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MILITARY SPECIFItATIUN

BEARINGS AND BUSHINGS, BRASS AND BRONZ E ,
MACH I NED OR FORMED

T h i s s p e c i f i c a t i o n i s a p p r o v e d f o r u s e w i t h i n U . S . Army M i s s i l e
Command, Department of the Army, and is available f o r u s e b y a l l
De p a r t me n t s a n d Ag e n c i e s o f the De p a r t me n t o f De f e n s e .

1. SCOPE

1.1 Scope. T h i s s p e c i f i c a t i o n c o v e r s b e a r i n g s a n d b u s h i n g s o f b r a s s a n d
b r o n z e , ma c h i n e d o r f o r me d .

1 . 2 C l a s s i f i c a t i o n . T h e b e a r i n g s a n d b u s h i n g s s h a l l b e o f t h e f o l l ow i n g c om -
p o s i t i o n s ( s e e 6 . 2 ) :

Comp o s i t i o n A
Comp o s i t i m B
Comp o s i t i o n C

2 . APPL I CABL E DOCUMENTS

2 . 1 Go v e r nme n t d o c ume n t s .

2 . 1 . 1 Sp e c i f i c a t i o n s a n d s t a n d a r d s . T h e f o l l ow i n g s p e c i f i c a t i o n s a n d s t a n d a r d s
f o r m a p a r t o f this s p ~ f i c a t i o n t o t h e e x t e n t s p e c i f i e d h e r e i n . Un l e s s o t h e r
s p e c i f i e d , t h e i s s u e s o f t h e s e d o c ume n t s s h a l l b e t h o s e l i s t e d i n t h e i s s u e o f
t h e De p a r t me n t o f De f e n s e I n d e x o f Sp e c i f i c a t i o n s a n d S t a n d a r d s ( DOD I SS ) a n d
s u p p l eme n t t h e r e t o , c i t e d i n t h e s o l i c i t a t i o n .

rB e n e f i c i a l c omme n t s ( r e c omme n d a t i o n s , a d d i t i o n s , d e l e t i o n s ) a n d a n y p e r t i n e n t
d a t a which may be of use in improving this document should be addressed to:
Commander, U . S . Army Missile Command, ATTN: AMW I - RD - SE - TD - ST , Re d s t o n e
A r s e n a l , AL 3 5 8 9 8 - 5 2 7 6 , by using the self-addressed Standardization Document
Improvement Proposal (lIll Form 1426) appearinq a t t h e e n d o f t h i s d o c ume n t o r 1

[ b y letter.—— ..-———— .~—.. .-
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Box, Wood, Wirebound

Boxes, Wood, Cleated - Plywood

Box, Shipping, Fiberboard

Preservation, Methods of

Parts, Equipment and Tools for Army Materiel,
Packaging of

SPECIFICATIONS

FEDERAL

PPP-B-585

PPP-B-601’

PPP-B-636

MILITARY

MIL-P-116

MIL-P-14232

STANDARDS

FEDERAL

FED-STD-151 Metals, Test Methods

MILITARY a

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

MIL-STD-129 Marking for Shipment and Storage

(Copies of specifications and standards required by contractors in connection
with specific acquisition functions should be obtained from the contracting
activity or as directed by the contracting activity.)

2.2 Other publications. The following document(s) form a part of tl
specification to the extent specified herein. Unless otherwise spec
issues of the documents which are DOD adopted shall be those listed
of the DODISS specified in the solicitation. Unless other specified
of documents not listed in the DODISS shall be the issue of’the nong
documents which is current on the date of the solicitation.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM D3951 Packaging, Commercial

(Application for copies should be addressed to the American Society
and Materials, 1916 Race Street, Philadelphia, PA 19103).

