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FM® 377 

FM® 377 film adhesive is a 350°F (177°C) cure modified epoxy designed for continuous services at 

350°F (177°C). FM® 377 exhibits excellent structural performance from -67°F to 350°F (-55°C to 

177°C).  

FM® 377 is manufactured as a supported film with a knit carrier or as an unsupported film. The 

unsupported version can be easily reticulated on honeycomb core or perforated metal. 

Typical applications for FM® 377 include bonding metallic, non-metallic, and sandwich structures. 

Additional applications include co-cure and secondary bonding of composite structures. 

 

Features and Benefits   

 Designed for bonding metallic, non-metallic and 
sandwich structures 

 Excellent combination of high peel strength and high 
350°F (177°C) shear strength 

 Designed for continuous service at 350°F (177°C) 

 Superior performance in co-cure or secondary bonding 
of composite structures 

 Easily reticulated on core or perforated metal for 
nacelle bonding applications 

 30 days shop life at 75°F (24°C) 

CHARACTERISTICS 

Table 1 | Physical Properties 

 
Shelf Life  12 months at or below 0°F (-18°C) from date of shipment  

Shop Life 30 days at 75°F (24°C) 

Volatiles 
ASTM 3530 

1% Maximum 

250°F (121°C) 

 

Table 2 | Product Availability  

 

Product Forms 
Nominal Weight psf 
(gsm) 

Nominal Thickness 
inches (mm) 

Color Carrier 

FM 377U Film Adhesive 0.055 (269) 0.005 (0.13) Grey None 

FM 377S Film Adhesive 
 

0.06 (293)
1 

0.006 (0.15) Grey Knit 

0.08 (391) 0.010 (0.25) Grey Knit 

0.095 (464)
1 

0.013 (0.33) Grey Knit 

Available in widths of 36 in (91 cm) or 48 in (122 cm) with standard roll length 60 yds (55m). 

1
 Not available in 48 in (122 cm) width roll. 
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PROPERTIES 

Metal Bonding 

Table 3 | Mechanical Performance: Metal-to-Metal  

 

Property 
 

Test 
Temperature 
 

FM 377S 
0.06 psf 
(293 gsm) 

FM 377S 
0.08 psf 
(391 gsm) 

FM 377S 
0.095 psf 
(464 gsm) 

FM 377U 
0.055 psf 
(269 gsm) 

Wide Area Lap Shear  
ASTM D 3165 
 

°F(°C) 

 

psi (MPa) 

-67 (-55) 
75(24) 
350 (177) 

3510 (24.2) 
3920 (27.0) 
2150 (14.8) 

3590 (24.8) 
3760 (25.9) 
1970 (13.6) 

3500 (24.2) 
3730 (25.7) 
1990 (13.7) 

3700 (25.5) 
3950 (27.3) 
2030 (14.0) 

Wide Area Lap Shear after  
1000 Hours at 350°F (177°C) 

ASTM D 3165 

350 (177) 2050 (14.1) 2110 (14.6) 2050 (14.1) 2090 (14.4) 

Climbing Drum Peel 
ASTM D 1781  

°F(°C) 

 
in-lb/in (Nm/m) 

75 (24) 28 (125) 35 (156) 28 (125) 30 (133) 

Creep Rupture Deformation under 
800 psi (5.52 MPa) for 192 hours   
ASTM E 139 

°F(°C) 

 
in (mm) 

300 (149) 0.0025 (0.064) 0.0002 (0.005) - 0.001 (0.025) 

Fatigue at 

10
5 

cycles at 1900 psi (13.1 MPa) 

10
7 

cycles at 1250 psi (8.6 MPa) 
ASTM D 3166  

75(24) 
75(24) 

No Failures 
No Failures 

No Failures 
No Failures 

No Failures 
No Failures 

No Failures 
No Failures 

 

Table 4 | Mechanical Performance: Honeycomb Specimens  

 

Property 
 

Test 
Temperature 
 

FM 377S 
0.08 psf 
(391 gsm) 

FM 377S 
0.095 psf 
(464 gsm) 

FM 377U 
0.055 psf 
(269 gsm) 

Flatwise T ensile  
ASTM C 297 

°F(°C)  psi (MPa) 

75(24) 
350 (177) 

1210 (8.4) 
490 (3.4) 

