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DESCRIPTION

Toray TC380 sets a new henchmark for toughened epoxy prepreg systems. TC380 is extremely tough with an excellent
balance of OHC, OHT, CAl, and GiC/GuC properties. It features low moisture absorption with outstanding hot/wet
mechanical properties to 121°C (250°F). TC380 is optimized for low pressure autoclave and out-of-autoclave/vacuum
bag only (00A/VBO) cures, facilitating construction of large or complex composite parts and assemblies.

FEATURES

» Qutstanding toughness, open hole, and compression after impact (CAl) properties

» Excellent hot/wet strength retention, with composite moisture uptake <1%

» Robust processing and low voids under vacuum bag only cure pressure

» Long out time and out life for extended shop floor handling

» Tack and handling qualities are well-suited to both automated and hand lay-up methods

» Can be processed with initial cure at 135°C (275°F), followed by freestanding post cure at 180°C (356°F),
increasing process flexibility and tool material options

» Exceptional fracture toughness

PRODUCT TYPE NEAT RESIN PROPERTIES
180°C (356°F) Cure, Toughened Epoxy Resin System Resin Density 1.18 g/cc
Dry T, (DMA) with 180°C (356°F 201°C (394°F
TYPICAL APPLICATIONS LD P Gl (S9°F)
» Aircraft structures Wet T, (DMA) with 180°C (356°F) cure  167°C (332°F)
» Thick parts cured under low pressure Coeffecient of Thermal Expansion 72.8 ppm/°C* (40.4 ppm/°F)
» Honeycomb stiffened parts Total Mass Loss (TML) 0.83%
» Automated and hand lay-up fabrication processes e Vs ke
Material (CVCM) clilec
SHELF LIFE
- . Water Vapor Recovered (WVR) 0.75%
Out Life: Up to 28 days at ambient

*:
Frozen Storage Life: 12 months at -18°C (< 0°F) Sl

Out life is the maximum time allowed at ambient temperature

before cure. *Ambient is 18-22°C (65-72°F) TC380 91-PLY WING SPAR

*Qut life tested by SBS on 8-ply 15x 15 ¢cm (6 x 6”) fabric
laminate, cured in an out-of-autoclave/vacuum bag only
(00A/VBO) environment with 914-948 mbar (27-28 in Hg).
Users may need to separately evaluate out life limits on
thicker, larger, and more complex parts.

Part Shown: 76 x 28 x 1.9 ¢cm (30" x 11" x 0.75")

Toray measured void content in various locations on a

91-ply wing spar, showing a high degree of consolidation under
00A/VBO processing.

Contact us for more information:

North America/Asia/Pacific ~ Europe/Middle East/Africa

e explore@toraytac-usa.com e explore@toraytac-europe.com TORAY_TC380_PDS_v4.0_2025-01-30
t +1408 465 8500 t +44 (0)1773 530899 Page 1/11




“TORAY’

Toray Advanced Composites

Toray TC380

PRODUCT DATA SHEET

UNI-DIRECTIONAL MECHANICAL PROPERTIES
TC380/T1100G-71E

120 gsm, 35% RC 150 gsm, 35% RC
rroery e 00AVEO
RID | ETW1 | RTD | ET

0° Tensile Strength F, ~ ASTMD3033 mﬁ?L) (3550086) (3%8451) (3551213) (3551445) (35:];6)
90° Tensile Strength F,, ASTM D3039 “\|/|<;ia) (58;2) (35;2) (585'.02) (463;_21) (231'.15)
0° Tensile Modulus E, ASTM D3039 (gﬂ pS;) (12765.04) (12756.E56) (23116‘;13) (22096.19) (12970%)
90° Tensile Modulus E, ~ ASTMD3039 (gn;;) (;:;g) (g:gzzn (;Z;g) (g:gg) (gigg)
0° Compressive Strength (Backed Out) F. ASTM D6641 (|\|/|<|§i8) (1274183) “]39224) (1263142) (1240385) (1139117)
90° Compressive Strength F,, ASTM D6641 (I\|/I<I§ia) (12984) (12536) (22090) (12642) ( 11270)
0° Compressive Modulus E. ASTM D6641 (g/l;;) (12[;;.52) (12752'?7) - B

