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Carbon Fiber Fabric and Epoxy Resin Wet Lay-Up Repair Material
Part 5 - Material Specification: Carbon Fiber Fabrics, Plain Weave, 193 g/m?, and Epoxy
Resin

RATIONALE

AMS 2980/5|has been created to define the requirements to be met by the glialified|materials
according to]AMS 2980/1 and AMS 2980/2.

FOREWORD

AMS 2980/5[belongs to the Technical Specification system explained in AMS 2980.
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1.

1.1

2.

2.1

2.2

SCOPE:

This Material Specification defines the requirements of carbon fiber fabric and epoxy resin
systems used for wet lay-up repair of carbon fiber reinforced epoxy structures, qualified according
to AMS 2980/1 and 2980/2.
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3. DEFINITIONS:
Refer to AMS 2980/1.
4. REQUIREMENTS:

4.1 General Requirements:

411

Mate

fial Description: Shall be as shown in Table 1.

Table 1 - Material Description

Material Description Requirements

B N e Y 4
rwih|©

Material type

Fabric

Resin

Technical specification

Wet lay-up composite material

AMS 2980 part 4 (Epoxy)
AMS 2980/1 and AMS 2980/2

AMS 2980 part 3 (Carbon fiber, plain weave, 193 g/m?)

41.2 Cure

413 Wetl

Cycle: Shall be as shown in Table 2.

Table 2 - Cure Cycle "

No. Cure Parameters Units Requirements

2.1
2.2
2.3

Heating rate °C / min
Cure temperature °C
Cure time Min
2.4 Cure pressure bar > (0.75 vacuum pres
2.5 Cooling‘rate °C / min 5 max

1t03
<95
<240

sure

) Specific parameter values to be defined during qualification and recorded in the rele
Appendix (or IPS) of PRI QPL AMS 2980 for each material combination

Lay-Up Process: Shall be as shown in Table 3.

Table 3 - Wet Lay-Up Process

ant

No. Process Requirements

3.1
3.2

Squeeze-out
Vertical bleeding

AMS Z9sU part 1§ 6.7.b
AMS 2980 part 1 §6.7.7 and 6.7.

8

4.1.4 Resin Work Life and Storage Conditions: Shall be as shown in Table 4.

Table 4 - Resin Work Life and Storage Conditions

No. Property Units Requirements
4.1 Work life at RT hours >1
4.2 Storage life at RT " components A and B months >6
4.3 Storage life at 5 °C Y components A and B months >12
i)

From the date of shipment
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4.2 Specific Requirements:

In accordance with Tables 5 to 14. For qualification, all tests shall be performed. For release
refer to AMS 2980 part 3 and AMS 2980 part 4.

4.2.1 Requirements for Unmixed Resin and Curing Agent: Shall be as shown in Table 5.

Table 5 - Properties of Unmixed Resin and Curing Agent

Requirements

Variables Water Content RESIN CURING AGENT
No. Property Test Method 2 nom max nom max
5.1 Epoxide ASTM D1652 or 1) _ _ _
' Equivalent ISO 3001
5.2 Amine Value | ASTM D 2896 - - 1) 1)
IR EN 6042 or ASTM
53 1l (qualitative) E 1252 1) - 1) -
ASTM E-203 or
54 Water content 1SO 760 1) 1) 1) 1)
Viscosity @
5.5 25°C ISO 2555 1 1) 1) 1)
: ISO 1183 or
5.6 Density ASTM D 1875 1) -- 1) --

" To be flefined during qualification and recorded in the relevant Appendix (or IPS) of PRI QPL AMS 2980.
2 Test method used in qualification shall be Jisted in the relevant Appendix (or IPS) of PRI QPL AMS 2980.

