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=p° AEROSPACE 	 AMS 3894A ~ 	 AIR 

SPACE 	 M AT E R I A L 	 S~x rsedi AMS 3894 

Society of Automotive Engineers, Inc. S P EC I F I CATI O N ~SS~ed 11-15-72 

TWO ~ENNSVLVANIA PLAZA. NEW YORK. N.V. 1000/ 	 ReVIS@d 	7-30-73 

GRAPHITE FIBER TAPE AND SHEET 
Epoxy Resin Impregnated 

For Hand Ia.yup 

1. SCOPE : 

1.1 Form: This specification and its supplementa.ry deta.il  specifications cover graphite fibers in the 
form of ta.pe and sheet impregnated with epoxy resin, the resin to be supplied in a"B <<  sta.ge condi- 
t10T1. 	 , 

1.2 Application: Prunarily for fabricating high strength and high modulus composite parts. 

1.3 Classification: The tapes and sheets shall be as specified in the applicable detail specifications, 
wherein each material is defined by basic fiber property cha.racteristic and continuous service tem- 
perature. An example is shown in 8. 2. The material covered by each deta.il apecification appears 
as part of the title. 

2, APPLICABLE DOCLTMENTS: The following publications form a part of this specification to the exte 
specified herein. The latest issue of Aerospace Material 5pecifications (AMS) sha.11 apply. The ap- 
plicable issue of other documents shall be as specified in AMS 2350. 

2,1 SAE Publications: Available from Society of Automotive Engineers, Inc. , Two Pennsylvania Plaza, 
New York, New York 10001. 

2,1.1 Aerospace Material Specifications: 

AMS 2350 - Sta.ndards and Test Methods 
AMS 3892 - Fibers, Graphite, Tow and Yarn, For Structural Composites 

2.2 ASTM Publications: Ava.ilable from American Society for Testing and Materials, 1916 Race Street, 
Philadelphia, Pennaylvania 19103. 

ASTM D792 - Specific Gravity and Density of Plastics by 
Displacement 

ASTM D1505 - Density of Plastics by the Density-Gradient Technique 
ASTM D2734 - Void Content of Reinforced Plastics 

2.3 Government Publications: Available from Commanding Officer, Nava.l Publications and Forms 
C enter, 5801 Tabor Avenue, Philadelphia, Pennsylvania 19120. 

2,3.1 Federal Specifications: 

O-A-51 - Acetone, Technical 

2.3,2 Milita.ry Standa.rds: 

MIL-STD-105 - Sa.mpling Procedures and Tables for Inspection by 
Attributes 

Copyripht 1973 by Society of Automotive Enpineers, Inc. 	 Printed in U.S.A. 

All righta reserved. 
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3. TECHNICAL REQUIREMENTS: 

3.1 Detail Specifications: The requirements for a specific material sha.11 consist of all the requirements 
specified herein in addition to the requirements specified in the applicable deta.il specification. In the 
case of any conflict between the requirements of this basic specification and an applicable deta.il apeci- 
fication, the requirements of the detail specification shall govern. 

3.2 Material: 

3.2.1 Conatruction: The product shall consist of parallel, unidirectional graphite fibers meeting the re- 
quirements of AMS 3892 and its applicable deta.il specification impregnated with the epoxy resin meet- 
ing the requirements of the applicable deta.il specification hereunder and arranged in a single in-plane 
layer. 

3.2.2 Ends: Unless otherwise specified, the product ahall contain no unspliced yarn or tow ends. 

3.2,3 Stora.~e Life: The product, when pa.ckaged in waterproof heat sealed ba.gs , shall be capable of ineeting 
the requirements of the applicable deta.il specification after storage as specified therein. 

3.2.4 Workin~ Life: The product shall meet the requirements of the applicable deta.il specification after 
exposure for a continuous period at the relative humidity and temperature specified therein. 

3.2, 5 Bendin~: The product shall withstand bending through an angle of 180 deg (3.14 rad) around a 1. 0 in. 
(25 mm) diameter mandrel with the fiber direction perpendicular to the axis of bend without visible 
material da.mage; ma.gnification of lOX shall be used in examination for da.mage. 

