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MIL-P-25518B

SUPERSEDING
MIL-P-22518A(ASG)
7 March 1961
MILITARY SPECIFICATION
PLASTIC MATERIALS, SILICONE RESIN, GLASS FIBER
BASE, LOW PRESSURE LAMINATED
This specification is approved for use by all
Departments and Agencies of the Department of
Defense.
1.  SCOPE
1.1 Scope. This specification covers glass fiber base, silicone
resin, low pressure 1am1nated plastlc material used for airframe structural
parts (including external parts) and other applications.
1.2 Classification. The laminated plastic materials shall be classi-

fied by type, as below, and further identified by fabric number or mat as speci-
fied in Table 1.

Type 1 General purpose
Tvpe IIT- Radar freguencvy
Type III- Radar frequency
2.  APPLICABLE DOCUMENTS
2.1 Government documents.
2.1.1 qpﬂf;f1cat;oqs, standards and handbooks. Unless otherwise speci-
fied, the following specifications, standards and handbooks of the issue listed

in that issue of the Department of Defense Index of Specifications and Standards

(DoDISS) specified in the specification form a part of this specification to the
extent specified herein.

Beneficial comments (recommendations, additions, deletions) and any per-
tinent data which may be of use in improving this document should be
addressed to: Engineering Specifications and Standards Department (Code

93), Naval Air Engineering Center, Lakehurst, NJ 08733, by uSLng the
self-addressed Standardization Document Improvement Proposal (DD Form 1426)
appearing at the end of this document, or by letter

FSC 9330
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SPECIFICATIONS

MILITARY

MIL-C-9084 -Cloth, Glass, Finished, For Resin
Laminates

MIL-P-9400 -Plastic Laminate and Sandwich Con-
struction Parts, Aircraft structural.

MIL-R-25506 -Resin, Silicone, Low Pressure Lamin-
ating

MIL-M-43248 -Mats, Reinforcing, Glass Fiber

STANDARDS

MILITARY

MIL-STD-105 ~-Sampling Procedures and Tables for
Inspection by Attributes

MIL-STD-129 -Marking for Shipment and Storage

MIL-STD-794 -Parts and Equipment, Procedures for

Packaging and Packing of

(Copies of specifications, standards, handbooks, drawings, and publications
required by manufacturers in connection with specific acquisition functions
should by obtzined from the contracting activity or as directed by the con-
tracting officer.)

2.2 Other publications. The following documents form a part of this
specification to the extent specified herein. The issues of the documents
which are indicated as DoD adopted shall be the issue listed in the current
DoDISS and supplement thereto, if applicable.

American Society for Testing and Materials (ASTM)

ASTM D 570 -Water Absorption of Plastics

ASTM D 635 -Rate of Burning and/or Extent and
Time of Burning of Self Supporting
Plastics in a Horizontal Position.

ASTM D 638 -Tensile Properties of Plastics
ASTM D 695 ~-Compressive Properties of Rigid
Plastics
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American Society for Testing and Materials (ASTM) - Continued
ASTM D 790 -Flexural Properties of Plastics and
Electrical Insulating Materials
ASTM D 792 -Specific Gravity aund Density of
Plastics By Displacement
ASTM D 2520-77 -Complex Permittivity (Dielectric Constant)
of Solid Electrical Insulating Materials at
Microwave Frequencies and Temperatures to
1650°C
(Applications for copies should be addressed to the American Society for
Testing and Materials, 1916 Race Street, Philadelphia, PA 19103.)

(Applications for copies should be addressed to the Uniform Classification
Committee, Room 1106, 222 South Riverside Plaza, Chicago, 1L 60606.)

(Industry association specifications and standards are generally available
for reference from libraries. They are also distributed among technical groups
nd Federal agencies.)

2.3 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.

2 FOUUTREMENTS
I . A\.I_l\{ A ANl

(8] LAV L O

3.1 First article. When specified, a sample shall be subjected to
the first article inspection (See 4.3 and 6.2).

N N g . b} A1 : h] 1 11 1 A . LAY ol 3 | T ) S,

3.2 Materials. All materials shall be as specified below. here
shall be no deviation from these materials without prior approval of the pro-
curing activity

3.2.1 Fabric. The glass fabric shall conform to Class 3 of MIL-C-9084.

3.2.2 Mat. When mat laminate is specified, the mat shall conform to
MIT=-M-/22/L8Q
11111 0420

3.2.3 Resin. The resin shall conform to MIL-R-25506, Form A or B. The

resin manufacturer's curing instructions shall be followed in the use of
catalysts, curing, and post cure cycles except where the fabricator has deter-
mined more suitable catalytic systems and curing cycles for a particular appli-
cation. These systems and cycles shall be fully described in the fabricator's
process specification.

