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HIL-P-17549D(SH)
21 August 198°
SUPERSEDING
MIL-P-175R89C(SHIPS)
21 March 1960
(See 6.8)
MILITARY SPECIFICATION
PLASTIC LAMINATES, FIBROUS GLASS REINFORCED
MARINE STRUCTURAL
This specification is approved for use by the Naval Sea
Systems Command, Department of the Navy, and is available
for use by all Departments and Agencies of the Department
O! uex ense.
1. SCOPE
1.1 Scope. This specification covers fibrous glass reinforced
plastic laminates for use in marine applications, The chargcteristicse
defined for specific grades of lsminate are representative of thoae
laminates produced by good commercial practice,
1.2 Classification. Plesstic laminates shall be classified by grades
in accordance with the mechanical properties listed in table I (see 6.2).

Grade ) - Grade 1 is the highest strength, bi-directional lam-
inate reinfc.,ced with style 1581 or 7581 woven glass
cloth or equivalent.

Grade 2 - Grade 2 is a high strength, bi-directional laminate
reinforced with style 7500 woven glass cloth or
equivalent,

Grade 3 - Grade 3 is a medium strength, bi-directional or iso-

tropic laminate reinforced with style 7544 woven
glass cloth or equivalent or random glass mat.

;_L,;_.‘_ .« -

Grade 4 - Grade 4 is a bi-directional or isotropic laminate
reinforced with random glsss mat or equivalent,

Grade 5 - Grade 5§ is a bi-directional or isotropic laminate
reinforced. with random glass mat or equivalent, hav-
ing higher resin content and lower strength than
grade &,

Grade W - Grade W is a medium strength, bi-directional laminste
reinforced with woven glass roving.

Beneficial comments (recommendations, additions, deletions) and any perti-
nent data which may be of use in improving this document should be

addressed t-° Commander, Naval Sea Systems Command, SEA 3112, Department

of the Navy, Washington, DC 20362 by using the self-addressed Standard

]
tion Document Improvement Proposal (DD Form 1426) appearing at the end of
this document or by letter.
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2. APPLICABLE DOCUMENTS

2.1 Government documents.

2.1.1 Specifications., Unless otherwise specified, the following

japeoificniions of the issue listed in that issue of the Department of
Defense Index of Specifications and Standards (DoDISS) specified in the

‘solicitation form a part of this specification to the extent specified
‘herein.

SPECIFICATIONS

MILITARY
MIL-R-7575 - Resin, Polyester, Low Pressure Laminating.
MIL-C-9084 - Cloth, Glass, Finished, For Resin Leminates,

~
MIL-C-19663 - Cloth, Woven Roving, for Plastic Laminate.

MIL-R-21607 - Resins, Polyester, Low Pressure Laminating,
Fire Retardant,
MIL-M-43248 - Mats, Reinforcing Glass Fiber.

~a e 1 meed mon X 4

2.i.2 Other Government publications. The following Government
publioationa—forn a part of this specification to the extent specified
herein.

PUBLICATIONS

MILITARY
NAVAL SEA SYSTEMS COMMAND

NAVSHIPS 0939-LP-000-0010 - Inspections Manual for
Fibrous Glass Reinforced
Plastic Laminates.

NAVSHIPS 0900-LP-006-0010 -~ Reinforced Plastics - Pre-
ventive Maintenance and
Repair Manual.

(Copies of specifications, standards, handbooks, drawings, and pudbli-
cations pequired by manufacturers in connection with specific acquisition
functions should be obtained from the contracting activity or as directed
by the contracting officer.) :

2.1.37 Order of precedence. In the event of a conflict between the
text of this specification and the references cited herein, the text of
this specification shall take precedence.

- = = & a _ _ A = A g - & = - A A - oy - - --.vaa -~ a AdAsanrizen a
specification to the extent specified herein. The issues of the documents

2.2 Other publications. The following documents form a part of this
f 1

(

which are indicated as DoD sdopted shall be the issue listed in the current

DoDISS and the supplement thereto, if applicable.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTNM)
D 638 - Tensile Properties of Piasties, Test for.
D 695 - Compressive Properties of Rigid Plastics, Test foi
D 790 -~ Flexural Properties of Plastics and Electrical In-
sulating Materials, Tests for.