90° Compressive Modulus E,. ASTM D6641 ((l;/l;;) (;;g) (;gg) - -

0° Compressive Strength F.. ASTM D695 (l\|/I<I§ia) - - “128523) (1116230) (1116237)
90° Compressive Strength Fy ASTM D695 “\|/|<;ia) - - (23235) (12877) (12400)
0° Compressive Modulus E,. ASTM D695 ((,;A;;) - - (12645;98) (12526,78) (12633;.78)
90° Compressive Modulus E,, ASTM D695 (g/l:;) - - (;gg) (égg) (;;g)
0° Flexural Strength o, ASTM D7264 (I\I/I(SL) (1275:2) - “286597) (12;405) (1104189)
0° Flexural Modulus E. ASTMD7264 (gﬂ Ps;) (12646.28) ; (1]396.70) (11287-.58) (1]166?0)
Interlaminar Shear Strength SBS ASTM D2344 (|\|/I<Fs’ia) “1161'.29) - (;23) (697.?9) (463'?5)
In-Plane Shear Strength Ultimate S (I\|/I<I§ia) (12521'94) (egé.la) (1]177'90) (:3123) (586.62)
In-Plane Shear Strength 0.2%0ffset Fooos ASTMD3518 (l\|/I<I§ia) (f:” (346% -

In-Plane Shear Modulus G,  ASTMD3518 (gﬂrf;) (gﬁig) (g:g;) (gﬁgg) (2222) (g:gg)
V-Notch Shear Strength (0.5% Offset) (1,2) ASTM D5379 “\fgia) - : (587'_32) (467'?4) (461'?3)
V-Notch Shear Modulus (1,2) ASTM D5379 ((I;/I;;) - - (gg?) (g?g) (g?g)
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UNI-DIRECTIONAL MECHANICAL PROPERTIES - CONTINUED Continued from page 2

TC380/T1100G-71E

120 gsm, 35% RC 150 gsm, 35% RC

Property A
utoclave Cure
43

Compression After Impact Strength CAl ASTM D7136/ Ksi i i 42

6.7 J/mm (1500in-Ib/in) Impact Energy D7137 (MPa) (295) (293)

Mode | Fracture Toughness (G1c) Glc ASTM D5528 in(—lig.//;g)in (12570) = (125.38) -

Mode Il Fracture Toughness (G2c) G2c ASTM D7905 in(_ll(t\]j;ranz;n (594,36) i (594%8) )

Open Hole Tensile Strength OHT ASTM D5766 “\|/|<;ia) (69553) - (58978) (59772) (597%1)
Filled Hole Tensile Strength FHT ASTM D6742 (l\|/I<I§ia) (69:19) - (58733) .

Un-notched Compressive Strength UNC ASTM D6641 mﬁ;;) (57372) - (69109) (58612) (47805)
Un-notched Compressive Modulus UNC ASTM D6641 (gﬂ}f;) (588) - (585) (690) (585)
Open Hole Compressive Strength? OHC ASTM D6484 “\|/|<;ia) (;’790) - (?:4046) (23453) (23123)
Water Absorption % N/A % 0.85

Laminate T_(onset, DMA, Dry) DMA (:E) (ggg) (g:g)

Laminate Tg (onset, DMA, Wet) DMA (:E) (?gg) (?ég)

Notes

RTD: 72°F/22°C, as-received

ETD: 250°F/121°C, as-received

ETW1: 180°F/82°C, 2 week water soak at 160°F water temperature, followed by humidity chamber at 145°F/85% RH until 0.02% equilibrium
ETW2: 250°F/121°C, 2 week water soak at 160°F water temperature

Axial Strengths/Moduli and Flexural properties are normalized to 60% FV, shear and transverse properties as-tested unless noted otherwise
Axial Strengths/Moduli properties are normalized to 0.0044” CPT for Autoclave Cure

1Modified for 3.18” Sample Size

2 0HC Autoclave Layup [45/0/-45/90]2S, 16 ply; Oven Layup [45/-45/0/90]4s, 32 ply

