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FEDERAL TEST METHOD STANDARD
METALS: TEST METHODS

The following changes in Fed. Test Method Std. No. 151B,
dated November 24, 1967, have been approvad by the Com-

nd ned ndawral Ciimmlu Caruisna Mfamawa 1 Comoees
mLDuLUHLl, rcu:nu& WMLy ucsvlu:, usncaul a:;v;u:u nu-

ministracion, for the use of all Federal Agencies.

1. Table of contenta. Place an asterisk (*) after each of the follow-
ing ASTM test method designations: ASTM A370, E6, E8, E10, E18, E23,
P92, E140,

2. Add the following notations at the end of the table of contents:
"# The test methods noted by asterisk are the subject of International
Stendardization Agreement, ABC-MAVY-STD. No. 22. WYhen an amendment,

revision or cancellation of this standard is proposed, which will

affect or violate the International Agreement concerned, the preparing
activity will take appropriate reconciliation action through International
Standardization channels including depsrtmental standardization offices

1f required."

3. In table titled "Industry Metiwwds and Definitions Accepted Under
This Stendard', add & superscript numeral 2 after title and add the foi-
lowing footnote at end of table: :

"2/Mmathods subject to International Agreement are identified by an aster-
itk (*) ln table of contents."

RETAIN THIS COVEKR PAGE AND INSERT BEFORE THE TABLE OF CONTENTS OF TR1S
STANDARD.
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KETHOD 514.1 . =

Le1.5 Procedure E, atripping with hydrocnloric acid, Afer cleaning the Lest specimens as de-
scribed in 3.2, weigh sach epecimen ssparatsly Lo the nearest 0.0l gram. Flace specimen in a porcelain
dish or a 250-ml. beaker and add 50 ml. of concentrated bydrochloric acidj for heavy roofing ternea
use 100 ml. of hydrochloric acid. A3 scon as the coatlng and alloy layer have dissolved, remove the
specimen fruz the acid and wash with a ppray of water. Dry the specimen quickly by lcmersing in ace-
tono and then wiping with a clean cloth. - When the sample altains room temperature, reweigh. The loss
in weight repressants the weight of ccating plus soms iron dissolved from the steel sheet.

4-1.5.1 Alternate stripping method. If the antimony content of the tarne metal 1s high, great dif-
ficulty will be experienced in dissolving the alloy layer. A long time in the acid will be required
and a3 a result, a largs anount of iron will dissolved., Leses iron will be dissolved if the following
procedure 1a used when the terne coating is high inantimony {0.5 Lo ] parcent). Place the cleansd and -
we'ghed sample in a 250-nl. plastic baaker that contains 125 ml. of 20 percent sodium hydroxide to which
10 ml. of 30 parcent hydrogen peroxide has been added, Cover the beaker to prevent loss dus to spattar-
ing. When the alkaline snluble part of the costing hasa been removed, 1ift the disc from the liguid
and hold it over & second plastic beaksr while it is washed with 8 spray fram a wash bottle,

This socond beaksr is used Lo prevent dilution of the 20 perceni sodium hydraxide. Then place the
disc in a glasa boaker containing 12% nl. of concentrated hydrochloric acid. When it appears that all
of the alloy layer has boen dissolved or is adhering loosely to the base steesl remove the disc from the
acld, place it in & beuker uf water and acrub it with a rubber nnliceman. Waah the disc with a jet
of water from a wash bottle, immerse 1t in acetone and dry it with a clean cloth. After ths sample
attains room temperature, reweigh. The loaz in weight ropresents the weight of coating plus some iron
dissolved frao the stoel shest.

L.1.5,2 Dotermination of iron dissolved.

L.1.5.2,1 Solutionas.

{a) Stannous chloride. Diesolve 60 g. of 5nCl,.2H20 in 600 ml. of concentrated hydro-
chlorie acid and dilute to 1000 ml. with distilled water. Transafer Lo a pyrax
bottle and add 1 g. of tin ghot.

{b) Saturated mercuric chleride soluticn. Diszsolve 200 g. of HgClp in 1000 ml. of hot
water and trantsfer to pyrex bottle. A =maller yuantity in the asme proportion zay
ba prepared if desired.

{c)} Potasaiun dichromaie solution Q.10 N, Dissolwve 4L.903 g. of KZCrZO-, in 500 ml. of dias-
tllled wntar in & 1000-ml. volumatric flask and dilute to the mark with water.
Standardize by any appropriate procedurs.

(d) Diphenylanine sulfonic wcld. Dissolve 0.32 g. of barium diphenylamine sulfonate in
100 ml. of water. Add 1 mi. of suifuric mecid wnd mix. Let the precipitated barium
sulfate settle wnd decant the clear liyuid.

4:1+5.2.2 Procedure. [Hlute the stripping solution from 4.1.5 or 4.1l.5.1 so that the acid con-
centration is approximately }:1. Reduce the volume to 30 tv 4O ml. by boiling and ismediately add stan-
nous-chloride sclution (a) until the solution is decolorized und then «dd &4 drops in excesp. Cool the
solutien quickly in munning wster and add 10 ml. of saturated mecuric-chloride solution (b} let the
solution stand 2 minutes and titrate with O.1(N. potassiun dichromate solution {(c). Usa 6 drops of
phenylamine sulfonic acid {d) as un internal indicator. When near the end point add 5 ml. of B85 percent
orthochasphoric acid and finish titration. Calculate the grums of iron stripped [rom the test apocimen
as follows: - .