3.3 Pronertiea of Uncured Impre¢na.ted Material: The product as received shall conform to the require- 
ments of this specification and the applicable deta.il specification. Tests shall be performed on the 
product supplied and in accordance with applicable test procedures of this specification as follows: 

Number of 
Speci.mens per Test 	 Test 

Property 	 min 	 Procedure 

Volatile Content 	 1 	 4.5.1 
Total Nonfiber Content 	 2 	 4. 5.2 
Reain Flow 	 1 	 4.5.3 
Gel Time 	 1 	 4. 5.4 
Tack 	 1 	 4.5.5 

3.4 Properties of Cured Ia.minate: Test laminates sha.11 conform to the requirements of this specification 
and the applicable detail apecification. Tests shall be perfoxmed on specimens cut from la.minates pro- 
duced as in 3.4.1 a.nd in accorda.nce with the applicable test procedurea of this apecification as followa: 

Number of 
Specimens per Test 	 Test 

Property 	 min 	 Procedure 

Tenaile Strength and 
Modulus of Elasticity 	 4 	 4.5.6 

Compressive Strength 
and Modulus of Elas- 
ticity 	 4 	 4. 5. 7 

• 

• 

. 
(continued next page) 
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Flexural Strength and 
Modulus of Elasticity 	 4 	 4.5.8 

Short Beam Shear Strength 
	

4 	 4. 5. 9 

Density 	 3 	 4.5.10 

Void Content 
	

3 	 ASTM D2734 

Fiber Volume 	 3 	 4.5.11 

3.4.1 Preparation of Test La.minate: Test lamina.tes of suitable thickness and area sha.11 be prepared from 
sufficient plies of impregnated material oriented unidirectionally and cured in an autoclave or equi- 
valent at a temperature and pressure to provide optunum propertiea. The tempera.ture and pressure 
used sha.11 be noted in the report. The resultant laminate shall be uniform in thickness within ±0. 003 in. 
(0. 08 mm) and shall ha.ve  a fiber volume of 60% + 3. 

3. 5 uali : The product shall be uniform in quality and condition, clean, and free from foreign materials 
and from interna.l and external imperfections detrimental to fabrication, appearance, or performance of 
parts. 

3.6 Sizes and Tolerances: Tape and sheet shall be s~plied to the d'unensions specified in the purchase 
order. The width ahall not vary more than ±0. 040 in. (1. 02 mm) for each 3. 0 in. (76 mm) of width apeci- 

• 

	 fied, and the length sha.11 be not lesa than the net length apecified on the purchase order. 

4. QUALITY A5SURANCE PROVISIONS: 

4.1 Responsibility for Inspection: The vendor of the product shall supply a,ll samples and shall be responsible 
for performing all required testa. Results of such tests shall be reported to the purchaser as required by 
4.6. Purchaser reserves the right to perform such confirmatory testing as he deems necessary to as- 
sure that the product conforms to the requirements of this specification. 

4.2 Classification of Tests: 

4.2.1 Acceptance Tests: Tests to determine conformance to construction (3. 2.1) , bending (3.2. 5) , proper- 
ties of uncured i.mpregnated materia,l (3.3), longitudinal flexural strength, modulus of elasticity in flex- 
ure and short beam shear strength of cured lamina.te at room temperature (3.4), and tolerance (3.6), 
requirements are classified as acceptance or routine control tests. 

4.2,2 Qualification Tests: Tests to determine conformance to all technical requirements of this specification 
and the applicable deta.il specification are classified as qualification or periodic control tests. 

4.3 Samplin~• 

4.3.1 Samplin~ Schedule: Shall be in accordance with Single 5ampling for Normal Inspection, General Inspec- 
tion Level II, with an Accepta.ble Quality Level (AQL) of 1. 5 specified in MIL~TD-105 as shown in 
Table I. Test specimens sha.11 be taken at random throughout the lot. 