“~
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AHERICAN SOCIETY FOR TESTING AND MATERIALS {(ASTM) - Continued
D 792 - Specific Gravity and Density of Plastics by Dis-
placement, Test for.

D 2584 - Ignition Loss of Cured Reinforced Resins, Test for.

(Application for copies should be addressed to the American Society
for Testing and Materials, 1916 Race Street, Philadelphia., PA 15103.)

3. REQUIREMENTS
3.1 First article. When specified (see 6.2.1), the contractor shall

furnish sample unit for first article inspection (see 4.3 and 6.3).

3.2 Masterisls,

3.2.1 Resin,

3.2.1.1 General purpose polyester resin., Unless otherwise specified
{see 6§.2.1), the base resin shall be in sccordance with the requirements of
grade A or grade B, class O of MIL-R-757S5.

3.2.1.1.1 Flexible resin. Ten percent flexible polyester resin,
plus or minus 2 percent, shall be mixed with the resin specified in
3.2.1.1, This r1ex1ble resin shall be obtained from the sSame manufactursr
and shall be compatible with the basse resin,

3.2.1.2 Fire resistant resin. When specified (see 6.2.1), the resin
shall be in accordance with the requirements for grade 1 (standard flame

- a2 # oo

resistance) or grade 2 (superior f)ime resistance) of MIL-R-21607.

3,2.1.3 Fillers, pigments, and other additives. The handling

SO B> g -

characteristics of the resin may be modified with a maximum of five percent
(based upon the weight of resin) of fillers or other additives, providing
the clarity of the resin and the translucency of the resultant laminate
remain unaffected. Pignents or similar additives which would interfere

_________ PRy

with visual IUSPCCCIOH shall not be used.

3.2.1.47 Gel coat, Unless otherwise specified, a gel coat may be
used, If used, it shall consist of one brush or spray coat of clear
thermosetting resin having a thickness of 0.01 to 0.02 inch and shall show
no tendency to delaminate, peel, or craze.

setEE

3.2.2.1 Woven glass cloth reinforcements. Finished cloth shall con-

form to the requirements of class 1 of MIL-C- 9084 for the applicable type.

3.2.2.2 Random glass mat reinforcements. Mat reinforcements shall
conform to the regquirements of the applicable type and class of
MIL-M-43248,

3.2.2.3 Woven glass roving reinforcements. Woven roving shall be in
accordance with MIL-C-19663.
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3.2.3 The contractor shall comply with all existing laws and regule-
tions governing personnel safety assoc1utea with the handiing and fabricet-
ing proocess of the materials used im this specificstion.

3.2.4 Recovered materials, Unless otherwise specified herein,
material incorporated In the products covered by this specification shall
be new and shall be fabricated using materials produced from recovered
materials to the maximum extent practicable without jeopardizing the

intended use. The term "recovered materials" means materials which have
been collected or recovered from 50lid waste and reprocessed to become 3
source of raw materials, as opposed to virgin raw materials. None of the
above shall be interpreted to mean that the use of used or rebuilt products
is allowed under this specification unless otherwise specifically speci-
fied.

3.3 Mechanical and physical properties.

3.3.1 Mechanical and physical properties shall be as specified in
table I. No individual specimen tested for mechanical strength shall

indicate a value lower than 80 percent of the average of the results of the
5 specimens tested for the property. No individual sample tested for void
content shall exceed the maximum percentage specified in table I for appli-
cable grade.

"

«<
»

exurs ls (see §,5.2) shall not

r
H

= L)

[ & o
% v
ey \ r

exceed th sty

under standard conditions by more than 15 percent (see u 3 k.1). Failure
to meet this requirement will be considered an indication of undercure and
basis for rejection of the first article sample,
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3.3.3 The averagge of ten Barcol hardness measurements that are made
on production units shall not be more than 5 points lower than the average
Barcol hardness measurement on the first article sample (see 8,.3.4.2),

3.4 Production control. A plastic manufacturer shall have an estab-
lished qual Ity control procedure consisting of raw materials inspection,
inspection‘of production operations, witnessing of destructive and perform-

ance tests, VISUIJ. inspection, and maintenance of accquane records which is
d
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3.5 Visual inspection. Unless the requirements for acceptance

criteria are modified by the contract or crder, they shall be consistent
with Chapter VI of NAVSHIPS-0939-LP-000-0010.

