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ABRASIVE MATS, NON-WOVEN, NON-METALLIC

T™is specification is msndatory for use by all Departments
and Agencies of the Department of Defemse.

"1.  SCOFPE

1.1 Scope. This specification covera non-woven, non-metellic mate made
of nylon fiber which are bonded together with waterproof adhesives con-
taining abrasives. '
1.2 (lassification. The mate covered by this apecification shall be of
the following types, classes, and grades as apeciried by the procuring
activity {See 6.2):

Type I  ~ Nylonm,. aluminmn oxide mat

Type 1II - ~ Nylon, flint mat

Type III - Nylon, silicon carbide mat

Class 1 - Sheets '

Clags 2 - Rolls

Class 3 - Disks

Grade m-—‘iiltra fine -

Grade AA - Super fine

Grade A - Very fine

Brade B . - Fine

Grade C - Medium -
2.  APPLICABLE DOCUMENTS
2.1 The following documents ofrt.he issue in effect on date of invitation

for bide or request for proposal, form a part of the specification to the
extent specified herein.

F3C 5350
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HILLA-G9624
- SPECIFICATIONS .
7 jiilitary

MIL-P-3816 - Abrasives and Abrasive Products
. . for Shipment and Storage, Puckeging
and Packing of

- .. MIL-R«25134 T Remover, Paint and Lacquer, Soivent
) - .. Type : ‘ :
MIL-C-25769 Cleaning Compound, Airecraft Surface,
Alkaline Waterbcse = o
MIL-C~38334 ) Corrosion Removing Compound,
S T o . Prepaint, for Aircraft Aluminum
. . - Surfaces
STANDARDS
Jilitary
MIL-STD-105 Sampling Procedures and Tables
For Inspectiocn by Attiributes
MIL-STD-129 Marking for Shipment and Storage

. 1
(Copies of specifications, standards, drawings, and publications required by
suppliers in connection with specific procurement functions .should be obtuained .
from the procuring activity or as directed by the contracting officer.)

2.2 Qther publicatiop. The folluwing documents form o part of this
specification to the extent specified herein. Unless otherwise indicated,

the issue in effect on date of invitation for bids or request for propesal
shall apply. . .

U.S. Department of Commerce

C5217-59 Grading of Abrasive Grain on
Coated Abrasive Products

(Application for copies should be addressed to the Superintendent of
Documents, U.S. Government Printing Office, Washington 25, D.C.)

American Society for Testing Materials : '
ASTH D111i7-59 Testing Non-woven Fabrics

(Application for copies should be addressed to the American Society for
Testing Haterials, 1916 Race Street, Philadelphia 3, Pa.)

P
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. 3.  REQUIREMENTS

3.1 Materials. Materials used in the marufacture of the abrasive mats
shall meet the applicable test requirements of this specification.

3.2 lineral types.

3.2.1 Type I. Type I abrasive shall be aluminum oxide with a minimum of oLk
of Aly04 and a hardness of 9.4 Moh's scale (2050 Knoop). Type I mats
shall be furnished in Grade A, Grade B, or Grade C as specified (See 6.2).

3.2.2 Type II. Type II abrasive shall be a mild natural silicon dioxide
(flint) with a hardness of 6.8 - 7.0 Moh's scale (approximately 820 Knoop).'
It shall be free from extraneous material. Type II mats will be furnished
in Grade B (See 6.2).

3.2.3 Type III. Type III abrasive shall be silicon carbide with a minimm .
of 97% SiC and a hardness of 9.6 Moh's scale (2480 Knoop). Type III mats

shall be furnished in Grade AAA, Grade AA, Grade A, Grade B, or Grade C as
specified (See 6.2). .

3.3 Miperal grades.
3.3.1 Sedimentation grade.

3.3.1.1 Grade AAA. The ultra fine particles shall average less than 10
microns (see 4.6). S

3.3.1.2 Grede AA. The super fine particles shall be grit size 500 (See 4.6).

3.3.1.3 Grade A. The very fine particles shall be grit size 280 to 400 for
Type I and 280 for Type III (See 4.6). :

3.3.2 Screen grades.

3.3.2.1 Grade B. The fine particles shall be grit size 180 for Types 1,
II, and III. (See 4.6)

%.3.2.2 )Grade C. The medium particles shall be grit sige 100 to 150
See 4.6). ‘

3.4 F:iber. -The fiber for Type I, II, and III mats shall be crimped, cut
filment nylon meeting the requirements of Table I.

