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Technical Specification:

Carbon Fiber Fabric and Epoxy Resin Wet Lay-up Repair Material

Part 2 — Qualification Program

AMS 2980/
the Qualifie

AMS 2980/7

RATIONALE

 is revised to include the PRI rules to manage the qualification material process through

I Product Group (QPG). Qualification program has been updated:
FOREWORD
 is part of the Technical Specification system described in AMS 2980.
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1. SCOPE
AMS 29B0/2 gives specific information about the qualification program for carbon fiber fabric,

fiber reinforced

resins.
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AMS 2980

AMS 2980/1

Repair Material - Part O - Introduction

Repair Material - General Requirements

3. DEFINITIONS:

Refer to

AMS 2980/1.

Technical Specification: Carbon Fiber Fabric and Epoxy Resin Wet Lay-Up

Technical Specification: Carbon Fiber Fabric and Epoxy Resin Wet Lay-Up
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AMS 2980/2A SAE AMS 2980/2A

4. REQUIREMENTS:

Refer to AMS 2980/1 and the relevant MS. The number of specimens per test condition is
specified in Figure 15. Refer to Figure 14 for abbreviations used.

5. QUALIFICATION:

Refer to[AMS 29807T. The qualification program Is given in:

Figure 1[: Material Qualification Program for Carbon Fiber

Figure Z: Material Qualification Program for Carbon Fabric
Figure 3 through Figure 5: Material Qualification Program for Epoxy Resin Systegm
Figure 7 through Figure 12: Material Qualification Program for Composite Material

PREPARED UNDER THE JURISDICTION OF ATA/IATA/SAE COMMERCIAL
AIRCRAFT COMPOSITE REPAIR COMMITTEE
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AMS 2980/2A SAE AMS 2980/2A
Number of
Batches

id Property Tested' Test Method

1.1 | Tensile Impregnated Yarn (c;, E, &) - ISO 10618.2/B?

1.2 | Fiber Density (pr) - ISO 10119/A

1.3 | Filament Count - according to manufacturer
1.4 | Sizing Content - ISO 10548/C

1.5 | Linear Density - ISO 10120

1.6 || Twist - ISO 1890

1.7 || Filament Diameter - according to manufacturer
" No qualification tests are required. The fiber shall be a qualified material in a

pregreg used by an OEM, reference AMS 2980/1. Substantiating qualification data

shall be provided.
2 Norfnalize to 100% fiber volume.

FIGURE 1 - Material Qualification Program for Garbon Fiber

Number of Batches

id Property Tested'
2.1 | Weaving Style and Yarn Coutnt -
2.2 Fabric Areal mass -

T No qualification tests are required. Data‘from batches used in the qualification program sha
be provided by the fabric manufacturer.
NOTE: Test methods per AMS 2980/1.

FIGURE 2 - Material Qualification Program for Carbon Fabric
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AMS 2980/2A SAE AMS 2980/2A

Number of Batches
Base Resin Curing Agent
Nom Water | Max Water Nom Water Max Water Test
id Property Content Content Content Content Method'
3.1 Epoxide q3 - - - ASTM D 1652 or
Equivalent ISO 3001
3.2 | Amine Value - - q3 q1 ASTM D 2896
3.3 IR q3d - q3 - EN 6042
(quglitatively) qr ASTM E 1252
34 \Vater q3 ol q3 ok ASTM E 203 or
Clontent ISO 760
3.5 Viscosity g3,s qt g3,s gt ISO 2555
@ 25 °C
3.6 Density ol - g1 - ISO 1183 or
ASTM D1875
T Method for id 3.1, 3.2, and 3.5 to be agreed to between resin manufactirer and CACRC-QPG. The method shdl be specified in the
IPS.
NOTE: Refgrence Figure 14 for nomenclature.

RIGURE 3 - Material Qualification Program for Unmixed Resin and Curing Agent

Number of Batches
Nominal Water Max Water
Content Content
Nom Mixing | Max Mixing | Min Mixing | Min Mixing Test
id Propgrty Ratio Ratio Ratio Ratio Method?
4.1 Viscgsity q3,s q1 - -
@ 25°C ISO 2555
4.2 Viscosity g3;s g3 H EN 6043
Profile1
4.3 Gel Time q3 - - - EN 6043 or
ASTM D 2471
" With nominal cure cycle as specified for composite panel fabrication.
2 Method for id 4.1 and 4.2 to be agreed to between resin manufacturer and CACRC-QPG. The method shall be
specified in the IPS.
NOTE: Reference Figure 14 for nomenclature.