1380 (9.5) 
550 (3.8) 

1250 (8.6) 
410 (2.8) 

Flatwise Tensile after  
1000 hr aging at 350°F (177°C) 

ASTM C 297  

350 (177) 490 (3.4) 560 (3.9) 460 (3.2) 

Beam Shear  
ASTM D 2344 

75(24) 800 (5.5) 830 (5.7) 840 (5.8) 

Honeycomb  
Sandwich Peel 
ASTM D 1781 

°F(°C) 

 
in-lb/3in (Nm/m) 

75(24) 60 (90) 90 (133) 35 (52) 
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Table 5 | Mechanical Performance: Durability Test  

 

Property 
 

FM 377S 
0.08 psf 
(391 gsm) 

FM 377U 
0.055 psf 
(269 gsm) 

FM 377U 
0.06 psf 
(293 gsm) 

Crack Extension 
ASTM D 3807 

lb/in(N) 

6.1 (29) 4.6 (22) 5.2 (25) 

Crack Extension after 7 Days Immersion at 
150°F (66°C) 
a)    JP-4 (MIL-T-5624) 
b)    Hydraulic Fluid 
c)    Deicer Glycol (MIL-A-8243) 

 
5.5 (26) 
4.0 (19) 
4.2 (20) 

 
4.2 (20) 
3.6 (17) 
3.8 (18) 

 
4.6 (22) 
4.0 (19) 
4.3 (20) 

Crack Extension after 5 weeks in 100% RH 
at 140°F (60°C) 

4.1 (19) 3.9 (19) 4.5 (21) 

Sustained Stress Loading at 140°F (60°C)/ 100% 
RH 1100 psi (7.6 MPa) 
ASTM D 1002 

No Failures  
in 90 days 

No Failures  
in 90 days 

No Failures  
in 90 days 

 

Table 6 | Metal Bonding: Performance Effect of Storage at 75°F (24°C) 

 

Adhesive Film 
 

Prebond Film 
Exposure at 
75°F (24°C) 
days 

Test Results 

Wide Area Lap Shear psi (MPa) ASTM D 3165 
Climbing  
Drum Peel  
in-lb/in 
(Nm/m) 
75°F (24°C) 
ASTMD 1781 

Honeycomb 
Sandwich 
Peel, in-lb/3in 
(Nm/m)  
75°F (24°C)  
ASTM D 1781 

-67°F (-55°C) 75°F (24°C) 350°F (177°C) 

FM 377 U 
0.055 psf   
(269 gsm) 

0 3800 (26.2) 4030 (27.8) 1950 (13.5) 32 (142) 33 (50) 

14 3730 (25.7) 3940 (27.2) 2100 (14.5) 29 (129) 35 (53) 

28 3730 (25.7) 3900 (26.9) 2050 (14.1) 28 (125) 30 (45) 

63 3640 (25.1) 3610 (24.9) 1900 (13.1) 29 (129) 36 (54) 

FM 377 S 
0.08 psf   
(391 gsm) 

0 3600 (24.8) 3840 (26.5) 2050 (14.1) 35 (156) 50 (74) 

14 3690 (25.4) 3780 (26.1) 1950 (13.5) 36 (160) 53 (80) 

28 3850 (26.5) 3870 (26.7) 1850 (12.8) 37 (165) 46 (69) 

63 3700 (25.5) 3700 (25.5) 1900 (12.1) 37 (165) 44 (66) 
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Table 7 | Metal Bonding: KGR-1 Stress Strain Data for FM 377 S Film Adhesive, 0.08 psf (390 gsm) with BR® 6747-1 
Corrosion Inhibiting Primer ASTM D 5656 

 
Temperature Linear Limit (LL) Knee (KN) Ultimate Failure (UL) 

°F (°C)  ƒ Σ G ƒ Σ ƒ Σ 

-67 (-55) 
75 (24) 
300 (149) 

1460 (10.1) 
2070 (14.3) 
950 (6.6) 

0.0055 
0.0122 
0.0167 

268400 (1850) 
171500 (1180) 
59200 (410) 

8120 (56.0) 
6040 (41.7) 
2040 (14.1) 

0.0827 
0.0736 
0.0597 

9530 (65.8) 
6880 (47.5) 
2770 (19.1) 

