300 pnvViv

2 2

40 pV -+ 70 pvV/Iv
21 pV A+ 70 nv/v
21 pV o+ 140 pV/iv
23 uV o+ 300 pV/vV

400 pV + 70 pV/V
220 pV -+ 70 pV/IvV
200 uV A+ 140 pv/v
210 pV -+ 300 pvV/v

4mVv 200 pvV/iv
2mV -+ 200 uvV/v
2.0 mV 200 pv/v
2.0 mV 4350 nv/v

40 mV + 400 pv/v
20mV + 400 pV/v
20 mV -+ 600 pV/v
TOmV + LI mV/V
SV 10mV/V

OV 4+ 51 mV/V

LL.ong Scale Multimeter
Multifunction Calibrator

Proprictary
On File with ACLASS

AC Current - Source

(10 to 16.5) A
(45 o 65) Hz
(65 to 440) Hz

(16.5to 150) A
(45 10 65) Hz
(65 to 440) Hz

(150 to 1 000) A
(4510 65) Hz
(6510 440) Mz

3I3mA + 5.5 mA/A
35 mA + 10 mA/A

270 mA + 5.6 mA/A
270 mA + 10 mA/A

1.7 A+ 5.1 mA/A
LA T 12mA/A

Multifunction Calibrator

and Current Coil

Version 006 Issued: 05/04/2011
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PARAMETER/
EQUIPMENT

RANGE

CALIBRATION AND

MEASUREMENT
CAPABILITY
|[EXPRESSED AS

UNCERTAINTY (+)|

REFERENCE
STANDARD OR
EQUIPMENT

METHOD(S)

AC Current - Source

(29 to 330) nA
(1010 20) Hz
(2010 45) Hz
45 Hz 1o | kiz
(1 to5)kHz
(5t0 10)kHz
(1010 30) kHz
330 pA to 3.3 mA
(100 20) Hz
(20 to 45) Hz
45 Hz to | kHz
(1to5)kHz
(510 10y kHz
(10 1o 30) kHz
(3.3 to 33) mA
(101020)Hz
(2010 45) Hz
45 Hz to | kHz
(I to5)kHz
(510 10) kHz
(1010 30) kHz
(33 to 330) mA
(1010 20) Hz
(20 10 45) Hz
45 Hzto | kHz
(Ito5)kHz
(5t0 10)kHz
(1010 30) kHz
J30mAto3 A
(10 to45) Hz
45 Hz to | kKHz
(110 5)kHz
(5t 10)kHz
Btoll)A
(4510 100) Hz
100 Hz to | kHz
(510 10) kHz

78 nA + 1.6 pA/mA
78 nA + 1.2 pA/mA
78 nA + 970 nA/mA
120 nA + 2.3 pA/mA
160 nA 1+ 6.2 tA/mA
310 nA T 12 pnA/mA

130 nA 4 1.6 ptA/mA
120 nA + 970 nA/mA
120 nA + 780 nA/mA
160 nA 1 1.6 pA/MA
230 nA + 3.9 pA/mA
470 nA + 7.8 pA/mA

1.6 pA + 1.4 mA/A
[.6 pA + 700 pA/A
[.6 pA + 310 pA/A
1.6 A 1 620 pA/A
23 pA L6 mA/A
300 pA 30 mA/A

16 pA + 1.4 mA/A
16 nA + 700 nA/A
16 pA + 310 nA/A
39 nA 1+ 780 nA/A
78 pA 4 1.6 mA/A
160 A -+ 3.1 mA/A

78 pA -+ 14 mA/A
78 pA 1+ 470 pA/A
780 uA + 4.7 mA/A
3.9 mA 4 19 mA/A

1.9 mA + 450 mA/A
1.6 mA + 770 mA/A
1.6 mA + 23 mA/A

Multifunction Calibrator

Proprictary
On file with ACLASS

Version 006

Issued: 05/04/2011
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PARAMETER /
EQUIPMENT

RANGE

CALIBRATION AND
MEASUREMENT
CAPABILITY
|[EXPRESSED AS
UNCERTAINTY (4)]

REFERENCE
STANDARD OR
EQUIPMENT

METHOD(S)