~
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(Nongovernrnent standards and other publications are normally available from the
~rnanizati~rls wh i c h p r e c ) a r po r wh i c h d i s t r i b u t e t h e d o c ume n t s ” . T h e s e d o c ume n t s
a l ; o

2 . 3
s p e c
s p e c
s p e c

ma y b e a v a i l a b l e i n o r t h r o u g h l i b r a r i e s o r o t h e r i n f o r ma t i o n a l s e r v i c e s . )

O r d e r o f P r e c e d e n c e . I n t h e e v e n t o f a c o n f l i c t b e t we e n t h e t e x t o f t h i s——
~ i ~ a n d t h e r e f e r e n c e s c i t e d h e r e i n ( e x c e p t for associated detail
fications, specification sheets or MS standards), the text of this
fication shall take precedence. Nothing in this specification, h owe v e r ,

s h a l l s u p e r s e d e a p p l i c a b l ~ l aws a n d r e g u ”
been obtained.

3. REQUIREMENTS

ations unless a specific exempt on has

3 . 1 Ch em i c a l c omp o s i t i o n . The chemical composition of the bearings and
bushings shall meet the requirements in Table I.

TABLE I. Chemical Requirements (Percent)

-- -. r
I “ r oI i ‘ T o t a l o t h e r

Comp o s i t i o n Co p p e r T i n L e a d Z i n c Ma x Phosporus Elements Max
A 88.O-92.0* 0.25-O.75* - Remainder 0.1 - 0.2
B Remainder 3.5-4.5* 3.5-4.5* 1.5-4.0* 0.1 - 0.2
~ ~~rn~jn~erj=5-5=8* 0,05mad 0’.3max 0.1I ,0.03-0.353 -

* S e e 3 . 1 . 1

3.1.1 Ch em i c a l a n a l y s i s . T h e supplier shall furnish a chemical analysis of the
bearinas and bushinQs showinq the percentage of the elements designated in table
1: T h ~ analysis s h i l l b e ma d e r e g u l a r l y f ; r t h e e l eme n t s s p e c i f i c a l l y
d e s i g n a t e d b y a n a s t e r i s k i n t a b l e 1 . I f , h owe v e r , t h e p r e s e n c e o f o t h e r
e l eme n t s i s s u s p e c t e d o r i n d i c a t e d i n t h e c o u r s e o f r o u t i n e a n a l y s i s , f u r ’
a n a l y s i s s h a l l b e ma d e t o d e t e r m i n e t h a t t h e o t h e r n ame d e l eme n t s a r e n o t
e x c e s s o f t h e l i m i t s s p e c i f i e d . I f o t h e r n ame d e l eme n t s a r e o u t s i d e t h e
s p e c i f i e d i n t a b l e I, t h e y s h a l l c o n s t i t u t e a c a u s e f o r r e j e c t i o n .

n ame d
h e r
i n
i m i t , s

3 . 2 D i me n s i o n s a n d t o l e r a n c e s . E x c e p L . a s p r o v i d e d i n 3 . 2 . 1 , b e a r i n g s a n d
b u s h i = s h a l l m= s u c h d i me n s i o n s a n d t o l e r a n c e s a s s h own m t h e a p p l i c a b l e
d r aw i n g s ( s e e 6 . 2 ) .

3.2.1 F i n i s ~ a f t e r a s s emb l y . Wh e n s p e c i f i e d , b e a r i n g s a n d . b u s h i n g s s h a l l b e
f u r n s h e d w f t h s u ~ ~ e ” ~ ~ ~ ~ - o n t h e b e a r i r ) q s u r f a c e s f o r finish horinq a.rld
ream

3 . 3
a p p l

3 . 4

n g a f t e r assemb]y.

Oil crooves. Oil grooves of b e a r i n g s a n d b u s h i n g s s h d l l b e a s s p e c i f i e d ON— . . x - . — . . . — .~
c a b l e d r aw i n g s o r a s a q r e e d u p c I n b y t h e p u r c h a s e r a n d t h e s u p p l i e r [ . s e e ?6 . 2 ! .