0.1927 
0.2310 
0.3226 

ƒ = Shear Stress, psi (MPa), Σ = Shear Strain, in/in, G = Shear Modulus, psi (MPa) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Composite Bonding 

Table 8 | Composite Bonding: Precured Thermoset Substrates and Environmental Exposure   

 

Property 
 

Bonded specimen exposure 
Strength  

Substrate 
psi (MPa) 

 
Lap Shear  
at 75°F (24°C) 

ASTM D 1002 

None 
30 days at 140°F (60°C)/100% RH 
30 days salt spray 

3120 (21.5) 
3040 (21.0) 
3260 (22.5) 

CYCOM
®
 985 GH 3070 PW 

(Epoxy/Graphite) 

Lap Shear  

at 75°F (24°C) 

ASTM D 1002 

None 
30 days at 140°F (60°C)/100% RH 
30 days salt spray 

3230 (22.7) 
3060 (21.1) 
3410 (23.5) 

HMF 5-322D/34C 
(Epoxy/Graphite) 

Substrates: 7 Plies cured at 350°F (177°C) for 90 minutes at 85 psi (0.76MPa) 

Substrate Surface Preparation: Hand sanded with 220 grit sandpaper, MEK wipe  

Adhesive: FM
®
 377 S 0.06 psf (293 gsm) 

Adhesive cured with recommended cure cycle.  
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Table 9 | Composite Bonding: Cocure and Secondary Bonding of BMI/Graphite Structures  

 

Property 
 

Test Condition  Strength  
Substrate 

°F (°C) 

 
psi (MPa) 

Wide Area  
Lap Shear

1 

ASTM D 3165 
 
 
 

75 (24) 
250 (121) 
300 (150) 
 
30 days exposure to 160 (71) 
and 100% RH tested at 75 (24) 

3500 (24.2)  
2920 (20.2)  
2460 (16.9)  
 
3310 (22.8)  

CYCOM
®
 5250-4 6k5HS 

(BMI/Graphite Fabric) 
 
 

Wide Area  
Lap Shear

2 

ASTM D 3165 
 
 
 

75 (24) 
250 (121) 
300 (150) 

 
30 days exposure to 160 (71) 
and 100% RH tested at 75 (24) 

3010 (20.8)  
2490 (17.2)  
2160 (14.9)  
 
2710 (18.70)  
 

CYCOM
®
 5250-4 6k5HS 

(BMI/Graphite Fabric) 
 
 

1
 Procure: 8 plies prepreg procured at 375°F (190°C) for 6 hours, 40 psi (0.28 MPa)  

2
 Cocure: 8 plies prepreg/ FM® 377S/ 8 plies prepreg cocured at 375°F (190°C) for 6 hours, 40 psi (0.28 MPa)  

Adhesive: FM
®
 377 S 0.06 psf (293 gsm) 

Surface Preparation: For procured laminates a nylon peel ply was used 

 

Analytical Properties 
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PROCESSING  

Materials and Processing 

1. Substrates/Test Methods: 

a. Lap Shear: 2024-T3 bare aluminum, 0.063 in. (1.6mm) thick, MMA-A-132 A 

b. Climbing Drum Peel:  2024-T3 clad aluminum, 0.02 in (0.5mm) and 0.04 in (1.0mm) thick  

c. Honeycomb Peel: 

 Core: 5052 aluminum, no perforated, 0.25 in (6.35 mm)cell, 7.9pcf (0.127 g/cc) density, 0.625 in (15.9mm) thick  

 Face Sheets: Supported – 2024-T3 clad aluminum, 0.02 in (0.5) thick, Unsupported – 0.025 in (0.63mm) thick, 
BMS 7-209 perforated plate, 15 – 20 POA, 0.035 – 0.045 inch (0.89 – 1.14mm) hole diameter 

d.  Flatwise Tensile and Short Beam Shear: 

 Core: 5052 aluminum, no perforated, 0.25 in (6.35mm) cell, 7.9 pcf (0.127 g/cc) density,  0.625 in (15.9mm) thick 
MIL-A-25463 B 

 Face Sheets: Supported – 2024-T3 clad aluminum, 0.063 in (1.6mm) thick, Unsupported – 0.063 in (1.6mm) 
thick, BMS 7-209 perforated plate, 26 POA, 0.080 ± 0.004 inch (2.0 ± 0.1mm) diameter 

e. Crack Extension: 2024-T3 bare aluminum 0.50 in (12.7mm) thick, tested per Boeing BSS 7208 B, 7211 A, and 7212 
A test methods 

2. Metal Substrates: 

Surface Preparation: FPL etch (ASTM D 2651) followed by phosphoric acid anodization* (ASTM D 3933) 

3. Unsupported Adhesive: 

The unsupported grade adhesive was reticulated on the perforated face sheets for all honeycomb specimens 

4. Primer BR
®
 6747-1 water-based primer, primer thickness 0.1 to 0.3 mils  (0.0025 to 0.0076mm) cured 60 minutes at 

250°F (121°C). 