3.3 Process specification. A detailed description of the manu-
facturing and fabricating process and methods of control of manufacturing
variables in the form of a titled, numbered, and dated process specification

P - (L ( ~v A PR N
Sﬂdll De preparea Dy Lhe prime cCoO llerCt r {O. 1}, Oor obtained from a

)
3
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subcontractor (see 6.6.2) and approved by the prime contractor and submitted fo
approval to the procuring activity. The process specification shall comply wi

the requirements of this specification and MIL-P-9400, following that format as
closely as possible. The process specification shall be made available by the

prime contractor at the commencement of the production of material to whlcn 1t

5=

R P Ll e —_— - [ I G — A Py
er, during the course of production for use by author

Ca
It
rs in tha f:\r~111f1nc of the nrime hnnfrnhfnr
en

FRee i aviitiLilTo Ll pioiuc LV iLaLLvuUL Fe

dors. It shall also be made available, on request, for
w by englneers of the procuring activity. The prime contractor represents
that compliance with such process specifications will produce a lamirate meeting
all the contract requirements. The process specification shall not "e changed

=
3]
<
™
n

during production without the approval of the procuring activity. The process
aranti fimratrian achall alan ~Antnin ananrs Fi1r ;Aanf;c;nmf1nn Ac 2all matariale am-
DyC\,LLLL Ci1uUll DuaL.L airLov L.Ul.ll-al.l.l opTCLlLLlv luciliiviiivacvivil alii mauLvcei i1aio i
ployed and specific requirements for resin content, specific gravity, Barcol
hardness, allowable defects, reparable defects, nonreparable defects, and method

of repairing any reparable defects (3.13). Approval of the fabricator's process
specification shall constitute compliance only with minimum acceptable require-

ments of this specification and does not obviate any additional requirements
PO TP L s T N S P B A At a1l S~ o T R T T A
Lild L lldy e pr\.LlLCU 111 tile colitracte, Lawlllgds, UL Uuclall oSpoclillitatlivlls dyyll'
cable to the procurement.

3.4 Foreign materials. Unless otherwise specified in the contract or

order, there shall be no metal, paper or other foreign materials in the finished
laminate.

3.4.1 Fillers. Finely divided, inert, organic fillers shall be per-
mitted in mat laminates only.
3.5 Gaps and laps. Unless specifically approved by the procuring

activity, there shall be no gaps between pieces of glass tabricated in any
lamination. When laps are necessa ry, they shall be laid up with a lap w1aLh of

At Ta~ot N & ol L (19 7 No two laps 17T be < vimnnced uinan each athar
al 1€aduL vU.O 1Ilil (14.7 uull). LWl 1aps shall uc du LinipUbcu upUii Tdaln LUCL
in the plastic material.

3.6 Overlays. Unless otherwise specified, the laminated material

shall not be made with a gel resin overlay (integrally molded or otherwise),
with any thick resin surface, or any other surfacing material.

3.7 Warp or twist. The warp or twist of flat sheet laminates shall
not exceed that shown in Table 1. Percentage of warp is given in terms of
length and width, and percentage of twist is given in terms of dimensions from
one corner to the opposite corner.

0.031 (0.787) to under .0625 (1.58} 5.00
0.0625 (1.58) to under 0.125 (3.17) 2.50
0.125 (3.17) to 0.25 (6.35) 1.00
Over .25 (£ 28y +~ 0 BN (19 7)) N SN
uve LZD \0.03) L0 ULV (1d.i) U.ou
1/ These values apply to as manufactured sheet sizes, not cut pieces.

For any standard sheet size other than 36 inches (0.91 m) refer to 6.7.

4
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3.8 Physical properties.
3.8.1 As specified propprtiec The minimum and maximum specific

gravity, resin content and minimum barcol hardn requirements shall be as
specified by the contractor and become part of the process specification (3.3).
Testing shall be in accordance with Table VII.

3.8.2 Flammability. Flammability of the laminate determined as speci-
fied in Table IV shall be 0.5 inch (12.7 mm) per minute, maximum
3.8.3 Water absorption. Water absorption of the laminate when deter-

mined as specified in Table IV shall not exceed 0.5 percent.