3.6 Regairs. Defective areas or areas from which test specimens
have been cut shall be repalrec Dy the fabricator in accordance with pro-
cedures outlined in NAVSHIPS-0900-LP-006~C010 prior to conducting the re-
quired performance tests. No repairs shall be permitted in high stress

areas (see NAVSHIPS-0939-LP-000-~ 0010) or in other areas where such repair
may impair the performance of the unit, as determined by the inspector.

4, QUALITY ASSURANCE PROVISIONS

4.1 Responsibility for inspection. Unless otherwise specified in
the contract or purchase order, the contractor is responsible for the per-
tormance of all inspection requirements as specified herein. Except as
otherwise specified in the contract or purchase order, the contractor may
vse his own or any other facilities suitable for the performance of the in-
spection requirements specified herein, unless disnpproved by the Govern-
ment. The Government reserves the right to perform any of the inspections
set forth in the specification where such inspections are deemed necessary
to assure supplies and services conform to prescribed requirements.

==

4.2 Classification of inspection. The inspection requirements
specified herein are classified as follows:
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4.3 first article inspection. First article inspection shall con-
sist of the visual examination of 4.4.1 and tests specified in 4.3.4,

.3.1 First article inspection report. The contractor shall furnish

g ergiglg insapection repart in accordance with the data orderin&

u.3.2h First article sample. The first item that is manufectured
under the contract or, in the case of a large structure consisting of

various shaped structural members or panels, one individually laminated
part of each kind shall be considered the first article sample. It shall
be tested and shall meet the specification reguirements (see 4.2). This

first article sample, when accepted by the Government shall be considered
as one of the total number to be delivered under the contract.

4,3,3 Test specimens, Test specimens shall be taken from locations
on the first article sample {see 3.1) as approved by the inspector. VWhere
possible, the test samples shall be obtained from areas normally cut-out of

the part, In the unusual cases where the item is of such a nature that
satisfactory samples cannot be obtained, or where removal of such samples
and subsequent repair, will seriously impair its serviceability, prctotype
Sheets may be fabricated to the same thicknesses using the same materials

and process to be employed under the contract.

4 First article tests. The first article tests shall consist of
test methods listed in table I and the tests specified in 4.3.4,.

4.3,
STM
.3.u4.2,

|
[l

]
3
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4.3.4.1 De inat of

t io
article sample shall be determined by comparing the average flexural
strength of five specimens tested after standard conditioning with the
average of five specimens tested after post-cure (see 4.5.2.1).

a
-

n of cure, The degree of cure of the first

¥

[oad Bt |

§,3,4,2 Barcol hardness, If the first article sample meels the
requirements of 3.3.2, ten readings of Barcol hardness shall be made as
specified in 4.5.2.2 and the average of the readings shall be used as a
base measurement for comparison with Barccl hardness readings obtained on

first article samples (see 3.3.3).

4.4 Quality conformance inspection. Quality conformance inspection
consists of the examination of &.4.1 and the tests specified in 4.4, 4.1 and
4,4.4,2,

4.4,1 Visual and dimensional examination. Each individually lamin-
ated part as well as each final assembled structure shall be examined for
visual and dimensional characteristics. The inspection shall follow the
detailed procedures described in NAVSHIPS 0939-LP-000-0010 prior to paint-
ing., and shall be consistent with the first article inspection (see U,3).
The acceptance criteria (unless modified by the contract) shall be consist-
ent with Chapter VI of NAVSHIPS 0939-LP-000-0010.

4.4,2 Test lot. A test lot shall consist of the units offered for
delivery at one time or during a fixed period of time, which have been
manufactured or processed under substantially the same conditions as the

first article sample with no change in glass reinforcement or resin formu-
lation.

