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CUP, HYDRAULIC BRAKE ACTUATING CYLINDER: SYNTHETIC RUBBER
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of the Department ot Defense.

1.1 Scope. This speciticetion covers molded cups, 2 inches 1in cilameter and
3 - PO R = oo . P c 1 I S
¢ under, compounded trom high temperature resistant rudbber IOr use€ 1n hydraulic
actuating cvl inders employing hydraulic=nrake tiuid of nonwitersai—uvii Lype.

A overnment docimants.,
L.t SJ.ZP 1fications and stancaras. Uniess otherwise specifiec (see 0.0,
P Ve _ : - [ P S R L -y o
tne toilo wxng specifications and standarsds of the 1issue listed in that issue of
the Nepsrbrment ~f Defenze Index of Specificarions and Standards (DoDISS)
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specified 1n the solicitation, form a pact ot this specification te the extent
specified nerein.
- SPECLFLCALLIUNS
FEDIRAL
(IO =T =08 - Tinnlate (F]pr’rrnlv[lg),
‘{V i ST o EEERAN ARl
PPP-B-3566 - Boxes, Folcing Paperboard.
pPPP-B-501 - Boxes, Wood, Cleated-Plywooc.
PPP-B-0H30 - Boxes, Shipping, Fiberboard.
PPP~B~ 71 - Boxes, Setup.

|Beneficial comments (recommencdations. adcitions, celeticns) and any pertinent
katﬁ which mav be of use in improving this document should be addressed to: US
}‘\rm" Mob1litv Equipment Research and Development Commanc. ATTN: DRDME-DS, fFort
Beivolr, VA 22060 by using the seli-adadressed Standardization Document
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MILITARY
MiL-P~-11iv - Preservation, Methods ot.
LU R SR ¢ DY A B IS [ U R YL oA FAIO SRR Ao o L. S s AT
ia =~ LIRS B S CA'da sy WDa L L QINe LU ’ '," MnloL
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weathor, Ouerational and Preservative.
STANDARDS
FEDERAL
TrN_CTN_701 e Tkl -~ T ald Taial o e A el e d
T L oLy ¢t 7L LUUL Lallltd, L-LqULU FUE1lL, dilu 1EidiLgcu
Products; Methods of Testing.
MILITARY
MIL-STD-105 - - Sampling Procedures and Tables for
Inspection by Attributes.
MTY _C™™N_1"9 - Maslbiemo Ffar Chimmamnt amd CrAasmanao
LA as n)ll{ PO — i ) l‘-LllE‘ Lo Jilllllllr il ariu PR ST a5c.
MIL-STD-1188 - Commercial Packaging of Supplies and

Equipment.

Venpres of specificacions and standards, ragulred by contractors 1n ConnecI lon
with specific acquistion functioms should be obtained from the procuring

activity or as directed by the contracting officer).

2.2 Other publications. The following documents form a part of this
specification to the extent specified herein. The 1issues of the documents which
are 1indicated as DoD adopted shall be the i1ssue listed in the current DoDISS and
the supplement thereto, if applicable.

ANML DT~ LR SN

/ T ™An YT O M 1T WA T A O FEEANE ol naV BN}
SMTLLE IN LA (ORI RN U IS N Tuwn s dao L div MoV ¥ o N Ry Ladua? i 1M1
Dol ~ 0il, Lubricating, Precipitation Number of.
D573 =~ Accelerated Aging of Vulcanized Rubber by the Uven Method.
D2240 -

Indentation Hardness of Rubber and Plastics by Means of a Durometer.
A266 =~ Steel, Carbon, Cold-Rolled Sheet, Commercial.
B3n - Brass Plate, Sheet, 3trin and Rolled Bar.
B15Z - Copper, Sheer, 3trip and Rolled Bar.
B209 - Aluminum and Aluminum-Alloy Sheet and Plate
(Application for copies should be addressed to the American Society for
Testing and Materials, 1Ylh Race Street, Philadelphia, PA 191031,

Douhle Wall Low Carbon Steel Tubing

Brarne Fluid,

{(Application for copies should be addressed to the Societv of Automotive
Engineers, 400 Commonwealth Drive, Warrendale, PA 15086,
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reference from libraries. Thev are also distribut.d amonpg technical nroups and
ustng Federdl apgencies. )

2. Order precedence. 1In the event of a conflict between the text of this
anacl Firarionn and thao m=afamoemers cstod hosse e Pl rnewr A Rlie amans Fimabi e
OpTLiILIICacdUll allu LIlC [eciluvrenie viLeu llt:ttl(l, L teac O1L Lid JdpeLliliitacivn
shall take precedence.

3. REQUIREMENTS

3.1 Oualification. Cvlinder cups furnished under this specification shall be
manufactured from a compound which has peen teste

d and passed the quaiificarion

roactc Sns)r{ f"nfl hnv-o-wn {enn /. R‘ amAd haa Raosn lietrtad Aan ar annvavad far liet 3o

LTS5 LS |25 -2 5 O S8 § 54 (AR S SR RN A /o altl jlas UoTih 1ol Ul O appilveu ol PR RE R4
on the applicable Qualified Produc;s List (see 6.3 and 6.4). Separate

imlification chall he conducted for each comuound. The formula of an approved

5

cvlinder cup may not be uhanged or altered without prior approval. The quality
of the ituyredients used in an approved compound shall be so controlled as to
insure uniformity of performance of the cvlinder cup.

a0 Matworyale Thyen ,vq»;m-}nl pead o che merliedae sgec kil hoeo S zombdound

. Ma b= . ariale uweed o the oolinder cupe shall be & compound
using a cepolvmer praduct of butadiene and styrene (SBR) or ethyiene propylene
rubber (EPDM) as the Baqlc material. The quality of the ingredients used in an

approved compound shall be so controlled as to insure uniformity of performance

vl tlhe cylinder cups.

