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M L- R 60346C
18 June 1981
SUPERSEDI NG

M L- R 60346B
4 April 1975

M LI TARY SPEC!I FI CATI ON

ROVI NG GLASS, FI BROUS
(FOR PREPREG TAPE AND ROVI NG FI LAMENT
W NDI NG, AND PULTRUSI ON APPLI CATI ONS)

This specification is approved for use by all Departnments and
Agenci es of the Department of Defense.

1. SCOPE AND CLASSI FI CATI ON

1.1 Scope. This specification covers the requirenents of certain con-
structions of continuous filament, single or multiple end, fibrous glass
rovings. The rovings shall be suitable for use in prepreg tape and fil-
ament wi nding applications for reinforced plastic structures.

1.2 dassification. The rovings shall be of the follow ng types, filanent
sizes, classes, and yields as specified (see 6.2, 6.3, and 6. 8).

Type | - 2E2 gl ass

G H J K L MNP S andTfilanents
Cass 1 - Sizing systemconpatible with epoxy resin.
Cass 2 - Sizing systemconpatible wi th polyester resin.
Cass 3 - Sizing systemconpatibility as specified.

Type Il - (6.8)

Type 11l - Hgh tensile strength 23 gl ass.

Beneficial comments (recommendation, additions, deletions) and any pertinent
data which nmay be of use in inproving this docunent should be addressed to:

Director, US Arny Materials and Mechani cs Research Center, ATTN. DRXVMR-LS,

Wat ert own, MA 02172 by using the sel f-addressed Standardi zati on Docunent

| mprovenment Proposal (DD Form 1426) appearing at the end of this docunent or
by letter.

FSC 8310



Downloaded from http://www.everyspec.com

M L- R-60346C

G fil ament
Cass 1 - Sizing systemconpatible with epoxy resin.

Type 1V - General purpose high tensile strength 2% gl ass.

G fil anment

Cass 1 - Sizing systemconpatible with epoxy resin.
Cass 2 - Sizing systemconpatible w th polyester.

Roving yield (applicable to all types, filament code designations and cl asses)
as specified (see 3.1.4).

2. APPLI CABLE DOCUMENTS

2.1 The follow ng docunents of the issue in effect on date of invitation for
bi ds or request for proposal, forma part of this specification to the extent
speci fied herein.

Federal specifications

PPP- B-585 - Boxes, Wod, W rebound.
PPP-B- 601 - Boxes, Wod, J eated-Pl ywood.
PPP- B- 636 - Box, Fi berboard

(Activities outside the Federal CGovernment may obtain copies of Federa
speci fications, standards, and commercial itemdescriptions as outlined under
Ceneral Information in the Index of Federal Specifications, Standards and
Conmercial Item Descriptions. The Index, which includes cunulative binonthly
suppl emrents as issued, is for sale on a subscription basis by the
Superintendent of Docunents, US Governnent Printing Ofice, Washington, DC
20402.)

(Single copies of this specification, other Federal specifications and
conmercial itemdescriptions required by activities outside the Federa
Covernment for biddi ng purposes are avail able w thout charge from Genera
Servi ces Admi nistration Business Service Centers in Boston; New York
Washi ngt on, DC; Phil adel phia; Atlanta; Chicago; Kansas Cty, M) Fort Wrth;
Houst on; Denver; San Franci sco; Los Angel es; and Seattle, WA)

(Federal Governnent activities may obtain copies of Federal specifications,
standards, and commercial itemdescriptions, and the Index of Federa
Speci fications, Standards and Conmercial Item Descriptions from established
distribution points in their agencies.)
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Mlitary specifications:

M L-P-116 - Preservation- Packagi ng, Met hods of
M L-R- 9300 - Resin, Epoxy, Low Pressure Lam nating

M L-L-10547 - Liners, Case, and Sheet, Overw ap, Water- Vaporproof or
Wat er proof Fl exi bl e

Mlitary standards:

M L- STD- 105 - Sanpling Procedures and Tables for Inspection by Attributes
M L- STD- 129 - WMarking for Shipnment and Storage

(Copies of Mlitary Specifications and Standards required by contractors in
connection wi th specific procurenent functions should be obtained fromthe
procuring activity or as directed by the contracting officer.)