Where !
A =ml, K2Cr 07 solution reyuired to titrate sumple und
B~ iron &uivalent (k. Fe per ml.} of stundardized XK Cr 0 solution (for O.10M.
solution | m}. = 0.00558L g. Fe).
L.1.5.] Weight of boutins. Calsulate the weight of costing in pounds per doubls base bax as
follows:

- Weight uf ceating ~ (A-B) X 34.57
- Where: .
A * loas in weight of specimei, in grams {ses L.1.3 or &4.1.5.1),

B = grams of iren stripped from the test specimen (see (b) in 4.1.5.2), and
3,.57 ™ fact Lo convert grama of coating on g L-sguare-inch specimen to pounds per
diuble base bux.

FED. TEST METHOD STD. NO. 151b
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WRIGHT AND COMPOSITION OF COATING OM SHORT TIEME FLATE
{POR MANUPACTURING RURPOSES aND FOR ROOFDIG)

1. SCOFR

‘1.1 This method covers procedures for determining the weight amd ccmpostion of coating on short
’ terns plats by the Lriple.spot method and for determining composition of costing by the pot mstal
\ analysis wethod.

2. [IEBFINTTIONS
2.1 Base box. The base bax (bb.) ip a unit of ares, 112 shests li in. by 20 in. or 31,380 »q. in. .

2.2 MWeight of costing. Costing weights are custcoarily expressed in pounds per double base box
which 1o twice the area or a single hase box or 62,720 sy. in.

2.3 Terrs motal. Torne metal is & lewd-tin alloy.

2.4 Composticn of coating. Thes coaposition of the coating consists of lead, tin, and & small amcumt
of iron dissolved froo the steel sheat,

3. PREPARATION OF SFECTMENS

3.1 Thres test spocimens, 2.257 * 0.01C inch in diaseter or 2.000 + 0.010 inch square, shall be cut
from each test asheet, one being cut from ths center and the other two froa diagonally opposite cormers,
adjacent to and within the rectangle formed by lines drawn 2 inches from the sides and 4 inches from the
ords of the shoet &3 shown in figure 1. The 2.257-inch diameter disc and the 2.000 inch syuare are
each e uivalent to an ares of [ syuare inches. The weight of coating in grams oh either of these apeci-
mens X 34.57 expresses the coating weight in pounds per double base bax where 34.571s the factor to con-
vart grams per L ;. in. to pounds per double base bax.

3.2 The test specimens shall be cleaned with an appropriste pertroleum solvent, rinsed in aleohol or
- boiling menthanol, and then dried thoroughly.

L. PROCEDURR

L.l Welght of coating. The weight of coating shall be determined by tha difference in night or
coated specimens before and after using ohe of the stripping procedures which followst

Procedurs A - Sulfuric acid.

Procedure B - Klectrolytic.

Procedure C - Silver nitrata solution.

Procedure D - Wrdorchloric acid and anticony trichloride.
Procedure E - Hydrochloric acid.

4+1.1 Procedurs A, stripping with sulfuric acid, For testing procedure refer to ASTK A 309. Thie
“procedure is applicable for weight of coating on short terne plate, using specimen size and conversion
factor given in 3.1, The amount of iron dissolved from the steel sheet may Le determined and coating
woight corrected. For detalls refer Lo sections 3, &4, 5 (a) and {b) and &(a) of ASTM A 3D9.

L.1.2 " Procedure B,'ohctroln.lc stripping. For testing procedure refar to ASTM 4 309. This pro-
cedure is applicable for weight of coating on short terne plate, using spacimen size and convarasion
factor given in 3.1.

41,3 Procedure C, stripping with allver nitrate solution. For testing procedure refer to ASTM
A 309. This procedure is applicable for weight of coating on ghnrt terms plate, using specimen size sna
converaion factor given in j.l.

L.1.4 Procedure D, stripping with hydrochloric acid and antisony trichloride. For testing pr-c;coduro

- refer to ASTM A 309, This procodure is applicable for weight of coating on short terne plats, unsing
specimen alte and conversion factor given in 3.1.

FED. TEST METHOD STD. NO. 151b
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Floting
Direction

I

Electrolytic tinplate detemination of weight of coating.
Location of sample discs or spot tests.

FED. TEST METHOD STD. MO. 151b
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5. HEPORT OF RESULTS

r furnished or approved by the procuring agsncy. .

5.1 Results phsll bs reported on forme eithe Ihe
rder and shall include all informatbion request ihe

report shall refer to the contract or purchase ©
procuring agency. )

<
i |
List {Edge T
’ B8, Bz __-1'“.?_'

FICURE 1. Hot-dipped tinplate determination of weight of coating.
Location of samples disca or spot teats,
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Weight of costing, ib./bb. =AB X 17.28
Where!
A =mn), of jodate solution reyuired to titrate sample,
B = tin syuivalent (g. Sn per ml.) of -above standerd iodate sclution, wnd
17.28 = factor to convert grams of tin on a L~syuare-inch apecimen to pounds per buse
bax.

A-1¢6ll. Notes.

{1) The refsreo oothod was developed by W. F. Proderick (decsesed), United States Stoel
Corporation, H. A. Stobbs, Wheeling Steel Corporation, «nd D. P, Robertson, Weirton
Steel Compary at the reyueat of the A.I.S.1. Technlczl Coemittee on Tin Mate. The
objective was Lo provide un accurate method for upe s & recognized referes nethod.

{2) T™e standurd lodats described under "reagents™ will give suituble titrant volumes when
used on tinpiate from 0,25 to 1.50 pounds of tin por bass bux. For dster=inlng tin=
coating weights outaide of this range an jodute solution of such a comcentration should
be propared so that suituble titrants volumes are obtained (that ias, iodate solution
should be stronger or weaker then that indicated).