3.3 Design and construction. For procurement purposes cylinder cups shall be

molded tn rhe Aimenainn:s shown on the appli Yle drawianss {see 5.2 Fo

- el [P - PUSIUOUR ) 34 -.un‘.ubu Ve w Ve Jo i
qualificarion purposes cups may be molded in accordance with Appendix B of SAE
J1703.

r
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3.4 Phvsical Properties.
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3.4.1.1 For qualification. When tested as specified in 4.5.1 for
qualification, the durometer hardness of the cups shall be within the limits of
55 to 75 peints

3.4.1.2 For lot acceptance. When tested as specified im 4.5.1 for lot
accentance, the durometer hardness of the cups shall be equal to the qualified
value + 5 points, oroviding it is within tne limits of 55 to 75 points. The
qualified value is the durometer hardness value obtained on a particular size
and compound of cup at time of qualification testing. The same value is thereby
»stablished for the other sizes of cups of that same compound for which
qualification hae heen established (see A.4).

n

X A~ mr o laeat o arryng Frne culimAny ~nine vwve hoon cecitht1ectod tr~ the

- AL a1 liacLoru AL Ll e (2 RS L AR I S S =i SR ) el v (PR gy DU UL LT [ [ N -
1ccelerated aging test specified in 4.5.2, the change in durometer hardness
snall be within the limits of =5 to +5 point-s.
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3.4.3 Low temperature.

J.4.3.1 Bendabilitv. When subjecied Lo the bend test Spetltled In 4.>.3.1,

T T o =l L
1 Ty snd
min

t
within 1

-1 O S M = P FORNS . P S
ari return to its a F}Jr“-"xl‘vlill.l‘. "TL} 'ndl snape

3.4.3.2 Fluid leakage. When cups are tested as specified in 4.5.3.2, there
shall be no leakage of fluid during the test.

3.4.4 Resistance to fluids at elevated temperature. After cylinder cups have
hWoanm Faoctad ae armnans €fian s L S 7 Al aecvAaas t;m mlaro s Aaal o ORI T 2 T
(01 <4 ~a%] LEDLTuU ad SpPCLitLicy 1il e Jeis, Clliatligcs 4l prIvO SLILAlL plupeEr Lied 3Slidil DE
within the limits shown in Table I.

TABLE I. Change in phvsical properties.

Phweiral DeAanasctios Ml ;e
LIl YO AWvwa L L1 VWT ]l «w 4T O sially ©
Volume +5 to +20 percent
Qutside diameter (lip) 0 to +5.75 percent
Outside diameter {(base) 0 to +5.75 percent
Durometer hardness 0 to -15 points

3.4.4.1 Sedimentation. Nnt more than 0.2 percent sediment by volume shail be
formed in the centrifuge tube and after the cylinder cups have been tested as
specified in 4.5.4.3.2. The sedimentation shall show no crystalline particles.

, 3

w
o]

3.4, eat-pressure stroking. lhen tested as specified in 4.5.5, the
Arurliomdasm Aiiemea akall A Face ran s FAT Yl Airri o wAamisn emaeena nts
k_Y - dlivcCT \-uya BIIQLL CULLL UL (S ) Lilc AVLIUWL l6 LC\{ ALCTIHTIIL O »

3.4.5.1 Volume loss. The volume loss of brake fluid due to leakage past
either the secondary cup of the master cylinder or past the wheel cylinder cups
during any 24,000-stroke period 1in the test, shall not exceed 3.5 milliliters or
a total of 10 milliliters for the 70,000~stroke period.

3.4.5.2 Pressure change. The pressure in the simulated brake system shall
not var y more than + 50 psi from the initial stroking pressure throughout the
70~-hou est perlod.

3.4.5.3 Leakage. After the 24-hour cooling period specified in the test,
constant dampness past the cups or fluid discoloration of the filter paper due
to leakage, on two or more inspections, shall be cause for rejection.

3.4.5.4 Lip diameter interference. After test, the minimum lip diameter of
the cups shall be greater than the cvlinder bore bv the minimum dimensions shown
in Table T1. This dimensional quality of a cup is known as its lip diameter
interference.
4
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TARLE IT. LIP diame=cer interference.
Cup Size (diameter) Wheel Cyvl. Cup Master and Slave Cvl. Cups
To 1 ineh (incl.) 0.030 irch min. 0.02" inch min.
Over 1 to 1-1/2 inches (incl.) 0.035 inch min. 0.025 inch min.
Over 1-1/2 to 2 inches (incl.) 0.040 inch min. 0.030 inch min.
3.4.5.5 Appearance of rubber cups. At the completion of the test, the

cylinder
Ylisterin

J.a.
Doints,

3.0

3.4.5.7
evidenced

cups shall
2, crackinyg,
Hardness.

Corrosion.

tackiness,

Runber cups shall not

Pistons and cylinder bore shall
by pitting to an ex

or change 1in shape

decrease

tent discernible to the naked eve.

after the fiuid from

1n hardness by more

- -

-

N

3.4.5.8 Sedimentation.
be formoed in tne centrifuge tube
sested s speci fiel e
3.4.6 Corrosiveness. When
corrosiveness as specified 1in
3.4.6.1 Metal strips. The
permissihle less in weizht of
Metal
Tinned iron
Steel
Aluminum allov
Cast iron
Brass
Cooper
Z.4.6.2 Disintecration of

SroHTE

the cylinder cups nave been tested for

show no more than a moderate amount of shipping, scuffing,
from original appearance.
.

than 13

not show corrosion as

Not more then 1.50 percent sediment bv volume shall
the stroking test has been

4.5.6, the test results shall be as follows.
metal strips shall not be pitted nor etched. Th
the strips shall be as follows:
Loss in Welght
mg./sqg. c., Max.
0.2
G.2
N 1
Uel
n.2
0.4
N.4a
rubber cup. The rubber cup expoqed to the brake

e

fluid-water mixture shall show no sloughlnp tackiness, bli 1sters, nor any other
form of disintegration (Sloughing is indicated by the presence of carbon black
on the surface of the rubber cup.) The base diameter of the cup shall not
increaase more than 0.05C inch (1.3 mm). The hardness of the rtubber snall not
decrease more than 19 peincts

10405030 Flagd Following the corrosiveness tesl, Lie test fluld shall snow
no jelling or crystalline deposit, and shall contain not more than 0.05 percent
(bv volume) precipitated matter.
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3.4.7 Storage corrnsion. When cylinder cups are tested as specified in 4.5.6
there shall be no evidence of corrosion adhering to or penetrating the wall of
the test cvlinder bore which was in contact with the test cup. Slight
discoloration (staining) or corrosion away from the contact surface of the test
cups shall not bSe cause for rejection.

.5 Marking. The identification mark of the manufacturer and other marking
as specified on applicable drawings (see 6.2) shall be molded into each cylinder
cup.