2.2 Oher publications. The follow ng docunents forma part of this
specification to the extent specified herein. Unless a specific issue is
identified, the issue in effect on date of invitation for bids or request for
proposal shall apply.

Anmeri can Society for Testing and Materials (ASTM Standards:

D 618 - Conditioning Plastics and Electrical Insulating Materials for
Testing

D 2291 - Fabrication of R ng Test Specinens for Reinforced Plastics.

D 2343 - Tensile Properties of 3 ass Fiber Strands, Yarns and Rovings
Used in Reinforced Plastics.

D 2344 - Apparent Horizontal Shear Strength of Reinforced Plastics by
Short - Beam Met hod.

D 2587 — Acetone Extraction and Igniton of Strands, Yarns and Roving
for Reinforced Plastics.

(Application for copies should be addressed to the American Society for
Testing and Materials, 1916 Race Street, Phil adel phia, Pennsylvania 19103.)

Nati onal Mdtor Freight Traffic Association, Inc., Agent :

Nati onal Mdtor Freight dassification

(Application for copies should be addressed to the American Trucking

Association Inc. Tariff Order Section, 1616 P Street, N W, Wshington D.C.,
20036.)
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Uniform d assification Commttee, Agent :

Uni form Frei ght O assification

(Application for copies should be addressed to the Uniform O assification
Conmittee, Room 1106, 222 South Riverside Plaza, Chicago, IL 60606.)

3.  REQUI REMENTS
3.1 Roving.

3.1.1 Construction. The roving shall consist of a nunber of continuous
glass filanments coated with suitable sizing system (see 3.1.5) and laid
essentially parallel with little or no twist. The filanments may or nmay not be
grouped into strands, intermediate in size, between a single filanent and the
roving itself (see 6.3). The roving shall be supplied in the form of roving
balls (see 3.3). The construction shall be in accordance with 3.3, and the
acceptable quality levels (AQL), specified in table | (see 4.2.1.1).
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Table I. Examination of roving ball for visual defects.
AQL
per cent Met hod
Exami ne def ective Defectl/ i nspection
Wor kmanshi p:
Qut er Iayergl 1.0 Dirt, grease oil or foreign Vi sual
O roving ball matter in quantity sufficient
(see 1.2, 3.4, to be detrinental to enq use.
3.4.1 & 6.2) 1.0 Any knoF or fuzz accumul ati on. Vi sua
1.0 Any splice or group of two or Vi sua
nore splices not in accordance
with 3.4.1.
§/ Difference in color, transpar- Vi sua

ency or other appearance of
the fil aments.

Package (ball) build:
Rovi ng ball (see 2.5
3.3, 6.2, and 6. 4)

Not cylindrical within
5/16 inch

2.5 Not centered on tube,
wher e applicabl e,
within 1/8 inch.
2.5 Di aneter or |ength inproper.
2.5 Direction and angl e of
wi ndi ng i nproper
2.5 Nunber of turns per trans-
verse i nproper.

Tube (see 3.3 2.5 I nsi de di anmeter or length
And 6. 2) i mproper
2.5 Not suitable, color code
i mpr oper.

Carpenter’s
square &
scal e

Carpenter’s
square &
scal e

Scal e

Scal e and
vi sual

Vi sua

Vi sua
Vi sua

Vi sua

l/The | ot shall be evaluated separately in respect to each category or defect.

g/Unless the external appearance of a ball or supplier’s previous history

shows interior of the ball may contain defects, a ball shall
merely for examination for visual defects.

not be unwound

§/The ot shall be rejected if there is a visual difference in color, trans-
parency, or other appearance of the filaments indicating a possible mxing

of different types of glass fibers.
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3.1.2 ddass. The chemcal conposition of "E' glass, as percent by weight,
shall be within the limts as follows:

B3 5-10
Cao 16- 25
Al 503 12-16
s o 52- 56
MO 0-5
NapO and KO 0-2
Ti O 0-1.5
Fe03 0-0.8
Fy 0-1.0

The chem cal conposition of high tensile strength "S' gl ass and genera
purpose high tensile strength "S" glass shall be certified (see 4.2.1.1) as
being within the limts accepted for these two "S" gl asses (see 1.2, table Il
and 6.3). Any new or nodified "S" glass shall not be acceptabl e unless
approved by the procuring activity.