{3) It is suggested that it may be preferable to whalyse the unknown saemples prior to stand-
ardizing the iodate solution so that suitable volumes of atanderd tin polution can be
sglecled. Such & procedure will reault in more accuratle standardization of iodute
solutions and «% Lhe same time eliminate unnecessury standardizations.

(L) In making the standurd tin soiution up to volume, cure zmust be employed in maintaining
the tempersture at which the volumetric flask was calibrated. This appliea when
measuring alijyuots for standardizstion purposes. 4}l standard sclutions should be Doa-
ured with a stanierd burette.

(5) For stripping hot aip tinplute, the costing is removed more rapidly by using #) percent
hydrochloric aciqg by volume and warming to approximately 70° C.

(6) The custamary practice of sllowing burettes to drsin beforo resding the volume must be
employed. .

{7) A1) burette resdings must be corrected in accordance with the Nationel Bureau of Stand-

ards Certificate.

‘8) If s Nationul Pureau of Stunderds certified volumetric flusk is not available, the flaak
used should be standardized with & slandard burette.

L.1.7 Sellar's mothod. The determination of tin-coating weight by this method is based upon the
oxidaticn of stannuous to stannic tin by the addition of an oxidizing agent. In this method the tin-
plate sample is dissclved in c.p. hydrochloric acid and goas into solution a3 iron and tin chlarides.
The tin goo» into sclution as stannous chloride since hydrogen, « reducing agent, is evolved by the
action of the «cid on the tin and jron. The tin is maintuined in the stannous form by carbon dioxide,
a noutral gas, which is pussed through the [lask during solution, after solution, and cooling of Lhe
sunple. The fol*owing reactions take place:

Sn + 2HCL = SnCl, + W
Fe + SHCL = FeClj » H,

Potassiun lodate is used us an oxidizing agent to titrate the stannous chloride. Since oxygen in the
air will also oxidize the stannous tin, the blanket of carbon dioxide over the solution muat be muin-
tained throughout the ontire determination. Any oxidation of the stannous chlorjde by the oxygen of
the air will decrease the amount of potassium lodate neceasary for the titration and csuse low coating
woight values., The oxidation of stannous to stamnic chloride with potasaium iodate is done in the

i - ——
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dicator but the potassium iocdide enters into ths resction as follows:
KIOJ ¢ SKI ¢ £HCY = BKCY - 3H0 + 31,

As long as any stannous chloride remsins it reacts as follows with the jodine liberated by the ubove
reaction:
12 + Sa-n(:l2 ¢ 2HC1 = SnC].L + 2H1

Both of the above resctions reyuire sn excess of hydrochlorie acid which is supplied by the excess acid

in the flask. Wnen the stannous chloride has all been oxidized Lhe iodine libarated is no longer re-

duced to iodide ions and reacts with the starch nresent tu give the sclytion a blue golny indigating

the end of the resetion and titration. This method determines tLhe tolal tin or the sum of the combined

;:h In the alloy layer and the free tin. It is not posoible to differentjale betwnen free tin and com~
ned tin.

FED. TEST METHOD STD. NO 151b
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METHOD 512.1
Hovember . . <3

L.l.5.1 Apparatus.

L.1.6.1,1 Platinum contact for stripping of sample. It is sugzested that approximately lh-gage
platinim wire at lexzst 2L inches long be coiled intd & double spiral whose ocutside dianmeter approxi-
mates that of the spscimen. Approximately § inches of this wire is not coiled but is bent perpendicu-
lar to the apiral, The straight length of wire facilitates handling of the sample during the stripping

operation.
L.1.4.1.2 National Bureau of Standarts Certified Purette. Fifiy m. capacity is praferred.

L.1.6.1.1 Seller's apparatvs, Sellar's apparstus as described in Scott's "Standard Methoda of
Cherjcal Analysis", fifth edition, page 966, or army similar eyuipment Lhal wil) maintain an atmosphers
of earbon dioxide in the [lask may be used.

‘ L.1.6.1.4L Reaction ﬂask_, Either & %00-ml. Erlemmeyer or Kjeldahl flask may be used.

L.1,6.2 Reagents.

4elob.2.] Aluminum wire. A tin-rree, relatively cure, slumivm {not less than 99.50 percent}.
Saven inches of 12-gauge wire weighs wpproximately 1 gram. -~

L.1.6.2.2 Tin metal. 99.95 percent tin minimum {National Bureau of Standards melting point tin ia
approximately QGa%9 percent pure).

L.1.6.2.3 Starch solution (10 grams per liter). Prepare by making a paste of 1.0 g. of elther
soluble or urrowroot starch in about 5 mi. of water and add Lo 100 ml. of boiling water. Cool before
using, If & preservative is added, it will not be necesssry Lo propare Lhia solution duily.

Lelab.2.4 Alr-free water. To 3 liters of distilled water which hss been beifed wnd t'ﬂo'ed..‘ﬁd
30 g. of sodium bicarbonate and 25 m). of concentrated hydrochloric acid. :

L.1.4.2.5 Standard tin solutios {1 ml. eyuals approximately 0.0029 g. of tin.) For siardardizing
the iodats solutien [4.1,5.2.8), it iy prefarable to take aliyuots from a standard master tin solution
rather than weigh individval tin samples. Prepare the standard tin solution by Laking approximately
2.9 g. of oure tin (L-1.6.2.2) and weighing 1t accuratejy. Dissolve the tin in 100 ml. of concen
traten aydrochloric aciJ and then dilute to 1000 ml. in & volumetric flask, with 1:1 hydrochloric acid

{sve notes L and B).

