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Report of Inbestigation
Reference Material 8631

Medium Test Dust (MTD)

This Reference haterial (BWD iz intended to be used as a secondary calibration material for calibrating instnament
tesponse of particle sizing instruments, especially optical particle counters. REM 2631 consists of 20 2 of a
naturally ocouring irregularly shaped mdneral dust. The dust is heterogeneous in composition and polydisperse
with respect to size.

BN 2631 cann be used in conjuncton with either of the following two docouments: the National Fluid Power
&gzociation (HFPA) method T2.9.6 B2 “Hydraulic Fluid Power - Calibration of Liguid Automatic Particle
Counters” [1] or the International Organization for Standardization (I5C0 method I30/D03 11171 “Hydraulic
Fluid Power - Calibration of Liguid Automatic Particle Counters™ [2].

Expiration of Material: The material comprising this BI should remain stable indefinitely,.  The referetice
values remain valid provided the BMW iz handled and used in accordance with the instroctions and caution given in
thiz report. Howewer, the size distribution may be altered and the BL invalidated if the material is contaminated
ot sampled improperly.

Caution to User: Scoop sampling directly from the bottle is prohibited becavse it can result in a non-
representative (size fractionated) sample that will permanently alter the size distribution of the remainder of the
BN hiottle.

Instruc tions for Use: Ideally the entire bottle of dust should be wsed in any application of this BN, If this is
impractical, special care must be exercised when taking subsamples from the BRI bottle. To subsample, follow an
accepted procedure including spin riffling, flat pancake sampling, or cone and quartering [3-3]. These sampling
procedures require the entire bottle to be utilized it the reduction to arrive at a split aliquot for analysis.

Material Source and Processing: This material was manufactured and donated by Powder Technologies, Ine.,
Bumnswille, M. EWI 2631 iz a detivative of Arizona Road Dust (I30 Mediom Dust [6] also known as PTI 580
Test Dust! and 3AF 5-20 Test Dust) and was taken from the same production lot, Mo, 4390C, used to make SR
2806 Medinm Test Dust (MTLY in Hydraulic Fluid, Approximately 4.4 kg of material was spin-riffled, bottled,
atid sealed in containers holding 20 g aliguots by Laboratory Quality Services International, South Holland, IL.

The owerall technical ditection of this project was provided by BEA. Fletcher of the WIST Sutface and
Microatialyais Seience Division.

Sattple preparation and optical particle counting were provided by E3. Windsor, data analysizs was petformed by
R.&. Fletchet, both of the NIST Sutface and Mictroanalysiz Seience Division.

The technical and support aspects involved in the izsuance of this BW were coordinated through the Standard
Referenice MMaterials Program by BT, Gettings.
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Experimental design and statistical review of the data were provided by W3, Liggett of the NI3T Information
&ccess and User Interface Division

Homogeneity Testing and Reference Value Determination: NIST evaluated the bottle-to-bottle homogeneity
atid determined the reference values by examining eight bottles of B 2631 selected from the four quadrants of the
spin-riffle sampling wheel. Each 20 g bottle was further spin riffled at WIST to produce approximately 300 mg
satnples of dust. The material was suspended in clean MIL-H-3606 hydraulic oil to produce suspensions of known
concenitration at a nominal 3.9 mgfL level. Eelative measurements were made using an optical particle counter
(HIACROYCO HE-LD 1307 equipped with a light extinction sensor calibrated to [30 4402:1991. No evidence
for bottle-to-bottle inhomogeneity was chserved within the measurement uncertainty calewlated.

An optical particle counter calibrated to the existing IS0 4402:1991 (AC Fine Test Dusf) method was used to
determine the particle size distribution for the eight bottles described above. Table 1 contaitns the particle size
defined by [30 4402:1991, the mean value of the number of particles counted greater than the specified size (n =
297, and the standard deviation of these 29 measurements [7]. The walues presented in Table 1 are based on
hydranlic oil suspensions with MTD particle concentrations of 1 mg/L. Optical particle counter measurements on
this M will depend partially upon the calibration of the counter and the pasticle concentration of the suspension.
T30 4402:1991 iz under revision, replacement method iz ISCVDIE 11171 using NIST SEM 2206, because AC Fine
Test Duast is no longer commercially available and there is a recognized inaccuracy in IS0 4402:1991 for the small
patticle end of the distribution [2].
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Tahle 1. Reference IMean Walues of the Number of Particles per mL Greater than Indicated Size for a
1 maT Buspension Meassured by an Optical Particle Counter Calibrated to T30 4402:1091.

Sizet Mean Standard
Concentration Dieviation
(et (particles/ml) | (particlesfml)

1 1202 30.0

2 1527 237

3 1176 16.2

4 207 7 12.2

5 a37 5 10.8

fi 3336 Qa5
T 401 4 a2.17
2 3028 f.EE
Q 2333 6.10
10 181 &8 537
11 1437 4.57
12 1148 438
13 a1.04 377
14 7461 3.4
15 Gl .95 298
16 52.00 268
17 44 14 2.5
18 3775 229
19 3248 2.08
20 2T 89 1.89
21 24 09 1.76
22 20.90 1.63
23 1% 22 1.54
24 1593 1.49
23 13 89 1.36
26 1218 1.30
27 10.75 1.21
28 Q520 1.13
28 2500 1.06
30 T.348 0.9 56
31 a.503 0917
32 5895 0273
33 5256 0234
34 4 208 0.724
35 4212 0.726
36 3B3T 0.707
37 3478 0.676
38 3147 0637
3R 2780 0.591
40 2.524 0.550
41 2,295 0.516
42 2.143 0.502
43 1.927 0.478
44 1.743 0.465
45 1.577 0.433
da 1.455 0.413
47 1328 0.390
42 1.208 0.361
45 1.112 0341
50 1.021 0.338
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Figurc 1. Cumplative Number of Particles per mL Greater than the Specified Size for cight bottles of RM 8631
Medium Test Dust (MTD} Measured by an Optical Particle Counter Calibrated to [SO 4402199 ]
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