3.9 Mechanical properties Mechanical properties shall be in accor-
dance with Tables II and IIT when tested as specified in Table IV.
3.10 Electrical properties (Type III only). Electrical properties for

Type III laminates shall be determined at standard conditions (4.5.1) and after
immersion (4.5.5) in accordance with Table IV and 4.6.4. Requirements for both
conditions shall be:

Dielectric constant, max - 4.5
loss tangent, max - 0.025

3.11 Dimensions and tolerances.

2
J .

—
[un—y
[y
—

aminated flat che
.aminated flat sheets

3.11.1.1 Thickness. Thickness requirements shall be as specified. Toler-
ance requirements shall be *10% up to 0.25 inch (6.35 mm), 7% for thicknesses
greater than 0.25 inch (6.35 mm) to 0.50 inch (12.7 mm) and 5% for all greater
thicknesses.

3.11.1.2 Length and width. Length and width requirements shall be as
specified by the procuring activity. Tolerance requirements shall be *0.5 inch
(12.7 mm).

3.11.2 Laminated parts. All dimensions and tolerances of laminated
parts shall be as specified by the drawing, detail specification or the pro-
curing activity.

3.12 Makeup of laminates. The number of plies, fabric number or mat,
positioning and direction of the fabric, MIL-R-25506 type resin, and other
specific information relating to the makeup of laminated sheets and parts shall

ho g¢ cnprifiad in tha anceened 21 1 £ v
be as specified in the appropriate drawings, specifications or the procuring

activit

~

'

.
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TABLE II.

Longtitudinal mechanical properties of laminated material at Standard and wet conditions 1/

Fabric Number Tensile Compressive Flexural Flexural modulus of
mﬁnm;mﬁrw min . mwmmﬁmﬁrw min mﬁwm:mndﬁ min elasticity, waﬂwmw_
psi x 10~ (MPa) i psi x 107 (MPa) psi x 107 (MPa) min, psi x 10~ (GPa)

Commercial MIL-C-9084 | ASTM D 638 “ ASTM D 695 STM D 790
Std. Cond.|Wet Cond.! Std. no:a.«imﬁ Cond. | Std. Cond.|Wet Cond.} Std. Cond. Wet Cond.

112 112-150 | I IA 30 (207) 27 (186) 17 (117) 15 (103) 35 (241) 30 (207) 2.4 (16.5) 2.2 (15.1)

116 116-150 | IT IIA 30 (207) 27 (186) 15 (103) 13 (89) 31 (213) 27 (186) 2.4 (16.5) 2.2 (15.1)

128 128-150 {IV IVA

128-75G |IVB 30 (207) 27 (186) 11 (75) 10 (68) 32 (220) 26 (179) 2.4 (16.5) 2.2 (15.1)

162 1VI 30 (207) 27 (186) 8 (55) 7 (48) 24 (165) 20 (137) 2.0 (13.7) 1.8 (12.4)

164 164-150 |VII VIIA{25 (172) 21 (144) 10 (68) 10 (68) 24 (165) 20 (137) 2.0 (13.7) 1.8 (12.4)

120 {111 30 (207) {27 (186) | 17 (117) |15 (103) | 35 (241) {30 (207) | 2.4 (16.5) 1 2.2 (15.1)

181 181-150 {VIII

181-75DE |VITIA
{VIIIB 30 (207) 27 (186) 18 (124) 15 (103) 35 (241) 28 (193) 2.4 (16.5) 2.2 (15.1)

182 182-150 {IX IXA 32 (220) 28 (193) 27 (186) 14 (96) 35 (241) 30 (207) 2.4 (16.5) 2.2 (15.1)

183 X 32 (220) 28 (193) 15 (103) 13 (89) 32 (220) 27 (186) 2.4 (16.5) 2.2 (15.1)

184 184-150 X1 XTA 32 (220) 28 (193) 12 (B2) 11 (75) 32 (220) 27 (186) 2.4 (16.5) 2.2 (15.1)

143  143-150 {V VA 60 (413) 53 (365) 23 (158) 22 (151) 63 (434) 52 (358) 4.4 (30.3) 4.0 (27.5)

MAT MIL-M-

43248 15 (103) 13 (89) 9 (62) 9 (62) 17 (117) 15 (103) 1.3 (8.9) 1.1 (6.9)

1/ Properties listed are for 0.125 + 0.010 inch (3.17 + 0.25 mm) thick parallel laminated panels, except for mat.
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3.13 Workmanship.
3.13.1 Defects. Defects shall be as gpecified in MIL-P-9400 and as

follows: The laminated sheets and parts shall be uniform, smooth and free from
uncured or unbonded areas, gaps, cracks, holes, bllsters, resin pockets, resin
starvation, tackiness, excess surface resin, laps, wrinkles, delamination, air
or gas pockets, patches, porosity or other similar defects.