} i d t - c k l d s ~ , .T h& h a r d r + s $ o f t . h f !h f ? d r i n g s c;hdll be s : l c c i f i ~ d o n t h ! : , 1 1 ’ : t i ~ ! r l g s .— -— . . .. .
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3 . 5 G r a p h i t e d b e a r i n g s a n d b u s h i n g s . Wh e n s p e c ’
s h a l l ~ f i s h e d w i t h g r a p h i t e f i l l e d i n d e n t a t
s u r f a c e . T h e q r a p h i t e s h a l l b e f i r m l y a d h e r e n t

fied, bearings and bus
ons or grooves on the
to the surface. T h e s

f i e d i n t hs h a p e , a n d l o c a t i o n o f i n d e n t a t i o n s or-grooves shall be spec”
contract or on the applicable drawings.

3.6 Cylindrical bushings. Unless otherwise specified, full
bushings shall be formed from tubing or f r om f l a t s t r i p w i t h
p a r a l l e l t o t h e l o n g i t u d i n a l a x i s o f t h e b u s h i n g .

c y l i n d e r i c
a b u t t j o i

3 . 7 Wo r kma n s h i p . B e a r i n g s a n d b u s h i n g s s h a l l b e o f u n i f o r m q u a l i t y a r
t u r e a n d s h a l l b e f r e e f r om d e f e c t s s u c h a s d i r t , d r o s s , o x i d e s , porou:
s p o n g y s p o t s , s h r i n k a g e c a v i t i e s , c r a c k s , c o l d - s h u t s , b l ow - h o l e s , h a r d
b l i s t e r s , o r o t h e r i n j u r i o u s d e f e c t s .

4 . QUALITY ASSURANCE PROVISIONS

4.1 Responsibility for inspection.
or purchase order, t~contractor is
inspection requirements as specified

Un l e s s o t h e r w i s e s p e c i f i e d i n t h e
r e s p o n s i b l e f o r t h e p e r f o r ma n c e 0 1
h e r e i n . E x c e p t a s o t h e r w i s e s p e c

t h e contract or purchase order, the contractor may”use his own or any {
lities suitable f o r t h e p e r f o r ma n c e o f t h e i n s p e c t i o n r e q u i r eme n t s s p e ~
h e r e i n , u n l e s s d i s a p p r o v e d b y t h e Go v e r nme n t . T h e Go v e r nme n t p r e s e r v e s
t o p e r f o r m a n y o f t h e i n s p e c t i o n s s e t f o r t h i n t h e s p e c i f i c a t i o n wh e r e
i n s p e c t i o n s a r e d e eme d n e c e s s a r y t o a s s u r e s u p p l i e s a n d s e r v i c e s c o n f o l

p r e s c r i b e d r e q u i r eme n t s . I

4 . 1 . 1 Re s p o n s i b i l i t y f o r c omp l i a n c e . A l l i t ems mu s t me e t a l l r e q u i r e l
s e c t i o n s 3 a n d 5 . T h e i n s p e c t i o n s e t f o r t h i n t h i s s p e c i f i c a t i o n s h a l
p a r t o f t h e c o n t r a c t o r ’ s o v e r a l l i n s p e c t i o n s y s t em o r q u a l i t y l p r o g r am .
a b s e n c e o f a n y i n s p e c t i o n r e q u i r eme n t s i n t h e s p e c i f i c a t i o n s h a l l n o t
t h e c o n t r a c t o r o f t h e r e s p o n s i b i l i t y o f a s s u r i n g t h a t a l l p r o d u c t s o r s
s u bm i t t e d t o t h e Go v e r nme n t f o r a c c e p t a n c e c omp l y w i t h a l l r e q u i r eme n t
c o n t r a c t . S amp l i n g i n q u a l i t y c o n f o r ma n c e d o e s n o t a u t h o r i z e ’ s u bm i s s i
k n own d e f e c t i v e ma t e r i a l , e i t h e r i n d i c a t e d o r a c t u a l , n o r d o e s i t c omm
Go v e r nme n t t o a c c e p t a n c e o f d e f e c t i v e ma t e r i a l .