AC Current - Measure

100 pA to 1 mA
(2010 45) Hz
(45 to 100) Hz
100 Hz to 5 klHz
(1 to 10) mA
(2010 45) Hz
(45 10 100) Hz
100 Hz to S kHz
(51020)kHz
(10 to 100) mA
(2010 45) Hz
(4510 100) Hz
100 Hz to 5 kHz
(5t020)kHz
100 mAtol A
(20 to 45) Hz
(4510 100) Hz
100 Hz to 5 kHz
(51020)kHz

200 nA + 1.5 mA/A
200 nA -+ 600 nA/A
200 nA + 300 pA/A

2 uA 4 mA/A
2 uA LS mAA
2 1A 600 pnA/A
2 uA 4 300 pA/A

20 A 4 mA/A
20 pA 1S mA/A
20 pA 600 pA/A
20 pA -+ 300 pA/A

200 pA 4 mA/A
200 pA -+ 1.6 mA/A
200 pA + 600 pA/A
200 pA + 1 mA/A

Long Scale Multimeter

Resistance - Source

Upto 11 €
(1110 33)Q
(33 10110) €2
(11010 330)Q
330 Q0 11 kO
(1.1 10 3.3) k&
(3.3 10011k
(11 1o 33) k&2
(3310 110) k&
(110 1o 330) ke
330 k€2 (o 1.1 MQ
(1.1 10 3.3) MG
(3.3 10 11)MQ
(110 33) MQ
(33 10 110 )M
(110 to 330) MQ
(330 10 1 100) M2

1.2 m&2 -+ 27 nfd/Qd
1.7 m& 4+ 19 nyay
I m€2 -+ 20 €/
2 mEY+ 21 peasey
1.8 me2 -+ 22 pyad
22 e+ 20 pLde2
17 me2 -+ 22 ngd/Q
JO0 m L2+ 19 pga/r
520 m L2+ 19 pgued
2.7 Q4 24 pngyed
3.8 €2+ 24 pga/
100 €2 + 24 pLy/Q
120 €2 1 95 py/
3K 170 png/Cr
37k €2+ 380 pg/Cr
81 K€+ 2.3 mQ
400 K€+ 12 m€/Q

Multifunction Calibrator

Resistance - Measure

Up o 10Q
(10 to 100) Q2
100 €2 1o 1 ke
(110 10) ke
(10 1o 100) kO
100 ko | MO
(1o 10) MG
(10 to 100) MQ
100 MQ 1o | GQ

75 p& -+ 14 n€y/e
520 p€ + 12 Q/Q

570 pu€2 + 10 peyQd
13 ma + 9.7 ny/Q
57 me 4 10 p/Q
2.1 Q15 plyQ

120 €2+ 49 pe/e

79 k€ + 160 n&/Q
500 kQ 1 4.5 m&y/Q

L.ong Scale Multimeter

Proprictary
On File with ACLASS

Version 006

500 Montgomery St. Suite 625 | Alexandria, VA 22314 | 703-836-0025

Issued; 05/04/2011
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PARAMETER /
EQUIPMENT

RANGE

CALIBRATION AND
MEASUREMENT
CAPABILITY
|[EXPRESSED AS
UNCERTAINTY (+)|

REFERENCE
STANDARD OR
EQUIPMENT

METHOI(S)

Capacitance - Source

10 Hz to 1 kHz
Charge/Discharge Rate
(3.3t 1)nk
(1110 33)nkF
(33 to 110y nF
(110 10 330) nk

10 Hz to 600 Hz

Charge/Discharge rate
(03310 1.1y pF

10 Hz to 300 Hz

Charge/Discharge rate
(1.11t03.3)nF

10 Hz to 150 Hz

Charge/Discharge rate
(3.3t 1 )pk

10 Hz to 120 Hz

Charge/Discharge rate

(11 to33)ul

10 Hz to 80 Hz

Charge/Discharge rate
(3310 110) pl¥

Up to 50 Hz

Charge/Discharge rate
(110 to 330) pl

Up to 50 Hz

Charge/Discharge rate

330 pl to I mF

I pl+ 18 pl/F
95 pI* + 1.7 pF/nF
130 pF -+ 1.7 pFinl
570 pF 4+ Ld pF/nl

910 pul + 1.9 pF/nlF

5.7 nF + 1.4 pl/inl

10k + 1.8 nl/pk

52 nF + 2.0 nl/pl

88 nl -+ 3.4 nkF/pk

510 nF -+ 3 nF/pl

990 nl* 1+ 3.4 nl/ pl

Multifunction Calibrator

Proprietary
On File with ACLASS

Capacitance - Source
Fixed Values

I nF
| kiHz
I pkf
100 Hz
120 Hz
1 kHz
10 pF
100 Hz
120Hz
| kHz
100 pF
100 Hz
120H 2
| kHz
I mF
100 Hz
120Hz2
| kHz