L.1.6.2.6 Standard potassius-iodate solution (1} ml. eyuals approximately 0,0029 gram of tin.)
Dissolve 1.7600 g. of potassium iodate (AR}, in 200 ml. of water containing 0.5 g. of polassium hydrox-
ide (AR), and 15.0 g. of potassium iodlde (iﬂ) . When gsolution is completa, dilute to 1000 ml. in a
volumetric flask with water. Standardize the {odate solution againat standard tin selution {(.1.6.2.5)}
using such volume of tin soiution se a3 te give approximately the same titration uws the sampie. This
is ossentlal. In standarditing the iodatej analytical reagent solution, the stundard tin solution must
be corried through 211 sleps indicated in the “prendurt™. No provision i3 mads for the deductioh of «
blark aines thiz cancels cut when the titrations for the sample and standard solutions are approximetely
syuivalent. In some cases il may be neceasury to run a serics of standards containing various apounts
of tin Lo correspond to samples of varying tin content {soe notes 2 «nd 3).

4+1.6.3 Procedure. A L~syuare-inch tinplate specimen, eithar & disc or a syuare, as described in

3.1, is placed botween the 3pitals of Lhe platimm contuct dovice and immarsed in 100 ml. of 1:1 hy-
drochloric acid conteined in a 250-m). beakar or any suitable container. When Lthe coating, ineluding
the aliny layer, is remtved,the specimen is withdrawn from the solution and any adhering niuti-n washed
into the original beaker with three portions af distilled water. The contenta of the beaker are then

am itatively transferred Lo a 500-mi. Erlemmeyor or Kjoldahl flask, and ) g. of alumimm wire
Le1.6.2.1) §i» added. The flask is connected 4 Lhe 5ellar‘s apparatus. The air in the [lask is dis-
placed with carben dioxide and w continucus flow zaintained until the flask {s disconnected from the
apparatus. After the aliminum is in solution, heat 1s applied and Lhe sclution gently boiled for ap-.
proximately 15 minutes. Remove from the heal and tool with tapwater to appraxiamtely 20° C. Remove
the flask from the Seilar’s annaralus: immediately add twn or thres aarble chips antw@geh the gidey of
tha fldsk with 60 ml. of air-frea waler {4.1.6.2.4) contaning, 5 ml. of starch solution (L.l.b.z.J}.
Titrate 1mmedistaly with standard imdale unlubtinn {4,.1.6.2.6) to a blue end point. Calculate the weipht
Lin coaling in pounds per base box [rom the ml. of standard lodats solution used in titration as

frllinws?

FED. TEST METHOD NO. 151b
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METHOD 513.1
Novesbe

[}

L.1.3.1.1 Antimonmy-trichloride soluties. Diasolve 120 g. of antimomy-trichloride crystals in
1000 m}. of concentrated reagent graads hydrochloric acid.

4.1.3.2 Procedure. A L-syuare-inch specimen, either a disc or a wyuare as described in 3.1, is
used. Clean the spocimen with a good solvent an described in J.2. Weigh it accurstely Lo Lhe nsarest
tenth of & milligram and then drop il into the stripping solution guickly (see L.1.3.1.1). If this’

operation is not done yulchkly, the fumes of the stripping solution attack the surface of the « and
the coating will not ba completely removed. Allow the sample to remain in the stripping solution for

15 to 30 seconds after the svolution of gas has ceased. Remove it from the solution and wash with

cold water from a tap while rubbing with a cloth to remove the antizony adhering Lo the surface. Dry
with a clean cloth or by ismmersing in acetone and then allow Lo air dry. Reweigh after the speciven
has attained the temperaturs of the balance room, The 1oss in weight repressnts thes apount of tin and *
ironetin alloy on the specimen and this loss in weight in grams tioe 17.28 expresses the coating weight
in 1b./bb. where 17.28 is the factor Lo convert grama per L sy. in. Lo 1b./bb. :

4.1.4 Electrostripping method-constant curfent-acid slectroiyte. Thly murtiwed may yopseign a
routine bapis Lo deteraine not only the weight of tin coating but also to astermine that part of the |
coating which is present as free Lin and that present in the combined or alloyed form. It conaists of
stripping the ¥in from 8 4-ayuare-inch sample of tinplats anocdically at constant current in an elscirp-
lyte of 1.0 N hydrocloric acld. The potential d¢iffercnce developed between the sample and a sliver }
reference electrode is plotted againat “Lime on a strip chart recorder. The times required for stripping
the free tin and alloy tin, respactively, are read from the resulting plot. Since the stripping current
has been preset, the [ree-tin and alloy-tin cvating weights may be cjlculaled by employing Faraday's
of electrolysis.

4.1.5 ElecLrostripping method-variable current-caustic eolectrolyte. Thin method oay be uped o
determine not only the woight of Lin coating bul also Lu -stermine that part of the costing which ip \
present in the combined or alloyed form. Factors (counts) are obtained which Are related to the coat-
ing woight with the use of standard tinplate specimens., The tin is stripped anodically from & tinplate
saDple 2.97 inches in dismeter. A caustic electrolyte is enployed. The stripping cell current is not
held constant, but varies inversaly as the resistance and back voliage of the coll. The magnitude of
vhe stripping current is u:ed to control the rate of oscillation of a vacuum tube oacillator. The

[ S P N -k | o X —d omoaa P amaa P L e mermbbar o amadllaslone Asmie.

higher the current the higher the oseillatory frequency. By counting the musber of osclllations occur
ing dur the stripping, a rumbor is obtained Lhat is directly proportional to the amount of current
(coulombs) reyuired to remove the tin. With the use of standurd tinplats Specimsns, ths couniing rates
can bs 3djusted, 2o that total counts read can be made Lo indicate Lhe weight directly in pounds per
base box. When the free-tin is being removed, the stripping current will be high, the counting rats
rapid, and the voltage of the coll low. The cell voltage will increase when the alloy layer is en-
countered. The current will decreass, thus the counting rate will drip. Thins increase in voltage

is used to start another counter, which counts the number of oscillations taking place during the re-
bova) of the alloy layer. When all the tin has been resmoved, the cell voltage will increans again to a
still higher voltage. This increase in voltage at the end of the stripping is used to stop both coun-
ters. Sepsrately wrwersd inscluble anodes in the cell are used to keep tho dissolved tin axidised and
to keep the total tin content of the bath at a low level.