4.4,.3 Sampling for quality conformance tests. A random samp
units shall be selected from each lot in accordance with table Il

TABLE II. Sampling of units for quality conformance tests,

a =&
€ Vi

. o

Number of Acceptance

Number of units in sample for numbers for
units in lot tests specified in: tests specified in:

4,4, 4,5 U4, 4.4,2 y 4, 4,1 4,b4,4,2

2 to 9 2 2 0 0

10 to 15 2 3 0 0

1§ t¢ 25 3 5 0 0

26 to 40 & 7 0 0

41 to 65 S 10 0 1

66 to 110 7 15 0 1

111 to 180 10 25 1 2

181 tc 300 15 35 i 3

L.4, 4 Quality conformance tests, Specimens from each of the units
in the sample selected in accordance with 4.4,3 shall be subjected to the
tests specified in 4,4.4." and 4.4,4.2, A fatlure of the average of tre
~est results *5 conform with any of the zpplicable requirements snall bYe

7
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considered a failure of that production unit, and if the number of noncon-
- o a - o atn Y a &~

forming units in any sample exceeds the acceptance number inm table II for
that lot size, this shall be cause for rejection of the lot represented by

Al mamnla
VIl JSawpirvw.

4.4,4.1 Flexural strength (wet). The test for flexural strength
(wet) determined in one direction shall be conducted on sample units
selected in accordance with table II to determine conformance with the

requirements shown in table I for the applicable grade.

4.4.4.2 Resin content, percent voids, and Barcol hardness. Tests
shall be conducted on samples selected in accordance with table II to
determine conformance with requirements shown in table I and 3.3.2 for th:

applicable grade.

4,5 Test methods.

4.5.1 Mechanical and physical tests. Mechanical tests shall be made
in accordance with the applicable ASTM test methods specified in table I.

4.5.1.1 Test specimens. The number and size of specimens per sample
unit shall be as specified in table I.

§,5.1.2 Conditioning. Specimens shall be conditioned before test,
a8 specified in teble

4.5.1.2.1 Standard condition. Standard condition shall be 73.5

+ 2°F and 50 + U4 percent relative humidity. The conditioning period prior
To test shall be 48 hours for specimens of 1/8 inch or less in thickness

AL 4 Ve o momd anama

and 96 hours for thicker specimens.

4.5.1.2.2 Wet condition. Wet condition shall be 2 hours immersion

in boiling, distilled water. The specimens shall be cooled to room temper-
ature in the same water. The tests shall be made immediately after removal

of the specimen from the water.

]
-

4,5.2.1 Flexural strength method. Five post-cured specimens shall
be prepared by heating at 220 F for 28 hours and then cooling to room
temperature. The flexural test method shall be that specified by table I

PR Py

4.5.2.2 Barcol hardness method. Hardness of the laminate shall be
determined by using a Barcol impressor instrument manufactured by Barber-

Colman Company, or its equivalent. Measurements shall be made on surfaces
which do not have gel coat or overlay by a method whiceh conforms to the
following: Hardness is measured by the depth of indentation made by a
hardened steel truncated cone with an included angle of 26 degrees with a
flat tip of 0.0062 inch in diameter. The penetrator fits into a hollow

spindle snd is held down by a spring loaded plunger. The depth of

penetration under the spring-loaded pressure is transmitted to a dial -

indicator by a lever. The hardness scale on the dial has 100 divisions,
each representing a depth of about 6.4 microns. 1In making the test, the
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leg plate in the rear of the instrument is set on the surface to be tested

\ and a pressure of about 16 pounds applied against the point by pressing on
J the instrument housing; the hardness number is then read.

4.5,3 Percent voids. The percent voids shall be calculated from
samples cut from at least three areas in the plastic unit as designated by
the Government inspector (see table I).

