The materials contained herein have been
reproduced and distributed by Information

Handling Services, Inc. under agreement with

the owner, General Motors Corporation, NAC

Technical Standards Dept.

- VND.6M 6MS700P-ENGL 1997 I ‘lD[ll:B?'%iEIDD‘iI:].D 540 -

GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes - Procedures

POWDER IMPACT FUSION (HOSE) TEST
GMe700P

1 SCOPE. This procedure is established to quantify the
impact fusion of powder paint materials when passed through
tubing in a manner discussed below. A standard hose may be
used with various materials, or a standard material may be
used to evaluate impact fusion characteristics of various hoses.’

1.1 RESTRICTED AND REPORTABLE CHEMICALS
(GM1000M). All materials supplied to this specification must
comply with the requirements listed in GM1000M, "Restricted
and Reportable Chemicals."

2 REFERENCED STANDARDS.
GM1000M

3 TEST EQUIPMENT.

3.1 Hose (for materials trials); Nordson N900549 (do not
substitute).

3.2 Electrostatic Field Meter: Simco #FM?300, or equivalent.

3.3 Venturi Pumps: Nordson #100 Plus and #100 Plus Low
Flow, or equivalent.

3.4 Air Purge Nozzle: Campbell-Hausfield #MP2167, or
equivalent.

3.5 Fluidizing Hopper, 2 cu. ft. capacity with mechanical agi-
tator.

3.6 Load Cell: Toledo #KkB60 Hi-Res Bench Scale with
Model ID-5 Data Terminal, or equivalent.

3.7 Stop Watch

3.8 Laboratory Balance: A & D Engineering FP620 Industrial
Balance, or equivalent.

4 TEST DESCRIPTION.

4.1 Two powder hoppers (nominally 56.64 L [2 1*] capacity)
are used that are interconnected with a 152.4 cm (5 ft) long
piece of powder paint tubing. During the test, the candidate
powder paint material is continuously pumped from the feed
hopper to the receiving hopper with feed rate determined via
load cell (0.1 g resolution or greater) which is placed under the
feed hopper. A constant powder feed rate target of 130 g/
minute (2.2 g/s or 17.2 lbs/h) is established. Weight of the
hose is recorded 3 times: before the test, after the test but
before air purge and again after air purge procedure discussed
in Appendix A.

4.1.1 Additionally, electrostatic field strength readings are
taken 2 times per hour during the test (with powder flowing),
as well as in a no-flow condition before, halfway through and
at the end of the test.

4.2 The hose configuration includes both vertical and hori-
zontal orientations with two 180° bends with a 9.21 cm

(3.625") radius and a 90° bend with a 5.08 cm (2.0") radius as -
shown in Figure 1.

4.3 After completion of the 2 h test, the hose is reweighed,
weight recorded and then cleaned with 5 short bursts of com-
pressed air (See Air Purge procedure on Appendix A). The
weight difference prior to cleaning is recorded as residual
powder in grams-loose material. The hose is again weighed
after cleaning and the weight recorded. The difference in this
result and the original before-test-weight is recorded asresid-
ual powder in grams-loose material. The hose is dissected
and photographed as outlined below at the end of the test pro-
cedure for visual assessment.

5 TEST PROCEDURE.

5.1 Coil the candidate hose to a convenient size to fit onto the
labaratory balance, secure it with a loose fitting rubber band
and weigh it. Record the result. Fill the powder feed hopper
with 18.2 kg (40 1b) to 22.7 kg (50 Ib) of the candidate powder
paint material*. Clean powder pump venturi tube with com-
pressed air and paper towel to remove any impacted material
prior to start of test. The hose is to be used as received from
the supplier. Connect the test hose to the feed hopper venturi
pump (Nordson #100 Plus Low-Flow)** at a discharge tube
pump location. Thread the hose through the test stand mount-
ing hardware as shown in Figure 1, maintaining the proper
distance and radii. Insert the exit end of the hose into the
receiving hopper through an available opening near the top of
the tank, e.g., where a feed pump connection has been
removed. Seal it with tape to prevent leakage.