————— o

=

L.1.6 Referes wethod. This method consits of removing the tin from Lhe steel bass by atripping with
hydrochloric acld, reducing it to the stannous state and thon titrsting with a standard lodate-icdide
solution. This method i3 theoretically sound has been demonstrated to be -the wost accurate af al)
metheds. The reprojucibility of results among laborstories analyting duplicate sazples of tinplate
using the refaree method has been checked by statistical methods. For two different tin-coating weights,
two analysta in each of Lhres separate laboratoriss analyzed four sety of five gample sach. The re-
prgducibllil-y among laboratories on duplicate samoles was found 99 tiwes ocut of 100 to be as shown
balow!

Pounds per base box

Specified tin-coating woight - 0.25 C.75
Reproducibility among laboratories snalysing
_ duplicated samples 20,01L%59 *0.01921
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METHOD 51.. , -
November 24, 1967 '
Method ' Rocompended
gpecimen size
Bendix - 2:2%7-inch diemeter disc or &.000 inches muare
X-ray Pull size shoot——mossuremenis mads Over L-suare-
ihch arsa.
Antimory trichloride 2.257-inch-diameter disc or
strigping . 2.000 inches asguare.
Electresteipping — 2.257-inch-diamster diasc or
constant 2.000 inches squarw.
current-acid .
slectrolyte .
Electrostripping — 2.97-inch-diameter diac.
variable . :
current-cavstic
olectrolyte
Referes 2.257-inch-diametor dise or
- - 2.000 inches myuare.
Sallars 2.257-inch-diupeter diac or
2.000 inche: aquare.

In cases of dispute, the determination of coating weight shall be made by the referes method at a labo-
ratory designated by the Coverrment inspector, The antimony trichloride stripping and refsrse methods
are describod in detail below. all of the other molhods are deacribed briefly. Complete descriptions
for all of tho ubove mothods «re contained in the derument entitled "Methody for Determipaticn of Coat-
ing Welights of TinPlate" published by the Amerciar )ron and 5teel lnstitute and dated December 1959.
The average value for the lot obtained from testing thet sslocted Lest specimens shall represent the
average tin coating weighl per base box.

4.1.1 Dondix methed. This meihod consists of .anodically stripping the tin from ihe base meial in a
dilute nydrochloric-acid solution containing a measured excess of a standard potassium jodate-potissium
icdide golution. The following reactions take place:

K10y * 5KI + 6HCI =
5XCY1 " 3H . 312
Sn ¢ 2HC1 = 5n C12 * Hz
I3 + 5nCl, « 2HC) =35nC1, + A
The axcess iodine ls then Litraled with 5 standard solution of sodium thiosulphate, using starch ss an
indicator. This reaction proceeds as followsi
Iy ¢+ ZNaESzO; ~ SnCl, + 201 .
This method determines the total tin or the sum of the combines tin in the alloy layer and the [res
tin. Jt is not possible Lo differentiate between lree tin and combined tin.

L.1.2 X-ray method. The principle of operation of the X-ray fluorenacence Lin-coating thickness
page s that a beam of X-rays of a known intensity and weve length i directed st an angle Lo the sur-
face of the tin)late. It pencirates ths tin coating without apprecisble loss of intenaity, and travels
Lo the stesl base where it generates lluorescent or secondary I-rays of a different wave length. Thease
secondary X-rays then emerge in all directions from Lhe same aide of the tinplate sheeL, and in travel-
ing t!. ough the coating are strongly absorbed by the tin. The reduction in intensity is proportional te
the thickness of the tin coating. The X-ray fluoreacencs pelhod permits oeasurement of tin coating
thickness at any deaired location on full-size sheets without conmtacting, cutting, or dazaging the sheet
in any way. The method determines total tin irrespective of the amount combined as iron-tin alley, and
is not affected by extraneous metallurgical variables, such as grain aire and preferred orientation.
Moasurements are made ‘over a four-square inch area in about thirty seconds.

4-1.3 Antimony trichloride stripping methnd. This method consiste of stripping a weighed sample of
tinplats in antimony~trichloride-nydrochlorir-acid solution and again weiehing. The loss in weight
ropresents the amount of tin coating vn Lthe samnle, including the alloy yer. In. unrecision of Lhe
determination is » 0.01 1b./bb. if it is assumed that the aljoy layer is part of Lhe wosting. I i\ is
desired tv roport the total tin only, the alloy layer cuating weight must be ‘etermined end & correction
applied for the iron present in the alloy, which theoreticaliy is 19.0% percent of the amount of slloy
oresent.

4-1.3.1 Solutiona.

0. i%ib
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WEIGHT OF COATIRG ON HOT DIP TIN FLATS ARD ELRCTROLYTIC TDN PLATE

1. SCOFE

1.1 This method covera procedursa ror determining the waight of tin coating on tinplate by the
triple-spot method.

2. [EFINTTIONS

2.1 Tn.coating weights. Tin—costing weights are sxpresped in pourxis psr base box and represent
the total of tin coating on both pides with the excoption of the couting weight on differentially coated
plata. In this latter product the coating woight equivalent represents double the coating for sach
side.