FABRIC MECHANICAL PROPERTIES

TC380/T800HB 6K 2x2 Twill 200gsm, 40% RC"

Property NCAMP Qualifications in Process
RD | EW1 | EW2
0° Tensile Strength F,  ASTM D3039 “\ﬁ;) “10290) (;3‘2’) (;ig)
90° Tensile Strength F, ASTM D3039 “\|/|<;ia) (1104295) (;gg) (E]igg)
0° Tensile Modulus E,  ASTMD3039 (g";;) (;g:g) (;?:;‘) (;?:g)
90° Tensile Modulus E,  ASTM D3039 ((';A;;) (;g:g) (;?jg) (;gjé)
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PRODUCT DATA SHEET
FABRIC MECHANICAL PROPERTIES - CONTINUED Continued from page 3
TC380/T800HB 6K 2x2 Twill 200gsm, 40% RC'
Property NCAMP Qualifications in Process

0° Compressive Strength F. ASTM D6641 “\I/T;Ia) (68194) (47925) (462]3)

90° Compressive Strength Fy ASTM D6641 (I\|/I<I§Ia) (58748) (47923) (46333)

0° Compressive Modulus E,. ASTM D6641 ((I;/IPS;) (695’1) (69431) (69“';.55)

90° Compressive Modulus E, ASTM D6641 ((I;A;;) (693..24) (69555) (6?8)

Interlaminar Shear Strength SBS  ASTM D2344 “\ff,'a) (;g;) (57310) (fd?ﬁ)

In-Plane Shear Strength 0.2%0ffset Fooos  ASTM D3518 mﬁf,'a) ( 462.27) (24813) (226_90)

In-Plane Shear Modulus G, ASTM D3518 ((';/I:;) (gig) (gig) (gig)

Laminate T_ (onset, DMA, Dry) DMA (:E) (3}1)

Laminate T_(onset, DMA, Wet) DMA (:E) (?;‘g)

Notes

RTD: 72°F/22°C, as-received

ETW1: 180°F/82°C, conditioned per SACMA-SRM11R-94 at 160 + 5°F / 85 5% RH until 0.02% equilibrium
ETW?2: 250°F/121°C, conditioned per SACMA-SRM11R-94 at 160 + 5°F /85 = 5%RH until 0.02% equilibrium
'As-tested, not normalized

