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January 25, 1972
SUPERSEDING
Fed. Spec. QQ-F-8138a
July 17, 1964
FEDERAL SPECIFICATION
FUSIBLE ALLOYS; INGOTS AND BARS

This specification was approved by the Commissioner,

Federal Supply Service; General Services Adminigtra-- T

tion, for the use of all Federal Agencies. .

1. SCOPE

.1 This specification covers two compositions of fusible alloys (see 3. 1
an 6 ij.

2. APPLICABLE..DOCUMENTS

2.1 The following documents, of the issues in effect on date of invita-
tion for bids or request for proposal, form a part of this specification to
the extent specified herein.

Federai Standards:

Fed, Std, No. 123 - Marking for Domestic Shipment {(Civil Agsnciss).

Fed, Test Method Std. No. 151 - Metals; Test Methods., s

{Activities cutside the Federal Government may cbtain copies of Federal
SDec1fications Standards, and Handbggk_s as outlined under General Tpfgrma-

indicated in the Index. The Index, which includes cumulative monchly supple-
ments as issued, is for sale on & subscription basis by the Superintendent.
of Documents, U. S. Government Printing Office, Washington, D. C., 20402,

(Single copies of this specification and other Federal specifications
required by activities outside the Federal Goverrment for bidding purposes
are available without charge from Business Service Centers at the General
Services Administration Regional Offices in Boston, New York, Washington, DC,
anta, bﬂlCﬂgO, Kansas City, MO, Fort Worth, Denver, San Francisco, Los
alae
<& Sy

- ot P Y WX 172
and Seattle, WA,

oy

------- Government a ities may obtain copies of Federal Specifications, -
Standards and Handbooks and the Index of Federal Specifications and Standards
d ) '

" from establishe dis Vibution points in their agencies.

(F‘ndnrn\ Coava
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Military Standards:

MIL-STD-105 - Sampling Procedures and Tables for Inspection by Attributes,
MIL-STD-123 - Marking for Shipment and Storage.

(C-,ies of Military Specifications and Standards required by suppliers in

comection with specific procurement functions should be obtained from the
procuring activity or as directed by the contracting officer.)

2, 2 Other gubiications. The following documents form a part of this spe-
cification to the extent specified herein. Unless a specific issue is identi-
fied, the issue in effect on date of invitation for bids or request for pro-

National Motor Freight Traffic Association, Inc. Agent:

(Application for copies shall be addressed to the American Trucking Associ-
ation, Inc., Tariff Order Section, 1616 P. Street, Washington, DC 20036,)

Uniform Classification Committee, Agent:

Uniform Freight Classification.

(Application for copies shall be addressed to the Uniform Classification
Committee, Room 202, Union Station, 516 W. Jackson Boulevard, Chicago,

éompositioh Chemical composition, percent Melting ranges
Lead Tin Bismuth Cadmium Solidusl/ Liquidusl/
A | 26-28 | 12-14 48-51 9-12 158°F. 170°F.
. . (70°c.) (77°c.)
B 39-41 - . -51-52 8-9 195°F. 220°F.
- (91°¢.) (104°C.

l/It should be noted that the alloys are completely solid below the solidus
and completely liquid above the liquidus temperature.

.
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"3.2 Melting range. Ingots and bars of fusible alloys shall have melting
ranges within the limits shown in table I.

3.3 Tube bending ability (composition A). The characteristics of composi-
Lt A Mt ice 21211 Lo —cimh an +#a marmit touha handine as deanvrihad in 4.§.13
tion A 8110y8 8Nail D€ 8UCTH 88 LU PEiiilc TUUE UClililipg) “e UTeTLiUTl 2l Tesedy
esd thomiit meanabe Linke nr other evidence of uneagual bending in the tube.
WLLIHUUL VIGVRE ) RALUMRO ) Va Veiive SrVasLass W 1§ 2=
There shall also be no dross or particles of adhering alloy remaining in the
tube when the alloy is remelted and poured out.

3.4 Shapes and sizes.

3.4.1 Coggosition A. Fusible alloys shall be furnished in ingots of com-
mercial standard forms or shapes, each weighing 5 pounds or under.

3.4,2 Composition B. Fusible alloys shall be furnished in ingots of com-
mercial standard forms or shapes, or in 1l/4-inch or 3/8-inch bars, 24 inches

long or over.

3.5 Identification marking. Unless otherwise specified by the procuring
activity each ingot or bar shall be legibly and indelibly marked or stamped
with the Federal specification number and the manufacturer's name or trade-
mﬂl'l( \SGB U- ‘) .

3.6 Workmanship. Ingots and bars shall be of uniform quality, composition
and appearance, smooth and free from excessive dross, scum, dirt, or foreign
material. :

4. QUALITY ASSURANCE PROVISIONS

4.1 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 speci-
fied, the supplier may utilize his own facilities or any commercial laboratory

b}
arrontahla A the CAwvornmant Tha NAavarnmant vracarvae tha wioht A narfarm
B\-\-ﬁy&ﬂvh; L e il VUVUVECLILUGLIW » AVIG VUVVYGALUMWMIGILLG AP LVEO il LL&III- [ v y:llvvtlll
any of the inspections set forth in. the specification where such inspections

are deemed necessary to assure that supplies and services conform to pre-
scribed requirements,

4.2 Lot. A lot shall consist of all the material from one melt, submitted
for inspection as a unit with a total weight of 2,000 pounds, or under.