*Retain a sample (nominally 2 oz.) of the virgin powder paint
material for a determination of the particle size distribution. At
the conclusion of testing with a given material, another powder
paint sample should be retained to determine if there was a
significant shift in the particle size distribution from start to
test end. The analyses may be done in-house, by the paint ven-
dor, or a consulting laboratory. It is, however, recommended
that the same source does both start and end tests.

*¥The Nordson 100 Plus Low-Flow Powder Pump should be
used when flow is below 166 g/minute (22 1b/h), otherwise use
the standard 100 Plus pump.

5.2 Adjust the fluidizing air regulator to a nominal 20.7 kPa
(3 psi) and verify that adequate fluidization is achieved by
manually passing a gloved hand through the fluidized bed to
dislodge and break up any clumps, paying particular attention
to the outer extremities of the hopper. Adjust the air pressure
up or down in 6.9 kPa (1 psi) increments until you reach the
minimum amount of air required to achieve complete fluidiza-
tion. Start the hopper stirring paddle by actuating the electrical
switch. Record the supply hopper weight.

5.3 Start the powder flow by actaating both flow and atomiz-
ing air regulators which control air to the feed hopper venturi
pump. Adjust these regulators to read 82.7 and 27.6 kPa (12
and 4 psi), respectively. The target powder flow rate is 130 £ 5
g/minute Check the flow rate via stop watch and weight-loss
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technique every 5 minutes (record the flow rate results every
15 minutes) during the test and adjust flow air only, if neces-
sary to achieve the target flow.

5.4 After 1 h of operation, the test must be interrupted for
about 10 minutes to transfer the powder from the receiving
hopper back to the feed hopper via a separate high volume
venturi pump (Nordson #100 Plus) and hose. Turn the regula-
tors off that control flow and atomizing air to the feed hopper
venturi pump. Note and record the supply hopper weight. Turn
off the fluidizing air and actuate the regulator that controls the
flow air to the high volume venturi transfer pump to pump the
material from the receiving hopper back to the feed hopper.
This process can greatly be enhanced by attaching a 30.48 cm
(12") long piece of Nordson N900549 hose to the bottom of
the dip tube which is connected to the high volume venturi
pump, and using it to manually vacuum up the unfluidized
powder from the bottom of the receiving hopper. After com-
pleting the transfer of the powder, note and record the feed
hopper weight. Turn off the air supply to the high volume
transfer venturi pump.

5.5 Start the powder flow by turning on both flow and atom-
izing air to the feed hopper venturi pump. Verify that the
powder flow is correct (adjust the flow air regulator as neces-
sary). After 1 more hour of flow or time, the test is complete.
During the test, a record should be kept every 15 minutes of
the ambient temperature and relative humidity. Record electro-
static field meter readings taken from the point identified on
Figure 2, two (2) times per hour while powder is flowing, and
also when there is no flow, i.e., before the test, at the mid point

and after the end. The charge retention amount will be taken
with an electrostatic field meter (Simco FM300). Carefully
remove hose, gently coil it and secure with loose fitting rubber
band and weigh, taking particular care not to stretch or kink
the specimen. Record the result.

5.6 Carefully lay the specimen in the air purge holding fix-
ture and follow air purge procedure detailed on Appendix A.
At the end of the purge procedure, again carefully remove
hose, gently coil it and secure with loose fitting rubber band
and weigh, taking particular care not to stretch or kink the
specimen. Record the result. This complete impact fusion pro-
cedure is to be run twice for each material or hose evaluated.

5.7 Dissect the hose at 6 locations along its 5 foot length,
which includes 1 inch samples removed from both straight and
curved sections (refer to Figure 2). Each of the sample pieces
are bisected lengthwise, noting which half is the inner or outer
diameter and noting direction of flow, Photomicrographs of 2X
magnification should be made of each piece to accompany the
final report, along with subjective descriptions.

6 REPORTS. Record all information required to fill the
form as shown in Appendix B. Results shall be reported as an
average from each of the 2 test runs.

7 GENERAL INFORMATION. This specification was
developed in conjunction with the Low Emission Paint
Consortium (LEPC) in November 1994 and issued in March
1997.
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