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8.3 As-printed Specimen Physical Properties

TABLE 3 — As-printed Specimen Physical Properties (Type 1)

Property Test Method @)

Thickness®) ASTM D3171 or applicable mechanical test method

(1) Specific procedures should be identical to those used in the original material
qualification program.

(@) “ind” refers to individual measurements. “avg” refers to the average measurements.
/ILPLWV FRPSXWHG DW .

) Computed from actual qualification printed specimens thicknesses. A minimum of 3
thickness measurements across the specimen width and length from each
specimen listed in Table 4 using spherical faced micrometer or equivalent.
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9. Retention of Qualification Status

No changes in approved product formulation, raw materials, and basic methods of
manufacture, or plant site, for a material qualified to this specification and associated slash
sheets specifications shall be made without notification to NCAMP via the ACN process.

10. Material Test Methods

All in-process testing requirements must be met as stated in the PCD. Any changes made to
the in-process testing requirements must be reported to NCAMP via the ACN process.

All tests are performed in a temperature and humidity controlled environment. Temperature
is maintained at 75° F +/- 10° F and humidity maintained below 60% RH.

10.1.

10.2.

10.3.

10.4.

Pull Force Testing

Pull force testing can be performed once the material has reached room temperature.
The pull force test is conducted in accordance with Stratasys proprietary test method
106194-0000 using a unique test stand equipped with a standard Stratasys FDM
system filament drive block and a force transducer and that measures the force
required to remove filament from the canister, across the entire length of the canister.

Diameter Testing

Post process diameter testing is performed if in-line temperature measurement is not
used in conjunction with in-line diameter measurement during the production run.
Post process diameter testing can be performed once the material has reached room
temperature. The diameter test is conducted in accordance with Stratasys proprietary
test method 106195-0000 by measuring the diameter across the entire length of a
canister using a laser micrometer similar to what is used in-line.

Moisture Testing
Moisture testing is performed in compliance to ASTM D7191 prior to shipping.

Melt Flow Rate

The melt flow rate (MFR) is determined with respect to ASTM D1238 using
temperatures and loads defined in TABLE 5. Material will have moisture content
meeting limits defined in TABLE 5 prior to testing.

TABLE 5 — Melt Flow Index Testing Parameters

Tvoe Mass Dwell ti(r:#é Number Reggice Temp. MFR
e (ko) (s) (s | ofcuts s (°C) | (9/10 min)
I 6.6 360 20 3 600 205 6.5-11.0
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to take necessary precautionary measures to ensure the health and safety of all personnel
involved.

16.Rounding of Values

The following applies to all specified limits or requirements in this specification. For
purposes of determining conformance with this specification, an observed value or a
calculated value shall be rounded “to the nearest unit” in the last right-hand digit used in
expressing the specification limit, in accordance with the rounding method of ASTM E29.

17.Applicable Documents

The latest issue of the NCAMP publications shall apply. The applicable issue of other
publications shall be the issue in effect on the date of the purchase order unless otherwise
specified. When a referenced document has been canceled and no superseding document
has been specified, the last published issue of that document shall apply.

17.1. NCAMP Publications

17.2.

NMS 085 Aerospace Filament Base Specification (ULTEM 9085)
NMS 085/1 Aerospace Filament Slash Specification (ULTEM 9085)
NPS 89085 NCAMP Process Specification, Fabrication of NMS 085

Qualification, Equivalency, and Acceptance Test Coupons

NRP 101 Prepreg Process Control Document (PCD) Preparation and
Maintenance Guide

US Government Publications

29 CFR 1910.1200

DOT/FAA/AR-03/19

DOT/FAA/AR-06/10

DOT/FAA/AR-07/3

MIL-D-3464

MIL-PRF-131

CMH-17

Hazard Communication, Occupational Safety and Health
Standards

Material Qualification and Equivalency for Polymer Matrix
Composite Material Systems: Updated Procedure

Guidelines and Recommended Criteria for the Development of
a Material Specification for Carbon Fiber/Epoxy Fabric
Prepregs

Guidelines and Recommended Criteria for the Development of
a Material Specification for Carbon Fiber/Epoxy Unidirectional
Prepregs Update

Desiccants, Activated, Bagged, Packaging Use and Static
Dehumidification

Barrier Materials, Watervaporproof, Greaseproof, Flexible,
Heat-Sealable

Composite Materials Handbook (formerly MIL-HDBK-17)
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20.2. Receiving Inspection Tests

The receiving inspection tests shall be those tests performed by the purchaser or
approved test lab on representative samples taken from each production batch of
each type of material delivered by the manufacturer.

Before the material is accepted, the purchaser shall perform the following:

20.2.1.

20.2.2.

20.2.3.

Verification

Material shall be inspected to assure that:

a. The material identification is correct.

b. The quantity is correct.

c. The required test data is received and meet the requirements of this
specification.

d. The Certificate of Conformance is received.

Testing

The purchaser shall repeat the manufacturer batch release test per Table 2,
Table 3 and Table 4 as part of the receiving inspection tests on each batch
of material. As use and confidence increase, the receiving inspection
testing may be modified based on proven performance in cooperation with
the material manufacturer, customer (if purchaser is supplying composite
parts to another aircraft company), and appropriate certification agency.

Re-Testing

One retest is allowed for each test property. Additional re-test(s) is allowed

only when one or more of the following conditions exist:

a. The initial test was performed in significant deviation to the appropriate
procedure. Significant deviations are those expected to affect the
measured response.

b. Standard statistical analysis procedures establish the suspect individual
data point(s) as an outlier and there is a probable, if not provable,
relationship to a deviation from required procedure.

21.Manufacturer Statistical Process Control

The manufacturer shall establish and maintain procedures and requirements for an SPC
system based on Key Characteristics (KC) and Controlled Process Parameters (CPP). The
KC are the material properties required for batch release per 7.1. The KC monitoring,
typically using control charts, must be provided to material purchasers, certification agencies,
and NCAMP staff upon request. The CPP monitoring must also be provided to material
purchaser, certification agencies, and NCAMP staff upon request, but proprietary information
may be coded or normalized. Alternatively, manufacturer may send the KC data to NCAMP
for inclusion in the NCAMP’s control charts which are available to the public.
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22.Acknowledgement
A manufacturer shall mention this specification number and the applicable detail
specification number and their revision letters, if any, in all quotations and when
acknowledging purchase orders.

23.Rejection

Materials not conforming to this specification and the applicable detail specification, or
to modifications authorized by purchaser, will be subject to rejection.
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