3.6 Workmanship. Workmanship shall be such as to produce cylinder cups free
from blisters, pin holes, cracks, protuberances, embedded foreign matter or

other physical defects which can be detected th h visual examination. The
cviinder cups shall conform to the dimension ?,e”if 2! on the drawings (see 6.2)

4. QUALITY ASSURANCE PRCVISIONS

4.1 Responsibility for inspection. Unless otherwise specified in the
contract, the contractor is responsible for the performance of all inspection
requirements as specified herein. Except as otherwise specified in the

contract, the contractor mav use his own or any other facilities suitable for
the performance of the inspecction requiremsnts specified herein, unless
disapproved by the Govermment. The Gavernment reserves the right to perform any
of the inspections set forth in the specification where such inspectiouns are

deemed necessary Lu assure supplies and services coutorm to prescribed
requirements.

4.2 Qualification samples. Oualification samples (see 3.1, 6.3, and A.4)
shall consist of not less than the following:
ta) A4 Zaczh 1-1/8" Whee' C-rlinder Cups
(b) 10 Each 1-1/8" Master Cv-linder Primary Cups
(¢) 10 Each 1-1/8" Master Cvlinder Secondary Cups
(d) 10 Each 1-1/8" Master Cvlinder Check Valve Assemblie
(e) 1 Platen Press Sheet 6 bv 6 bv 0.075 inch, of the same formulation
and cure as all cvlinder cups.
4.3 Sampling and iaspection.
4.3.1 Sampling for cups.
4.3.1.1 Lot formation. A lot shall consist of all cylinder cups of one shape
and size from one manufacturer from an identifiable production period, submitted
at one time for acceptance.

4.7.1.2 Sampling for acceptance examination. Sampliny for quality
conformance examination shall bhe in accordance with standard sampling of
MIL-STh-11
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4.3.2 Examinatlon 1inspection.

4.3.2.00 ¥Visual, dimensional, and oprimarv fuoncfionadl oxaminalioo.

4.3.1.2 shall be examined for con formance to the follow1ng Acceptable Quality
levels (AQL) on the basis of percent defective:

CLASSIFICATION AQL
Major 1.0
Minor 2.5

4.3.2.1.2 Classification of defects. For examination inspection purposes,
defects shall be classified as follows: <

maAanY

-~ TrTTTY AY s es B2 s - £ D R g, JE P -2
lADLL 1i1. L1IdSS111Cdl10n Ol delecls=eXdilindtL 10n 1(15})!‘ L100.

Gage or other method

ategories Defects of inspection
Critical Non defined
Ma jor ADL 1.0 percent

101 Dimensional nonconformance (see 3.3). Scale

102 Blisters (see 3.6) Visual

103 Pin holes (see 3.6) Visual

104 Cracks (see 2.6) Visual

105 Protuberances (see 3.6) Visual

106 Embedded foreign matter (see 3.6) Visual

107 Sealing lips dirtv and rough (see 3.6) Visual
Minor AQL 2.5

201 Improper or illegible identification Visual

- (see 3.5)

4.3.2.1.3 Workmanship deficiencies. Workmanship deficliencies, other than
those listed in 3.6, recurring in five consecutive lots, or in 10 or more lots
within a 30-day period, will be added to the mincr classification of defects.

4.4 Classification of tests.

.4.1 Oualification tests. The qualification tests shall consist of all the
tests specified herein.

4.4.2 Quality conformance tests. Inspection tests for quality conformance
shall consist of the tests specified in &4.5.1, 4.5.3.1, 4.5.4 and 4.5.6 and
shall meet the requirements specified in 3.4.1.2, 3.4.3.1, 3.4.4 and 3.4.6.

4.4.3 Failure. Failure of a quality conformance test sample to pass any
specified test mav be cause for the Government to refuse to accept subsequent
lots until 1t has been proved to the satisfaction of the Government that the

s revealed By the tsast Rave b
<

£....1 - R - ~ PRI PR |
Laur s TV /et 0L AV Lene T

a3l nave neeén corrslced.
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4.5 Test procedures.

4.5.1 Durometer hardness. 7lo determine contormance to 3.4.1, the durometer

hardness shall be determined in accordance with ASTM D2240 or Method 361 ot
FED-S5TD-791, and using a Twpe A Shore durometer. The same operator shall make
a1l lawmdemnne AarawminatiAane FfAas nAnny Arna Fan b

Qi d ilal LT oo UCLCLUIAIIHI—L I AU L Dll] e LSS Sy ]

4.5.1.1 Apparatus. Apparatus shall incorporate the use of a rubber anvil
having a durometer hardness in the same range as the cup being tested and of
such shape as to mate with the inner contour of the cup, and a metal fixture to
hold the anvil firmly and provide a level seat for the 1instrument.

/& N

4.5.2 Accelerated aging. The cups shall be subjected tc the accelerated
aging test specified in ASTM D 573 with the following exceptions:

(a) Two cups shall »e rinsed in isopropvl alcohol or ethyl alcohol and
wiped dry with a lint-fr2e cloth to remove dirt and packing debris.
The cups shall not remaia in the alcohol for more than 30 seconds.
The cups shall be tested for durometer hardness as specified 1in 4.5.1.
The cups shall be aged at a temperature of 2127 + 2°F (100° + 1.5° C)

for 70 hours. - -
(d) At the end of the 70-hour period, the cups shall be removed from the
oven, placed on a table with a wooden top and allowed to cool for 30

minutes to room temperature. The cups shall then be retested for
durometer hardnesc to determine their confornavce o 3.5.7.

]

—~ o~
h T
—

4.5.3 Low temperature test.

4.5.3.1 Bendabilitv.

4.5.3.1.1 Test specimens. One cviinder cup shall be used as a test specimen.

1.2 Procedure. The specimen shall be rinsed in isopropyl alcohol or

1 cohol, and wiped dry with a lint-free cloth. The cyvlinder cup shall not
remain in the alcohol for more than 30 seconds. The test cup after being
subjected to 22 hours at =40 to 43°C (=40 to -45.4°F) shall be bent through an
angle of approximately 90 degrees and immediately released. The cold cup shall
be handled to prevent warming. Within 1 minute examine test cup for cracking

ethvi

C
in shape from original appearance to determine conf

o
o]
Cu
w
[+1]
=
o
[N

4.5.3.2 Leakase.

4.5.3.2.1 Apparatus. The apparatus shall inciude the folluwing:

{(a) A cold chamber large encigh to permil arrangement of the apparatus
£ Al e e i ] i mim e s omn csa bbmiit smmemnisn)l Fenam Fha Ahamhos
WLL[]LH, LOT CnecKliily d4dna Upcxd 1001 WLILNOUL TEMUVAL LTIU wilT Ltuiamvci e
{(b) A master cvlinder and four wheel cvlinders so connected that their
operation closely approximates the brake system in actual service.