3.5 Adheaive.

3-.5.1 The composition of the adhesive for Type I, II, and III abrasive mats
shall be as specified in Tables I1I, III, and IV, respectively. A tolerance
of + 10% of the specified amount of dye is permissible.
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TABLE 1
REQUIREMENTS FOR CRIMPED, CUT FILAMENT NYLON
Property Grade GCrade C
A AMA, AA; A, & B
Material ., | . " Nylon Nylon
Polymer type © “Type 6 or Type 6-b Type 6 or Type 6-6
Denier . . . , . 15+5 58 + 10
Crimps per, inch . ' 12 + 5 o 1245 -
Heat aet A B Yes Yes
Staple length ‘o 11 + 1/8 inch 2 + 3/16 inch.
Tenacity - grams :
. per denier 3.0 - 6.0 2.5 = 4.5
p 4 elongation A R T80 - L0 : : 50 -150
TABLE 11
COMPOSITION OF ADHESIVE FQR TYPE I MATS
| -Material Grade A Grade B Grade C .
Thermosetting o
reain 99,30% 99.40% 99.0
Rad u;e E . 0,7\;}9 . . . 0.60% 0-915

TABLE 111

COMPOSITION OF ADHESIVE FOR TYPE II MATS

| Materisl Grade B

Munvwnnoatbtdbdmes maadnm ot o

- AIGIUNDO VYLl AQOLLl = Xeity |
White pigment 9.69%

Yellow pigment 4.81%

3.5.2 Color. The abresive mats shall be color coded adcording to mineral type.
Type I mate shall be maroon in color; Type II mats shall be tan in color; and
Type 111 mats shall be grey in color.

3. The adhesive and the mineral shall be evenly distributed on all surfaces

v | 4-'h the sntire denth of the mat so as 1o obtain eassentially the same
il Wik u&u vuw ViidWdi U WY 1" 1% % koY

4 Wk

abrasive characteristics when used on either side or on edge (See Table X).
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TABLE IV

Cb)ﬂ’(BITION OF ADHESIVE FOR TIPE III MATS

Material Grade AAA Grade AA Grade A - Grade B Gra;:le C
Thermosetting | 99.95% 99.53% 140.52% 1 99.708 | 99.71%
resin ' N
Black dye 0.05% 0.4,7% 0.42% . 0.30% 0.29%
tdhitepignent - - - ---- 58.965 L == - - - -

(Filler) : S oo

3.6 Ash test. Type I and III mats shall cont.ain the amount of mineral
specified in Tables V and VI, respectively (See 4.5.1). Type II mats shall ,
contain a minimm of 1.5.1 grains of mineral and pigment per square inch when

teated as specified in 4.5.1.

 TABLE 'V
AMOUNT OF MINERAL IN TYPE I MATS

Grade ) Minimum Mincral Content by Welght per Square
: Inch

2.16 grains
3.62 grains

3.75 grains

(N Bg

TABLE VI
AMOUNT OF MINERAL IN TYPE III MATS

3
3

Minimum Mineral Content by Weight per Square Inch

1.08 grains
1.79 grains
2.48 grains
2.66 grains
3.22 grains

ow»;E

3.7 pDimensions. Unless ot.herwise'specified, the dimensions of Class 1, 2,
and 3 sbrasive mats shall be as specified in Table VII (See 6.2).

3.7.1 Dimensional tolerances. Permissible variations in the dimensions of
Class 1, 2, and 3 abrasive mats shall be as specified in Table VII.

3.7.2 Thickness. The thickness of Type I, II, and III mats shall be a
minimm of 0.250 inch except Grade C which ahall have a minimm thickness of
0.400 inch.
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TABLE V11 "I'
DIMENSIONS AND DIMENSIONAL TOLERANCES
Forms 1/ . Dimensions Tolerances
T 9 x 11 inches All sheets : 1/16
Class 1, sheets 3-2/3 x 9 inches inch
ro ' or 3 x 8 inches
_ 1, 1%, or 2 inch "~ All rells x 1/16
Class 2, rolls width by 30 foot inch width, -+ 12
: . length or minus 0 inches
in length
Class 3, disks 5, 7, 8, and 9 All disks + 1/16
inch outside inch outside
(without center diameter dizmeter
holes unless : ‘ -
otherwise
specified)
(See 6.2) 2/ . .

