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MAY 2, 1944

SUPERSEDING
Fed. Spec. QQ-B-891a
March 19, 1937

FEDERAL STANDARD STOCK CATALOG

Section IV
(Part 5)

FEDERAL SPECIFICATION
FOR

BRONZE; CASTINGS

This specificarion was approved on the above date by the Diree-
tor of [‘rocureurent, for the use of ail depurtments and #stab-
llshments of the Goveronuent, and shall becotue ¢Tective not later
than July 15, 1844, it may be put into eﬂect. bowerer,
at any eariler date uw promuigation.

A. APPLICABLE SPECTFICATION.

A~1. The following Federa! Specification, of the {ssue In effect on
date of {nvitation for bids, shall form a part of thls specitication:
QQ-2-151, Metals; General Specifications for Inspection of.

B. COMPOSITION AND GRADES. ,

B-1. This specification covers machined solld and cored cast bronze
bars for bearings apnd other misceilaneous bronze castings in thie several
compositions shown in table.l. (See par. I-1 and I-2.)

B-3. Grrde.—Bmonze castings shall be of one grade only for each
composition, except composition ¢ which may be specified in one of
two grades designated as 6 and 6X.

. €. MATRRIAL AND WOREMAMARHIP,

C-1. Materigl.—The raw materials used shall be such as to produce
crstings meeting the requirements of this specitication

C-8. Workmanship.— _

C—2a. The castings shall be of uniform quality and condltlon. free
from injurious blow Mholes, porcsity, hard spots, shrinkage defects,
cracks, and other harmful defects, and shall be smooth and well cleaned
before Inspection by sand blasting, tumbllng, chipping,.or other process
approved by the inspector.

C~2b, Castings shall not be welded or otherwise repaired without
perniission from the Inspector. Such permission will be given for
miscellaneous castings only when the defects nre small and do not

adversely affect the strength, use, or machinabillty of the cartinga
Ordinarily, permiasion to weld or repair soitd or cored bronze cnsting®

for machined bearings will not be given. Each repuir siwll be en-
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circled with a ring or white palnt prior to submisslon fo= Inspection
or shipment.

D. GENERAL REQUIREMENTS.

D-1. Dimensions.—

D-1a. The responsibility for furaishing castings that can be Iaid
out and wachined to the finlshed ditensions within the specified toler-
ances and that will cunform to such gages as may be specified o
Indlvidual cases shall rest with the contractor. Suffcient atock shail
be allowed for shrinkage and, where required. for tintshing, but castings
of excessive size ot weight shall not be furnished.  (Sce par, E-00)

D—1b. Cast-to-size parts shall conform to dimensions and toler-
ances specified by the purchaser and shail not be warped or distorsed
In such a mauner as to affect adversely thelr appesrance or serviee
ability.

E. DETAIL REQUIREMENTS.
E-1. Chemiecal requirem nts. —

E-1a. Brooze castings shall maprt the chemical requirements shown
In table 1:

Tapte I —Chemicul requirements

i ) P ; . ; ]
: ! i ! antf.
Cow | i ‘ g 1 fron. ' Phas. : AL
posi. | Coppet ; Tin ? Lead Zine ' Nickel TAIM PhOTUS. . gy
ton | (Peroent)) (Dercent !(percemt! (puroemt)  (Percent To BAIE mum
No. ! : : wrt) . (Dereec iper-
i l i . o oent) ;(percenn cet)
] ' i B
1.... - ‘-ia&o-mol As-65110-20 30-20 0-1.0: 0.2 0.08 ...,
2. (1B0R40( 40-6014A R0 40-80 OL0. .30 08
3. TRO-520 4.0-60120-30 10.0-14.0 047 33 N T
e..lmosze 0-35: m ™ 0-1.0 )  40..o....... O
LI #0890 7.5-90| 002 %0-50' o0 Y o8 Ll
Sxjssoeo 7s-90) o-roja0-s0! oro . T
L SR "13.0s0.0f 50-70/150m0' 0-128 o010 23 .08, Q.7s
IO 820-85.0f 7.0-90|70-920" 0-0.35 0.0 15 N
O, ____ ..l M 0wAD 11O =150 0-020 0-1% 0-0. 75 .10 N,
m......’anmo 180 -00] 0-0%0 0-025 04073  .1090.40- .60 ... ..
...... 78.0-82.0] 225 3.5(60-80|70-10.0; 010! .40 08 Ll
12...... ‘ 8LO-85.0 6.23-7.50 4.0- 80|20 -40 Mwi .3, 1838
[ !

