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2.1.4 ASTM Publications

Available from ASTM International, 100 Barr Harbor Drive, P.O. Box C700, West Conshohocken, PA 19428-2959,
Tel: 610-832-9585, www.astm.org.

ASTM E177

Standard Practice for Use of the Terms Precision and Bias in ASTM Test Methods.
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5. METHOD

5.1 Materials and Equipment

5.1.1 Source/meagurement device' with the following capabilities: Voltage range 200 mV to 200 VD
to 1 A, and resistance measurement of 0.2 Q to 200 MQ. Tolerance ranges shall be as specified by the literature of
the equipment referenced in footnote 1.

5.1.2 Two 9 mm wide non-perforated stainless steel screw clamps? and two 0.57 mm copper or brass blades for contact
sensing with a weight (pressure).

5.1.3 Two sets (two wires per set) of leads with shrouded banana jacks on each end, and four alligator clips.

5.1.4 Hand torque wrench suitable for the torque being applied to the clamps in 5.3.

5.1.5 Plugs per SAE J1684, sized to fit snug in ends of test hose.

" Keithley Model 2400 source meter, Yojogawa GS610 source measure unit, or equivalent.

2 Stainless steel per UNS

$43000.
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5.1.6

5.1.7

130 mm straight hose sample(s).

Non-conductive test surface large enough to support the test sample, plastic containment box, and the
source/measuring device.

5.2 Hose Pre-Conditioning

5.21

Sample Cleaning

Samples shall be cleaned by rubbing with aluminum magnesium silicate (“Fuller’s earth”) and water. The surface shall be
flushed thoroughly with distilled/deionized water. The surfaces should not be abraded or buffed.

5.2.2

Drying and Equilibration

Sample shall be pla
relative humidity for

53

5.3.1

5.3.2

533

5.3.4

5.3.5

5.3.6

5.3.7

Procedure - S
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Hi
Source / O O

Measurement Unit VOLTAGE CURRENT
SENSE SOURCE

0

LO

F: S

12| 27.5 50 mm 27.5 |12
Critical mm
mm - 2O

Dimension)

\ Brass Blades - 76 mm x /

19 mm x 0.57 +/- .07 mm
thick Mounted on non-
conductive plastic base.

Source current to electrodes 1 and 4; measure voltage between
electrodes 2 and 3.

Figure 1 - Four-wire coolant hose cover resistance set-up

All wires used in the[féllowing subsections have shrouded banana jacks as referenced in 5.1.3.

5.3.7.1  Attach a wire (Lead 4) from the current source HI port to the tail portion of one outboard screw clamp using an
alligator clip, and another wire (Lead 1) from the current source “input/output LO” power supply port to the tail
portion of the other outboard screw clamp using an alligator clip.

5.3.7.2 Attach a wire (Lead 3) from the voltage sense HI port of the ammeter to the blade inboard of Lead 4 with an
alligator clip, and a wire (Lead 2) from the “sense LO” port of the ammeter to the blade inboard of Lead 1 using
an alligator clip.

5.3.8 Securely close access panels to interlock box.

5.3.9 Set the source/measurement device to convert the data from voltage to resistance.

5.3.10 Adjust to 10 A, turn on supply. It may be necessary to deviate from this set point for certain materials. The
manufacturer and end user must agree on an alternate set point.
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5.3.11 Turn on and program the source/measurement device to collect data every 30 seconds for 5 minutes.

5.3.12 Report the resistance (Q) for each data point collected, or dump data into a spreadsheet.

5.4 Report
5.4.1

54.2

Report the average, maximum, and minimum of the readings for the ten readings.

Plot the data as resistance on the Y-axis and time in seconds on the X-axis.

6. POTENTIAL FAILURE MODES

To verify proper set-up, it is advisable to run initial calibration 1 certified hose. A certified hose is obtained by testing the

same hose, using the same parameters at two or more labs to verify resistance values. Preferably,-ome of the labs should
include the equipment supplier.

6.1 Improper Sou

Some instruments m
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two hose formulation
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6.2 Hose Surface
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7. LABORATORY
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All laboratories were
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Formulations includg

Hose samples and p
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ce/Measurement Apparatus Settings
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user to set to the four-wire setting and be saved. Laboratory round robin testing

source/measurement apparatus, it is recommended that'the laboratories run a ¢
s with the equipment manufacturer. These hose samples’should be kept available

\ariation

a[Lions are manifested in surface texture, cure state, migration of ingredients such

rior contamination including ink markings on hose.
ROUND ROBIN PROGRAM
ignated: A, B, C, D, E, andF) participated in evaluating the method.

either hose or vehicle\manufacturers, except Laboratory “E,” which was an equ
“E” was used to determine if proper equipment set-up was utilized.

vided eight ethylene propylene diene rubber formulations (designated: 1, 2, 3
d three peroxide cure systems, and five sulfur/sulfur donor cure systems.

ugs were provided to Laboratory “A,” along with clamps from the same lot. Laborg
in. accordance with procedures outlined in this document. Each hose variation

e unit is used. Some
proved this to be a

prrelation with one or

for use as calibration

as oils, waxes, cure

pment supplier. The

4, 5, 6, 7, and 8).

tory “A” cleaned and
vas marked with the

formulation code a

d “orientation measurement points (0 dearees. 90 degrees. 180 dearees. and

70 degrees). Each

orientation point indicates the electrode contact position. Starting with the initial reading, the 0-degree position is oriented

down, or in line with

the electrodes.

The assembled hoses were shipped and tested at each participating laboratory. The original sequence was to have
Laboratory “A” run the initial test and final test in order to verify consistency. In actuality, each laboratory tested in this order:

A,B,C,D,E,D,AF

The above procedure was followed, using 10 pA. Data points were taken every 30 seconds over a 5 minute test period.
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