3.1.3 Filanent dianeter and code letter of current conmmercial filanents.
The nomi nal filanent dianmeter range and code letters shall be as follows (see
6.7 for conplete list of code letters).

Fi | ament Di aneter range, inches
G 0. 00035 — 0.00040
H . 00040 — .00045
J . 00045 — . 00050
K . 00050 — .00055
L . 00055 — . 00060
M . 00060 — . 00065
N . 00065 — .00070
P . 00070 — .00075
S . 00085 — . 00090
T . 00090 — . 00095

3.1.4 Roving yield (see 4.3.4, 6.3, and 6.6). Each roving ball fabricated
by either conventional or non conventional roving w nding processes shal
contain a sufficient nunber of filanents of the specified dianeter code (see
3.1.3) to produce the nom nal roving yield specified to within a tol erance of
+ 8.5 percent (yield to be specified by procuring activity see 6.2). Certain
type | materials produced by other than conventional w nding processes shall
have a yield tolerance of + 13 percent when agreed to by suppliers and the
procuring activity.
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Table Il. Property requirenents
Property Type | Type |11 Type 1V
l/Package (ball density

(pounds/ cubi ¢ i nch) .035 .035 .035

; 075 065 065
maxi mim ' ' '
l/Shore "0 package bal

har dness Classes 1, 2, and 3 dass 1 Cl asses 1, and 2

i ni mum 50 50 50
; 90 90 90
maxi mim
Catenary,g/inches/50feet,

nexi mm 1.0 0.5 1.0
Roving yield see 3.1.4 see 3.1.4 see 3.1.4
Acet one extractabl e content,

percent of ignition |oss,

m ni num NAS 70 NAS/
Resi stance to fusion 4 4 4
Tensil e strength, psi,

m ni mum

Q her than G 200, 000 NA NA
G 280, 000 500, 000 400, 000
Hori zontal shear strength
(after 6-hour boil)
psi, m ni mum
Qther than G 4,500 or 6,500 NA
G 5 5 @/
4,500=/ or 6,500~/
Specific gravity range 2.52-2.61 NA NA

(virgin fiber only)

(floats in solution
specified in 4.3.8)
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1/ The supplier has the option to performeither the Package (Ball) Density or
the Shore "O' Package Hardness test. Only one or the two tests is required.

2/ Unl ess ot herw se specified, the catenary requirement applies only to rovings
having a yield of 700 or nore yards per pound.

3/NA - Not applicable
4 The specimens of 4.3.5 shall not fuse during the specified ignition

5/ These val ues are applicable only when a specific resin systemis not
specified by the procuring activity (see 6.2). The 4,500 psi m ni mrum applies
to polyester type resin matrix and 6,500 psi mninum applies to epoxy type
resin matrix. \Wen seened necessary, the procuring activity shall specify a
specific resin system and a correspondi ng m ni num val ue for horizontal shear
strength. For class 3 material, a value agreeable to both supplier and
procuring activity shall be agreed upon

5/ Appl i cabl e only when specified by the procuring activity (see 6.2). Actua
val ues are dependent upon a given resin. Therefore, values shall be agreed
upon between the supplier and the procuring activity for the matrix resin
which is to be used. Normal values are 8,500 psi for epoxy and 7,000 psi for
pol yester resin matrices.
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3.1.5 Sizing system (see 6.3). Cass 1 roving shall have a sizing system
sel ected and applied so as to provide conpatibility between the glass and
epoxy resin. Cass 2 roving shall have a sizing systemwhich is conpatible
bet ween the gl ass and polyester resin, and class 3 shall have a sizing system
conpatible with the resin specified (see 1.2 and 4.2.1.1).