4,5.3.1 Method of calculation for clear unfilled laminate:
Percent voids = 100 - x.

x = a(d) plus a(e)

c b
Where:
x = total cslgculated volume of iaminate.
a = specific gravity of laminate (method 5011 of ASTM D 792
x 100 =z weight of 100 cubic centimeters of laminate.
b = 2.57 = specific gravity of glass.
¢ = specific gravity of cured resin (obtained from resin
manufacturer or determine in accordance with
ASTM D 792.
d = resin content (expressed as a decimal) (determine in
accordance with ASTM D 2584).
~ e = glass content {(expressed as a decimal) = (1-d).
\ 4,5.3.2 Method of nalculation for filled laminate:
/
i Percent voids = 100 - x.
x = a(d) ale) a(f)
¢ plus b plus g
Where:
x, a, b, ¢ and d are the same as {n 4.5.3.1.
e = glass content (expressed as a decimal) = (1-d-f).
f = filler content (expressed as a decimal).
g = specific gravity of filler (obtein from filler sup-
plier).
5. PACKAGING
5.1 The packaging for a laminated product shall be as specified in
the contract or the applicable product specification in which this material
is used. For materials (see 3.2), packaging requirements shall be as
specified in the contract in accordance with the applicable material
specification.
6. NOTES
i 6.1 Intended use.
) 6.1.1 Grade 1., It is intended for use where most severe service

conditions are encountered.
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6.1.2 Grade 2. It is intended for use where 1ess severe serv
conditions are encountered.

6.1.3 Grade 3. It is intended for use where moderate service condi-
tions are encountered.

6.1.4 GCrade 4. It is intended for use where good all around mechan-
ical properties can be sacrificed for economy.

6.1.5 Grade 5. Laminate reinforced with random glass mat or equiva-

lent, having higher resin content and lower strength than grade 4,

6.1.6 Grade W, It is intended for use where a lower edgewise

compressive strength can be tolerated (for example in the construction aof
small boat hulls).

6.2 QOrdering data.

6.2.1 Acquisition requirements. Acquisition documents should
specify the following:

(a) Title, number, and date of this specification.

(b) Grade required (see 1.2).

(¢) Delivery schedule for first article (see 3.1) and production
units.

(d) Resin type (if fire retsrdsnt type is required)(see 3.2.1).

(e) Gel coat required (see 3.2.1.4),

(f) Packaging requirements for material.

6.2.2 Data requirements. When this specification is used in an
acquisition which incorporates a DD Form 1423, Contract Data Requirements
List (CDRL), the data requirements identified below shall be developed as

specified by an approved Data Item Description (DD Form 1664) and delivered
in sccordance with the approved CDRL incorporated into the contract. When

the provisions of DAR 7-1ou 9 (n) (2) are invoked and the DD Form 1423 is
not used, the data specified below shall be delivered by the contractor in
accordance with the contract or purchase order requirements. Deliverable
data required by this specification is cited in the following paragraph.

Paragraph Data requirements - Applicable DID no. Option
4.3.1 First Article Inspection DI-T-4902 ————
Report

(Data item descriptions related to this specification, and identified
in section 6 will be approved and listed as such in DoD 5000.19L., Vol. II,
AMSDL. Copies of data item descriptions required by the contractors in
connection with specific acquisition functions should be obtained from 'h=«
Naval Publications and Forms Center or as directed by the contracting
officer.)

6.2.2. The data requirements of 6.2.2 and any task ir section 3, 4,
or 5 of the {nggifigatign required to be performed to meet a data reguire-

ment may be waived by the contracting/acquisition activity upon certifica-
tion by the offeror that identical data were submitted by the offeror and

10
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accepted by the Government under a previous contract for identical item
acquired to this specification. This does not apply to specific data which
may be required for each ccntract, regardless of whether an identical item
has been supplied previousiy (for example, test reports).

6.2 First article inspection. Invitations for bids should provide
that the Government reserves the right to waive the requirement for samples
for first article inspection as to those bidders offering a product which
has been previously acgquired or tested by the Government, and that bidders
offering such products, who wish to rely on such production or test, must
furnish evidence with the bid that pricr Covernment approval is presentlv

appropriate for the pending contract.

6.4 Changes from previous issue. Asterisks (*®) are nct used in this
revision to identify changes with respect to the previous issue, due to the
extensiveness of the changes.

Preparing activity:
Navy - SH
(Project 9330-N861)

11
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