280 pl

1.5 nlF
I.5nF
I.5nF

I5nl
15 nF
I5nl

150 nl
150 nl
150 nl

1.9 pl
2.0 pl
2.0k

Standard Capacitors

Version 006

500 Montgomery St. Suite 625 | Alexandria, VA 22314 | 703-836-0025

Issued: 05/04/2011

Page 70112

| WWW.FI(Z|E]SSCDI|)‘C(}IH

Hlac-vRA

W o
A N
ST

@



PARAMETER /

CALIBRATION AND
MEASUREMENT

REFERENCE
STANDARD OR

METHOIXS)

; — D 'APABILIT
EQUIPMENT RANGI ( A)I A‘l ‘I‘I | Y ‘ [ e
|[EXPRESSED AS EQUIPMEN
UNCERTAINTY (+)]
Capacitance - Source Al L 110 uF
Fixed Values 1J9°H2 H Standard Capacitors
' Conn) ' 1202 110 ple
. | kHz 150
Inductance - Source LUmH
Fixed V’Il‘ll x 100 Hz 6.5 nH Standard Inductors
e v | kHz 6.5 pH
74 ¢ C )
Resistors - Source :4_' e g.¥.10 13
Fixed Values 2lon oL I Standard Resistors Kit
s 5.97 kQ 790 mQ B
(at 1 ke) .
95.3 kQQ 12 Q2

Frequency - Source
Using Calibrator’s
Normal Output

Using Calibrator’s
Oscilloscope Output

(0,01 to 120) Hz
120 Hz to 1.2 kHz
(1.210 12)KkHz
(1210 120) kHz
120 kHz to 1.2 MHz
(1.2102)MHz

50 kHz to 100 MHz
(100 10 300) MHz
(300 10 600) MHz

11O pHz -+ 1.2 pHz/Hz
480 pHz + 1.6 pHz/Hz
400 pHz + 1.9 pHz/Hz
1.2 mHz + 1.9 pnHz/Hz
1.2 mHz + 1.9 pHz/Hz
[4 mHz+ 1.9 pHz/Hz

5.1 Hz + 1.9 Ha/MHz
300 mHz -+ 1.9 HZ/MHz
70 mHz + 1.9 Hz/MHz

Multifunction Calibrator

I'requency - Measure

I Hz to 10 MHz

100 nHz 1+ 500 plHz/Hz

Long Scale Multimeter

Oscilloscopes
Bandwidth
(Leveled Sine Wave)

DC Voltage
50 Q load
I M Q load
Square Wave
Amplitude
50 Q) load
[ M Q load

Rise Time

Time Marker

50 kHz to 600 Mz

OVioo.oV
OVi 130V

OVioo6.6V
OVio 130V

3.5 ns Pulse Edge

(210 10) ns
(20 1o 100) ns
(100 to 500) ns

(11020)ms
(50 1o 500) ms

(1to5)s

(4.8 1+ 0.0068 X"y %

370 pV + 1.9 mV/vV
500 pV -+ 460 nvV/v

460 VvV -+ 190 nv/v
640 vV -+ 770 pV/Iv

40.85 ps

7.8 ps +2.9ns/s
7.7 ps + 27 ns/s
7.7 ps -+ 150 ns/s
8.0 ns 1 4.6 ps/ms
44 ns -+ 1.4 psims
9 ms 2.8 ms/s

Multifunction Calibrator

Proprietary
On File with ACLASS

Version 006

lssued: 05/04/2011

Page 8ol 12

500 Montgomery St. Suite 625 | Alexandria, VA 22314 | 703-836-0025 | www.aclasscorp.com

e
SN,

,a’,“



PARAMETER /
EQUIPMENT

RANGE

CALIBRATION AND
MEASUREMENT
CAPABILITY
|[EXPRESSED AS
UNCERTAINTY(+)]

REFERENCE
STANDARD OR
EQUIPMENT

METHOIXS)