4,3 Sampling.

4.3.1 Sampling for chemical _analysis. A sample for chemical analysis .
shall be taken from each lot. The selected sample shall be cut in half. One.
half shall be marked and held in reserve until after acceptance of the lpt.
The remaining half shall be saw cut, without using lubricants at approxi-
mately equal intervals of 1 inch or less throughouf its entire length., The

cnednon akhaell hea tloacacioabklar mdusnd = o memem 1 o hdowon & mccommmn P
Sawin 5> sliall peE LuoOrovugliiL HILAEU dall S PLC§ WCL&KILII‘ <4 QuUlICeEs, UL Wure,
chall he talkkan fram tha eawinoes
SIS A & L a2 AT L & A WV widt a“-‘..b“ L]
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4.3.2 Sampling for other tests. One sample from each lot shall be se-
lected for each of the other tests described in 3.2 and 3.3.

4.3.3 Sampling for visual examination. From each lot of material, samples

for visual examination shall be selected in accordance with inspection level
1 of MIL-STD-105. The acceptabie quaiity level (AQL) shall be 1.5 percent

P PRy PRy ey i

ucieeiLlive,

4.4 Visual examination. Each sample selected in accordance with 4.3.3
shall be examined for compliance with shape and size requirements (see 3.4).
marking requirements (see 3.5) and workmanship requirements (see 3.6).

4.4,1 Examination of prepardtion for delivery. Prior to shipment, exami-
nation shall be made for compliance with the requirements of section 5.

[ Maant ommanadcieran
P &EDL PLAOLCCUULED .«

’A

4.5.1 Chemical analvsis. The samples obtained in accordance with 4.3.1
shall be analyzed in accordance with method 111 or 112 of Fed. Test Method
Std. No. 151. A single analysis of a composite sample may be made. In case
of dispute, analysis by method 111 shall be the basis for acteptance or re-
jection,

2 B N MNavammldonbdrn AL —mnlbdon smmmans A comemla ~€ &#bo Licdbl-o 11~
H.J.46 wELETMINELION O WmELLINE TENEES.,. & 5 L& O theé LlusSivoieé &1.10y
cehall bhe heated in a euitahle refractorv containar until the 2llav ie coma

ghall be heated Iin a guitable reliractory er untll the alloy 1g com

pletely molten. A temperature ind
be inserted into the molten metal. The source of heat shall then be removed
and the molten alloy allowed to cool slowly at a rate not less than 10°F
(5.5°C.) nor greater than 18°F. (10°C.) per minute while constantly being
stirred. Temperature. readings shall be made every 10 seconds and recorded
until the alloy is completely solid. From the readings obtained, a cooling

.............................. = -11 } N A A PR - e ea m o A = o o an ™
cuzrve OI Lemperacture versus ELme dilail be P}.OL ed on Loordi nace paper. i5ne
‘\anba 4 hka ranldne Auvrera ranvacant theae ttranecefarmetinn fram 1danndid A ealdA
- e S EeD b L2 XA vvv“l% A -V L‘—yb‘—a&i.b -t -k CAMLE & W A b AW BA e e WAL *‘” -~ - A )
tate and shall be used to determine tbe ligquidus and solidus temneratures.

quired in table I, the entire lot represented by the specimen shail be re-
jected.

4,5.3 Bend test (composition A). A scoft aluminum tube approximately 3/4-
inch in diameter shall be coated on the inner surface with a light engine oil
nend Slhhawm L£47717ad cadmlh T Lma.2 2 Lo d T a 211 awe T mechea ka1l P "N U P |
aliv LUt Lild iU WLIrll .I.J.qu;u LUDAVLE aALLIUY. 4 LUDE DlLidalil LLIUIC VE LUlUCL IEU
in cold water until the alloy hag solidified and theoroughly cooled, The tube
shall be bent through an angle of 180 degrees over a diameter equal to four

times the diameter of the tube, on a suitable tube-bending apparatus. The
bend surface of the tube shall be inspected for cracks, kinks, and other
evidence of unequal bending. The tube shall then be immersed in boiling
water and the liquid fusible alloy poured out, after which the tube shall be
washed in gasoline or any other suitable oil solvent and blown out with com-
pressed air. The inside of the tube shall be inspected for dross or adherent
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particles of fusible alloy. A fusible alloy which does not allow satisfac-
tory bending or which shows a tendency to stick to the inside of the tube
ghall be rejected.

4.6 Reiection.

4,6,1 Examination. Any sample unit containing one or more visual or di-
mensional defects shall be rejected. If the number of defective units in
any sample exceeds the acceptance number 3pecified in 4.3.3 for that sample

L_%1

size, the entire lot represented by the sample shall be rejected.