4 . 2 L o t . A l o t s h a l l c o n s i s t o f b e a r i n g s o r b u s h i n g s o f t h e ~ s ame c om
c o n s t = i o n , d e s i g n a n d s i z e s u bm i t t e d f o r d e l i v e r y a t t h e s ame t i me .

4 . 3 I n s p e c t i o n . D i me n s i o n a l a n d v i s u a l i n s p e c t i o n f o r l o t a c c e p t a n c e
i n a c c o r d a n c e w i t h M I L - STD - 1 0 5 , w i t h c l a s s i f i c a t i o n o f d e f e c t s a n d a c c

q u a l i t y l e v e l t o De f u r n i s h e d b y t h e p r o c u r i n g a c t i v i t y ( s e e 6 . 2 ) .

4 . 4 P r e p a r a t i o n f o r d e l i v e r y e x am i n a t i o n . P r e s e r v a t i o n , p a c k i n g , a n d
f o r s h i pme n t a n d s t o r a g e s h a l l b e e x am i n e d t o d e t e r m i n e c omp l i a n c e w i t

4 . 5 T e s t me t h o d s .

4 . 5 , 1 Ch em i c a l a n a l y s i s . S amo l i n q a n d t e s t i nQ f o r c h em i c a l a n a l v s i s———. -
i n a c c o r d a n c e w i ~ ~%D~D - 1 5 1 ’ , Me ~ h o d 1 1 1 . 1 o ; 1 1 2 . 1 . “

4
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4 . 5 , 2 Ha r d n e s s t e s t s . On e b e a r i n g o r b u s h i n g f r om e a c h 5 0 0 or portions
thereof, but not less than t wo b e a r i n g s o r b u s h i n g s f r om e a c h l o t , s h a l l b e
t e s t e d f o r h a r d n e s s i n a c c o r d a n c e w i t h F EO - STD - 1 5 1 .

5 . PACKAG I NG

5 . 1 P r e s e r v a t i o n . P r e s e r v a t i o n s h a l l b e l e v e l A , B o r Comme r c i a l a s s p e c i f i e d
( s e e 6 . 2 ) .

5 . 1 . 1 L e v e l A .— .

5 . 1 . 1 . 1 P r e s e r v ~ t i o n a n d u n i t p a c k ~ n g . B e a r i n g s a n d b u s h i n g s wh i c h a r e n o t
a r a o h i t e f i l l e d . s h a l l = = n e d b y p r o c e s s C - 5 , d r i e d , c o a t e d w i t h
~reservative compound conforming to-type P-2, and packed individually in

accordance with method IC-2, of NIL-P-116. Graphite filled bearings and
bushings shall be packed individually in accordance with method IC-2 of
MIL-P-116. Unit containers f o r me t h o d I C - 2 s h a l l c o n f o r m t o PPP - B - 6 3 6 , c l a s s
d ome s t i c b o x c l o s u r e s h a l l b e a s s p e c i f i e d i n t h e a p p l i c a b l e s p e c i f i c a t i o n o r
a p p e n d i x t h e r e t o .

5 . 1 . 1 . 2 I n t e r me d i a t e p a c k i n g . Un i t - p a c k e d b e a r i n g a n d b u s h i n g s s h a l l b e p l a c e d
i n a n i n t e r me d i a t e c o n t a i n e r c o n f o r m i n g t o PPP - B - 6 3 6 c l a s s we a t h e r - r e s i s t a n t .