2,2 Bape bax. The base bax (bb.) is a unit of area, 112 sheets of tinplate Lk by 20 inches or
31,360 aquare inches.

2.3 Alloy layer. In the production of tinplate a part of the tin coating 1- copbined with iron
to fort an iron~tin alloy layer.

2.4 Combined tin. Combined tin is Ll;nat. part of the tin coating in the iron-tin alloy layer.
2.5 Pree tin. Pree tin is that part of the tin coating which ia not combined with iron.
2.6 Weight of coating. The weight of coating is the sum of the cambined tin and free tin.
3. FREPARATION OF SFECIMERS

31 Threo test specimens, 2.257 *+ 0,010 inch in diameter, '2.000 + 0.010 inch o.iu.u-o or 2.97
10,010 inch in diametsr, shall be cut from sach test sheet or strip. For hot &ip t nph'u one spnci-
men shall be cut from the center and the other two from diagonally opposite cormers. In order to pe-
cure representative tast specimens, the corner specimens shall be taken so that the outer edge of sach
oample i3 ail leasi ] inch from ary edge of the plate as shown in figure 1. The specimens on cut
langtha nf eleulroiyiic tinplate may either bo taken in the same manner us ocutlined for hot dip tinplate
or in a line directly across the plating direction by cutting ome specimen [rom ewsch edge and o
specimen eyuidistunt botween the two odges. The outer edge of the two sdge specimsns shall be 4t loast
ﬂl inch from the plate edges which are parallel to the plating direction as ahown in figure 2. The
apocina.na on electrolytic coils shall be taken from a strip cut in a line diroctly across the plating
[direction with cne specimen fram sach odge and ohe syuidistant between the two sdges. The outer edge
‘of the two odge speclmeons shall be «t loest 1 inch from the plate edges which are puralle) to the
plating direction o shown in figure 2. The 2.257-inch-diameter disc and the 2.00-inch syuare wre
‘equivdlent Lo an «ree of L syuore inches. The weight of coating in grama on either of these specimens
vtimes 17.28 expresses the ccusting weight in pounds por bese box where 17.28 in the factor to convert
grams per L syuare inches tc pounds per base box. The 2.97=inch-diometer diasc is the standard spscimen

Ar 4

£ =an
H

Proon tha alant smcd od memi mo smad avsmmnemd o aTmat —mn) o a ok tdme Amn
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80 WG GISCLTUSLILPPANRE method=variable current-caustic VivheTulijswe wi ph ] ﬁfiullt- 4]

gramy on this weight of tin coating in pounds per bese hox.
! 3.2 When the entimony trichloride end referes methods ere used the aspecimens shall be clsaned with
“n sppropriste petroleum solvent, and then alcohol followed by thorough drying. Whon the Bendix «nd the
electrostripping methods are used, the ipacimens shall be cleuned whan necessary. It iz not necessary
to clean the spocimens when coating weights are determined by the X-Ray «nd Sellars methods.

L. FROCEDURE

L.1 The woight of tin coating ahall be determined by «ny of the recognized methoda which follow:

FED. TEST METHOD S5TD. NO. 151b




Downloaded from http://www.everyspec.com

METHOD A3l
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LEAK TESTING (VACUUN)

1. SCORE )

1) This asthod covers a procedurs for deternining the pressncs of lewags in 4 vesssl. It coo-
sists of wvacuating the wvessel to be tested and cbprving the rate of pressures rise. This mthod wili
give an appraximation of the lealage rate for the average pressure diffaremtial during the tast period.

2. APPARATUS

2.1 Test setuop {fig. 1).

3. MATERIALS

3.1 Claaning matarinls (as reguired)?
(a) Selvem, dry-clunlng (B—D—éﬁo).

) Domema  —alme -l-r, e W B Al
Awy NBAJNGL p Padiie | 817 J Wy AT ATESW ).
Le PROCEDUHE

4.1 Clean vessel {inside and out)} of all paint, coating, wnd filler.

L.2 Connect weasel to test setup, Wl evacuate it to the vacuum specified in the detailed speci-
Tication or to appraximately 1 inch or mecury sbsolute (0.5 p.s.i.a.), 1f no vacuum is specified,

4.3 Close valve to vacuun, nou preasure and time, and allow the vessel to remain ovacuated for the
spocified time.

CaUTION

KFeen the voassl tamparalure as conslant as moasible during the test Lo prevent erronsous resglts.

4.4 When the specified tims has elapsed, note pressure. Computs the rate of pressure rise in the
vesne)l (a3 a measure of leakage).

5. REPORT OF RESULTS

5.1 Report resultr on forms either furnished or approved by the procuring agency. lneluds in the
report the comtract or purchase order numbar and all informstion requested by the procuring agency.

e (77
iR yeens — vesam,
A

FIGURE 1. Test petup,

FED. TEST METHOD 5TD. NO. 151lb
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LEAK TESTDG
{ PRESSURIZED GAS)

1. 3COFE

1.1 is method covers procedures for locating leaks in vesssls in which leakage ls not amillor
than 10-° cc. per secomd. It consiots of charging a vessel with & pressurised gus end chacking for

escaping gas, either visually or by use of a suitable detector.

2. APPARATUS

2.1 Detection aprarstus {tuble 1), for pressurized gas { 3.1} used.

3. MATERIALS
3.1 Pressurized gas (tabla 1}, pressure leas than design pressurs of veassl.

3.2 Detection materisls [table 1), for pressurized gas ( 3.1) used.

4. FROCEDURE

Ls1 Clean vessel {inside and out) to remove ull oll, grease, scsp solution, weter, and other
meteriala that amight interfere with the teat.