(¢} A pressure gage.
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The brake cvlinder containing the specimens under Lest shall meet the
dimensional limitations of a new cvlinder. The retractor spring shall be such
as to require not more than 50 pounds line pressure to make a complete stroke at

room temperature. An alternative apparatus such as specified in 4.5.5.1.3 may
b S .
De usedq.

4.5.3.2.2 Specimens. The specimens for tew; shall consist of one primary and
—_—— i
one secondary master cylinder cup and eight wheel cvylinder cups.

4.5.3.2.3 Procedure. The specimens shall be rinsed in isopropyl alcohol or

hyl alcohol and wiped dry with a lint-free cloth. The specimens shall not
remain in the alcohol for more than 30 seconds. The specimens snall be
assembled in the test cylinders. During assembly of the cylinder assembly, the
cylinder walls shall be coated with and each other part shall be dipped in brake
fluid conforming tH MIL-R-4A175. The ¢vlinder assembly shall be assembled with
the master cylinder in the test apparatus in the cold chamber. The svstem shall
be filled with brake fluid conforming to MIL-B-46176 and all air bled from the
system. Boots shall not be used. The assembly shall be subjected to a

temperature of -57° + 2°F (-55° + 1.5°C) for 120 hours. The pistons and cups
shall remain in 2 static position during the first 72 hours of the test and
thereafter shall be actuated A strokes at 100 psi and 6 strokes at 500 psi each
24 hours, that is, after 72, 96, and 120 hours. The strokes shall be
approximately 1 minute apart and the pistons shall return to the stop after each
ctrowe.  The pressure in the 3;,:cm zhall e nuted dnd the ylinds:r erawlned [or
leakage during th= test, to determine conformance to 3.4.3.2.

4.5.4 Resistance teo fluids at eleviated temperatures.

4.5.4.1 Apvaratus. The apparatus shall include a micrometer caliper,

shadoweraph, or other device for measnrine arcurately in thousandths of an inch;
screwcap glass jars of approximately 1/2-pint capacity with screwcaps made of

tinned steel (no orgzanic coating) and contalnxna no gasket or liner, and an air

Aaven confAarmine rn ASTM D C‘71 nur'vF 3 H o530

oven conforming specif in 4.5.2.

4.5.4.2 pecimen Four wheel cylinder cups shall be subjected to the tests.

3 Procedure. The temperature of the specimens shall be statilized at
perature and shall then be rinsed in isopropyl alcohol or ethyl alcohoi
A Aesar v3s b o Vi ab—Fann Al bl s m mmemmara Aict amd manicieomnr Anhes e T™n
“ UL_Y WA Ll a L il PN L -4 AUl (S0 ieinouvr u . gy PGLF\L 16 U WVL A0 Al G
ns shall not remain in the alcohel for more than 30 seconds.

4.5.4.3.1 Change in physical properties. Two of the specimens shall have the
durometer hardness determined as specified in 4.5.1 and recorded. The lip and
hase diameters of the two specimens shall be measured to the nearest 0.001 inch,
and the resuits recorded. The measurements shall be made by taking the average
of two readings art right angles to each other. Base diameter measurement shall
be taken within N.015 inch from the back and parailel te the base of the
specimen. Volume of the two specimens shall be determined and recorded. Volume
determination shall be bv welghing the specimen to the nearest milligram in air
and in distilled water at room temperature, the difference being the weight of
the water displaced by the specimen. Air weight shall be tiken with specimen 1in

9
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a tared bottle. After welghing in water, the specimens shall be quickly dipped
in alcoh 01 to move the water and dried with a lint-free cinth. Immediately
after drving, ea»h specliien suall be placed in a container and completely
i"mersgi in 75 mi. of the fluld specified in MIL=8-usl75. UContarners shall he
aled to prevent vapor loss, placed in the oven aud held at 248°F + S°F (120° +

3 C) for 70 hours. At the end of the 70-hour period, the specimens shall be
removed from their containers, rinsed in isopropyl alcohol or ethyl alcohol,
wiped dry with a lint-free cloth, and the final physical properties determined

within 30 minutes after removal f om the fluid, to determine conformance to
3.4.4. The method of determining physical properties after testing shall be the
same as before testing. The weighings shall be the last operation before and
the first operation after the immersion in brake fluid and shall be accomplished
without delav. The increase in volume shall be calculated as follows:
Percent increase in volume = (W3-W,) =(W=%p) X 100
W )
(wl .
Where: W) = initial weight in air.
Ws = initial weight in water.
wﬁ = final weioht 1ir air
3 final weight 1in air.
W, = Ilnal welgzht in water
4.5.4.3.2 Sedimentation. Each of the remaining twe specimens shall be placed
in a container and completely immersed in 75 ml. of the fluid specified in
MIL-B-46176. Contailners shail he seaied to prevent wvapor leccs, placed in the
oven and held at 248° + 5°F (120° + 2°C) for 70 hours. At the end of the
70-hour period, the containers shall be removed from the oven and with the cups
still 1n the fluid. shall be allowed to stand for 24 hours at room temperature.

The contents of the jar shall then be thoroughly agitated and transferred to a
cone shaped centrifuge tube and the volume of sediment determined in accordance
with Method 3101 of FED-STD-791.

J, & &
e de )

1 Materi
apparatus of SAE Jl703f w1th ch fol
Figure 1. The drum and shoe apparat
alternative test system.

4.5.5.1.2 Brake assemblies. Three cast iron housing straight bore hyvdraulic
rake wheel cylinder assemblies having a diameter approximately 28 mm (1-1/8
n). Wheel cvlinder used is SAE RM-l&4a or equivalent with stroking fixture

apparatus. Three fixture units are required, including appropriate adapter
mounting plates to hold the brake wheel cvlinder asserbiies as shown in Figure 2
of SAE J1703f. The amount of force applied by the actuating mechanism shall be
adjustable and capable of supplving sufficient stroke and thrust to the master
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establishing the pressure curve o he system and monitering the pres
dr

4

developed shall be installed on a hydraulic line extending from the master
cylinder to the outside of the oven. This line shall be provided with a shutoff
valve and a bleeding valve for removing air from the connecting tubing. The
actuating mechanism shall be designed to provide a stroking rate of

approximately 1000 strokes/h. The pressure bulldup rate versus cylinder stroke

amAd s
dil L 1L

w

a8 eblall Ammc—oom o~ C!oiiena 1 ~F CAFT 117D €
e SnaiLi Luxrrbpunu to rLguxc S5 07 SAL JrL/iUJSK.