3.2 Property requirenments. The roving shall conformto the property val ues
specified in table I, when tested as specified in the applicable procedure of
4.3 (see 4.2.3).

3.3 Package (ball) build (see table I). The roving shall be would with
uni formtension on a tubel ess package or a heavy duty wi nding tube of the
di mensi ons and col or code specified (see 6.2) to nmake essentially cylindrical
"roving ball." The dinmensions, direction and angl e of w nding, the nunber of
turns per transverse, and the spacing of the roving, shall be a specified by
the procuring activity (see 6.2). Wen not specified, the manufacturer’s
standard di mensi ons, w nding pattern, and col or code shall be considered
acceptable. The roving shall unwind fromthe ball on comercial filanent
wi ndi ng equi pment wi t hout excessive process interruptions or excessive tension
vari ation.

3.4 Wrkmanship. The material shall be free fromvisible dirt, grease, oil
or foreign matter. Any group of knots, strands or fuzz accumul ati on occurring
at any point in the package which is sufficient to cause an appre- ciable
change in the snmoothness of the roving shall be cause for rejection unless the
def ect can be renoved without rendering the renai nder of the package
rejectable (see table I). There shall be no visable differences in color
transparency, or other appearance of the filaments which may indicate m xi ng
of different types of glass fibers for conventional roving products.

3.4.1 Splices. When insertion of a broken strand by skip knotting or
mechani cal insertion nethod is not acceptable, it shall be spliced with
cellul ose acetate cenent, or any mutually acceptable substitute, with a one
i nch m ni rumoverlap. When two or nore ends are spliced simltaneously,
splices shall be spaced so as to prevent any overl apping of the spliced areas,
with the exception of gang splices. The maxi mum nunber of splices shall not
exceed an average of one splice per pound of roving.

3.5 Storage (applicable only to certain type Il rovings). Wen type Il
rovi ngs, which have sizing systenms which will deteriorate at roomtenpera-
tures, are supplied, the supplier shall furnish instructions for storage (see
6.5).
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4. QUALITY ASSURANCE PROVI SI ONS

4.1 Responsibility for inspection. Unless otherw se specified in the con-
tract or purchase order, the supplier is responsible for the performance of
all inspection requirenments as specified herein. Except as otherw se speci-
fied in the contract or order, the supplier may use his own or any other
facilities suitable for the performance of the inspection requirenents speci-
fied herein, unless disapproved by the CGovernment. The Governnent reserves
the right to performany of the inspections set forth in the specification
where such inspections are deened necessary to assure supplies and services
conformto prescribed requirenents.

4.2 Sanpling for inspection and acceptance. Sanpling for inspection shal
be perfornmed in accordance with the provisions set forth in ML-STD 105 except
where ot herw se indicated. For purposes of sanpling, and in the absence of
nmore formal inspection |lot definitions, the inspection ot for exam nation and
tests shall consist of all material of the sanme type, filanment code, and cl ass
submitted for delivery and one timne.

4.2.1 Inspection of materials and conmponents. In accordance with 4.1
above, the supplier is responsible for insuring that materials and conponents
used were nmanufactured, exam ned, and tested in accordance with the re-
quirenents of this specification and, to the extent specified, of al
referenced subsidiary specifications and standards. |In the event of conflict,
this specification will govern

4.2.1.1 Supplier’s certification. The supplier shall certify that (a) al
roving balls were produced under the sane manufacturing process; (b) the glass
is "E', or "S", or general purpose high tensile strength "S' as specified (see
1.2 and 3.1.2); (c) the nominal filanent dianmeter corresponds with code letter
desi gnation applicable to the strand specified (see 2.1 and 3.1.3); (d) the
sizing on the glass is conpatible with the type of resin specified; (e) that
all splices if used, were nade in accordance with 3.4.1

4.2.2 Inspection of material .

4.2.2.1 Exanmi nation of the roving balls. Exam nation of the roving balls
shal |l be made in accordance with the classification of defects, inspection
| evel s and AQLs, set forth below The lot size, for purpose of determning
the sanple size in accordance with M L-STD 105, shall be expressed in units of
one roving ball for examnation in 4.2.2.1.1, and in units of shipping
containers for examnation in 4.2.2.1. 2.