1 13 1 1 Cyitical avea AdAofarctc Cvitiral avansne ara t+ ase 1h1h avyns accon=-
3.13.1.1 Critical area defects., Critical areas are those which are essen
tial to the serviceability of the part or sheet regarding structure, aerodynami
considerations, and electr1ca1 requirements. Critical areas shall be as speci-

fied in drawings, specifications, or contracts. When no critical areas are
specified, each entire part or sheet shall be considered critical.

2 1727 1 A'I1,\.n\k‘ln Anfanta A1T Avanhla An€farntro ahall ha €01 7V7vr Ancnvrithad 0

JelIeel..L N1LilUwWauiltt utcicuuld AlLILUWAULT UCTLTUOULO Dllail VC Lul.l_y ugoLiivucu 11l
the approved process specification. The defects shall be identified 2s to type,
size, number and spacing. Allowable defects are those which do not affect the
serviceability of the item.

3.13.1.3 Repairable defects. Repairable defects shall be fully described
in the approved process specification. Repairable defects are those which can
be repaired without affecting the serviceability of the item

4.1 Responsibility for inspection. Unless otherwise sppcified in the
contract or purchase order, the contractor is respon51nle for the performance of
A1l Tnenartinnm yannivramantag s fiad hava Tuvernnt aae athaorwica gnec ~1f4ad
(S B9 LLLDk}L\.l—LUlL P yurircigciivo OD DPC\ J_L.L'LU lll—L(—.-Lll- LlA\\—Cl’b ao WLl Lwaioo Dk‘ ALl
in the contract or purchase order, the contractor may use his own or any other
facilities suitable for the performance of 1nspect10n requirements specified

herein unless disapproved by the Government. The Government reserves the right
to perform any of the inspections set forth in the specification where such ins-
pections are deemed necessary to assure supplies and services conform to pres-

4.2 Classification of inspections. The  inspection  requirements
specified herein shall be classified as follows:

a. First article inspection (see 4.3)
h Miiality canfavmancra inanarctinan {ca L L)
L) Yualtitiro Lviliviaunw o LLLDEILLLLULA A= ~-T J
4.3 First article iaspection. Unless otherwise specified, first
article inspection shall consist of all the tests and inspections specified in
Table IV. First article instructions for testing and approval are located in

6.2.2.

~~d
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TABLE III. Longitudinal mechanical properties of laminated material at elevated temperatures
Fabric Number Tensile Compres- Flexural Flexural Flexural Flexural
strength, sive strength, modulus of strength, modulus of
min strength, min. elasticity min. elasticity
. 3 . . 3 . . } 3 L .
psi x 10 min. 3 psi x 10 Hu#nHmH,mEHD. psi x 10 szﬁwmwvmsws.
(MPa) psi x 10 (MPa) psi x 10~ (GPa)j (MPa) psi x 10 (GPa)
ASTM D 638 (MPa) ASTM D 790{ ASTM D 790 ASTM D 790| ASTM D 79¢C
ASTM D 695
CMCL MIL-C-9084 Tested at 260°C (500°F) after Tested at 260°C (500°F)
30 minutes at 260°C (500°F) after 192 hours at 260°C
(500°F)
112 112-150 I IA 20 (137) 6 (41) 14 (96) 1.66 (11.4) 14 (96) 1.66 (11.4)
116 116~150 II IIA 20 (137) 5 (34) 13 (89) 1.66 (11.4) 13 (89) 1.66 (11.4)
128 128-150 IV IVA
128-75G IVB 20 (137) 4 (27) 13 (89) 1.66 (11.4) 13 (89) 1.66 (11.4)
162 VI 20 (137) 3 (20) 10 (68) 1.40 (9.6) 10 (68) 1.40 (9.6)
| 164 164-150 VII VIIA 16 (110) 4 (27) 10 (68) 1.66 (11.4) 10 (68) 1.66 (11.4)
{ 120 120 11X 20 (137) 6 (41) 14 (96) 1.75 (12.0) 14 (96) 1.75 (12.0)
{ 181 181-150 VIII VIIIA
181-75DE 20 (137) 6 (41) 14 (96) 1.66 (11.4) 14 (96) 1.66 (11.4)
182 182-150 IX IXA 21 (144) 5 (34) 14 (96) 1.66 (11.4) 14 (96) 1.66 (11.4)
183 X 21 (144) 5 (34) 13 (89) 1.66 (11.4) 13 (89) 1.66 (11.4)
184 184-150 XI XIA 21 (144) 4 (27) 13 (89) 1.66 (11.4) 13 (89) 1.66 (11.4)
143 143-150 V VA 40 (275) 8 (55) 25 (172) 3.06 (21.0) 25 (172) 3.06 (21.0)
MAT MIL-M-43248]10 (68) 3 (20) 7 (48) 0.88 (6.0) 7 (48) 0.88 (6.0)