4.5.5,1.3 Heated air bath cabinet. An insulated cabinet or oven having
sufficient capacity to house the three wheel cvlinder fixture assemblies, master

cylinder and necessary connections A suitable thermostatically-controlled
heating svstem is required to maintain a motor vehicle brake fluid temperature

£ TnnNno O~ A0 N Pl n Y ES) . 1 1t 1 1 1 } I, SRR Sy

=f 120° + 5°C (248 + 9°F). Hcaters shall be shielded to prevent direct
wndsatrsam ~f whanl Ar mackar ~yulindasc Ti1d ramnavyaturae chall he monitored at
Lduddlac iluill Ui wlilc i Ul Hdd> LTI CYillluTL o L 1Luiyu LtliipTiacul SLiIGiia VT MViLIALULTw O«
random intervals during the test -at the master cylinder reservoir, using a
temperature. recording device.

4.5.5.2 Preparation of test apparatus.

4.5.5.2.1 Wheel cvlinder assemblies. Use new wheel cylinder assemblies SAE
PM_ 1/ o o A Zeto e LT A o e i emmmesfiod 2 Lt & & 1 9 DicatAme (CAR
nf—=14a4a o equilvalent naving aiamevers S SPECIILIEd 1T “4eJeleledln r18C0ns yoaco
AM=17 or enn\‘ua‘lunl i shall pe made from unanodized ASTM B 209, a‘lnm_}’_nl_)m ailov
and 4 quL'qL‘—lll— ’ L= N N =00 S & L LL1T & 9 L ot A A e UG IV S A e Lanrs Aaa - LR | - - 7
2024-0. Disassembie cylinders and discard rubber cups. Clean all metal parts
with Iseonrapann! and drv with clean compreasced air. Inspect the worling
surfaces of 2ll metal parts for :icoring, golling cor pitting and cylinder bore
roughness and discard all defective parts. Remove any stains on cylinder walls
with crocus cloth and Isopropanol. If stains cannot be removed, discard the
cvlinder. Measure the internal diameter of rach cyvlinder at locations
annvnv{marn]n 10 mm (0.75% in) fram each of the ¢vlinder bores, taking

pproximately 19 mm (0.75 in) from each ¢f the cylinder bores, g
measurements in line with the hvdraulic inlet opening and at right anzles to the
center line. Discard the cvlinder if anv of these four readings exceeds maximum

or minimum limits of 28.66 - 28.60 mm (1.1285 - 1.126 in). Measure the outside
diametar of each piston at two points approximat=ly 90 deg apart. Discard any
1

. P . R . . . AR £ _ nQ €0
piston 1f elther reading exceeds maximum or minimum limits or 20.0J 28.52mm
(1.124 = 1.123 in). Select parts to insure that the clearance between each
siaston and matine cvlinder is within 0.08 = 0.13 mm (0.003 - 0.00S5 in). Use new
EJLDLU it diliyd mac i .5 \.-:ILL u i 10 WALUILII UVewUudu Ve 4TI ERTEE Ve s v i v

test cups that are free of lint and dirt. Discard any cups showing

c e ,

mperfectinns snuch as cut ing marks. molding flaws or blisters. Measure
he lip and base diameters of 1 test cuns with an optical comparator oOr a
micrometer to the nearest 0.025 mm (0.001 in) along the center line of cups and

o

t right angles to thls center line. Determine base diameter measuraments
-~ A~ . g . v N _ PR ~ PR S T
within 0.8 mm (D.032 in) of the bottom edee and parallel to the base of the
PR S S AP, mmxs miime 1 F bkl beim mmanpiiemand lim ~e haan Alamotsre Ar ffavy hyu mnre
cup. Discard anv cups if the two measured lip or base Ciamelters giifler by more
than 71.0% mm (0.003 in). Average the lip and hase diameters of each cup.
Determine the hardness of all 1 ified in Section 4.5.1.

Clean rubber parts with Isopropanol and a itiat-free oth. Dry with clean
compreesed air. Dip the rubber and meta! parts of the wheel cvlinders, except
housings, in the fluid specified in MIL-3-4A176 and install them in accordance

—

o
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with manufacturer's instructions. Rubber boots shall nu:. be used. Manually
stroke the cvlinders to insure thac theyv operate easilv. Tnstall cvlinders in
ilhe simulated brake systCem.

%.5.5.2.2 Master cvlinder assemblv. Use a new SAE RM~15a master cvlinder or
equivalent having an SAE RM-13 piston or equivalent made from ASTM B36 copper
allov UNS No. C26800, temper HO2 and new standard SAE RM-4 and RM-5 SBR cups as
specified in Figures 5 and 6 and in Appendix B of SAE J1703f. 1Inspect and clean
all parts as specified in 4.5.5.2.1. Measure each land of the master cylinder
piston at two points approx1mate1y 90 deg apart. Discard the piston if any of

[} “

1 no = 27 89

[} S N S —— e - PO G B M = ~£& (1 119/
LileEed e L=dul.(l5: CKL—CEU l“d)\L“U 1 ulL AL LHIUIL L LINd > VL LO-J.) [ & I A uuil \dedd
1.123 in). Dip the secondary cup in the test brake fluid, assemble on the
sttov and maintain the assembly in a vertical position at 23 + 5°C (73.4 =+

F) for at least two hours. Determine the lip and base diameter of the
secondary cup as installed on the piston and the primary cup at locations shown
in Figure 5 of SAE J1703. 1Inspect the relief and supply ports of the master
cvliinder and discard the cylinder if their ports have burrs or wire edves.
Measure the internal diameter of the cylinder at two locsat
mid-wav between the relief and supply ports and approximately 19 mm (0.75 in)
beyond the relief port toward the bottom or discharge end of the bore, taking
mezsurements at each locatlon on the verticsl and horizontal center lines of the
bore. Discard the cvlinder 1% any readings exceeds maximum or minimum limits of
28.65 - 28.58 mm (1.128 - 1.125 inch). Dip the rubber and metal parts of the
master cvllnder, except the housing, in the fluid specified in MIL-B-46176 and

lmer a1l tham PN -~ \+’»-~;; vy FY- x-;nu'Far'uv.;v': 1n«~rvnr-r'~|.~nr n1erﬂ~rr¥ hn'\r and
ITeta3il TN oaZcordiznie wilih manuiaciu s INS u ORI scar and

T AT . e atalay
P A - Y ﬂ}}yl L’I\LIHOLCLV

push rnd assemblv. Manuallyv stroke the master cvlinder to insure that it
coerates easilv. Install the master cylinder in the simulated brake system.