10
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4.2.2.1.1 Examnation of the material for defects in package build, appear-
ance, workmanshi p, splices, and storage instructions. The sanple unit for
this exam nation specified in table | shall be 1 roving ball. One set of
storage instructions shall be supplied for each container of roving balls.

4.2.2.1.2 Examnation of the preparation for delivery. An exam nation shal
be made in accordance with table Il to determ ne that packagi ng, pack- i ng and
marki ng conply with section 5 requirenments. The sanple unit for this
exam nation shall be one shipping container fully packed, selected put prior
to the cl osing operations. Shipping containers fully prepared for delivery
shal | be exam ned for closure defects.

4.2.2.1.3 Inspection levels and acceptable quality levels ( AQL’s) for
exam nations. The inspection levels for determ ning the sanple size and the
AQ., expressed as defects per 100 units shall be as foll ows:

Exami nati on of paragraph I nspection | evel AQL
4.2.2.1.1 Il see table |
4.2.2.1.2 S-2 2.5

4.2.2.2 (Cassification of tests. Al tests under this specification shal
be classified as | ot acceptance tests. Lot acceptance tests shall be made on
each ot of material and, in conjunction with the above exam nation, shall be
the basis for acceptance or rejection of the |ot.

4.2.3 Testing. The material shall be tested for characteristics listed in

table Il, in accordance with the test nethods specified herein. The |ot size
for the purpose of determ ning sanple size for testing shall be expressed in
units of one roving ball. The sanple unit shall consist of sufficient

material to prepare all required specinmens. Testing for hardness, package
(ball) density, catenary and roving yield shall require inspection |evel |
with a 1.0 percent AQL as per ML-STD-105. Al other test shall require

i nspection level S-2 with a 2.5 percent AQ.. One averaged val ue per bal
sampl ed for each specified property shall determ ne acceptance as outlined in
M L- STD- 105.

11
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Table I11. Exam nation of the preparation for delivery
Exam ne Def ect
Bal | Type 11l roving ball not wapped in

pol yet hyl ene film

Types | and IV roving ball not wapped in
pol yet hyl ene or other material proving
adequat e protection

End pad or core plug nissing or
i mproper, when applicable.

Packagi ng Not | evel specified; not in accordance
wi th contract requirenents.

Any nonconform ng conponent, conponent
m ssi ng, damaged or otherw se defective
affecting serviceablility.

I nadequat e application of conponents such

as: inconplete closure of poly-ethylene
l'i ners.

Quantity of material Less than specified or indicate quan-
tity.

Wi ght G oss wei ght exceeds specified require-
nent s

Mar ki ngs Exterior markings omtted, illegible,

i ncorrect, of inproper size, |ocation,
sequence or method of application, or not
i n accordance with contract requirenents.

VWhen speci al storage conditions are

requi red, containers not properly marked
(see 5.3 and 6.5).

12
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4.3 Testing nethods.

4.3.1 Specinen conditioning and testing. Unless otherw se specified,
speci mens for tensile and shear testing shall be conditioned i n accordance
with procedure A of ASTM D 618. Specinens for other testing shall be
conditioned for a mnimumof 2 hours in accordance with ASTM D 618. Testing

shall be at 73.4 £+ 3.6 F (23 £ 2 C) and 50 + 5 percent relative humdity.

4.3.2 Hardness. A shore "O' duroneter or equivalent shall be used to test
as follows: Set the roving ball on its end on a horizontal flat surface.
Support the ball with one hand, hold the duroneter in the other, and bring the
i nstrument plunger and foot into contact with outernost |ayer of roving.