4+2 Charge vessel with pressurized gas.

WARNING .
Jats of gas issuing froo pinhole leuks in vesssis containing high-pressure gas may cause injury te
parﬂa'molo

L3 Detect sscaping gas by applying detector tou ul} parts of the vessel {table 1), und checking
for indicetion of lesk {tabls I}.

Lol Mark of loaks. .

5« REPORT OF RESULTS

5.1 Report results on forms either furfished or approved by the procuring agency. Include in the
report the conmtract or purchase order number, and all information requosted by ithe procuring agency.

TAHLE 1. Leak test letaile

Pressurised gas Petector Detector applicution Laak indication
Apparatus |Materials
Alr Tank Submerge vessel in tank Bubbles
of wnter
: Soap solution | Flow on acap solution e

Azmonia, 5 percent Sulfur candle | Probe nesr veswsel Wisp of wvhits smoke

in air Sul fur dioxide

0.1 X hydro-
chloric acid
on swab e,

Freon, 30 percent | Halide toreh Probe nour vessal Change in color of {lame

in carbon di- .

oxide or nitro-

ron 4
Freon (1 oa. par Halogen va- r Conduct test in clean air |Change in halogen vapor
= )0 cubic feet por ana- in drafiL-free snclosure. snalyser resding

of weasel ca- lyzer, with Hold sampling probe ap-

pacity) in in- saEpling prax. 1/2 in. from vesasl

ert gas probe ard move at appras. /2

in. par pec.

MD. TEST METHOD STD. NO. 151b
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{activities outside the Foderal Goverrment may obtain coples of Fedsral Specifications, Standards,
and Handbooks as outlined under General Information in the Indax of Pedsral Specifications and Stand-
ards and st the prices indicated in ths Index. The Index, which includes cumulative monthly supple~
ments as iasued, is for sale on a subscription bamis by the Superinterdsnt of Documents, U. 3. Govern-

ment Printing Office, Mashington, D. C. 204L02.

{Single copies of this specification und other product specifications required by activities oulside
the Pederal Coverrment for bidding purposes are available without charge at the Ganaral Services Ad-
ministration Regional Offices in Boston, New York, Washington, D¢ C., Atlanta, Chicago, Kansas City,
Mo., Port Worth, Denver, San Prancisco, los Angeles, and Ssattle, Wash.

(Poderal Coverrment activities may obtain copies 2f Federal Specifications, Standards, and Handbooks
and the Index of Poderal Specifications and Standurds from established distribution points in their

agencies.)

MILITARY CUSTODIANS: CIVIL ACEXCIES IRTERRST:
Army - MR AGR
Navy -~ AS . COM
Alr Porce - 11 oc
GSa
Raview activitiesa: HEW
INT
Aroy - EL, MI, AT, MB, Jus
YA

AY, NU, WC, MR,

a, & Preparing activity:

Navy - AS, 0S, S5H, 5a,
D, MC, CC
Air Fores - 69, 11, 23
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FEIERAL TEST METHOD STANDARD
METALS; TEST METHODS
GEMNNRAL SECTION

1. Sscops

1.1 This test method standard covers cammon requirements Lhat may be omitted from the detalil ‘speci-
fications for metals and metal products. This standard forms & part of such detailed specifications
when referred to therein. Standard test methods used [or measuring the properties of petals and oetal
products are described herein. Administrative procedures and requirecents, ard scceplance-inspsction
standards, may be found in orocureseni docusents and specifications snd are not a part of this document.
Where ccnflict sxist:s botssen this document and the procurement duvcunents, the requirements of the
contract, drawing, detail proecurement :pecificstions and thias standard shall prevail in the ordar named.

1.2 Numbering system.

1.2.1 Federal methods. General classes of tests are assigned group mmbers of whole hundreds.
Properties within a class are assizned series mmbors and particular tests are assigned numbers within
the series.

1.2.1.1 Reviaion of test methods. Tost method rovisions will be indicated by the addition of &
decimal point and mmber after the test method number, 11l.1 being the first revision of method 1l1.
Subgeyuent revisions will be numbered censecutlwely.

1.2.2 Industry wethods. Industry methods acceited for Government use in thes standard will ‘be in-
dicated by the industry methud number and the year or r"'laion indicater af the uenptod zethod an for
example ASTM E 95-45% or AMS 2301C. *

1.2.2.1 Revision of test mthods. Bevisionz of industry tost nLesthods will be coordinated and when
accepted by the Covernment, & change notice to this standard will be lesmued.

1.2.1 Rafersncing of industry test methods. Indusiry test methods accepted in this standard should
be relferenced directly to the sccepted test pethod in the detail specification and not by crosa re-
ference to this standard.

2, TUTIES AND RESPONSIBILITIES OF THE SUPPLIER

2.1 Copies of the results of specified chemical, mechanical, and metallographic tests shall be
furnished by the supplier when required by the detail specifications or the purchass contract.

2.2 when material is inspected by melts, heatas, or lots, the supplier shall so arranges his working,
handling, and maridng of the material as to maintain ite proper idsntity. Such procedure shall be
.e¥ailable 1. the Covermment. Wnen doubt exists as to ths identity of anv vortion of the material

sufficient tests shall be made to establish its proper identity.