i In determining compllancs with the minimum copper requirement for composition 2
castings, oo J:Fer may be computed as copper plus nickel.
1 Z(ne and lead content of composition 4 castings at the option of the producer, providing the
remaining ehemical and physical requiroments are meg.
) See Sect. [ for details of application.
¢ Minimum and mazimum.
! PhoapLorus masimym of 0.50 permitted In eompaluou 12 permanent mold castings,

E-1b. An analysis of each lot of castings shall be furnished by the
contractor showing the percentages of the eletnents designated in
table 1.

E-2. Physical requirements.—

El}—z? Castings shall meet the physical requirements shown {n
table II.
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E~2b. The physical properties of composition 3 castings need not
be determined unless specitied in the Inquiry or lovitation fur bids and
in the contract or purchnse order. '

E~2¢. The physical properties of composition 8X castings will be
determined only when required by the inspector.

Tartx 11.—Physical requirementas

‘ Tensils ; ) I
! unng‘tih. :-E!onnt[an i t:‘Eru:mll
pounds \ 2 inrhes, rrinesy
Composition zuraber e SQUALe * perrent | number
Inen T (mnimum) {minlhum)
' (mtnlmum) i i
SRR RUSRRUISSRON l 4. 000 | wlo
= O RPN 3. 000 ; 3 ORI
R S X000 18 ..
$ oI i 25,000 | 120000000
................................................ ; 40, 000 | Wl
8 . . . A 38,000 8 . ...
;X".. P, - 1 noool 12‘ ............
. T PP 28, 000 ¢ § ( ............
Bl , an‘lm,__ R
L R SR ; v45, 000 [l | 180
| § R : D000 ). 5. T
- TP U : 30, 000 i 120 ...
i i
\ See par. E-2b.
¥ Boe sectlon 1 for detalls of application.
2 8¢0 par. E-2c.

t Not required, but may be abtained [n sound muxiu.

E-3. Pretsure.—Castings of compusitions 1, 2, 3. 5, 6, and 11 shall
meet such pressure requirements as wmay be specified (o the lnquiry
or ln\'ltgthon for bids aod in the contract or purchase order, (See
par. I1-19.)

E~4, MMetullographic requiremenis.—~—Solld and cored bronze cast-
ings for machined bearings shall meet such metallographic require-
ments as may be specifled In the lnquiry or invitatlon for bids and In
the contract or purchase order. When metallographlic requirements
are specified, a- specitnen or specimens, or photomicrographs- thereof,
furnlshed” or approved by the purchaser shall be the standard for
acceptance of the castings. The woumber, size, and extent of blow-
holes, {nclusions, segregations and other defvets in specimens taken
from the castings shall not be greater than shown by the standard.

E~3. Dimensions and lolerances of machined solid and cored caat
bronze. bars for dearings.—The Inside and outside dimensions of wma-
chined cored bars and the putside of muchined solld bars shall not
vary from the specified dimensiona by more than the amount shown In
table 111. The inside and outside surfaces of cored bars and the out-
side surface of solld bars shrll be machined to remove surface scale
and defects. The outgide periphery of cored bars shall be concentric
with the bore. Unlesa otherwise apeciled, cored and soiid bars shall
be furnished !n- 13-inch lengths, and the ends shall be either dlsk
ground or machined, (See par. I-3.)
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Yasre 111.—Tolerances on diameters of machined cored and aolid dars

Parmissible varation
- (inch)
i lmenson
Plus Mioas
loside diameter:
Upludilnehes o e, 0 L4s
4inches AN OVET . L e 0 ]'m
Qutside diameter:
Upthainehes oo iiiiiiiiiiaaieaaaaa. bE] 0
4 inchbes and over___ .. e emmamae e 1T v

F. METHODS OP SAMPLING, INSPECTION, AND TESTS.

F-l. Lot.—

F-1la. Unless otherwise specifled and except where moditied hy the
applicable provisions of paragrapus F-1b and F-1v, a lot shall consist -
of castings from the same melt.