L 6,2 Tests A 1ot cshall be reiected for failure to meat anv of th

Teowvei 1A XX we eWVe wisaaa ow ."J— —-— _—ave attaawae e e Wiy Va
——

requirements when tested in accordance with 4.5, subject to the rejection
and retest provisions of Fed. Test Method Std. No. 151.

-3 o
(=13 %

5. PREPARATION FOR DELIVERY

5.1 Preservation and packaging. Unless otherwise specified preservation
and packaging shall be level C (see 6.2).

5.1.1 Level C. Cleaning, drying, preservation, and packaging shall be
in accordance with manufacturer's commercial praccic

5.2 Packing. Unless otherwise specified packing shall be level C (see 6.2)

5.2.1 Level C. Packing shall be in accordance with commercial practice
adequate to insure acceptance and safe delivery by the carrier for the mode

of Lf&ﬁS}‘)Gi‘LuLLuu \:lup;uycu. Containers shall (.ump;y with the requltemen:s
of the Uniform Freight Classification or National Motor Freight Classifica-
tion, as applicable to the mode of transportation.

5.3 Marking.

5.3.1 Civil agencies. In addition to any special marking required in the
contract or order, marking of the shipping containers shall be in accordance

esd &b Dad Qs  \ P 122
Witil réd, otlu., vO. 143,

5.3.2 Military activities. In addition to any special marking required
in the contract or order marking of shippiug containers shall be in accord-
ance with MIL-STD-129.

6. NOTES

6.1 Intended use. The fusible alloys specified herein are intended to be

used as follows: 4 A - o N o o .
Composition A - For use in bending aluminum, aluminum alloy
copper, and other types of tubing. Used
for the manufacture of temporary tooling,
forming dies, etc.

Composition B - For use in safety plugs of valves on cyl-
inders for ground use.

W
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6.2 Orderine data. irchagers should select the preferraed ootions e e d &
=212 1) Rt 1% e wawiniRUway wiVuau oCaTL a PiTiviiTU UpPLLAUID pPELILLIL”~-
ted herein and include the following information in procurement documents:

a. Title, number, and date of this specification.

b. ‘Identification marking, if other than in 3.5.

c. Preparation for shipment if other than in 5.1 and 5.2.
. d. Special marking, when required (see 5.3).

6.3 For aceuratra determination of melting ranses lfoaca 2 9 and /1 £ 9
P ale =m=+vueasunine GESLE WELLLIE Ll \PTT Jek QiU LHeJek/
the thermometer or thermocouple should be calibrated against oun tamnawac
-------- SHETTU GpBLIIE MIVIE bGP CLG
tures such as a water-ice mixture (32°F., 0°C.) and melting point of indium

metal (313.5°F., 156.4°C.).

6.4 In performing the tube bending test (see 3.3 and 4.5.3), it should be

noted that too much oil or 1mpropet filling (excessive splashing) may
cause failure. Care should be taken in performing this test.
6-5 The nackacine. naskine and marbine santiimamante anmand 43 W2
L S peealpgaiip Povivaiiny w2uU ol Ll ACyULLTELILY BpPELLLLICU LIE€IELNn
to contracts or orders be tween the manufactute: and the prime contractor.
MILITARY CUSTODIANS: Preparing activity:
Army - MR

b Y.,
Army - MR
Nmeeee _ OV
Avavy = on

Air Force =~ 11
Review activities:
Alir Force - 84

User activities:

Army - GL

Orders for thls publication are to be placed with the General Services
Administration, acting as an agent for the Superintendent of Documents.

PG T R SRR WUy mansd adels e

See section 2 of this specification to obtain extra copies and other
documents referenced herein. Price 10 cents sach.
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SPECIFICATION ANALYSIS SHEET

Form Approved Budpet Bwesu Nao {19-ROD<

®

INSTRUCTIONS

ducts (of ultimate use by the Department of Delfense
insure that sultable products can be procured with a minimum amount of deluy and at the least cost

spprecisted Fold on lines on reverse side, staple In corner, and send to preparing activity

This sheet 18 to be {illed out by personnel either Government or contruclor. invulved in the use of the speciflication n procuwreaurnt of pru
This sheet is provided for obtaining informaetion on the use of this specificstion which will

Comments and the return of this form will be

(
®

(
4

SPECIFICATION

CONTRACT NO

MATERIAL PROCURED UNDER A
O oMECT GOVERNMENT CONTRACY O suscontracT

RY OF THE SPECI
€E PARAGRAPH NUMBER AND WORDING

i HAS ANY PA
A GIV

2 COMMENTS ON ANY SPECIFICATION REQUIREMENT CONSIDERED TOO RIGID

REMARKS ( Atiach any pertinent data which mey be of use in improving this epecilication

4
place both in an envelope addresased to preparing activity)

it there are addstional pepers. atiach to form and
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DAEPARTMEN.T QF THE ARMY
Amy Materials and Mecbanics Research Cenmter ARLET S TR
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OF FICIAL BUBSINESR

Directaor

Army Materials and Mechanics Research Center
ATTN: AMXMR-MS A

Watertown, Massachusetiis OZ1T2

oL