-1/ Only the popular sizes of sheets, rolls, and disks are listed; however,
other sizes may be obtained and, if required, should be specified (See 6.2).

2/ If center holes are desired in Class 3 disks, specify size required.
The allowable variation of the center hole is plus or minus 1/32 inch for
diameters equal to or less than 1-1/4 inches and the allowable variation for
diameters equal to or greater than 1-5/16 inches is plus or minus 1/16 inch.

3.8 Weight. The weight of the abrasive mats expressed in grains/sgquare inch
shall be as specified in Table VIII.

TABLE VITI

WEIGHT OF ABRASIVE MATS

Weight in Grains/Square Inch
1Type Grade AAA Grade AA Grade A Grade B Grade C
I - - - - - - - 5.5+ 0.6 8.1 +0.8 10.0 + 1.0
II ---- ceme | 22T -- 52304 | ===~ -
111 3.0 £ 0.3 | 5.0 + 0.5 7.7+0.8 | 7.4 %0.7 | 10.0+ 1.0

L)
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3.9 Water and chemical resistarce. When tested as specified in 4.5.3, mats
shall not show more loss in tensile strength than specified in Table IX.

TABLE IX
WATER AND CHEMICAL RESISTANCE

Test Solution Maximum Allowable Loss in Tensile Strength - &
Water 4LO0%
5% N,OH L5%
Mineral Spirits
165° B.P, . 10%
Paint Remover
(MIL-R-25134) 35%

Mixture of one part
alkaline water
base cleaner
(MIL-C-25769, Type 1) 30% -
and three parts water

Metal conditioner

. (MIL-C-38334(USAF) 40%

3.10 Workmanship. A1l details of weorlmnanship shall be in accordance with
high-grade manufacturing practices for the type of product specified herein.

L. QUALITY ASSURANCE PROVISICHS

L.l Responsibility for inspection. Unless otherwise specified in the con- -
tract or purchase ¢order, the supplier is responsible for the performance of all
inspection requirements as specified herein. Except as otherwise specified,
the supplier may utilize his own facilities or any commercial laboratery
acceptable to the Government. The Government reserves the right to perform
any of the inspections set forih in the specification where such inspections
are deemed necessary to assure supplies and services conform to prescribed
requirements.

L.2 Classification of tests. All the tests required herein for the testing

of abrasive mats are classified as acceptance tests, for which necessary
sampling techniques of testing are specified in this section.

L.3 Sampling for lot gcceptance.

4.3.1 lot. For the purpose of inspection, a lot shall consist of not more
than 100 pounds of material of the same type, class, grade and dimensions
manufactured from the same baich and offered for delivery at one time by one

. Bupplier .
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4.3.2 Samples. A sample from each lot shall be selected in accordance with
Standard MIL-STD-105 using an AQL of 4.0 percent defective. A sample shall
consist of 144 square inches of abrasive mat. Each sample shall be suitably
tagged to identify it with the lot represented. Samples chall be subjected to
tests as specified herein.

4.4 Examination for defects. Each of the sample mats selected in accordance
with 4.3.2 shall be examined visually and dimensionally te verify compliance
with this specification. Examination shall be conducted as specified in Table
X. ‘Any sample containing one or more defects shall be rejected and if the
number of defective indicators in any sample exceeds the acceptance number for

that sample, the lot repreaented by the sample shall be re€jected. -

L.5 Tests

_4.5.1 Ash test. A 4 x 6 inch sample of material shall be placed in a
crucible, then placed in a muffle furnace and burned off for two hours at
1400°F. The residue shall be cool2d and weighed. The results shall be con-

varted to grains per saguare inch The results shall conform with 3. 6.

1 4 o I
erted grains per square inch. results confor
4.5.1.1 Type III, Grade A. The residue from 4.5.1 shall be digested in 10%

hydrochloric acid. The residue shall be filtered, dried, weighed and con-
verted to_grains per square inch. The results shall conform with 3.6.