4.2.2 Reqgyirements for Mixed Uncured Resin: Shall be as shown in Table 6.

Table 6 - Properties of Mixed Uncured Resin

Water Content Requirements
Variables Mixing Ratio nom ma
No. Property Test Method® | nom | max | min min
6.1 | Viscosity @25 °C ISO 2555 1) 1)
6.2.[Viscosity profile ? EN 6043 1) 1) 1)
6-3 Ol tivan EN 6043 or N
o ASTM D 2471 i
V" To be defined during qualification and recorded in the relevant Appendix (or IPS) of PRI QPL
AMS 2980.
2 With the nominal cure cycle as specified in the relevant Appendix (or IPS) of PRI QPL AMS
2980.
® Test method used in qualification shall be listed in the relevant Appendix (or IPS) of PRI QPL
AMS 2980.
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4.2.3 Requirements for Cured Neat Resin: Shall be as shown in Table 7.
Table 7 - Properties of Cured Neat Resin
Variables Conditioning Requirements "
No. Property Test Method Units DRY ¥ WET ¥
6)
7.1 Share D 1SO 868 2) -
| 5| EN 6064 or o . _
7.2 | Extent of cure ISO 11357-5 Yo >90
) EN 6032 or R
> >
7. ; DMA ASTM E 1640 Tg onset C = 110 2 100
. ISO 1183 or 3
4 —
7.4 Density EN 542 g/m 2)
K Applicable to nominal and modified water content, mixing ratio and cure’cycle as defined infAMS 2980/2
? To He defined during qualification and recorded in the relevant Appéndix (or IPS) of PRI QRL AMS
2980.
® DRY: equilibrium at 40 °C
) WET: 336 + 16 hours in water at 70 °C (EN 2489)
% If the curing enthalpy of the resin shows a minor exotheFm at high temperature, 80% extent{of cure is
allowed
®) Tes| method used in qualification shall be listed inithe relevant Appendix (or IPS) of PRI QRL AMS
2980.

424

Table(8 Requirements for Carbon Fiber

Reqguirements for Carbon Fiber: Shall’'be as shown in Table 8.

No. Property Test Method Requiremgnts

8.1 Tensile(impregnated yarn ISO 10618 1)
(o, E}E)

8.2 Density ISO 10119 1)

8.3 Mass per unit length ISO 10120 1)
(Linear density)

8.4 Twist ISO 1890 1)

8:5 Size content ISO 10548 1)

AMS 2980.

“To be defimeddurmg quatificationand Tecorded i the Tefevant Apperndix (or tPS)yof PRI QPL
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4.2.5 Requirements for Carbon Fabric: Shall be as shown in Table 9.

Table 9 - Requirements for Carbon Fabric

No. Property Test Method Unit Requirements
Yarn count
9.1 warp AMS 2980/1 § 4.4.3.2 yarns/cm 48+0.2
weft yarns/cm 47 +0.2
9.2 Areal weight AMS 2980/1 § 4.4.3.1 g/m? 198 £ 8
9.3 Fabric width AMS 2980/1 §4.2.2.2 mm 1)
9.4 Tracer yarns AMS 2980/1 § 4.2.2.2 - 1)
9.5 Defects AMS 2980/1 § 4.2.2.3 - AMS 2980/1 § 4.2.2.3
9.6 Storage life at RT?  AMS 2980/1 § 4.2.2.5 months >24
Y To be defined during qualification and recorded in the relevant Appendix (or IPS) of PRI QPlL AMS 2980.
) From{the date of receipt
4.2.6 Reqgyirements for Main Laminate Composite Properties¥’Shall be as shown in Table 10.

Table 10 - Main Laminate Composite Properties

Requirements "

7

Laminating Process

Squeeze Out

Conditioning Cured
N9 DRY WVET 2
Specimens
Variables Test Temperature (°C) -55 RT 80 60 80 120
No. Property Test MethOdl Units xave xmin Xave Xmin Xave xmin Xave Xmin X ve Xmin Xave Xmin
F" [ MPa| 500 440 500 440 - - - - 5¢0 440 440 370
. E | GPa| 6287 yf 62t10 | 62:7 | 62t10 627 | 62+10 | 62+7 | 62%15
10.1|Tensile weft “|| EN 2561C ! -
Vi R - - 0.04 +0.03 - - -
eitu ng 1122 1113 122 1113 - - - - 12 1113 12 | 1143
i cu 600 540 450 400 450 400 4%0 400 370 340
10.2 Comgresswe EN 2850B F1cu MPa
weft E, GPa - - 5617 | 56+10 | 56%7 | 56210 | 56:7 | 56+10 | 567 | 5610 | 56%10 | 5622
ile in- 85 80 65 60 50 45 55 50 5 45 35 30
10.3 Tensile in 5| EN 6031 Ty2 MPa
plane shear Gy | GPa[50+05(50+1,0([40+05(40+10[35+05[35+10[ 38+05 [3,8+1,0[32406[32+1,0]15:05[15£1,0