T h e q u a n t i t y o f u n i t p a c k s t o h e p l a c e d i n t h e i n t e r me d i a t e c o n t a i n e r s h a l l b e
+ k ~ nllwrhacinn an~nrv (sp~ 6 . 2 ) .i n a c c o r d a n c e w i t h i n s t r u c t i o n s furiiished by L I I C ~ u l w l l u + c . l = . - = - . . - d

5 . 1 . 2 L e v e l B . Wh e n L e v e l B i s s p e c i f i e d i n c o n t r a c t o r p u r c h a s e o r d e r a n d
d e t a i l e ~ k f i g r e q u i r eme n t s d e f i n i n g t h e p a c k a g e a r e n o t p r o v i d e d w i t h t h e
c o n t r a c t o r p u r c h a s e o r d e r , t h e i t em s h a l l b e p a c k e d i n a c c o r d a n c e w i t h t h e
r e q u i r eme n t s f o r L e v e l A a n d M I L - P - 1 4 2 3 2 .

5 . 1 . 3 Comme r c i a l . Un i t p a c k i n g s h a l l b e i n a c c o r d a n c e w i t h ASTM D3 9 5 1 .

5 . 2 P a c k i n g . P a c k i n g s h a l l b e L e v e l A , B o r Comme r c i a l a s s p e c i f i e d ( s e e 6 . 2 ) .

5 . 2 . 1 L e v e l A . B e a r i n g s a n d b u s h i n g s p r e s e r v e d a s s p e c i f i e d i n 5 . 1 s h a l l b e
p a c k e d f i e = e a s t y p e s h i p p i n g c o n t a i n e r s c o n f o r m i n g t o PPP - B - 5 8 5 , o r
PPP - B - 6 0 1 , E x t e r i o r c o n t a i n e r s s h a l l b e u n i f o r m i n s h a p e s a n d s i z e , o f m i n i mum
c u b e a n d t a r e c o n s i s t e n t w i t h
q u a n t i t i e s . Co n t a i n e r s s h a ? l
c a b l e s p e c i f i c a t i o n o r a p p e n d ”
p o u n d s .

5 . 2 , 2 l PV F 1 B . E k a r i n g s a n d
p a c k e d ~ f i r n ~ t i c t y p e e k t e r

t h e p r o t e c t i o n r e q u i r e d , a n d c o n t a i n i d e n t i c a l
b e c l o s e d a n d s t r a p p e d a s s p e c i f i e d i n t h e a p p l i -
x t h e r e t o . T h e g r o s s we i g h t s h a l l n o t e x c e e d 2 0 0

b u s h i n g s p r e s e r v e d a s s p e c i f i e d ( s e e 6 . 2 ) s h a l l b e
o r c o n t a i n e r s c o n f o r m i n g t o PPP - F - 3 d 5 , i ’ PP - G - i ! l i ,
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5 . 2 . 3 Comme r c i a l . P a c k i n g s h a l l b e i n a c c o r d a n c e w i t h ASTM D3 9 5 1 .

5 . 3 Ma r k i n g . I n a d d i t i o n t o a n y o t h e r ma r k i n g r e q u i r e d b y t h e c o n t r a c t o r
o r d e r , i n t e r i o r a n d e x t e r i o r s h i p p i n g c o n t a i n e r s s h a l l b e ma r k e d a s s p e c i f i e d i n
M I L - STD - 1 2 9 .

6 . NOT ES

6 . 1 I n t e n d e d u s e . B e a r i n g s a n d b u s h i n g s c o v e r e d b y t h i s s p e c ’
i n t e n d e d f o r u - n a p p l i c a t i o n a s f o l l ows :