1/ Properties listed are

for 0.125 % 0.010 inch (3.17 %

0.25 mm) thick parallel laminated panels, except for mat.
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4.3.1 Prior approval. The first article approval procedures need not
be repeated for subsequent contracts or orders for different parts. The
supplier shall submit the previous first article test results and a certifi-
cation that materials and processing tecnnlques have not been changed. However,
tha nvAacniving antawityy abhall hawa +#ha wialt +n cemmrrd v Fhy €A~ AL Ay o~ £
L plruvLul iuy O\,\,.LVJ.Ly Sllali il lI.CIVC LllC L.LBILL LU LCliuLLC ciic PCL iTvirmalicec vl dlly UL
the tests at any time it is deemed necessary to determine the conformance of the
laminate to the requirements of this specification.

4.3.1.1 Contractor Certification. When specified (6.2), the contractor
may submit a certificate of compliance for the electrical requirements of 3.10

Lome oo TTT o _
LOI Lype 111 procurcmelts.

4.3.2 First article sample. The first article sample shall consist of
a suitable number of laminate sheets 0.125 * 0.010 inch (3.17 * 0.25 mm) thick,
having a minimum area of 4 square feet (.35 square meter). When specified, an
additional 4 by 8 inch (10 by 20 cm) sample at least 0.75 inch (19.0 mm) thick
shall be supplied for electrical tests. The first article sample shall be

fFohvimntand Ffeormm +ha JURS DS . N S e £ £ -~ R
iaviivtavcu irrvm Lilic yl. uullu.udu!. HaLcrial bchLLLCU LO0L LLLC cuu Ll.tlu, alla pro
cessed in the equipment intended to produ‘e that item. When specified, the
sheets shall be cut to produce the number of specimens required for testi
TABLE IV First Article Tests.
Property Requirement Test No. of Average results
Phucical and Pavraoavran Mathnd 1/ CQnarcrimana wanAavrtad
LiiyoaiLa s (=R ¥ Ay Ldaragiapii 1iC Liiva i[ uyc\.;ulcxlo LCPULLCU
Mechanical to nearest 2/
TESTED AT STANDARD CONDITIONS (See 4.5.1)
Specific gravity 3.8.1 D 792 3 0.01 unit
P I s o 2 O 1 T 4, ) o] 10/
NESIili COoncciic J.0.1 “4.0.4 2 1k
Barcol hardness 3.8.1 4.6.3 3 1 unit
Flammability 3.8.2 D 635 5 .01 in/min
(0.25 mm/min)
Water absorption 3.8.3 D 570 6/ 3 0.9Q1%
Tensile strength Table 1 D 638 5 105 psi
Compressive Table 11 D 635 4/ 5 107 psi
et ranaoth
-~ e \.—llb\—ll 3
Flexural strength Table IT D 790 §/ 5 10, psi
Initial modulus of | Table II D 790 5/ 5 107 psi
elasticity
TESTED WET - AFTER IMMERSION (See 4.5.2)
Tensile strength Table II D 638 5 103 psi
Compressive Table 1 D 695 4/ 5 107 psi
strength n
Flexural strength Table I1 D 790 5/ 5 102 psi
Initial modulus of | Table II D 790 5/ 5 107 psi
elasticity

O
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TABLE IV First Article Tests. (continued)
Property Requirement Test No. of Average results
Physical and Paragraph Method 1/ Specimens reported
Mechanical to nearest 2/
TESTED @ 260°C (500°F) - AFTER 1/2 HOUR @ 260°C (500°F) (See 4.5.3.1)
m_ . =1 _ PR U m_1 1l TTT ™ L0 [t 14\3 .
1€el1s1l1l€e stengen 1apDie 111 DU 0506 o] 1U3 pSl
Compressive Table ITI D 695 4/ 5 107 psi
strength .
Flexural strength Table III D 790 5/ 5 105 psi
Initial modulus of | Table III D 790 5/ 5 107 psi
elasticity
TESTED @ 260°C (500°F) - AFTER 192 HOURS @ 260°C (500°F) (See 4£.5.3.2)
3 .
Flexural strength Table III D 790 5/ 5 10_ psi
Initial modulus of | Table III D 790 5/ 5 10° psi
elasticity
ELECTRICAL 3/
Dielectric constant| Table IV D 2520, 4.6.4 3 0.1 unit
Loss tangent Table IV D 2520, 4.6.4 3 0.001 unit
1/ Methods other than paragraph numbers are ASTM methods.
2/ Test reports shall include all individual values.
3/ Electrical tests shall be conducted at standard conditions and after
immersion (see 4.5.4). Three specimens for each condition
4/ Compression specimens tested edgewise.
5/ Flexural specimens tested flatwise.
4.3.2.1 Manufacturer's data Along with the first article sample, the
manufacturer shall submit, for approval, the following data:
a. Two copies of proposed process specification
b. Certification stating that all materials conform to
paragraph 3.2 of this specification.
c. Two copies of preliminary test report showing the
laminates submitted conform to the requirements of
this specification. Included shall be the contrac-
tor "as determined" values for specific gravity,
resin content and barcol hardness.
4.4 Quality conformance.
b.o4, Lot formation. Unless otherwise specified, a lot shall consist