• 
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TAB LE I 

SAMPLING SCHEDULES 

Number of Inspection Units 
Number of Inspection 	from Which Samples are to 

Units in the Lot 	 be Taken 	 Accept 	Reject 
~ 

	

1-90 	 8(4.3.1.1) 	 0 	 1 

	

91 - 280 	 32 	 1 	 2 

	

281 - 500 	 50 	 2 	 3 

4.3.1.1 If number of inspection units to be sampled equals or exceeds lot size, inspect 100%. 

4.3.2 Lot: A lot is defined as all material produced in a single production run made from the same batch of 
raw materials under the same fixed conditions and submitted for delivery at one time. 

4, 3.3 Inspection Unit: Unless otherwise apecified, an inspection unit is defined as each 25. 0 lb (il. 35 kg) of 
impregna.ted material or fraction thereof. 

4.4 Approval: 

4.4.1 Sample material shall be approved by purcha.ser before material for production use is supplied, unless 
such approva.l be waived. Results of tests on production material shall be essentially equivalent to 
those on the approved samples. 

4.4.2 Vendor shall use ingredients, manufacturing procedures, processes, and methods of inspection on pro- 
duction material which are essentially the same as those used on the approved sample material. If any 
cha.nge is necessary in ingredients, in type of equipment for processing, or in manufacturing proced- 
ures which could affect qua,lity or properties of the material, vendor shall submit samples for reapprov~ 
unless purchaser grants written approval after review of a detailed sta.tement of materials and process- 
ing used on the approved sample and those propoaed. No production material made by the revised pro- 
cedure shall be shipped prior to receipt of approval of such procedure. 

4.5 Test Methods: 

4.5.1 Volatile Content: 

4.5.1.1 Cut sufficient material to obtain a specimen weighing approximately 1 g, and weigh to the nearest 
mg (Wl) . 

4. 5.1.2 Suspend the specimen on a removable tray (areas of the tray in conta.ct with the specimen shall be 
covered with a suita.ble parting agent film) in a cireulating air oven preheated to the temperature 
specified in the applicable deta,il specification for the prodtzct being tested. Heat the specimen at 
that tempera.ture for the time apecified in the applicable detail specification. 

4. 5.1.3 Remove specimen from the tray and place in a desiccator. 

4. 5.1.4 Cool specimen to room temperature inside the desiccator for at least 30 min. , and weigh to the 
nearest mg (WZ), 

4. 5.1, 5 Calculate volatile content as follows: 

Volatile Content, % by weight = wW - W2 x 100 
1 

where, Wl  = Original weight of specimen, mg 

W2  = Final weight of specimen, mg 

• 

• 

• 
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4. 5.2 Tota.l Nonfiber Content: 

4. 5.2.1 Cut sufficient materia.l to obta.in  2 specimens each weighing approximately 1 g, and weigh to the 
nearest mg (W3). 

4.5,2.2 Place the specimens in separate containers and wash with a suitable boiling solvent for not less than 
2 minutes. Tixne sta.rts when the solvent sta.rts to boil. Decant the solvent. The solvent used shall 
be selected on the basis of being able to completely dissolve the resin under the conditions of this test. 
Report the solvent and temperature used. 

4.5.2.3 ftepeat 4.5.2.2 for 3 complete wash cycles. 

4.5.2.4 Dry the specimens by placing them in a circulating air oven maintained at 325 F+ 10 (162. 8 C+ 5.6) 
for not less tha.n 1 hr, or until weight is constant. Remove and place in desiccator. 

4. 5.2.5 After 10 min. , remove specimens from desiccator and weigh to the nearest mg (W4). 

4.5.2,6 Calculate nonfiber content as follows: ~ 
Total Nonfiber Content, % by weight = W W W4 x 100 3 
where, W3  = Original weight of specimen, mg 

W4  = Final weight of specixnen, mg 

4. 5.2. 7 Calculate the arithmetic mean of the two deterxninations as total nonfiber content of the sample. 
both the individual results and the arithxnetic mean. 