f i c a t i o n a r e

A l l o y A ( w r o u g h t s o l i d b r a s s ) i s h a r d , s t r o n g , a n d h a s g o o d f a t i g u e r e s i s t a n c e .
I t i s u s e d i n a p p l i c a t i o n s f o r i n t e r me d i a t e l o a d o s c i l l a t i n g mo t i o n s t i c h a s t i e
r o d s , b r a k e s h a f t s , e t c . A l l o y B ( w r o u g h t s o l i d b r o n z e ) i s a g e n e r a l p u r p o s e
b e a r i n g ma t e r i a l , g o o d s h o c k a n d l o a d c a p a c i t y , i s h i g h t emp e r a t u r e r e s i s t a n t ,
h a r d s h a f t d e s i r a b l e , a n d l e s s s c o r e r e s i s t a n t t h a n t h e a l l o y s c o n t a i n i n g h i g h e r
l e a d c o n t e n t . Us e d f o r mo d e r a t e t o h i g h l o a d s , s u c h a s t r a n sm i s s i o n b r u s h i n g s
a n d t h r u s t wa s h e r s , p i s t o n , p i n b u s h i n g s , e t c . A l l o y C ( w r o u g h t o r c a s t b r o n z e )
h a s h e a v y l o a d c a r r y i n g c a p a c i t y , l ow c o e f f i c i e n t o f f r i c t i o n , g o o d r e s i s t a n c e
t o a b r a s i o n a n d i s n o nma g n e t i c . Us e d f o r p i n i o n b e a r i n g s a n d g e n e r a l ma c h i n e
b u s h i n g s .

6 . 2 O r d e r i n g d a t a . Pu r c h a s e r s s h o u l d e x e r c i s e a n y d e s i r e d o p t i o n s o f f e r e d
h e r e i n , a n d p r o c u r eme n t d o c ume n t s s h o u l d s P e c i f y t h e f o l l ow i n g :

( a ) T i t l e , n umb e r , a n d d a t e o f t h i s s p e c i f i c a t i o n .

( b ) Comp o s i t i o n o f t h e b e a r i n g s o r b u s h i n g l i n e r ( s e e 1 . 2 a n d 3 . 1 . 1 ) :
[

( c ) D r aw i n g s , wh e n n e c e s s a r y , g i v i n g r e q u i r e d d i me n s i o n s , t o l e r a n c e s , h a r d n e s s ,
a n d d e s i g n d e t a i l s ( s e e 3 . 2 a n d 3 . 2 ) .

( d ) S e l e c t i o n o f L e v e l A , B o r Comme r c i a l p r e s e r v a t i o n a n d p a c k i n g ( s e e 5 . 1 a n d
5 . 2 ) .

( e ) C l a s s i f i c a t i o n o f d e f e c t s a n d AQL d e s i r e d ( s e e 4 . 3

( f ) Ma r k i n g r e q u i r eme n t s i n a d d i t i o n t o 5 . 3 , i f o t h e r .

6 . 3 O i l g r o o v i n g . C a r e s h o u l d b e u s e d i n d e s i g n i n g o i l g r o o v e s t o i n s u r e t h a t
t h e y = b e p r o d u c e d c omme r c i a l l y o n a n e c o n om i c a l b a s i s . Ge n e r a l l y , s i mp l e
s t r a i g h t g r o o v e s w i t h we l l c h am f e r e d e d g e s l o c a t e d i n a n u n l o a d e d a r e a o f t h e
b e a r i n g o r b u s h i n g s h o u l d b e a d h e r e d t o .

6 . 4 Su b j e c t t e r m ( k e y wo r d ) l i s t i n g .

B e a r i n g
Bu s h i n g
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6 . 5 Ch a n g e s f r om p r e v i o u s i s s u e . A s t e r i s k s a r e n o t u s e d i n t h i s r e v i s i o n t o
i d e n t i f y c h a n g e s w i t h r e s p e c t t o t h e p r e v i o u s i s s u e d u e t o t h e e x t e n s i v e n e s s o f
t h e c h a n g e s .

Cu s t o d i a n :
A r my - M I

Review A c t i v i t i e s :
A r my - SM
DLA - I S

Us e r A c t i v i t y :
A r my - ME

P r e p a r i n g A c t i v i t y :
A r my - M I
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