Features

m Low moisture absorption

m Excellent resistance to microcracking

m Low outgassing

m Very low minimum viscosity

m Attractive electrical properties

m 350°F (177°C) cure

m Available on broad range of fibers and in forms including tape and fabric, and tow
m Autoclave or press mold processable

Description

954-3 is a 350°F (177°C) curing cyanate resin with excellent resistance to moisture absorption, outgassing and
microcracking. 954-3 is formulated for autoclave or press molding using a standard cure of two hours at 350°F
(177°C). Glass transition temperature can be maximized by post curing at 450°F (232°C). The recommended
lay-up procedure is HSP-L3. The recommended cure procedure is HSP-C1 or HSP-C2.

Typical applications for 954-3 include primary and secondary space structures and other applications where
dimensional stability is critical.

Typical Neat Resin Properties

Properties RT 325°F 325°F
(163°C) Wet
Tensile Strength, ksi 8.2
MPa 57
Tensile Modulus, Msi 0.4
GPa 2.8
Tensile Ult. Strain, % 2.4
Flex Strength, ksi 17.3 12.6 11.2
MPa 119 87 77
Flex Modulus, Msi 0.43 0.33 0.30
GPa 3.0 2.3 2.1
Tg (DMA- J), °C
no post cure 206
with post cure 258
Density, g/cc 1.19
CTE, pin/in °F 30.6

Notes: (1) Post-cured 2 hours at 450°F (232°C)
(2) Wet = 7 day immersion at 160°F (71°C)
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954-3 Viscosity Profile [Ramp to 350°F (177°C) and hold]
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954-3 Neat Resin Moisture Absorption @ RT/50% RH (compared to 934 epoxy)
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Dimensional Stability

954-3" 954-3
Hygrostrain, ppm 18.9 108
Water Absorption, % 0.18° 0.70*
CME, ppm % 105 155

Notes: Hygrostrain divided by %M = CME

Pseudo-isotropic P75 laminates; 30% RC

'R. Brand and E. Derby; SPIE conf, 1690, 309. April 1992 (Composite Optics, Inc.)

’C. Blair and J. Zakrzewski, SPIE Conf. 1690, 300. April 1992 (Lockheed MSC)

*55% RH/EQ
‘50% GH/EQ

954-3 Resin Outgassing

954-3 ASTM LIMITS
Total Mass Loss, % 0.20 1.0
Volatile Condensable Mat’l 0.01 0.1
Water Vapor Recovered 0.04 —
Notes: Tested per ASTM E 595
954-3 Neat Resin Dielectrical Properties
Dielectric Properties RT 325°F (163°C)
Unconditioned
Dielectric Constant (Dk) 2.73 2.73
Loss Tangent (Df) 0.006 0.008
Moisture Conditioned* (1)
Dielectric Constant (Dk) 2.85 2.85
Loss Tangent (Df) 0.01 0.02

Notes: Moisture Conditioned: 160°F (71°C) and 95% RH for 140 days.

Resin specimens cured at 350°F (177°C) for 2 hours and post-cured at 428°F (220°C) for 2 hours.

Tested to STM 2520D at 10.0 GHz.

The data tested has been obtained from carefully controlled samples considered to be representative of the product described. Because the properties of this product
can be significantly affected by the fabrication and testing techniques employed and since Hexcel does not control the conditions under which its products are tested and

used, Hexcel cannot guarantee that the properties listed will be obtained with other processes and equipment.
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Typical Mechanical Properties (Various Fibers)

Property Fibers (Average Values)
G80-600 M55J M60J YSH-60A | K13C-2U K1100
0 Tensile Strength, ksi 323 334 312 332 267 190
MPa 2227 2303 2151 2289 1841 1310
0 Tensile Modulus, Msi 44 a7 53 57 78 82
GPa 303 324 365 391 538 565
90 Tensile Strength, ksi 5.7 5.0 — 4.7 3.0 —
MPa 39 35 — 32 20 —
90 Tensile Modulus, Msi 0.80 0.90 — 5.6 0.73 —
GPa 55 6.2 — 38 5.1 —
0 Comp. Strength, ksi 131 138 134 69 53 39
MPa 903 951 924 476 366 269
0 Comp. Modulus, Msi 43 44 50 49 76 82
GPa 296 306 343 335 525 565
0 IL Shear Strength, ksi 10.5 11.6 11.3 9.4 6.9 3.4
MPa 72 80 78 65 47 23

Notes: 0 degree tensile and compression values are normalized to 60% fiber volume.
All testing performed at RT.

Thermal Cycle Evaluation

Materials 0 Cycles 10 Cycles 50 Cycles 100 Cycles
# cracks/in. # cracks/in. # cracks/in. # cracks/in.

954-3/M55J, Q° 0 0 0 0

954-3/M55J, 90° 0 0 1.25 1.25

Notes: Laminate configuration is (45, -45, 0, 90),s
Thermal cycle: -250°F (-157°C) to 250°F (121°C) at 20°F/min, 5 minutes hold.

Important

Hexcel Corporation makes no warranty, whether expressed or implied, including warranties of merchantability
or of fitness for a particular purpose. Under no circumstances shall Hexcel Corporation be liable for incidental,
consequential, or other damages arising out of a claim from alleged negligence, breach of warranty, strict liability
or any other theory, through the use or handling of this product or the inability to use the product. The sole
liability of Hexcel Corporation for any claims arising out of the manufacture, use, or sale of its products shall be
for the replacement of the quantity of this product which has proven to not substantially comply with the data
presented in this bulletin. Users should make their own assessment of the suitability of any product for the
purposes required. The above supercedes any provision in your company’s forms, letters, or other documents.

For technical assistance, applications and procedures, or further information, please contact:

Administrative Office and Hexcel Composites Sales Offices (continued)
Customer Service Center Duxford, Cambridge CB2 4QD 101 East Ridge Drive, Suite 102
5794 West Las Positas Blvd. United Kingdom Danbury, CT 06810-4140
P.O. Box 8181 Tel 44 (0) 1223 833141 Tel (203) 798-8311
Pleasanton, CA 94588-8781 Fax 44 (0) 1223 838808 Fax (203) 798-8161
Tel (925) 847-9500 Sales Offices 11410 Northeast 122nd Way, Suite 320
Fax (925) 734-9676 2350 Airport Fwy., Suite 550 Kirkland, WA 98034-6927

Bedford, TX 76022-6027 Tel (425)821-7411

Tel (817) 315-3939 Fax (425) 823-6437

Fax (817) 571-8629
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