F-1b. When castings are produced from alloyed lngot of known -
composition, a lot may consist of not more than 4,000 pounds of custings
of the same composition from such a group of melts as designated by
ille tnspector.

Falc. When metaliographic examination 183 required, a lot shall
be further liziited to castings of the sume size ana shape.

F-2. A sample for Government anniysis shall be takep fram tension
test speciumens or from a representative casting selected by the In-
spector from each lot The drilllugs sball be tuken from sound mwetal
below the surface. The inspector shnil furward for spalysia not lesa

thun 3 vunces of drillings,

F=3. Tcension tests.—

F-3a. Tesal coupons and dars.—

F-3a (1). Unless otherwise specttied ar permitted by the inspector,
coupons from which tensivn test specimens can be machloed shall be
cast on the bmly of the castings they. represent. Test coupons shall
not be remwved from castings except In the presence of the laspector
or unt!l he bas mnrked thew for future identificating.

F-3a (2). When authorized, test burs shail be cast separately In
sand or gated tou the castings or ruoners. Separately cast test bars
sball be poured and drawn frcm the sand in the presence of the in-
spector who will stamp the bars for future ldeatifiention.

P=3a (3). The chilling of test coupons or bars shall be cause for
rejection of the material represented except when the castings repre-
sentert by the test bars are thémnselves nuthorized to be chill cast

F-3b. Number of tests.—

P-3b (1). Large castinga.—At least one tension test shall be made
for each cnating we.ghing 250 pounds or more,

F-3b (2). S8mall castings.—In the case of castings welghing less
than 250 poumeds, nt least two teosion tests shall be masde for each
2,000 pounds or fraction thereof !n the lot which they represent. 1If
the lot consists of only one melt, the specimens for the tests shall be
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80 tnken a8 to represent. the #rst and the Ins; metal poursd of the melt.
If, bowever, the lot has hewn designated as (wo or more melts, the
specimens for the tests shall be poured frow different melts

F-3c. Tcst specimens.—

F-3c (1). Unless otherwise specified {n the contract or purchase
order, taachined test specimiens shall be used. In this case the test
coupon or separately cart har shail conforiu to the form and dimensions
ot elther figure 10 or 10A Federn! Specitication QQ-M-131, and the
gpecimen machlned therefcam shall conform to the form and dimen-
slous of type 1. Federal Specification QQ-M-151.

P-3c (2). When specified I the contract or purchase order, test
bars shall be cast {n green - sand In exact aceordance with the method
and to the dimenslons shown In figure 11B, Foederal Specifieation
QQ-M-151. These bars shall not be machined prior to testing except
to adapt the grips to the holders of the testing machine in such wanner
as to {nsure an axial lnad. -

F-3¢ (3). The responsibliliy for furnishing sutficient test specimens
shall rest with the coatractor. When the cuntractor so desires and
the size of the castings are gsuch that sultable test specimens can be
machinesi _erefrom, extra castings may be made from the.same melt
to yigvide for test specimens in lleu of attached coupous or test bars
without cost to the purchaser.

P-—3. Brinell hardnesa tests of composition 10 castings shall be
made in accortlance with Fegeral Specification QQ-M-151 un & properly
prepared surface 44 Inch below the cast surface

¥-S. Metallographic ezamination. ~ Metallographic specimens,
when required. shiail be not less than %4-inch thick aad shall be cut
from a representative castiog and not from a test bar. At least one
specimen shall be taken frum the first and the last castings poured
in the lot. Specimens shall be the full width or diameter of the cast-
ing except for castings which exceed Y -inch in dlameter or wall thick-
ness, in which case specimens shall be not less than Wg-inch wide. The
prepared surface shall lle in a plane parallel to and approximately
colociding with the longitudinal axis of the casting. The specimens
shall be sultably polished and etched for microscopic examination,
A solution of nitric acid or 8 mixture of ammonia und hydrogen
peroxide has been found suitable as an etching reagent

G. PACKING AND MARKING FOR SHIPMENT.

G-1i. Packing.—

G-1a. All castings shall be separated by composmon and pattern
when packed for shipment,

G-1t. Large castings.—Castings weighing 250 pounds or more
having projections that may be damaged in handling shall be crated.

G—1¢c. 8mail caatingsa,—Castings welghing less than 250 pounds each
shall be packed rigidly [n boxes or crutes ur 'shail be bundled.