4.5.5.2.3 Tubing. Use double wall steel tubing (SAE RM-537 or -58) or
equivalent meeting SAE J527. Tubing from one outlet of master cylinder to the
-2 U RN RIS R UPE VRIS IR SURSRUItE EERDUDNIE IS AN RSN U T D S CRRPURSP I
Pa il Ol wiheel CVILINUEIS Ol LU LI DILIEglE wilgtl CVilildel Slldali alicrudaircely v
replaced with new tubing for each test (minimum length 915 mm (3 feet).
Uniformity in tubing size is desirable between master cylinder and wheel

cvlinder; 6.3 mm (1/4 in) tubing is more adaptable with available tube
connectors. The standard SAE RM-13a master cylinder has two outlets for tubing,
both of which should be used.

4 Assembly and adjustment of test apparatus. Install wheel and
inders. Fill the svstem with fluid specified in Appendix A of SAE
J1703f, bleeding all wheel cyllnders and the pressure equipment and gauges to
remove entrapped air from the system. Operate the actuator manually to apply a
pressure of more than the required operating pressure and inspect the system for
leaks. AdJusL the actuator and pressure relief valve to obtain a pressure of 70

+ 3.5 kg/cm* (1000 + 50 psi) at the end of the stroke of approxxmaceL\ 25 mm

P viinder stro
of E J1703f. The wheel cylin .
mately 4.8 + 0.25 mm (0.19 + 0.0l in) when a pressure of 70 + 3.5
1000 + 50 Es]) is reached. Adjust the stroking rate to 1000 + 100
strokes/h Record the fluid level in the master cylinder standpipe at 23 +5°C
(73.4 + 9°F) with the master cvlinder piston in the fully returned position.

P 1
d(]U LLIIIC‘ Dlicda L L
avel
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5.5.3.1 Stroking procedure. Run a pressure versus stroke curve utillizias
the pressure recorder at room temperature before stroking, after the {luid is at
the test temperature, before shutdown at the test temperature and at room
temperature after stroking. Operate the svstem at 15,000 + 1,000 cvcles at 23 +
5°C (73.4 + 9°F). Repair any leaks and add fluid to the master cylinder

standpipe to bring the fluid level to the level originally recorded at room
Fammnoawariiroe bbb Flia maarAan Foalle eenatriimemnad Cr ot +FAant AamcAats A avan tha
hC“lHCLGI—ULC w1l Ll SR = PLD Vi UL y LT UL lITU » o~ hail LT DL G5GL\A aila LA ALOT i<
temperature of the fluid in the master cvlinder within 6 + 2 hours to 120 + 5°C
(248 + 9° F). During test, observe operation of the ster cylinder for complete

plbton return and wheel cylinders for proper operatxon. Observe fluic level in
relation to the room temperature leve! at random intervals. Continue the test
to 94,000 total recorded strokes which shall include the number of strokes

auring operation at 13 + 5°C (73.4 + §°F), the number of strokes required to
| Y P temoersture of 120 + <°P (222 4+ a°t) i o
vl iy Ll DVD ’:Al U Lire ‘J’)kl(‘kLlA[\ Loillpuliadaldil e LOUPY Liu T S A\ \e=0O N = [ S pPLuS [ RY -

number of strokes at rhis operating temperature. Sto; the tes:,—and with the
master cvlinder piston in the fu ly returned position to relieve retained
pressure 1in the svstem, allow the equipment to cool to room temperature. Record
the amount of fluld reguired te replenish any xo s of fluid to the 13 + 5°C
(73.4 > Q°F) and 70 + 3.5 kg/Cm~ (1000 + 50 psi), examine wheel cvlinders for
leakage and add and record volume of fluid required to bring the fluid level to

rhe 77 + 5°C (73,4 + 0°F) nrioinmql level. Within 18 bacrs reomove the master anld
wheal cvlinders from the svstem, retaining the fluid in the cyvlinders bv
immiediatly capping or pluzging the ports. Disassemble the cylinders, collecting
the: fluid from the master cylinder and wh2el cyvlinders 1n a glass jar. Recora
anv sludge, jell or abrasive grlt present in the test fluid. When collecting
the stroked fluid, all tiie residue which has deposited on the rubber and metal
internal parts shouid be removed bv rinsing and agitating such parts in the
stroked :Lu1d and using 2 soft brush to assure that all loecse adhering sediment
i5 coliected. Clean rubber cups in Isopropanol and dry with clean, ccmpressed

r
air. Inspuct cups [or tackiness, scoring, scuffing, blistering, cracking,
chipping, iheel abrasions), and change in snape from original appearance.
Within 1 hour after disassembiv, measure the lip and basec diameter of each
cviinder cup by the procedure specified in 4.5.5.2.2) with the exception that
the lip or base diameters of cups may differ by more than 0.08 mm (0.003 in).
Determine the hardness of each cup by the procedure specified in 4. 5.1. Within
l hour after draining cvlinders, agitate fluid in glass jar to suspend and
uniiormly disperse sediment and transfer a 100 mi portion of this fluid to an
A3TH cone-shaped centrifuge tune :nd aetarmiae percent sediment as described in
paracraph 5(b) of ASIM DG1. Inspect cvlinder parts, recording any gum

o - - Y a s Ry AP §
dcoos1ta. Rub any deposits adhering to cviinder walls with a cloth wetifed witin
) =]

- e A ot 1 A o_1 21 e Flanme ~slsmAdas mastrs In
LSOPTO panotl Lo determine dprasiveness dand TenovVdaduliliy. vig€dn CVIINGET pales i
Teanranannl and dvvy wit rAamnroacod 21T and incnert foAr nittine and scorinc on
Iscpropanel and drv with compressed air, and inspect for pitting and scoring
piszons and cylinder walls. Measurec and record diameters of pistons and
cviinders bv the nrocedures specified in 4.%5.5.2.1 and 4.5.5.2.2.