of all the laminated sheets or parts fabricated from the same materials under an

approved process specification as part of

one contract or order.

quFprf i0n.

10
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4.4.2.1 Visual. Prior to the application of any coating or finish, each
molded part or sheet shall be visually inspected in accordance with Table V and
the approved process specification. Criticality of defects shall be as defined

in 3.13 of this specification Those parts or sheets judged to have critical
AAfnnt ~ ~hall ha Al Amnan | o PO Y I AL b ~L .11 1 A~ PP S TN A e n
decicuLd dllaiti we uldeLUL‘.U RNEPdAId4DIE UELELLD Hlldll bE Lulleticu ana re=
submitted for inspection. The number, positiconing and size of allowable defects
shall be as specified in the process specification. Disposition of sheets and
parts with excess allowable defects shall be as specified in the process speci-
fication.
/. ! n n n b} n . bl . a e c 1 h 1 11
4.4.2.2 Dimensional. Dimensional examination of sheets and parts shall
ha in arcavdanca with Tahla UT Coamnloec chall ha calartad in arcnvdanca with
o i1 aviiuviIudllivo witlili 1auilcC v ai UGIIIPLLD oliairl1 vo QU ILICTLLCU 11l guyvLvuvlLrLuaglivc waiuis
Inspection Level S-3 of MIL-STD-105. The Acceptable Quality Level (AQL) shall
be 2.5 expressed as defects per 100 units. The sample unit for this inspection
shall be one sheet or molded part as applicable.
TABLE V. Visual inspection
Examine Defect

Shape Not shape specified.

Appearance Finish not as specified, not uniform.

Makeo-un nt l1aminatod ac cnoci fiad Taminatinne oan

Make-up Not laminated as specified. Laminaticns gap.

Overlaps less than 0.5 inch (12.7 mm). Made
with resin overlay or thick resin surface.
Warp or twist In excess of that specified in 3.7.

{(fiat laminated sheets)

Foreign material Emhedded foreion m

¢
glass). Surface dirt
other contaminants.

CD

Workmanship

o
=
IQ -
=
"
S
D
- o
n
o
D
el
»
3

unbonded or contalnlng air pockets‘ Patches
except when specifically permitted as allowable
defects.

Examine Defect

Length or width Varies by more than 0.5 inch (12.7 mm) or by
more than the tolerances indicated in drawings
or contract requirements, as applicable.
Thickness Varies by more than the tolerances indicated
in draw1ngs, specifications, or contract
requirements. Unless otherwise specified, the
thickness-tolerance for sheets in 3.11.1.1
shall apply.

11
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4.4.2.3 Physical and mechanical inspection. Each lot shall be tested for

those characteristics identified in Table VII. The sample unit shall be a
sufficient area of 0.125 * 0.01 inch (3.17 * 0.25 mm) thick laminate cut from
the part or flat sheet whenever possible. As an acceptable alternate, the

supplier may furnish a flat sheet prepared from the same material and laminated
under the same conditions specified for the part. Failure of the sample to pass
all the specified tests shall be cause to reject the lot represented by the
sample. When Type III electrical testing is specified, a 0.75 inch (19.0 mm)
thick specimen (4.3.2) shall also be included.

TABLE VII. Quality conformance mechanical & physical inspection.

Property Requirement 1/
Specific gravity 3.8.1
Resin content 3.8.1
Barcol hardness 3.8.1
Tensile strength Table 11
Compressive strength (tested wet, after immersion) Table I1I

Tested at 260°C (500°F) after 1/2 hour @ 260°F

Flexural strength Table III
Initial modulus of elasticity Table TII

1/ Refer to Table IV for test method and number of specimens to be tested.

4.4.2.4 Packaging. The lot size for this inspection shall be the total
number of shipping containers. The sample unit shall be one container fully
prepared for shipping just prior to closure The in-spection level shall be S-2
and the AQL shall be 2.5 defects per 100 units. Inspection shall be in accor-
dance with Table VIII and Section 5 of this specification.