4.5.3 Reain Flow: 

4. 5.3.1 Cut 2 pieces of ixnpregnated graphite material, each piece approximately 2 in. (51 mm) square and 
weigh to the nearest mg (W ), Cut 4 pieces of a suitable release bleeder cloth and 2 pieces of porous 
polytetra.fluoroethylene glass cloth, each piece approximately 3 in. (76 mm) squa.re . 

4. 5.3.2 Layup a flow specimen assembly of 2 layers of bleeder cloth, 1 layer of polytetrafluoroethylene glass 
cloth, the 2 pieces of graphite material crossplied at approximately 90 deg (1.57 rad) centered in the 
middle, 1 layer of polytetrafluoroethylene glass cloth, and 2 layers of bleeder cloth. Weigh the 

assembly to the nearest mg (W S). Impregna.ted graphite material in widths less than 2 in. (51 mm) 
shall be cut and positioned to form an approximately 2 in. (51 mm) square. 

4. 5.3.3 Place the flow specimen assembly in a heated platen press between nonporous polytetra.fluoroethy'lene 
sheets and cover with a heat resistant elastomeric sheet approxunately 0. 06 in. (1.5 mm) thick. 
Heat the assembly at a temperature and pressure recommended by the resin manufacturer for 15 min. 
+ 0.25, cool to room temperature, and weigh to the nearest mg (W7), 

4. 5.3.4 Remove the cured graphite materia.l from the bleeder cloth and porous polytetrafluoroethylene layers 
and trixn the specimen free from resin flash, taking care not to remove any graphite fibers. Weigh the 
graphite materia.l to the nearest mg (W $) . 

. 
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4.5.3.5 Calculate the volatile free resin flow as follows: 
~ 	 )- 

Resin Flow, % by weight = 5 	6 	7 	8 x 100 
W5'~s'W7) 

where, W5  = Original weight of graphite material, mg 

W6  = Original weight of specimen assembly, mg 

W 7  = Weight of specixnen assembly after press heating, mg 

W8  = Weight of graphite material after trimming, mg 

4.5.3.6 Report the test results a.nd the temperature and pressure used in press heating of the specunen 
assembly. 

4.5.4 Gel Time: 

4.5.4.1 Cut a piece of impregnated graphite material approximately 0.25 in. (6.4 mm) square. 

4.5,4.2 Preheat a hot plate to the same temperature ± 2 F(+ 1.1 C) used for resin flow. 

4.5.4.3 Place a micro cover glass on the hot plate allowing 20 sec for it to reach temperature equilibrium. 
Position the specimen at the center of the micro cover glass and simulta.neously commence timing. 
Within 5 sec, place a second micro cover glass over the specimen. After the resin softens and 
during the first 30 sec, probe the top micro cover glass and isolate a drop of resin. Observe the 
fluidity and color of the isolated resin drop periodically (continuously as the end point approaches). 
The lateral (spreading) movement of the resin upon probing will decrease or regress and the color 
shade will change as the gel point approaches. Stop the timer at the first indication of resin im- 
mobility and record the lapsed time to the nearest second. 

4. 5, 5 Tack: 

4. 5. 5.1 Cut 2 pieces of impregnated graphite material approximately 1 x 3 in. (25 x 76 mm), retaining the 
protective film until immediately before using the specimens. Fiber direction shall be parallel to 
the 1 in. (25 mm) dimension. For material less than 3 in. (76 mm) wide, butt sufficient pieces on 
the panel to produce a 3 in. (76 mm) wide specimen. 

4. 5.5.2 Remove the protective film from one side of one specimen and apply the material to the center of a 
clean piece of austenitic corrosion resista.nt steel sheet with a commercial 2D finish, any thickness 
by approximately 4 x 8 in. (102 x 203 mm). Apply light pressure with a squeegee or roller over the 
backing film. Remove the backing film and apply the second specimen to the first, in exactly the 
same manner, making sure the opposing faces of the material are not covered with protective backing 
film. The second layer of na.rrow material shall be so positioned that the butt joints do not coincide 
with those of the first layer. Remove the protective film from the exposed surface of the material 
and maintain the test plate and the long dimension of the test specimen in a vertical position for not 
less than 30 min, at 70 - 80 F(21.1 - 26. 7 C) and 50 - 70% relative humidity. 