Thermocouple
Simulation and Measure
J-type thermocouple
K-type thermocouple

S-type thermocouple

T-type thermocouple

(6310 1473) K
(<210 10 1 200) °C

(7310 10645) K
(-200 to 1 372)°C

(27310 1 673)K
(0 to 1 400)“C

(23 10673) K
(=250 to 400) °C

0.24 K
(0.24 °C)

025K
(0.25°C)

0.52 K
(0.52°C)

025 K
(0.25°C)

RTD Simulation

PL385 (100 Q)

PE385 (1000 €2)

PE3916 (100 £2)

P 3926 (100 £)

Ni 120 (120 €)

Pt 385 (200 €2)

PL 385 (500 )

(73101 073) K
(=200 to 800) °C

(7310 903) K
(=200 1o 630) °C

(73 10 903) K
(<200 1o 630) “C

(73 10 903) I
(=200 10 903) °C

(19310 533) K
(-80 to 260) °C

(7310 903) K
(=200 10 630) “°C)

(7310 903) K
(200 1o 630) °C

0.00 KK
(0.09 °C)

0.10 K
(0.1 °C)

0.09 K
(0.09 °C)

0.09 K
(0.09 °C)

0.13 K
(0.13°C)

0.10 K
(0:1°C)

0.1 K
(0.1 °C)

Multifunction Calibrator

Proprietary
On File with ACLASS

Version 006

Issued: 05/04/2011
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IH1. Temperature

CALIBRATION AND
MEASUREMENT

REFERENCE

> T
'IA&’]‘[I;']& E IIVEIU RANGE CAPABILITY STANDARD OR METHOD(S)
’ ! |[EXPRESSED AS EQUIPMENT
UNCERTAINTY ()]
Temperature at lce Point L1 0,033 K Standard Multimeter
(0°C) 0.033 °C R

Temperature - Measure

(7310933) K
(200 1o 660) "C

(0.032 K+ 0.000004 K/K)
(0,032 °C + 0.000004 “C/°C)

and Platinum
Resistance
Thermometer

Proprietary
On File with ACLASS

1V. Humidity

PARAMETER/
FQUIPMENT

RANGE

CALIBRATION AND
MEASUREMENT
CAPABILITY
|[EXPRESSED AS
UNCERTAINTY (+)]

REFERENCE
STANDARD OR
EQUIPMENT

METHOD(S)

Humidity - Source

(10 to 95) "R H

0.81 %RH
0.014 %RH/ R

Humidity - Measure

(10 to 95) "aRH

0.7 %RH + 0.15 %RH/%RH

Humidity Chamber and
Humidity Meter

Proprictary
On File with ACLASS

V. Mechanical

PARAMETER/

CALIBRATION AND
MEASUREMENT

REFERENCE

EQUIPMENT RANGE CAPABILITY STANDARD OR METHOD(S)
e ‘ [EXPRESSED AS EQUIPMENT
UNCERTAINTY (1)]
UP to 410 2 1.ome +0.016 |'|1"/L! Class 3 Wcighls
Balances Up to 9 kg (20 1b) 0.1 ¢+ 0.092 me/o Class 6 Weights
sy T T AR Proprietary
77 | 02 . i
(0.00022 1b + 0.000092 1b/1b) On File with ACLASS
Scales Up 1o 400 1b (0.24 +0.00021) Ib/1b Class 6 Weights

Version 006 Issued: 05/04/2011

500 Montgomery St. Suite 625

Page 10012

Alexandria, VA 22314 | 703-836-0025 | www.aclasscorp.com




PARAMETER/

EQUIPMENT RANGE

CALIBRATION AND

MEASUREMENT

CAPABILITY [EXPRESSED
AS UNCERTAINTY (+)]

REFERENCE
STANDARD OR
EQUIPMENT

METHOD(S)

(0.4 to 2) Nm
(4 1o 18) Ibl'in
(2.26 10 11.29) Nm
(20 10 100) Ibl+in
Torque Tools (67 10 338.9) Nm
(50 10 250) IblHft

(271.1 to 1355.8) Nm

(200 10 1000) Ibf i

(0.000034 Nm + 0.00056 Nm/Nm)
(0.003 1bf in + 0.00056 bl in/Ibf in)
(0.0339 Nm + 0.00261 Nm/Nm)
(0.3 b in +0.0023 1 Ibf=in/Ibf+in)
(0.22 Nm + 0.00727 Nm/Nm)
(0.16 IbIHU + 0.005359 IbE/IbT)