CARBON SPREAD FABRIC MECHANICAL PROPERTIES

T1100 Spread PW 196gsm, T700 Spread PW T700 Spread PW
Property 36% RC"? 88gsm, 40% RC"2 192gsm, 40% RC
| RTD | ETW1 | ETW2 | RTD | ETW3 | R | ETW3 |
o . Ksi 216
0° Tensile Strength F, ASTM D3039 (MPa) (1492) - - - - - -
o . Ksi 202 130 166 157
90° Tensile Strength Fa ASTMDSOS \vipo)  (1304)  (s09) (1141) ] (1085)
S Msi 1.1
0° Tensile Modulus E, ASTM D3039 (GPa) (76.5) = - > - =
o . Msi 11.6 10.3 10.3
90° Tensile Modulus E, ASTM D3039 (GPa) (80.1) : : (71.0) i (71.0)
o . Ksi 87 66
0° Compressive Strength F. ASTM D6641 (MPa) (603) (458) - = = =
o . Ksi 83 50 81 67 80 59
90° Compressive Strength F  ASTMDBBAT  ipa)  (571) T (38)  (559) (462 (549) (405)
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PRODUCT DATA SHEET
CARBON SPREAD FABRIC MECHANICAL PROPERTIES - CONTINUED Continued from page 4
T1100 Spread PW 196gsm, T700 Spread PW T700 Spread PW
Property Symbol 36% RC"? 88gsm, 40% RC"? 192gsm, 40% RC
o . Msi 11.4 10.8
0° Compressive Modulus E. ASTM D6641 (GPa) (78.7) (74.6) = 2 ® ®
. . Msi 11.2 10.3 1.8 9.9 8.7 10.0
90° Compressive Modulus E,, ASTM D6641 (GPa) (77.2) - (713) (53.7) (68.2) (59.9) (68.9)
o Ksi 130 78 153 139
0° Flexural Strength o, ASTM D7264 (MPa) (899) (540) - (1053) - (958)
. Msi 10.4 10.8 9.1 8.9
0° Flexural Modulus E, ASTM D7264 (GPa) (71.7) (74.4) - (62.7) > (61.3)
. Ksi 9.4 4.0 10.5 5.0 10.6 5.2
Interlaminar Shear Strength SBS ASTM D2344 (MPa) (64.8) - (27.5) (72.3) (34.4) (73.0) (35.8)
Ksi 6.0 4.0 5.0 3.0 5.6 35
. Y B,
In-Plane Shear Strength 0.2%0ffset Fooo ASTMD3518 (MPa) (41.4) (27.6) (34.5) (207) (38.6) (24.1)
. Ksi 10.0 6.1
In-Plane Shear Strength 5% Strain Foow, ASTMD3518 (MPa) (68.9) (42.1) = =
Msi 0.52 0.47 0.47 0.36 0.49 0.44
In-Plane Shear Modulus G, ASTM D3518 (GPa) (3.59) - (3.24) (3.24) (2.48) (3.38) (3.03)
Compression After Impact Strength CAl ASTM D136/ Ksi 36 i i i i i
6.7 J/mm (1500in-Ib/in) Impact Energy D7137 (MPa) (247)
. Ksi 61 65 64 73
Open Hole Tensile Strength OHT ASTM D5766 (MPa) - - - (417) (448) (443) (503)
. . Ksi 126 104
Filled Hole Tensile Strength FHT ASTM D5766 (MPa) - - - (869) - (718)
. Ksi 42 88 42 32
Open Hole Compressive Strength OHC ASTM D6484 (MPa) - - - (292) (228) (292) (222)
. Ksi 89 77
Unnotched Compressive Strength UNC  ASTM D6434 (MPa) - - - (616) - (533)

Notes

RTD: 72°F/22°C, as-received

ETW1: 180°F/82°C, 2 week water soak at 160°F

ETW?2: 250°F/121°C, conditioned per SACMA-SRM11R-94 at 160 £ 5°F / 85 = 5% RH until 0.02% equilibrium
ETWS3: 180°F/82°C, conditioned per SACMA-SRM11R-94 at 160 £ 5°F / 85 = 5% RH until 0.02% equilibrium
'As-tested data - Autoclave Cure

TTensile/Compression data normalized to 0.0087” CPT, Shear data reported as-tested - Autoclave Cure
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00A/VBO CURE CYCLE A VS. CURE CYCLE B COMPARISON

Compression Strength and IPSS
MPa Cure Avs. Cure B
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I I B .
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400
200

B Cure A HCureB

Cure A is 180°C (356°F)
Cure B is 135°C (275°F), with 180°C (356°F) post cure

MECHANICAL PROPERTIES
Property
RTD RTD

Compressive Strength 0° F. ASTM D 695 “31:58&8;6) (121:97 I\k/Islla)
Compressive Strength 90° F,. ASTM D 695 (222 I\I;ISFEa) (Zggli(llslla)
Interlaminar Shear Strength SBS ASTM D 2344 “0155.:',)% II\(/TILa) “011[.‘3'75 Il(\ZiPa)
In-Plane Shear Strength Ultimate F, ASTM D 3518 “52;'31 |\k/|sFi>a) (14291_gl\ljlsFi’a)
In-Plane Shear Modulus G, ASTM D 3518 (g%‘ (';”Ps;) (255; 2138;)
S o amomona R
Laminate Tg (Onset, DMA, Dry) DMA égng;) (2?):15:;)

RTD: 72°F / 22°C, as -recieved

Cure A— 0.6°C (1°F) per minute to 107°C (225°F), hold for 1 hour, then 0.6°C (1°F) per minute to 180°C (356°F), hold 2 hours.
Cure B — 0.6°C (1°F) per minute to 107°C (225°F), hold for 1 hour, then 0.6°C (1°F) per minute to 135°C (275°F), hold 3 hours. Demold and post cure freestanding at
180°C (356°F) for 2 hours.
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TYPICAL CURE PARAMETERS - CURE A

» Debulk under vacuum every 4 plies for 15 minutes.