Apply such pressure as is required to bring about a constancy in the reading
attained on the dial indicator. Mke three readings randomy spaced around
the circunference and al ong the I ength of the ball

4.3.3 Catenary (Unless otherw se specified, this test is not applicable to
roving having a field less than 700 yards per pound) . One speci nen per roving
ball shall be tested and each obtained by pulling roving fromthe ball unti
the slack is taken off, then tying a knot in the roving approximately 12
i nches fromthe package. The roving shall be pulled over a spindle and
clanped to a strand which is |ocated approximately 50 feet fromthe spindle.
After returning to the roving ball and holding a 50 foot portion of the strand
tight, a hard knot shall be tied. A clanp and sufficient weights to give a
total of 2 + 0.1 pounds shall be placed on the hanging end of the roving. The
roving shall be grasped lightly at the center of the span (25 feet) and pulled
down 1 foot. The roving shall be released. The pull down and rel ease shall
be repeated three additional times. The distance between the furthernost
separated strands perpendicular to the | engthwi se direction shall be measured.

4.3.4 Roving yield. One specinen shall be tested per roving ball sanple.
The roving yield shall be conputed by dividing the weight into nmeasured | ength
resulting in units such as yards/pound (see 6.3).

4.3.5 Acetone extractable content and resistance to fusion. One speci- nen
per roving ball shall be tested for each requirenent in table Il as
applicable. Testing shall be in accordance with ASTM D 2587 with the
foll ow ng changes:

(a) The specinmen shall consist of an accurately neasured | ength of
rovi ng wei ghi ng approxi mately 10 grans.

(b) Type I roving shall be ignited at a tenperature of 1150 + 45 F
(620 £+ 25 C. Types Ill and IV rovings shall be ignited at a

temperature of 1500 + 45 F (815 £ 25 C). The ignited specinen
shal | be exam ned for fusion

13
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4.3.6 Tensile strength. Five specinens per roving ball shall be tested in
accordance with ASTM D 2343. Cdass 1 of types I, Ill, and IV roving shall be
tested on specinmens made with resin conformng to type I, class 1 of
M L-R-9300. Wen testing class 2 roving, the polyester resin to be used shal
be as specified by the procuring activity. Wen testing class 3 roving, the
phenolic, silicone or other resin to be used shall be as specified by the
procuring activity. 1In the event of dispute with either class 1, class 2, or
class 3 roving, the resin to be used shall be selected by mutual agreenent
bet ween the supplier and procuring activity.

4.3.8 Specific gravity range (applicable to type | only) . Six specinens of
rovi ng, each approximtely 1/3 inch (1 centinmeter) |ong, shall be heat cleaned
by exposure to a mininumtenperature of 1202 F (650 C) for at |east 10
mnutes. (Note that the tenperature of the heat cleaning process wll
conpact the filaments thereby increasing the actual specific gravity of the
virgin fibers. Hence, this method is only for identification of type |I roving
and not a precise nmeasurenment of specific gravity of the virgin fiber.) Thr ee
heat cl eaned speci nens shall be dropped directly into a small contai ner such
as a 1-1/2 inch dianmeter test tube with a solution of 2.62 specific gravity
whi ch was prepared by m xi ng 100cc of bronoform (specific gravity 2.84) with
19cc of trichloroethylene (specific gravity 1.46) in a well ventil ated hood.
Prior to use, the solution should be well sealed to prevent density changes
due to evaporation. The roving specinmens dropped into the solution shall be
allowed to wet out completely. Roving with a specific gravity of 2.61 or |ess
shall be checked for the | ower end of the specific gravity range using a
m xture of 9lcc of bronofoam and 28cc of trichloroethylene yielding a specific
gravity of 2.519. The roving speci nens shall sink.

14
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4.3.9 Package density. One density determination is made for each bal
(package) in the sanple fromthe [ ot being tested. Density is determ ned by
measuring inside dianeter to the nearest 1/16 inch with a steel rule, outside
diameter to the nearest 1/16 inch with a circunference tape (or steel rule),
length to the nearest 1/16 inch with a steel rule and ball (package) weight to
the nearest 0.1 pound and cal cul ating the foll ow ng:

1.27 X wei ght
length (do° - di

D= ]

)

where D = package (ball density, |bs/cubic inch

do outsi de dianeter, inches

dj i nsi de dianeter, inches
Report to the nearest 0.001 pounds/cubic inch
5. PREPARATI ON FOR DELI VERY

Application: The requirenents of section 5 apply only to purchase by, or
direct shipnent, to the Governnent.