FIGURE 4 - Material Qualification Program for Mixed Uncured Resin
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AMS 2980/2A SAE AMS 2980/2A
Base Material Base Material | Base Material Base Material | Base Material
Batches and Batches and Batches and Batches and Batches and
Batch Batch Batch Batch Batch
Combinations Combinations | Combinations | Combinations | Combinations
Code To Be Tested To Be Tested To Be Tested To Be Tested | To Be Tested
Composite 1 2 3 4 5
Batch
Combination
Fiber Batch1 Fi1 Fi1 Fi1 Fi1 Fi1
Fabric Batgh2 F1 F1 F2 F2 F2
Resin Batgh3 R1 R2 R1 R2 R3

T

2 Preferably t

agent batch g resin batch code (R1,R2,R3).

It is sufficienf| to test one fiber-fabric-resin combination for fiber batch (Fi1).
o fabric batches (F1, F2) shall be qualification tested. Fabric batch F1 is an‘acceptable replacemen|
® Three base rpsin batches and three curing agent batches shall be qualification tested. Each base resin batch for

t for fabric batch F2.
ms with one curing

FIGURE 6 - Composite Batch Combinations for Qualification Progra
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AMS 2980/2A SAE AMS 2980/2A
Number of Batches
Dry Condition Wet Condition
id Property1 -55 °C Room Temp 80 °C 120 °C
9.1 Tensile QI Lam - q3 - -
(ox,Ex)
9.2 | Tensile Openhole QI Lam q3 q3 q3 -
(coh))
9.3 Compression QI Lam - q3 q3 -
(ox%,Ex°®)
9.4 | Compression Openhole Ql q3,r q3d,r q3,r q1t
(coh")
9.5 Bearing QI Lam - g3 -
(P2%,Py)
9.6 | Compression After Impact - q3 - -
(Gcai,ecai)
" Ql 4 Quasi-Isotropic laminates.
NOTE:Reference Figure 13 for fabrication methods. Reference Figure 14 for nomenclature. Reference Figure 16 for
aging conditions. Test methods per AMS 2980/1. ,Laminates shall be manufactured using nominal watgr content,
nonpinal mixing ratio, and nominal cure cycle.

FIGURE

9 - Material Qualification Pragram for Composite-Design Related Lamin

ate Properties

-10 -
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AMS 2980/2A SAE AMS 2980/2A
Number of Batches
Dry Condition Wet Condition
id Property -55 °C Room Temp 80 °C 120 °C
11.1 Tensile Weft q3 q3 q3 q3
(o, Ex)
11.2 Compression Weft - q3 q3 q3
(o, E)
11.3 Tensile In-plane q3 q3 q3 q3
Shear (T12,G12)
11,4 Compression - ol q1 -
Open
Hole QI (60n°)
11.5 Tensile Tapered q1 gl q1 -
Joint Adherent
Material A’
11,.6 Sandwich Flexure - q3 q3 q1
(Priex)
11,7 Flatwise Tension - q3,s - -
(033)
" Fol Adherent Material A reference Figure17.
NQTE:Reference Figure 13 for fabrication methods. Reference Figure 14 for nomenclature. Referencg Figure 16
forlaging conditions. Test methods per AMS 2980/1. Laminates shall be fabricated using nominal water content,
nominal mixing ratio, and nominal cure cycle.
FIGURE 11 - Material Qualification Program for Composite-Influence of Vertical Bleeding

-12 -
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AMS 2980/2A SAE AMS 2980/2A
Number of batches
Test methods
Test o Handleability | C-scan .
No Configuration’ Sanity 7 Porosity © | Vo, Vi (%) ®
ShOp triat-soticHaminate:
12.1 | squegze out process, size 600x600 mm q',s S § S
lay up [0/90],s
shop|trial sandwich laminate:
12.2 | vertigal bleeding process, size 200 x 200 q', s s S S
mm lay up [0/90];
Porosity solid laminate; squeeze out
12.3 | procgss, use laminate prepared for Test S S
94
Porosity solid laminate; vertical bleeding
12.4 | procgss, use laminate prepared for Test ] ]
114
1) Refer to Figure 14 for nomenclature.
2) Alternatively a laminate 300 x 600 mm [0/90]ex may be made which can be used for meghanical testing in the
screening program. (Test 7.2)
3) Alternatively a sandwich panel which can beused to do the flatwise tensile testing may be madg. (Test 11.7)
4) Handleability to be evaluated by the Qualification Body.
5) C-scan: reference AMS2980/1
6) Determine the porosity: reference AMS2980/1
7) All panels intended for mechanicaltesting shall be inspected by C-scan.
8) All panels intended for mechanical-testing shall be subjected to Void and Fiber volumen determjnation as per EN
2564.
FIGURE 12 - Material Qualification Program for Composite Shop Trial and Porosity
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