4.5.2 Thickness measurement. The thickness measurements shall be taken by
" placing a 4L x 6 inch sample between the centers of two approximately .
4 % 6 x 0.045 inch aluminum plates and measuring the thickness with a micro-

meter. No presaure is to be exerted on the micrometer. The average of at

.3 Water and chemical resistance. Samples for this test may be taken
m the sample quantity selected in accordance with 4.3.2. Three" samples
11 be de51gnated as control samples and thus as test samp‘es for each of

anls YT rvommy 04 fe TalTa VT Tanh ond+ ~F [y mamael o alaT]
e DUJ-UE-J..Ullﬂ DPCLJ.J.J.UH. il LAWLE Al » LDdavil Oy Ci I-IIJ. L= lut-'bb Salllpleo SNalLs

be completely'lmmersed in the applicable test solution at the temperature
and time specified in Table XI. Tensile strength shall be run on the test
samples and the control samples using procedure specified in ASTM D1117-59.
The average tensile strength reading for each set of three samples shall be
manmmAard AamAd tha namanndt TAace 4o damadila obwmanmoth Asmmend and m o dha £PATT A -n

I'sCOrgded ana uue pOLVENV AVoD i tensiie 2Ll Gl b \-UHLPUL;BH it wne J.U-L-LUW'1116

manner (See 3.9):

loss In
Tensile Strength =

(Average Tensile Strength of Control) - (Average Tensile Strength After

Immersion = 100

Average Tensile Strength of Contirol
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TABLE X

CLASSIFICATION OF VISUAL AND DIMENSIONAL DEFECTS

Categories ” Defects

Critical None defined

Major ~ . T N s ‘ . : BRI N - B
101 Wrinkles in material
102 Qut-of-round disks
103 Excessively large hard particles of

adhesives and mineral within critical
working areas

104 Torn edges .

105 Gouged surfaces or excessively large thin
areas . : .

106 Areas uncoated with abrasive .

107 _ . Excessively heavy or lightweight areas -

108 Flat, matted (low loft) areas . - .

109 Irregular shape of sheets (not rectangular

' or as specified)

110 More than 2 pieces per 30 foot roll

111 Mats not within dimensional tolerances.
(See 3.6)

Minor None defined

4.5.3.1 Test results. When test results reflect more loss in tensile strength
than specified for the test solution (Table IX), it shall be cause for rejecticn
of the lot represented.

L.6 Mineral grades. The grading procedures of abrasive shall be in accordance
with the U.S5. Department of Commerce Commercial Standard CS217-56G,

L.7 Weight. A 2 x 3 inch sample shall be accurately measured and weighed. The
weight in grains/square inch shall be calculated (See 3.8).

4.8 (Certificate of compliance. The supplier shall submit to the contracting
officer a certificate of compliance certifying that the abrasive mats meet the
mineral type (See 3.2), fiber (See 3.4), and adhesive (See 3.5) requirements of
this specification. '

L.9 Examination of preparation for delivery. Preservation, packaging, packiﬁg,
and marking for shipment and storage shall be examined to determine compliance
with the requirements of Section 5 of this specification,

~
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TABLE XI
IMMERSION TESTS
Test. Solution Temperature of ' : Time {(min)
test solution
Water Boiling (212°F) 10
5% NaCH 150 + 5°F 5
165° Boiling Point .
Mineral Spirits 73 + 5°F 5
Paint Remover per
MIL-R-25134 - 73 + 5°F 10
Mixture of ‘one part waler base
cleaner per MIL-C-25769, Type
I and three parts water 73 + 5°F 15
Metal Condit.ioner
per MIL-C-38334{USAF) 73 + 5°F 15

5. PREPARATION FOR DELIVERY

5.1 Application. The packaging, packing, and marking requirements specified
herein apply to direct purchases by or direct shipment to the Government.

5.2 Packaging. Packaging shall be Level A or C as specified (See 6.2).

5.2.1 Level A or C. Rolls, sheets, or disks shall be packaged in accordance
with the packaging requirements of Specification MIL-P-38l6 as specified for

rolls, sheets; or disks.