5.1 Preservation and packagi ng. Preservation and packagi ng shall be level A
or C, as specified (see 6.2).

5.1.1 Level A

5.1.1.1 Unit packaging. Unless otherw se specified in the contract or
purchase order (see 6.2) roving balls shall be packaged in quantities specified
by the procuring activity in accordance with the method Il of ML-P-116.
Each ball of type Ill roving shall be wapped in polyethyl ene or other
mat eri al providing adequate protection. Except for type | roving balls, a
rigid pad, larger than the roving ball and containing a netal core plug,
shal | be placed agai nst each end of the wapped roving ball wth plugs press
fitted tightly into the ball core. The roving ball shall be supported by its
core in the end pads.

15
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5.1.1.2 Internedi ate packaging. Wen required, specified quantities of unit
packages shall be internedi ately packaged as specified in the contract or
purchase order (see 6.2).

5.1.2 Level C. Roving balls shall be preserved and packaged to afford
adequat e protection against deterioration and physi cal damage during shi pment
fromthe supply source to the first receiving activity. The supplier may use
conmercially acceptabl e practice when it neets these requirenents.

5.2 Packagi ng. Packing shall be level A, B, or C, as specified (see 6.2).

5.2.1 Level A. Roving balls packaged as specified in 5.1.1 shall be packed
in containers conformng to PPP-B-585 (class 3) or PPP-B-601 (overseas type).
Unl ess ot herwi se specified, containers shall be provided with a case liner
conformng to ML-L-10547. dosure and strapping shall be in accordance wth
t he appendi x to the applicabl e container specification

5.2.2 Level B. Roving balls packaged as specified in 5.1.1 shall be packed
in containers conformng to PPP-B-585 (class 1), PPP-B-601, or PPP-B-636
(cl ass weat her resistant, grade V2s). dosure shall be in accordance with the
appendi x to the applicabl e container specification.

5.2.3 Level C. Roving balls shall be packed in a manner to insure carrier
acceptance and safe delivery at destination at the | owest transportation rate
for such supplies. Containers shall be in accordance with Uniform Freight
Classification Rules or National Mtor Freight Rules, as applicable

5.3 Marking. In addition to any special marking required by the contract or
purchase order, containers shall be nmarked in accordance with ML-STD 129.
VWhen speci al storage conditions are required, containers shall be marked to
specify conpletely the conditions for storage (see 6.5) as well as the type of
gl ass.

6. NOTES

6.1 Intended use. Fibrous glass roving covered by this specification is
i ntended for making glass reinforced structures by use of prepreg tape or
roving, filament wi nding, and pul trusion methods.

6.2 Odering data. Procurenment docunments shoul d specify the foll ow ng:

a. Title, nunber and date of this specification

b. Type, filament dianeter code letter, class and roving yield (yards
per pound) required (see 1.2, 3.1.3, 3.1.4, 6.3 and 6.7).

c. GChange in yield tolerance to = 13 percent when agreed to by supplier
and procuring activity for certain type | materials produced by
ot her than conventional w nding processes (see 3.1.4).
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d. Wen deened necessary for type I roving, specific matrix resin
system for horizontal shear strength test and correspondi ng m ni num
value (see table I, footnote 4).

e. Resin to be used for tensile strength determ nation of class 2 and
class 3 roving (see 4.3.6).

f. Horizontal shear strength test (see table Il, footnote 5 and
4.3.7), if required for types IIl and IV roving, including specific
matrix resin to be used and correspondi ng m ni mum val ue.

g. Qutside dianeter and | ength of roving ball (package) (see 3.3 and
6. 4).

h. Inside dianmeter, and | ength of winding tube (see 3.3).
i. Color coding and dinmensions of winding tube, if required (see 3.3).

j. Package (ball) build (w nds, direction, turns and spacing), if
required (see 3.3).

k. Selection of applicable |evel of preservation, packaging, and
packing required (see 5.1.1.1 and 5.1.1.2).