G—14. Finished or polished castings shall be 8o packed as to afford
adequate protection to the surface.

G-le. The crating, boxing, or bundiing shall be such as to- lnsure
acceptance by comumon or other carriers.for safe trunsportution, at the
lowest rate, to the polnt of dellver,.
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G-1f. When g0 specified In the contmct or purchase order, the
gross welght of {adlvidual c¢rates, bozes or bundles shall not exceed 250
pounds.

G=-2. Marking.—

G-2a. Large costings.—TUnless otherwise spec.fed, castings weigh-
ing 250 pounds or more shall be marked with the pattern or plece mark
autuber apnd, when practicgble, with the -welt or lot nuwher in a
position on the casting where they will not be wachined off 1o machin-
ing to inished dimensiona.

G-2b. Bmall castings.—Unless otherwise specified, small castings
shall be so marked that their ldentity will be clear at the polnt of
delivery.

G-2c, SAhipments shall be marked «ith the pame of the material,

.¢ 188, and quantlty contaited therein, as deflned by the contriact or

purchase order under which shipment is made, the name of the con-
tractor, the ousibér of the contract or purchase order and the gross
weight.

H. REQUIREMENTS APPLICABLE TO INDIVIDUAL DEPARTMENTS.

H-1. Narvy Department purchases.—For administrative reasons,
Nary Department purchases, except for the Burewu of Aeronautics,
will be under the issues in effeer . uate of lovitation for bids of
the following Navy Department speciications:

Specifce - Com poai-
tion No. R Title tion
44BS....... .| Bronze, Phosphor; CasUDEy. . . iciieccicstsnanccaccasnnann 45X
B8 ......}| Bronze, Valve (Composition M): CastingY. .. civinivnnicnrnaasnna 1
48B21......., Dronze, for Screw ™ pel-‘iu.lnn (Composition 8«¢): Cuu::.n .......
“uoz....... Bropze, deanng: Castlngy. . . ..o iiiiirrarriiaiiaeaaanaas

“wB8....... Bronze, Hydraulle (Oum:e Metal); Castings (Qz-0)....

40024 .......| Bronge; Casuings, Ornamental. . ........cceivvsvenccaccnnancanscen
480Ma....... Meta), Gun: Casungs (Composition G)aueernvicencnccncacccnnnns
I \:n'rm

I-1. This specification covera the technlcal requirements for cast-
ings and (8 not intended for the purchase of Ingot, Federal Specifica-
tion QQ-B-701 cuvers the techuicul requirements for corresponding
classes of bronze ingot.

I-2. 1a the previous revisicn of thls specificatlon, bronze castings
were designated by types: type I covering misceilaneous broanze cast-
ings and type I, solld and coredd bronze castings for machined bearings.

I-3. The material covered by th!s specitication is not intended for
use In the manufacture of mall locks for the Post Otfice Department,
and thia specification {3 not mandatory when purchasing cast!ngs
therefor,

I—-i. Attention !s invited to the fact that some of the alloys covered
by this specification may not be considered "bronzes” In accordance
with the definitions commonly accepted. These alloys have been in-
cluded herein because they have some characteristics of “bronzes” and
are intended for similar uses. The term “bronze” s used 1a referring
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to all the alloys covered by thig specification fur cepvenience ana, in
case of some alloys, for lack of more distinetive paoies.

1-3. In ordering machined solld and cored cast bronze bars for
bearings, sll diameters gshall be In even 4-Inch steps. The follow!ing
miaimum wall thckumsea are recorimended :

bmmm&d
rmMmuym w
Tnaide diameter, inches: *Metness, inch
Lg 17+ 30 & S W
IR 7 I Ye

L I R e A . B I T R e I N

I-08. Composition I 13 a high-grade steam or valte bronze,

I-7. Composition 2 is a2 standard bronze for general service, also
Inown as ounce metal, red brass, and hydraulle bronze.

I-8. Composition 3 i3 a medlum-grade bronze which masy be used
for standard and exira henvy water, air, or gas fittlngy. Ordliuarily
It may be purchased without pbhysical test.

I-B8. Composition § 13 a cheap bronze which may be used for orna-
mental or electrical fittings, Instruction and marker plates. hand
wheels, brackets, and, In general, where the characteristics of a bronze
are essential, but superior physical properties are relathely unim-
portant.