» Apply vacuum pressure, hold for 4 hours at room temperature.
» Ramp at 0.6°C (1°F) per minute to 107°C (225°F), hold for 1 hour.
» Ramp at 0.6°C (1°F) per minute to 180°C (356°F), hold for 2 hours.

» Cool to below 49°C (120°F) at 3°C (5°F) per minute or less, release vacuum.
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TYPICAL CURE PARAMETERS - CURE B

» Debulk under vacuum every 4 plies for 15 minutes.

» Apply vacuum, hold for 4 hours at room temperature.

» Ramp at 0.6°C (1°F) per minute to 107°C (225°F), hold for 1 hour.

» Ramp at 0.6°C (1°F) per minute to 135°C (275°F), hold for 3 hours.

» Remove from oven and debag.

» Post cure by placing in oven and ramp at 0.6°C (1°F) per minute to 180°C (356°F), hold for 2 hours.
» Cool to below 49°C (120°F) at 3°C (5°F) per minute or less, release vacuum.

TC380 Cure Cycle B (VBO/OOA) Initial Cure TC380 Cure Cycle B Post Cure
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TYPICAL CURE PARAMETERS - CURE C

» Debulk under vacuum every 4 plies for 15 minutes.

» Apply vacuum pressure, hold for 4 hours at room temperature.

> Apply 45 psi autoclave pressure.
» Ramp at 0.6°C (1°F) per minute to 107°C (225°F), hold for 1 hour.

» Ramp at 0.6°C (1°F) per minute to 180°C (356°F), hold for 2 hours.

» Cool to below 49°C (120°F) at 3°C (5°F) per minute or less, release pressure and vacuum.
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DYNAMIC VISCOSITY PROFILE FOR CURE A
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DYNAMIC VISCOSITY @ 1.5°C (3°F) TO 180°C (356°F)
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TYPICAL COMPOSITE LAMINATE STACKING SEQUENCE

List of Materials

1. Tool—aluminum, steel, Invar, composite (tool plates must be release coated or film covered). See the list below
Release coat or film—Frekote 700NC or 770NC, FEP, TEDLAR. Lay-up part using standard debulking procedures
Silicone edge dams for cure—slightly thicker than laminate

Laminate

Release coat or film—Frekote 700NC or 770NC, FEP, TEDLAR

Caul plate—aluminum, steel, Invar, silicone rubber sheet (metal caul plates must be release coated or wrapped)
2.2 0z/yd? polyester breather, 1 or more

Vacuum bag

. Vacuum sealant

10. Glass yarn string (alternatively or additionally breather may wrap over top of dam to contact edge)

©OND U s WN

Follow the provided Toray Advanced Composites cure cycle for the particular resin system.

Figure 1

Bresther Strings

Silicone Dam

Breather Strings

Mate: The breather string must be m the edge of the part, mmet not lay on the top of the panel and must extend out past the seal to touch the breather pad as shovm

RECOMMENDED BAGGING PROCEDURE FOR CURE

Bagging of epoxy composite parts for cure should be performed as follows:

Properly prepare the tool surface with release coat or film.

Lay-up part using standard debulking procedures.

Dam the edges of the part for cure.

Place one ply of porous Teflon® or perforated Teflon onto the bag surface of the part.
Place bleeder layers over the porous Teflon material and trim to the part periphery.
Place a non-porous layer of Teflon over the part.

Utilize a breather cloth to assure a clear path for vacuum.

Install vacuum bag on the tool for cure.

Follow the provided Toray Advanced Composites cure cycle for the particular resin system.
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© 2025. All data given is based on representative samples of the materials in question. Since the method and circumstances under which these materials are processed and
tested are key to their performance, and Toray Advanced Composites has no assurance of how its customers will use the material, the corporation cannot guarantee these
properties. Toray®, (Toray) AmberTool®, (Toray) Cetex®, (Toray) MicroPly™, and all other related characters, logos, and trade names are claims and/or registered trademarks of
Toray Industries Inc. and/or its subsidiary companies in one or more countries. Use of trademarks, trade names, and other IP rights of Toray Industries Inc. without prior written
approval by such is strictly prohibited.
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