4.5

-3

est conditions.

4.5.1 Standard conditions. Standard conditions shall be 23° % 1°C
(73.4° * 2°F) and 50 * 4 percent relative humidity. Specimens shall be tested
after being conditioned for 96 hours at this temperature and humidity.

4.5.2 Wet conditions. Specimens shall be immersed for 2 hours in
boiling distilled water, cooled in water to 23° * 1°C (73.4° % 2°F) and tested
immediately upon removal from the water without drying the specimens. For

referee testing, specimens shall be immersed in dis-tilled water for 30 days at
room temperature, and tested without drying upon removal from the water.

12
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TABLE VIII. Examination of preparation for delivery

Examine Defect

Packaging Not level specified in contract requirements.
Not individually wrapped or interleaved, when
specified. Packaging material not as specified.

Packing Not level specified in contract requirements.
Arrangement not as specified. Specified pads
or liners missing or not as specified. Any
nonconforming packing component, component
missing, damaged or otherwise defective affect-
ing serviceability. Closure not as specified.

Count Less than specified or indicated quantity.
Weight Gross weight exceeds specified requirements.
Markings Interior or exterior markings (as applicable)

omitted, illegible, incorrect, incomplete, or
not in accordance with contract requirements.

4.5.3 Elevated temperature conditions.

4.5.3.1 Short term exposure. Specimens shall be placed in a test chamber
maintained at 260° * 2°C (500° * 5°F) for 30 minutes and tested immediately at
the same temperature.

4.5.3.2 Long term exposure. Specimens shall be conditioned for 192 hours
in a circulating air oven maintained at 260° + 2°C (500° * 5°F), transferred to
the 260° % 2°C (500° * 5°F) test chamber (4.5.3.1) for 30 minutes then tested at
that temperature.

4.5.4 Electrical testing conditions. Specimens shall be tested at
standard conditions (4.5.1) and after 24 hour immersion in distilled water at
23° * 1°C (73.4° * 2°F). The immersion specimens shall be removed from the

water, surface moisture wiped off, then tested immediately at 23° % 1°C (73.4° %
2°F).

4.6 Test methods.
4.6.1 ASTM methods. ASTM methods of test for molded parts or sheets
shall be as specified in Table IV.
4.6.2 Resin content. The resin content shall be determined by Soxhlet
extraction using piperidine as the solvent using the following equation:
_ W, W
€= L= 2% 100
W
1
Where: C = percent resin content

w]: weight of sample laminate

w2= weight of dried residue after extraction
13
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4.6.3 Barcol hardness. Barcol hardness shall be determined by direct
reading on a barcol tester. Barcol tester GYZJ934-1 shall be used (see 6.5).

4£.6.4 Electrical tests (Type III, only). Electrical property tests
shall be performed by the shunted line wave guide method or resonant cavity

technique using a 0.75 inch (19.0 mm) thick laminate specimen (4.3.2.1). The
frequency shall be 8,500 to 10,000 MHz (X-band frequency range). The recom-
mended test frequency for this band in 9,375 MHz. If calculations (see 6.4)
establish thinner specimens are preferable, the testing activity shall be per-
mitted to abrade or mill the specimens to the desired thickness.

5. PACKAGING

5.1 Preservation - packaging. Preservation-packaging shall be level
A or commercial, as specified (see 6.2).

5.1.1 L

evel A. U
accordance with MIL-STD-794.

nless otherwise specified, packaging shall be in
5.1.2 Commercial. Packaging shall be in accordance with the manu-
facturer's commercial practice.

5.2 Packing. Unless otherwise specified, packing shall be level A, B
or Commercial in accordance with MIL-STD-794.

5.3 Marking. Interior and exterior containers shall be marked in
accordance with MIL-STD-129.
6. NOTES

6.1 Intended use. The laminated plastic material covered by this

specification is intended for use in airframe and missile structural parts such
as radio and radar antenna housing, fairings, et cetera, and for use in other
application ;

P A1 avtaoariny atrframao and miccile nlactic
L o LT -
structural parts.

Ll TaLTL1IUL aillliauc alru missi artc are considered

6.1.1 Non-parallel laminations, vari-directional loading. The mech-
anical properties specified herein are for parallel laminated glass fabric

materials and random layup mat materials. When the materials are used cross
laminated or in other layup, or in combinations of layups or materials, the
mechanical properties will vary, and for design use may be calculated in accor-
dance with available procedures approved by the procuring activi ty, or deter-
mined empirically. Mechanical properties also may vary with the direction of

loading, and may also be calculated with other procedures approved by the pro-
curing activity or determined empirically However, inspection tests are stilil

AAAAAA P 4+l s~ =~

to be carried out in accordance with this bPCLlLLLaLIGn.