Alternative mathod. When ueint the alternative method dascribed in

3AL J1703¢, a complete nydraulic brake system including a master cylinder, four

brake asqamnl1es with drums, and necessary tubes and fittings shall be assembled
“

1dad with ahle “nor pneration at 70 kg/cm~ (1000
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psi). Mechanical application of pressure to the master cvlinder push rod shall
be emploved in such a manner as to duplicate, as nearly as possible, operation
on a vehicle. At the start of the test, the brake shoes shall be adjusted
cuncentric with the brake assembly axis to provide a diametrical clearance of
0.080 inch between the shoes and drums (0.040 inch clearance on each side).

4.5.6.1 Rubber cups. Three rubirer cup: are required. The base diameter and
the hardness of the cups shall be determired prior to testing.

.

4.5.6.2 Metal Strips. Three strips of each of the foilowing metals are
reguired (see 6.5):
Meral Desoriprinn
Tin Plate Q=T-425
ICarbon steel | &S5TM A336
Aluminum allov ASTM B209
Cast iron Cut from wheel brake cvlinders such ag Wagner
tlectric Corp. F-D-373 cvlinders or
¢equivalent {(SAE G-3000).
Brass £STM B34, Copper Allov UNS No. C26800,
temper HOZ.
NS SUTHOSULL, Cozpur UL . oL L.-nb
Each strip shaill measure inchee nv 1/2 incn by less than 1/4 inch (76 mm by

£rip 3 1inches 1

12.8 mm bv less than 5.4 mm). A hcle 3/16-inch (4.8 mm) in diameter, centered
1/4 inch (6.4 mm) from one end, shz:ll be drilled in each strip. All strips,
with the exception of the tiuned iron strips, shall be cleaned by abrading with
3720A water pronf carhorundum paper and Stoddard solvent, until all surface
scratches, cuts and pits are removed from the strips. The strips shall then be
polished with 00 grade steel wool. All strips, inciluding the tinned iron, shall

a clean lint-free cloth and brought to constant weight 1in a desiccator.

4.5.6.2.1 Procedure. When the strips are ready for testing, weigh them to
the nearest 0.1 mg. Fasten one strip of each of the metals together through the

holes in the strips, using an uncoated cotter pin or a Size No. 6 or 8 uncoated
bolt with nut, to ensurt clectrolvtic contact between the strips.
shall be arranged on th: nin in the same arder in which thev are

e (see 4.5.%5.2) and shall be bent as required so that there will be a
separation of at least 1/8 inch (3 mm) between adjacent strips for a distance of
approximately 2-1/4 inches (60 mm) measured from the free end of the strips.
The three sets of assembled strips shall then be placed 1n separate screw cap
jars of approximately l-pint capacitv. The screw caps shall be made of tinned
steel (no orranic coating), contailring no zasket or liner, and shall have a

. C ]

ed ne. v the center of the can. One wheel cvlinder

cup shall be nlaced in the contalm r in such a manner thal the pinned ends of
the strips rest in and are 1n cont:ct with the concavity ot the cup. A

sufficient amount of brake fluid mieting the requirements of 4.6.11.1 of

Source: https://assist.dla.mil -- Downloaded: 2016-11-13T10:53Z
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MT1.-B=46175H shall be nanred intn 2ach jar o a da2pth of 1/2 inczh (12.7 mm) above

Lt

Cue Lubs ol lhne a=semuley stripeg. lhe lids of the jars shall then be secured
and the jare p! Tor M+ D hisurs in0os o gravisy cunveciion uven maintained ot
a temperainre BT e 0en T2 3E o 3 608, Fallowing the tost rert>d, the
metal strips and the r:bher cups shﬁll be removed from the jars. The metal

strips shall be disassembled, cleaned of all adhering sediment, sludge, and
corroded particles, by being first flushed with water and wiped with a cloth
wetted with isopropv] alcohol or 95 percent ethyl alcohol. The strips shall

M nd
T - -
surface area (in square centimeters

then be visuallv examined for evidence of corrosion, pitting, or etching. The

strips shall be brousht to constant weight in a desiccator and then weighed o

necarest 0.1 milligram. Calculate the weight loss per unit area cof each strip by

dividing the ahcerved lcgse in weizht of the strip (in millzgrams) by Lts tota
ion

made 1n eacn type of metal specimen shall be calcula;ed and recorded as the
average welght loss in milligrams per snquarce centimerer. The three rubber cups,
when remnved from the fluid, shall be guickly washed with 1sopropyl alcohol or
2% percent ethyl alcohol, dried with a clcan lint-free cioth, and visually
examined for evidence of sloughinz, softeninu, tackiness, and disintegration.
The base diamel=r and nardness of the rubber cups shall be measured to determine

5 .

compliancs wirh rae requiraments specified in 3.4a.6.2. These measuremenCs shall

ne omade within 10 minnres fallowing remaoval A7 the cups fram the 1410
Une=hundred miJlilirars of test fluid-water mixture shall be centrifuzed in a
cone-shaped centrifuge Lube and the volume of sediment determined in accordance
Ll el Al ol s | 21 f\'\ P TNrC T fadia AR T
wWiin TiEr T e Yoot [ TroirTmD oL uaT e

Z.3.7 Szorawve corrosion.

’

4.5.7.1 Apparatus. Apparatus shall incilude a humiditv cabinet carable of
maintaining °0° ©a J15°T 0219 -L47 C) at G3 pecscent humidicv; three cviinder
1siaralies 27 araner =iz Sor the size of cunc belne testedD containing
dnanodized aluminuin pisions and hydraulic assembly fluid conforming to
-B-46176.
4&.5.7.0  Procedure Disassemble the three cwiinder assemblies and, using a
lint=frne i i £ wlinders, pistons, boots, and

sprinzs. stains or corrasion shall be

discarded ‘o the wheel cvlinders using a light
R [ | v ran Aarlindar walle cuns snrines .
Lol b AU e Cvyainaer walls, sy Sl 2lnS;
and nisto o %he c¢vlinders to held the picto in

n L £ A v : t
position. Leave onc inlet hole open and cLosc the rema

r

inine holes with a
Tuilte’ e rudbey or wrULILoDiul. number the o thr Adjust the
T idiLy cablner o 117° F (35°C) and 13 percent numl)itt the cwvlinders
1% the cabinet with open hotes facing down. n ure and
. \ _ . R - T - ) i 1_ e~ 900D
homidity at zhove l2ovrle for 16 hours. Read s to 707
{(71°0Y ama 3K et hiimarte Pt oAamd Mmoo Vo hour
Vel N Celie adudmilacn o a0l

74
T
&)

and 35 per
J

ronou . et this Sha=m0

fowoo siae coeline 19 intorrupted dus o the facidence of one or more nouworking
gas ., the cups shall remailn tn the humidity caninet with the cahlnet controls
s5et to matntain 70°T (21°C, at 95 percent numidity until cycling 1s resumed on
the foliowing working dav. For inspection purposes number 1 cylinder assembly
5

hall ho removed from the humidity cablinet at the end of six cveles, number 2
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IviinGer e ond the L) C

the

assemhivoat
of {2

anr swcloe,

les

and number

tne inspection shall be made on the following working dav.