5.3 Packing. Packing shall be Level A, B, or C.as specified {See 6.2).

c 1 1 Tauyal A R ' Palle chant e Al elrs nnnbnnnrl

mr ne anand £ ad »
Aot Ll LCVGL l’\’ U’ UI LY ALUA..I.D’ BII‘;CUO WA i WD ﬂ\-nﬂa Tl Qo aycu.ﬁ.&&cu i S s L
shall be packed in accordance with the packing requirements of Specification
MIL-P-3816 as specified for rolls, sheets, or disks.
5.. Marking. 1In addition to any special marking required by the contract or
Arrdar a1l containera ghall ha marked in accordance with MTI_STD=120,
A A 3 L= = S Y e bl e bl d W2 [=I91 =9 o Mk d el wdmd A Nl e W Sk W LA b TV ke Wb LR X ) Lo X i f
6. NOTES
6.1 Intended use.
A1 1 Mace 1 QHnn+e can he used by hand or with an aerillagtin ndar "
Woe s d Wik odd & WIIGO LY Wikl W Worhd WY A1Cided WA e dl QAL W bk e s & b Y &

1 [¥-3
cleaning, scouring, development or new surface finishes, and preparing
for painting or enameling. The product is suitable for removal of ligh
corrosion products from metal surfaces of aircraft and missiles.

10
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6.1.2 Class 2. Rolls are reccmmended for conversion to sheets in operations
where various sizes of sheets might be needed.

L 1 7 Frasa Nid oo An | S --qA‘I v dha mdAdaoc Awm Aam dha Aadean wdene mmasisad oA
N orden ) w22 J M wikl l WO WU Wil Wi JAWMTD Wi ML WY UUBED WIS VWLV EWD
singly o1 in multiple thickneas to form a roll or wheel

6.1.4 Type 1. Aluminum oxide is recommended for use in cperations where fine
finish plus stock removal is required.

6.1.5 Type II. Flint is a general use cleaning and scouring material. Due to
the softness of the mineral 1t will have a relatively mild attack on the sur-
faces. -

6.1.6 Type 1II. Silicon carbide is resommended for use in operations where
fast cut under light pressure is required and finish is not extremely critical.

6.2 (Qrder data. Procurement documents should specify the following:
a. Title, number, and date of this specification.
b. Type, class and grade desired (See 1.2).

c. Dimension (See 3.7) (If disk, specify center hole diameter desired,
otherwise disk will be supplied without center hole) (See Table I).

d. Quantity.

e. BSelection of applicable levels of preservation, packaging, and
packing {See section 35).

f. Special marking, if required (See 5.4).

6.3 Hardware. Hardware such as fittings, back-up plates, and flanges
needed as accessories should be considered in the procurement.

Custodians: Preparing Activity:
Army - MR Alr Force - 8]
Navy « &5 ' _ Project Nr. 5350-0028
Air Force - 84 Code C

Review:
Army - MR, WC
Navy = AS

Air Force - 84, 85, 15
User:

Army - WC, EL, MI
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Figure V=3, Exasple of Specificatiom Analysis Sheet (back)
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SPECIPICATION ANALYSIS SHEET Fore, Aepsoved, Budsst
INSTRUC: LULS
This sheer i{s _to be fil g E by personnel either Guvernmen on:uctor.

volved in the us o! the ape cnt on tn roc emen: o:c gro cts ? mate uae o
l:hc partu wl':g ael: Brov é or obtaining in orr.-u on on the use

tm klt ! OT ca vé ure that su e produ tghcan be grogurﬁ utr.h a

? be lnﬂ"c!e-e-. 4¥o13%A 1 ERE, -...'Eave... -.? SEEp 129 EoEREY "afd £2nd £87Dre-
pnr{na ackivity,
SPECIFICATION
ORGANIZATION CITY AND STATE
CONTRACT HO. QUANTITY OF ITEMS PROCURED DgLI.AR AMOUNT

MAYERIAL PIOGJIID TADER A

Dt rect Gwormmt Cmtuc:

i ﬁ Subcon:r cl:

B. RECOMMENDATIONS -FOR CORBECTING THE DEPICIENCIES

2. COMMENTS ON ANY SPECIFICATION REQUIREMENT CONSIDERED TOO RIGID

3. IS THE SPECIPICATION RESTRICTIVE?
TJYBS [INO TP 'YES" IN WHAT WAYD -

4. REMARKS (ittach sny pertinent data which'may be of use in improving chis specifi-
cation, If there are addicional papers, attach to form and place goth in an envelo).
addressed to preparing activity)

SUBMITTED BY (Printed or typed name and activicy) DATE

orw 1445 Figure V-5, Example of Specification Analysis Sheet (fromt)