-

2

o a0 h W

)
)
)
)
)
)
)

7

Applicable to non
Xave Means minin
Xmin Means minin

WET: 336 £ 16 h

um batch.average value
um individual value

burs’in water at 70 °C (EN 2489)

hinal and madified water content, mixing ratio and cure cycle as defined AMS 2980/2

Normalized values 1o 55% Fiber Volume. Nominal Taminate thickness: 0.200 mm per cured ply
Actual values (actual laminate thickness)
Batch average and range
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4.2.7 Requirements for Fluid Resistance and Glass Transition Temperature: Shall be as shown in

Table 11.
Table 11 - Fluid Resistance and Glass Transition Temperature
Requirements "2
Laminating Process Squeeze Out
Caonditioning Cured 3 " Hydraulic 6) 7
Specimens Solvent Fuel Fluid ® ry WET
Test temperature (°C) RT 80 80 -55 to (T4 + 50)
Test ,
No. | Progerty Me?r?od Units | Xave | Xmin | Xave | Xmin | Xave)[Krmin
Tens|le in T1o | MPa 9) 9) 9)
11.1 pland 8) EN 6031 G, | GPa 9) 9) 9) -
DMA EN 6032-A
11.2 comdosite or ASTM |Tgonset| °C - > 120 >100
F E1640
R Applicable fo nominal water content, mixing ratio and cure cycle.as\defined in AMS 2980/2
2 Xave mean$ minimum batch average value
3 Xmin Mean$ minimum individual value

)

~

DRY: equil
WET: equi

© (2]
O - = = o o - = o

©

Solvent (dgfined in AMS 2980/1) at 23 + 2 °C for 1 hour_(EN 2489).

Fuel (defingd in AMS 2980/1) at 23 + 2 °C for 1000 +.64' hours (EN 2489).

Hydraulic fluid (defined in AMS 2980/1) at 70+ 2 °Cfor 1000 + 64 hours (EN 2489).

brium at 40 °C

ibrium at 70 °C / 85% RH. Weight-gain (%) at 70 °C/85% RH equilibrium < 2.0
Actual values (actual laminate thickness)

) These values shall be within + 10 percent of the dry value at the equivalent temperature
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4.2.8 Requirements for Composite Design Related Properties: Shall be as shown in Table 12.

Table 12 - Composite Design Related Properties

Requirements "2
Laminating Process Squeeze Out
Congmonlmg Cured DRY WET ?
I . Inpmmpnq
Varigbles Test temperature (°C) -55 RT 8D 120
NO. F’I’Operty TeSt MethOd UnitS Xave Xmm Xave Xmm Xave Xmm Xave Xmm
t - - - - - -
12.1 [Tensile QI [EN6035 A fEo—ind— = S0 S0 1 -
12.2 (T)‘f[;‘)s' e Openhole |\ 6035 A [F,o" [MPa| 330 | 300 | 350 {340 | 350 | 340 | - | -
SACMA F,° |MPa| - - 380 | 360 | 290 | 270 - -
12.3 |Compgression QI ¥|SRM 3 .
Issue 1994 Ex” |GPa| - - 43+3 | 43+6 | 413 | 4116 - -
Comgression SACMA
124 |5 erfwole Q9 [SRM3 F.o" [MPa| 340, [ 300 | 290 | 270 | 230 | 220 | 180 | 160
P Issue 1994
. 4) Py, |MPaf: - - 410 | 250 - - - -
12.5 |Bearing Ql EN 6037 B P. [MPa| - - 970 o925 | 720 | 575 - -
Compgression after
Impagt ¥
Impadgt energy: . ) ) ; . . -
12.6 |one ldvel below ® |EN 6038, (T |MPa 195 | 185
Impadt energy >° Fea |[MPa| - - 180 | 170 | - - - )
Impadgt energy: . ) ) ; . . -
two Igvels above® Feai [MPa 170 | 160
K Applicable to nominal water.€ontent, mixing ratio and cure cycle as defined in AMS 2980/2.
2 Xave means mjnimum batch ‘average value
) Xmin means mjnimum individual value
Y WET: 336 + 16 hours(in water at 70 °C (EN 2489)
® Normalized vlugsfo 55% Fiber Volume. Lamlnate thickness: 0. 200 mm per cured pIy
6) Impact energ 3 e M

Energy levels defined in EN 6038
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