. Quantities of roving balls (packages) required in the unit and
i nternedi ate packages (see 5.1.1.1 and 5.1.1.2).

m Special marking, if required (see 3.3).

6.3 Definitions. For the purpose of this specification, the follow ng
definitions have been used.

Filanment - a single glass fiber, as drawn.

Strand - a plurality of filaments gathered together with little or no
twi st and bonded wi th sizing.

Roving - a plurality of strands of filanents gathered together with
l[ittle or no tw st.

Roving yield - the roving yield in yards per pound is obtained as
fol | ows:

Roving yield 453.6 X length of speci nen (yards)

Yards per pound ~ wei ght of specinmen (grans)
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Upon request, the supplier should provide a value for a yield in granms per
kil ometer (roving weight in TEX).

Rovi ng designation - a roving ordinarily is designated by a roving yield
(yards per pound) and a filament dianeter code; i.e., 2700& plus the type and
cl ass.

Sizing system - a surface treatnent or coating applied to the glass during
the fiber form ng operation to inprove its ability to bond to a | am nating
resin. Different sizing systens may be necessary for use with different resins.

2E2 glass - Alow alkali, lime-alumna borosilicate glass noted for its
good el ectrical properties (see 3.1.2 for chem cal conposition).

252 gl ass and general purpose high tensile strength 2 glass - A
magnesi a- al um na-silicate glass of higher tensile strength and nmelting point
t han 2E2.

6.4 Roving ball (Package) dinensions. Ball (package) dinensions should be
based on agreenent between supplier and purchaser. The foll ow ng nom na
di nensi ons are being used for the ball (package).

Nomi nal di nensi ons inches Appr oxi mat e meight,l/
O D | ength |.D. of core pounds
7 10 3 15
10 10 3 35-40
10 10 6 35
12 10 6 45
14 10 3 77
21 24 6 350- 360

l/The weight will vary with the type of roving

Conmrer ci al packagi ng and packing of the ball (package) should be based on
agreenent between supplier and purchaser.

6.5 Storage. Certain type Ill rovings should be stored at subfreezing

temperature to prevent deterioration of the sizing. Oher type Ill rovings have
stabl e sizing which do not require refrigeration
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6.6 Construction. 1In the past, it was common practice to attenuate gl ass
t hr ough bushi ngs havi ng 204 or 408 hol es to produce strands containing those
nunbers of filanments and then to supply 1, 12, 15, 20, 30 and 60-end rovings
made fromthose strands as described in 6.3 Although many suppliers stil
are using this practice, others are attenuating fiber glass through bushings
containing up to several thousand holes so that they can nmake heavy roving
containing only a single strand. Since the strands are not tw sted, rovings
made with the |arger single strands are equival ent, for nost purposes, to
those made with the smaller nultiple strands. Since existing drawi ngs may
specify roving in accordance with the old nmultiple strand designation, a
purchasing activity receiving a requisition for roving having a specific
strand yield and end count should check with the requisitioner to determne
whet her specification, nmay be considered for substitution

6.7 Conplete list of filament dianeters and code letters. The fil anent
di ameter range and code letter Gthrough T are as foll ows:

Fi | ament Di anet er range, inches
G 0. 00035 — 0.00040
H . 00040 — .00045
J . 00040 — .00045
K . 00040 — .00045
L . 00040 — .00045
M . 00040 — .00045
N . 00040 — .00045
P . 00040 — .00045
Q . 00040 — .00045
R . 00040 — .00045
S . 00040 — .00045
T . 00040 — .00045
6.8 Type Il glass. Type Il glass was del eted because it is no |onger

produced comerci al ly.

Cust odi ans: Preparing activity:
Arny — MR Arny — MR
Revi ew activities: Project No. 8310-0127

Arny — M, ER AR
Navy — SH, AS, OS
DLA — CT
DoD — NS
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