I-10. C'ompontso-n S (3 an excellent steam rmoial and structural
bronze which may be used for expanpsivn Joints, spectul pipe fittings,
gears. bolta apd nuts, vaives, pump pistons and casings, buskings,
bearings, apd simtlar applications where strength requiremzents ¢om-
bined with the necesslty for castings properties and corravion resistance
of tin bronze and weight lmlitations muke tbis high-tensile bronze
Decessary.

I1-11. Composition 6 {s a leaded phosphor bronze or leaded gun
metal which serves in the sanie way as composition § as a steamn metal
and general structural bronza. It machines more casily than compost-
tion § bronze and may In genernl be used for expansion joints, special
pipe fittings, gears, vaives, pump pistons and casiagy, bushings, bearing,
and simllar applications requiring guod strength and reslstance to sea-
water corrosion.

I-12. CQomposition 6X !s a leaddd phosphor bronze or leaded gun
metal which may be made fromy scrap of llke composition, and is
fntended for use where the stresses are low or where atructural

strength {3 not required,

I-13. Composition 7 18 a good bearing bronze for machinery csar-
rylog heavy locacs and running at very losw speeds.

I-14. Composition 8 Iz 3 good bearing bronze for general service.

I-13. Composition 9 1s a hard bearing brounze, also known as hard
gear bronze.

I=18, Composition 10 13 an extra-hard bearing bronze Iintended .

only for special application,

I-17. Compaa{tson 11 18 a bronze {ntended tor geneml aervice siml-
lar to- composition. 2, Slnce the tin content {8 lower than that of
some of the other compositiona, consideration shonid be glves to its
use wherever practicable.
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I1-18. Compousition 12 18 Intended for general bearing service simi-
lar to compusition 3. Ita properiies are comparable te those v com-
position 8 except (n resistance to pounding, ta which It s Interior.
Compeoaition 12 13 more rendily produced from seconduary materials,
and lta use {s tu be preferte] for this reason,

I-18. Of the alluys used for pressure castings, the order of de-
creasing ability to withstund pressure uond tewperature generally ls
as follows: Classes 5,8, 1,2, 11, and 3. :

I.20. Far the information of designers, the yleld strength of those
alloys In thls specifieation sometimes used as structural matecials are
&8 shown 1o the following table:

Ylad srencih,
pounda per equars

mch, minimum

............................... e 16,000

R 14, 000
B e eem s 18, 000
A et 18, 000
S 13, 000

I-21. It s beileved that this specificatlon adequately describes
the characterisiies pevessary to secure® the desired wmterial and that
normaily po samples will be pecessary prior to award to determipe
compiiance with this specification. If, for any particular purpose,
samples with bids are necessary. they should he specificully askea for
in the Invitation for bids, and the particuiur purpuse to be served by
the bid sawnple shionld be deflnitely stated, the speciticztion to apply
in all other respects. .

1-22. Federul specifications do pot Include all types, classes,
grades, ete., of the commodities Indicated by the titles of the specitica-
tions, or which are commerctally available but are Intended W cover
the types, et which are suitable %or Federal Government requiremnents.

I-23. An Iadex of Federal Specifications, and also 8 Quarterly
Supplement-Index of Emergency Alternate Federal Specificativns, may
be purchased as noted in paragraph below, price to be obtalned ¢rom
the Superintendent of Documents. ‘

I-24. Coples ot this speciticatiqn and of QQ-¥-151 way be obtalned
upon application, accompunied by nwney order, coupen, or cash, ta the
Superintendent of Documents, Governwent Printing Offlce, Washing-
ton, D. C. Price 5 cents each. - _

Notiee.—When Government drawingd, apecifications, or other data are used
for any purpase other than in enanection with a definitely related Government
Procurement operation, the Unlicd States Governmment thereby |neurs no re-
sponaibliity nor any obligntion whatsoever; and the {act that the Goveroment
may lhave formulnted, {Uurnished or ln any way anppiled the sald deawings,
apecifications, or otner dacta ta not to be regarded by (mpllcation ar otherwise
a3 !0 any omdnier licensing the holder or dny othier persen or corporation. of

conveying any rights or permisston (o manufacture, use or sell any patented
iaventfon that may in auy way be related thereto,

For sale by the Superintendent of Documents, Waahington, D. C.
Price 5 centa .
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