(0.46 Nm + 0.078 1 Nm/Nm)

(0.34 IbF ft + 0.00576
Ibf 11/1b1 1)

Torque Tester

Torque Transducer
and Torque Display

Proprictary
On File with ACLASS

VL. Pressure and Vacuum

PARAMETER/

CALIBRATION AND
MEASUREMENT
CAPABILITY
|[EXPRESSED AS
UNCERTAINTY (+)]

REFERENCE
STANDARD OR
EQUIPMENT

METHOIXS)

(-10 1o 30) psi

(30 10 50) psi

(50 to 100) psi
(100 to 300) psi
(300 to 600) psi
(600 to 1 000) psi

Pressure - Pneumatic

0.0005 psi + 0.43 ppsi/psi
0.0089 psi + 0.59 ppsi/psi
0.016 psi + 0.83 ppsi/psi
0.041 psi + 2.4 ppsi/psi
0.075 psi + 2.5 ppsi/psi
0.18 psi -+ 1.7 ppsi/psi

Precision Pressure
Controller used as
Standard
Calibration Media -
Nitrogen

41.4 kPato 16.5 MPa
(6 10 2 400) psi

207 kPa to 82.7 MPa
(30 to 12 000) psi

41.4 kPato 16.5 MPa
(610 2 400) psi

Pressure - Hydraulic
Cross IFloating

207 kPato 82.7 MPa
(30 10 12 000) pHi

34.48 1o 137.92 MPa
(5 000 to 20 000) psi

220 Pa + 0,19 Pa/Pa
(0.032 psi to 0.000028 psi/psi)

.24 kPa + 0.19 Pa/Pa
(0.18 psi +0.000028 psi/psi)

282 Pa+ 0,17 Pa/Pa
(0.041 psi -+ 0.000025 psi/psi)

344 Pa + 0.25 Pa/Pa
(0.05 psi +0.000037 psi/psi)

76.8 kPa + 0.00055 Pa/kPa
(11.2 psi - 0.00008 psi/psi)

Comparison to Ruska
2400 Standard Dead
Weight Tester

Proprietary
On File with ACLASS

Version 006 Issued: 05/04/2011

Page 1ol 12

500 Montgomery St. Suite 625 | Alexandria, VA 22314 | 703-836-0025 | www.aclasscorp.com




VII. Force

PARAMETER/
EQUIPMENT

RANGE

CALIBRATION AND
MEASUREMENT
CAPABILITY
[EXPRESSED AS
UNCERTAINTY(+)]

REFERENCE
STANDARD OR
EQUIPMENT

METHOD(S)

Tensiometers

(5 to 600) Ib

(1.6 +0.034 x) b

Class 6 Weights

Proprietary
On File with ACLASS

VIII. Hardness

PARAMETER /

CALIBRATION AND
MEASUREMENT

REFERENCE

EQUIPMENT RANGIE CAPABILITY STANDARD OR METHOD(S)
’ ’ |[EXPRESSED AS EQUIPMENT
UNCERTAINTY(+)|
Hardness
(Rockwell scale)
B Scale Low 2 HRB
Mid .6 HRB
High .8 HRI3
| o i Imlirlulcl (I‘mnpalu'isun Proptletary
C scale Low i c to Hardness Test i ; s o
Mid | 3 HRC Blocks On File with ACLASS
High I.I HRC
Superficial 30T scale Low 1.6 HR 30T
Mid [.3 HR 30T

High

I.4 HR 30T

Notes:

1. Calibration and Meastoremtent Capabilitios (CMC) (lxpanded Uncertainties) are based on approximatel a 95% confidence interval,

using a coverage of k-2,

5

20 iy laboratory offers calibration services in its laboratory and on-stie at customer-designated locations. Satellite sites may also be
establisted at key customer locations. Stnce on=site and’or satetlite site conditions are tvpically more variable than those in the

lahoratory, larger measurement uncertaintics are expected on-site than what s reported on the aeeredited scope. .

30 N measwred value, o measured value in Ibf, 1o Length i inclies.

Ao This scope s part of and must be included with the Certificate of Acereditation No. AC-1172,
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