6.2 Ordering data.

14
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6.2.1 Procurement requirements. Procurement documents shall specify
the following:

a. Title, number and date of this specification

h Tuna (cea 1 2)

b. Type (see 1.2)

c. Make-up of laminate. Number of plies and lay-up;

and identification of plies as to mat or fabric num-
ber under this specification (Table I and 3.12)

d Whether electrical tests are required and special
electrical requirements when applicable (6.4),
e. Responsibility for performance of first article
inspection (4.3 and 6.2.2)
Fe Thaamvnt o o~ et L A PR BN e P o~ - .
i vrawings, specirications appiicaole to part or sneet
g. Level of packaging (see 5.1)
6.2.2 First article. Contracts or orders shall specify the following

for first article inspection (see 4.3):

a Whoawa £3rotr arvtbtAla smananmnbsnn 50 +#20a ha Ancdiias A

a . WIICT LT 1 11D0L adalrtlulc LlleCLLLUll 410 LU UC LouluucLiLcu
(contractor's plant, Government or commercial labora-
tory).

b Method of reporting inspection results

c. Whether first article imspection is required.
Paraoranh 4.3 1 ectahlichac nraocedureac for waivine
Paragraph 4.3.1 establishes procedures for waiving
first article.

6.3 Additional test frequencies. In addition to the specified test
frequency range for electrical propertles (see 4.6. 4), other frequenc1es may be
of im“rtanﬁe in particular applications and may be specified in contract or
order in addition to, or in lieu of the 8,500-10,000 megahertz (x-band) range.
Typical frequencies are as follows; including the x-band.

Band Test Frequency (Mhz)
5 2,880
n [ A aYaY
u J,40U
X 9,375
Ku 16,500
K 24,500
K 35,000

For tests above the K band, a possible test frequency is 58,500 mhz, based on
; +
[

[u-—
[@4]
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£ 2 1 Qoaociman +h~l

6.3.1 Specimen thickness. The thickness of specimens required for
electrical tests at the frequencies as indicated in 6.4 may be calculated by the

following formula:

2\ o
d = 3)e
N T
Ve (o/ac)”
Where: d = specimen thickness
Ao = free space wavelength
AC = cut-off wavelength of wave guide
€ = approximate dielectric constant of sample

Further information is available in ARTC report "ARTC-4 Electr1cal Test Pro-
cedures for Radomes and Radome Materials (Revised July 1 r

A mm A T Al h At o~ AL A . 1798 MNa Calaco Q4+ e+
aAerospace Industries Association of HIIICI_LLd, inc. , 1743 UE& Dd4di€d oLfeel,

Washington, DC 20036.

<

6.4 Barcol Tester. Information concerning Barcol tester, Model

GYZJ934-1, 1is available from the Barber-Colman Company, Rockford, Illinois.

6.5 Definitions.

6.5.1 Prime contractor. A prime contractor is a contractor fabricating
components under direct contract with the Government or subcontracting the
fabrication of part or all of such components; or a fabricator supplying parts
directly to the Govermnment.

6.5.2 Subcontractor. A subcontractor is a fabricator supplying com-
ponents to a prime contractor.
6.6 Warp or twist equation. For sizes not specified in Table I, the
following equation shall be used to obtain the permissible deviation.
D _ L2
X =X
n 1% (1612
U 00 \J9 )
Where: Dx = Permissible deviation from straight edge
in inches for the given iength.
D 36= Permissible deviation in inches for 36
inch length.
L. = The given length in inches.
.S
6.7 Cross reference data. Cross reference of types between

this revision and the superseded MIL-P-25518A(ASG) is as follows:

Revision B Superseded Revision A
Type I Type 1

Not included. Use Type II1 Type 11

Type 111 Type 111

16
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6.8 Changes from previous issue. Asterisks are not used in this

revision to identify changes with respect to the previous issue, due to the
extensiveness of the changes.

Air Force-11 (Project No. 9330-0864)

—
~J



Downloaded from http://www.everyspec.com

STANDARDIZATION DOCUMENT IMPROVEMENT PROPOSAL
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.‘L.,. an . MNMAT cnntvant A A a
nhance its use. DoD contractors, government activities, manufacturers, vendors, or other prospective users of

the document are invited to submlt comments to the government. Fold on lines on reverse side, staple in corner,
and send to preparing activity. Attach any pertinent data which may be of use in improving this document. If
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the 1426 was received and when any appropriate action on it will be completed.
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