*Boeing patent 4,085,012. April 1978. It is now being used by a large number of aircraft manufacturers due to the improved 
surface bond durability it provides. 

RECOMMENDED CURE CYCLE 

 

CuCure Cycle 
 

Apply full vacuum, 24 in Hg (0.081 MPa) minimum. 

Apply 30 - 45 psi (0.21 – 0.31 MPa) pressure. 

Heat from 75°F (24°C) to 350°F (177°C) at 2-5°F (1-3°C)/minute.  

Hold at 350°F (177°C) for 90 minutes. 

Cool down under pressure below 140°F (60°C) at 2-5°F (1-3°C)/minute. 
 

SURFACE PREPARATION 

Aluminum Skins 

A clean, dry, grease-free surface is required for bonding. FM
®
 377 is used with standard cleaning techniques involving a four 

step procedure of solvent degreasing, alkaline cleaning, chemical deoxidizing (etching), and phosphoric acid anodizing*. 
General guidance for etching and phosphoric acid anodizing can be found in ASTM 2651 and ASTM 3433, respectively. 
Best results for aluminum feature priming after appropiate surface preparation, with BR

®
 6747-1, BR

®
 6747-1 NC  or BR

®
 

127 primer. 

*Boeing patent 4,085,012. April 1978. Phosphoric acid anodizing is now being used by a large number of aircraft 
manufacturers due to the improved surface bond durability it provides. 
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Primer Application 

Although not mandatory, BR
®
 6747-1 water-based corrosion inhibiting primer is recommended for use with FM

®
 377 film 

adhesives in the bonding of aluminum details. BR
®
 6747-1 primer offers superior durability and resistance to hostile 

environments within the bond line and also may be used as a protective coating outside the bonded areas. 

1. Spray a dry primer thickness of 0.0001 to 0.0003 inches (0.0025 to 0.0076 mm) for optimum mechanical properties. For 
protective coating applications, increase primer thickness to 0.0004 to 0.0010 inches (0.0102 to 0.025mm). 

2. Air dry 30 minutes minimum prior to placing in oven. 

3. Oven cure 60 minutes at 250°F ± 10°F (121°C ± 5.5°C). 

LAY-UP PROCEDURE 

1. When FM
® 

377 is removed from refrigerator storage, the adhesive must be allowed to reach room temperature [75°F 
(24°C)] before the roll is unpackaged. Note that the film adhesive is sandwiched between release paper and polyliner. 

2. Remove either of the interliners and place the adhesive against the surface to be bonded. Care should be taken to 
prevent air entrapment between the film adhesive and substrate, especially in large area bonds. 

3. FM
®
 377 has sufficient tack and does not require the use of a heat gun or tack table. 

4. Complete the assembly after removing the other interliner. 

HEALTH & SAFETY 

Please refer to the product MSDS for safe handling, personal protective equipment recommendations and disposal 
considerations. 

 
DISCLAIMER: The data and information provided in this document have been obtained from carefully controlled samples and are considered to be 
representative of the product described. Solvay does not express or imply any guarantee or warranty of any kind including, but not limited to, the accuracy, the 
completeness or the relevance of the data and information set out herein. Because the properties of this product can be significantly affected by the fabrication 
and testing techniques employed, and since Solvay does not control the conditions under which its products are tested and used, Solvay cannot guarantee the 
properties provided will be obtained with other processes and equipment. No guarantee or warranty is provided if the product is adapted for a specific use or 
purpose. Solvay declines any liability with respect to the use made by any third party of the data and information contained herein. Solvay has the right to 
change any data or information when deemed appropriate. All trademarks are the property of their respective owners. ©2017, Solvay. All rights reserved. 