4. 5. 5.3 Report results as pasa or fail. If a specimen fails to adhere for the test period, record the elapsed 
time at failure. 

4.5.6 Tensile Stren~th and Modulus of Elasticitv: 

4.5.6.1 Specimen Preparation: The specimens taken from the laminate prepared in 3.4.1 shall be straight 
sided coupons. Specimen edges shall be ground to the required width and length d'unensions with 
abrasive finer than 400 grit. 

4.5.6.1.1 Longitudinal Specimen: Test specunens sha,ll conform to Fig, 1, with adhesive bonded laminate 
taba. Specimen fibers sha.11 be parallei to the longitudinal axis. 

• 

• 

• 
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4.5.6.1,2 	Transverse Specirnen: Test specimens shall conform to Fig. 2, Specimen fibers sha,ll be 
to the longitudinal axis. Tabs are not used. 

4. 5.6.2 Procedure: The apecixnen shall be loaded to failure at a 0. 050 in. + 0, 005 (1.27 mm + 0.13) per 
min, crosshead speed in a testing machine, using instrumentation as shown in Figs. 1 and 2. Test 
temperatures sha.11 be as specified in the applicable detail specification. Specixnens aha.11 be tested 
after exposure for not less than 30 min, at the test temperature. 

4. 5.6.3 Calculation Usin~ U. 5, Customary Units of Measure: Tensile strength and modulus of elasticity 
¢ 	shall be obta.ined by the formulas given below (See 4.5.6.5): 

Ft 
Ultimate Tensile Strength, psi = A 

Ft 
Tensile Modulus of Elasticity, psi = A£ 

where, Ft  = Maximum tensile load, lb 

A= Specimen cross-sectional area, sq in. 

e =  Corresponding strain in in, per in. 

4. 5.6.4 Calculation Usix~ SI Units of Measure: Tensile and modulus of elasticity shall be obtained by the 
pl 	formulas given below (See 4.5.6.5): 

Ft 
Ultimate Tensile Strength, MPa = A 

Ft 
Tensile Modulus of Elasticity, MPa =~ 

where, Ft  = Ma.ximum tensile load, N 

A = Specimen cross-sectiona.l area, mm2 

e = Corresponding strain in mm per mm 

4. 5.6. 5 Obta.in the modulus of elasticity by extending the initial straightline portion of the load-deflection 
curve a.nd graphically determining the ratio of stress to corresponding strain. 

4.5.6.6 Reportin~: Calculate the arithmetic mean of 4 determinations for each test as tensile strength and 
modulus of elasticity of the sample. Report both the individua,l test results and the arithmetic mean. 

4.5. 7 Comuressive Stren~th and Modulus of Elasticity: The test method used shall be reported. The method 
identified as "Celanese Compression Test" is preferred. 

4. 5. 8 Flexural StrenQth and Modulus of Elasticitv: 

4. 5.8.1 Snecimen Prenarati.on: The specimens, ta.ken from the laminate prepared in 3.4.1, shall be 0.080 in. 
(2, 03 mm) nomina,l thickness, 0. 500 in + 0. O10 (12. 70 mm + 0.25) wide, and 3. 00 in. + 0. 03 
(76.2 mm + 0. 08) long. Specimen edges shall be ground to the required length and width dimensions 
with abrasive finer than 400 grit. The fiber direction of the specimen sha.11 be parallel to the longi- 
tudina,l ~is of the specunen. Other specimen configura.tions are acceptable provided that the fiber 
direction is parallel to the longitudinal axis of the apecimen, the thickneas of the specunen is equal 
to or less than the width of the specimen, and the length of the specimen is sufficient to provide a 
span equal to 32 + 2 times the thickness. 
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4. 5.8.2 Test Procedure: The specimen shall be loaded to failure at a crosshead speed of 0. 050 in. 
+ 0,U05 (1.27 mm + 0.13) per min, in a testing machine with fixture and instrumenta.tion as indi- 
cated in Fig. 3. The deflectometer shall be of the linear differential transformer type. Necessary 
adjustments shall be made so that the deflectometer pushrod is midwa.y between the supports 
+ 0. 03 in. (+ 0.8 mm). The span length sha.11 be 32 + 2 times the specimen thickness. 