: 3 ceviinder assembdiv
In case this inspuction would fall oo a nunworkine da

al

)

Cvlinder assemblies

shall be inspected as follows:

(a) During removal from the humidity cabinet and subsequent disassembly,
and inspection operations, the cvlinders shall be maintained in the
same position as they were in the cabinet to avoid fluid
contamination of the inside of the cvlinder.

(b) The pistons and cups shall be removed from the cylinder by pulling
them out from their respective ends. Slight air (dry) pressure may
be applied intermally in the cylinder, if necessary, to aid in the
removal of cups and pistoms.

(¢c) To determine conformance te 3.4.7 inspect the cylinder bore under a
strong light for corrosion, discoloration, or spots, particularly
netine the area of the fluid riqp 1afr by rha 1dn of eho e dopiag
1ts exposure in the humidity cabiaet.

' o Temaormamt s ~mm & m omle o o r A

“+ .U LIIDXCLLLU 1 UL JaCKRdE LIE

4.6.1 {uality conformance inspection of pack.

4.6.1.1 Unit of product. For the purvose of inspection, a completed pack
prepared Lor shilpment shall be considered a unit of product.

4.n.1.2 Samnliinc.  Sampling fov ewatination shall Be in accordapce wit
MIZ-3TD-135.

4.6.1.3 Examination. Samples selected 1n accordance with 4.6.1.2 shall be
examined for the following defects. AQL shall be 2.5 percent defective

102, Method and containers not as specified for itevel 4 or B.

103, Size and quantiZy contulned together not as speciiied for level A.

l0s.  Pacxing not 1n accordance with the rererenced document for

commuercial.

105. Marking missing, illegible, incorrect, or incomplete for level A4,

level B, or commercial.
5. PACKAGING
3.1 Precervation. Preservation snall »e level A or commercial as specified
ts2e S0 0,
5.1.1 Level A. Eacn cup or quantity of cups as required for a specific

assembly shall be preserved together in accordance with MIL-P-116, method Ic-2,

using the supplies container or a close

PPP-3-Tnh

he oconta

a

to PPP-B-67H or
varis and ¢ size and quantitw
1ned a5 3P
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o102 Tommes~iai. tnrs o3tal]l e mene e I gocavianoe with, MIL-CUD-l

5.4 Packing. FPacking shall he lavel A, level 3, or commercial as specified

Lsee H,2).

5.2.1 Level A. (ups, preserved as specified in 5.1, shall be packed together
e Almen Fittrimo hay mamfro—inme &~ DOD_D_LN1 rrm—mmme farnm PO T S 1
Al LAUOT LdlLilllyg VUA LULLULIMLOE LU I'TDTOUL, UVEISEdsS Lype, bLyLC opuriondi.
Box closure and strapping shall be in accordance with the appendix to the box

specification.

5.2.2 Level B. Paciting shall be as specified in 5.2.1, except the box shall
conform to PPP-B-n36, Viec, stvle optional.

5 1 1 [P Y S | i R | PR S-S T - | PR R N JE B

AR AP wUuimic T Cial e« WU PD presdscived as SpPpElLllicy 1Ll Jel, »>ildlil e pdaCKeud 11l
acculdanCe witw HMIl-sTlb=-1100.

3.3

Marking.

3.1 Militarv. Marking for military levels of protection (level A or B)
-1 S P PR . R a4 Y] faRaat 2SR B WP
Sha g O 1T adatTorndnc s J.LH Sl LTI o0 Th o,
ToD Thmmercial. Marbieg for commerslai packaging shail be in accordance

with MIL STD-1188.

. NOTES

I 1S
ranging from +248° to -57° F (+120° to =33°C).
H.2 Ordering dat Procurement documents cheuld specify the folloving
2. Title, number, andg date of this specification.
b Date of issue of DoDISS applicable to this ntract and exceptions

thereto (sce 2.1.1).

¢c. Title, number, and date of applicable drawings of SAE J1703 (see 3.3
and 3.3,

i. Dearee or preservaticn and degreoe of packino required ‘see 5.1 and
5.2).

I Size and qu:

> 1z€ d g ps to be contained together (see 3.1.1).

ntity

6.3 Yualiiication. With respect to products requiring qualification, awards
will he made oniv for sazh products as have, prior to thie time set for cpening

S
s, teren tesied and aporoved for inclusion in the applicanle Nualifice

N [

e S List o ownogner ANt such proaucis nave been so Listed by tne dare.  The
e T PR N : iy emssem e A A e T i A e e Ao
e il e U i rUvfuiiomoiit,, aild anuviacluitery 171 e
urged to arrange nraonose to offer to the Faderal
Government tested er that they may be eligible to be
awarded contracts covered bv this specification.
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Information pertaining to qualification products covered by this specification

may be obtalned from US Army MERADCOM, Energy and Water Resources Labcratory,

MODNML 71 Tt |+ SEN B LY TN N
MOUVUL Tl Lur L U ilvuill A L LUDVU

5.4 Special provisions for establishing qualification. Qualification of one
size cup submitted by a manufacturer will be recognized as establishing
qualification of all other sizes of cups, of the same compound and having the
same durometer hardness, of the same manufacturer.

6.5 Equivalent test methods. The index of test methods in FED-STD-791 lists
the corresponding equivalent test methods of the American Society for Testing
and Materials where applicable.

4.6 Test materials. Metal strips, the standard compatibilicty fluid, and
suitable test Jars can be obtained from the Society of Automotive Enp:neers, 4U0

t
Commonwealith Drive, Warrendale, PA 150%5.

6.7 Recvycled maseria1= Unless otherwise specified herein,; all equipment,
material and articles used in the products covered by this specification shall
be new and shall be f bricated using materials produced from recovered materials
to the maximum extent practicable without jepardizing the iutended use. The
term ‘‘recvcled materials' means materials which have been collected or recovered
from solid waste and reprocessed to become a source of raw material as opposed
te virglin raw material. None of the above shall be 1nccrprefcd to mean the use
vFoused or vohailt products are allawed gnler this :pecific 1
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