4.5.8.3 Calculation Usin~ U. S. Customary Units of Measure: Flexural atrength and modulus shall be ob- 
ta,ined by the formulas given below: 

Flexural Strength, psi = 34bt~ 

3 
Flexura.l Mo dulus of Elasticity 	11 L ( ~ P) 

~ P$1 -  64 

	

	3 ~ ~b ) 
bt 

where, P= Load at failure, lb 

L = Span, in. 

b = Width, in. 

t = Thickness, in. 

~ P = Increment of load, lb 

~g = Increment of deflection, in. 

~P  = 51ope of initia.l straightline portion of the load 
°s deflection curve, lb per in. 

4.5.8.4 Calculation Usin~ SI Units of Measure: Flexural strength and modulus sha.11 be obtained by the for- I 
~ 	mulas given below: 

Flexural Strength, MPa = 3P2 
4bt 

3 ~~ 
Flexural Modulus of Elasticity, MPA = 64 L3 	~~s P~ 

bt 

where, P= Load at failure, N 

L = Span, mm 

b = Width, mm 

t = Thickness, mm 

~ P = Increment of load, N 

~ s  = Increment of deflection, mm 

~- = Slope of initial straightline portion of the load 
~8 	deflection curve, N per mm 

4. 5. 8. 5 Reportin~: Calculate the arithmetic mean of 4 determina.tions as the flexural strength and modulus 
of elasticity of the sample. Report the individua.l test results and the arithxnetic mean. 

• 

• 

• 
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4. 5.9 Short Beam Shear StrenQth: 

4. 5.9.1 Specimen Preparation: The specimen, tal~en from the lamina.te prepared in 3.4.1, sha.11 be 0. 250 in. 
+ 0. 005 (6. 35 mm + 0.13) wide, and 0. 700 in. + 0. O10 (17. 78 mm + 0.25) long. Specimen edges sha.11 
be ground to the required length and width dimensions with abrasive finer tha,n 400 grit. The fibers 
sha,ll be parallel to the longitudinal axis. 

4. 5, 9.2 Test Procedure: A 3 point loading device as shown in Fig. 4 with loading nose and supports of diam- 
eters indicated sha.11 be used. The specixnen shall be loaded at the center of a span 4+ 0.1 tunas the 
thicl~ess of the specunen; The loading device shall provide for accurate centering and alignment. 
The centerlines of the cylindrical surfaces of the loading nose and the supports shall be parallel. 
The longitudinal axia of the specunen sha,ll be perpendicular to the centerlines of the cylindrical 
surfaces within + 1 deg (+ 0. 017 rad). The specimens shall be loaded to failure at a crosshead speed 
of 0. 050 in. + 0. 005 (1.27 mm + 0.13) per minute. Observe the break before the specimen binds in 
the test fixture. 

4. 5.9.3 Calculation Using U. S. Customary Units of Measure: The short beam shear strength sha.11 be cal- 
culated as follows: 

Short Beam Shear Strength, psi =~ 

where, P= Load at failure, lb 

A= Specimen cross-sectional area, sq in. 

4. 5.9.4 Calculation Usix~ SI Units of Measure: The short bea.m shear strength shall be calculated as 
~ 	follows: 

Short Beam Shear Strength, MPa =~ 

where, P= Load at failure, N 

A =  Specunen cross-sectional area, mm2 

4, 5. 9. 5 Reportin~: Calculate the arithmetic mean of 4 determinations as the short beam shear etrength of the 
sample. Report the individua.l test results and the arithmetic mean. 

4. 5.10 Densi : The density of the test laminate prepared as specified in 3.4.1 shall be deterxnined in accord 
ance with ASTM D792 using a suitable nona.queous liquid or in accordance with ASTM D1505. 

4.5.11 Laminate Fiber Volume: 

4.5.11.1 Preparation of Specunens: Three pieces, each not less than 1 in. (25 mm) square, shall be cut from 
the la.minate prepared in 3.4.1, and weighed in separate cleaned and ta.red (W 9) thimbles to the 
nearest mg (W10~' 

4. 5.11.2 Acid Di~estion: Place each thunble in a separate 150 em 3  beaker and add 100 cm 3  of acid to the 
bea.ker. The beaker with the contents sha.11 be heated at a suitable temperature until the resin has 
dissolved and digestion is complete, and cooled to room temperature. 

4. 5. 11. 3 Filtration: Discard the acid used in the digestion without loss of residue and attach the thimble on a 
vacuum filter flask. Rinse the fibers with additional clean acid, followed by distilled water, and 
finally with acetone conforming to O-A-51. The acetone sha11 remain clear, indicating complete 
removal of resin from the fibers.. 

4. 5.11. 4 Drying and Wei~hin~: Each thimble, with the contents shall be heated in a circulating air oven at 
250 F+ 10 (121.1 C+ 5.6) for 15 min. ± 1, cooled in a desiccator to room tempera.ture for at least 
60 min, and weighed immediately to the nearest mg (Wll~' 
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4. 5,11. 5 Calculation: The laminate fiber volume shall be calculated as follows: 

~ 	Fiber Volume, %_ (Wll - W9j D2 x 100 
10 	9 	1 

where, W9  = Weight of extraction thunble, mg 

W10 - Weight of extraction thimble plus specimen, mg 

Wll - Weight of extraction thunble plus specimen 
a.fter digestion, mg 

Dl  = Density of graphite fiber as apecified in applicable 
deta.il specification of AMS 3892 

DZ  = Density of lamina,te determined in accordance with 4. 5.10. 

4.5.11.6 Reportin~: Calculate the arithmetic mean of 3 determina.tions as the fiber volume of the test 
laminate. Report the individual test resulta and the arithmetic mean, 

4.6 Reports: 

4. 6.1 The vendor of the product shall furnish with each shipment three copies of a report showing the results 
of tests made on the product to determine conformance to the acceptance test requirements of this spe- 
cification and the applicable detail specification, including the identification of the resin system used, 
the cure cycle and fiber volume of the test laminate, and a statement that the product conforms to all 

~ 	other technical requirements of this specification and the applicable detail specification. This report 
sha11 include the purchase order number, material specification number including the applicable detail 
specification number and revision letters, if any, vendor's material designation, lot number, spool or 
sheet numbers, date of manufacture, quantity (tape width and length, or sheet width and length and 
number of sheets), and location of test samples within the lot and spool or sheet. 

4. 6. 2 The vendor of finished or semi-finished parts sha11 furnish with each shipment three copies of a report 
showing the purchase order number, material specification number including the applicable detail 
specification number and revision letters, if any, contractor or other direct supplier of material, sup- 

QI 	plier's material designation, part number, and quantity. When material for making parts is produced 
or purchased by the parts vendor, that vendor shall inspect each lot of material to determine conform- 
ance to the requirements of this specification and the applicable detail specification, and shall include 
in the report a statement that the material conforms, or shall include copies of laboratory reports 
showing the results of tests to determine conformance. 

4.7 Resampling and Retesting: Disposition of product rejected under 4.3.1 and Table I may be based on the 
results of testing three additional specimens for each original nonconforming apecimen. Failure of any 
retest specimen to meet the specified requirements shall be cause for rejection of the product repre- 
aented and no additional testing shall be permitted. Results of all tests shall be reported. 

5. PR,EPARATION FOR DELIVERY: 

5.1 Identification: Each spool of tape and each sheet shall be identified by attached removable tags using 
chara,cters approxunately 3/8 in. (9. 5 mm) in height which will not be obliterated by normal handling. 
Each tag shall be legibly marked to give the following information: 

GRAPHITE FIBER TAPE (OR SHEET), EPDXY RESIN IMPREGNATED 
AMS 3894/ 
MANUFACTUR,ER'S MATERIAL DESIGNATION 
PUR,CHASE ORDER NUMBER 
DATE OF MANUFACTURE 
LAT_AND_SPOOL OR SHEET NUMBERS 

• 

• 

• 
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5.2 Packa,~ing: 

5, 2.1 Tape: Unless otherwise specified, ta.pe  material sha.11 be wound on spools not less than 3 in. (76 mm) 
in hub diaxneter and interleaved with nonadherent film. Winding sha11 be uniform and shall provide for 
proper unreeling. Tape ends shall be secured. 

5.2.2 Sheet: Unless otherwise specified, each sheet ehall be supplied flat with a suita.ble nonadherent pro- 
tective covering or separator film on each side. 

5.2, 3 Packa~e Sealin~: Unless otherwise specified, each spool and each sheet of material shall be sealed in 
bag of suita,ble nonadherent materia.l to prevent penetration of moiature or loss of impregnating resin 
solvent. 

5.3 Exterior Packa~in.g: 

5.3.1 Packin : The protected spools and sheets shall be packed in an exterior shipping conta.iner identified 
with a package number and capable of protecting the materials adequately during transit and storage 
below the temperature specified in the applicable detail specification and meeting carrier rules and 
regulations applicable to the mode of transportation. 

5.3.2 Markin~ of Exterior Packa~e: Each exterior shipping container shall be legibly marked with the follow-I 
ing information in such a manner that the markings shall not smear or be obliterated during normal ~ 
handling or use. 

GRAPHITE FIBER TAPE (OR SHEET), EPDXY RESIN IMPREGNATED 
AMS 3894/ 
PUR.CHASE ORDER NUMBER 
MANUFACTUR,ER'S MATERIAL DESIGNATION 
LOT AND PACKAGE NUMBERS 
QUANTITY 
PERISHABLE - STORE BELOW 	(See applicable detail 

specification) 

6. ACKNOWLEDGMENT: A vendor sha11 mention this specification number and its revision letter in a11 quo- 
tations and when acl~owledging purchase orders. 

7. REJECTIONS: Material not conforming to this specification or to authorized modifications will be subject 
to rejection. 

8. NOTES: 

8.1 Marginal Indicia: The phi (~d) symbol is used to indicate technical changes from the previous issue of this 
specification. 

8.2 Classification System: The classification system used to identify each detail specification material is 
shown by the following example: 

G 110, 000 (758) Tensile, 27, 000, 000 (186) Modulus, 350 (1 

Service Temperature 

Property Characteristics of Resultant Composite 
(See 8.2.1) 

raphite 

. 
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8. 2.1 Property Cha.ra.cteristic: The property cha.ra.cteristic of the resultant laminate is ta.ken from the roo~ 
temperature property requirements shown in Table I of each detail specification. The cha.racteristics 
selected are the tensile strength and modulus of ela.sticity in tension. In the example, the character- 
istic 110, 000 psi (758 MPa) minunum tensile strength and 27, 000, 000 psi (186 GPa) tensile modulus. 

8.2.2 Service Temperature: Service tempera.ture indicates the maxunum recommended service tempera.- 
ture, F (C). 

8.3 Laminate Thickness Per Plv: The thickness per ply of the test laminate required by 3.4.1 is deter- 
mined according to the following calculation: 

Thicl~ess per ply, in. (mm) = A B 

where, A= Thickness of test panel, in. (mm) 

B= Number of layers of materia.l in the panel 

8.4 Tape Width Increments: The following increments are conaidered standard: 

8.4,1 U. S. Customar~ Units of Measure: 

a. Tapes 1/2 to 3 in, wide at 1/2-in, increments 
b. Tapes 3 to 6 in, wide at 1-in, increments 
c. Tapes 6 to 12 in, wide at 2-in, increments 

8,4,2 SI Units of Measure: 

a. Tapes 12 to 72 mm wide at 12-mm increments 
b. Tapes 75 to 150 mm wide at 25-mm increments 
c. Tapes 150 to 300 mm wide at 50-mm increments 

• 

• 

• 
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