3. TEST SFECIMERS

3.1 Tost coupons or test njeces shall be stamped or otherwise marked for future identifleation.
When match marking is required, two overlspping impressions shall be stamped or marked clsarly over
cach intersocticn “etween the material and the test pleces and between additional test pleces. Any

applied marks shar: remain on the coupons or test opsclmens until ths pleces ars testad and nscessary

rocords are made. Bofore the tdentification stampings or markings are sffaced or removed from one lo-
cation, they shall be tranaferred Lo another. The Government may waive ary or all of the requirements
of this paragraph in cases where they are impracticable of application, wholly or in part.

J-2°1F the vest metal is an integral psrt of the material, test pieces shall not be cut off or
otherwise removed wuntil the integral part has beer. subjeriod Lo all stages of materia) processing which
ray have a significant effoct on the properties of the o ierial. If the test metal is not an integral
part of the material that it represents, ihe Lest coupons ur pisces from which the teal spscimens are Lo
be prepared shall be subjected to the same heat trealment as the material they represant. If the pre-
perty undar svaluation i»> not dependent upon compleis progcepsing, including beat troament of the product,
Leat material can be taken at any zppropriale stage in manufaclure.

FED. TEST METHOD STD. NC. 1351b
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3.3 Test coupon or coupons, or the test specimens taken therefrom, shall not recsive aty trestsant
or working, other than by machining, t.hnt results in ajgnificant change in ths properties to be swvalu~
ated by the testing, sxcept as provided in apecific tost methods. Matorial which has been subjected

to subseyuent heating opeations may not yield analytical results that correctly repressnt the original
composition.

3.4 When proof stress, slastic limit, nroportionsl limit, precise sessuressnt of modulus of s)as-
ticity, or 0.02 percent offset or lesa yield strength is speci.ﬂod test specimens shall wot be bemt,

harmored, stressed, or straightened axcept by removal of wmstarial b,y machining, except as provided for
in upecific teast methods.

3.5 The use of chills in casting test bars ahall cause the rejection of t.ha material represented
unless the castinas they represent are cast in chill aclds.

Rsplacememt of test opecimona. - A tost spocimen may be discarded and & roplacessnt teost speci-

3.6
man selscted from the sams lot of material under the following conditions:
{(a) Wnore tha specimen is incorrectly nchi.nod
{b) Whare tha tast procedure is incorrect.
{c) Whers thore is malfunciion of the testing oqu.ipnnt.
{d) Whers & flaw that is not indicativs of an inferior or defective lot of material

develops during the test {sse 3.6.1}.

3.6.1 Internal flaw such as cracks, rup'.uraa, flakoo poroaity &nd ihe like revealed during s
a4 test are considered indicutive of inferlor or defective paterial and sre ot reasons [or the

selection of a replacemsnt test apscimen.

4« REJECTION AND RETESTS

4.1 Reldection. Where one or pore test specimens fail to mwet the regyuiremonts of the detail apeci-
fication, the lot represented by the specimen or epecimens shall be subject to rejoction axcept ar

othorwise provided {n & sampling plan approved by the procuring activity or in k.2.

4.2 Retests. In event of failure of one or more representative specimens retost of additional
specimens from the lot will be pemitted. If one of the retost specicens-fail, the lot shall be re-

jected with no further retesting permilted.

L.} Resubmittal of rejected lots. Lots refected for failure to meet the rogulrswonts of the detail
spocification may be resubmitiad for test provided the producer has rewdried the lots, aa necessary, to
correct the deficlencios or has romoved the noncomforming material.

5. CHANGES

S.1 When a Federal agency considers thal a Federal Test Method Standard doecs not prowids for its
essentail needs, written reguest for adding to or otherwise changing the Test Method Standard, sup-
ported by adeyuate justification shall bs sont to the Adminietrstion. This justification shall explain
wherein the Teat Hethod Standerd does not provide for assentail nesda. The reyusst shall be sent in
duplicate to the Ceaperal Services Administration, Fedara) Supply Service, Standardisation Division,
Washington, D. C. 20016, The administraticn will determips the appropriste sction Lo be Laken and

will notify the sgency.

6. NOTES

6.1 Military uctivitiss may obtain copise of industry test mothods from the Military control
stockdng point. Application for copies of ASTN oethods should be addressed Lo the Amorican Society
for Testing and Materials, 1915 Race Street, Philadelphia, Ps. 1¥103. Application for copies of
SAE-AMS methods ahould be addressed to the Society of Automotive Engineers, Inc., Departeent 42,

A8% tedimrton bvae, tew Tork, N. Y. 10017. Aoplication for conles of AMS psthods should be addressed
to the Amcricun Welding Society, 345 Rast ,L7th Street, New York, N. Y. 10017,

FED. TEST METHOD STD. NO. 151b
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PEIERAL TEST METHOD STANDAAD
METALS; TEST METHODS

Industry Methods and Definitions Accepted Undor This Standard &/

[ L or Tast and Matorisla (ASTM)s

AN - Mathods of Test for Weight of Coating on Zinc-Costed {Calwanized} Iron or Stesl
Articles.

A 219 - Mathods of Test for Local Thickness of Klecradeposited Coatings.

A 255 - Mathods of Emd-yuanch Test for Hardenability of Steel.

A 303 - Mothods of Test for Weight and Coaposition of Coating on Lang Terne Sheets by the
Triple Spot Teot.

A 217 - Hacroeteh Testing and Lnopecticn of Sieel Porgings.

A 370 - Mothods and Definitions for Mechanical Testing of Stesl Products.

A 393 - Rocoomendsd Practice for Conducting-Acidified Copper Sulfate Test for Intergranular
Attack in Austeanitic Stainless Sieel.

B 117 - Mothod of Salt Spray {Pog) Testing.

B 15, - Method of Mercurous Mitrate Tect for Copper and Copper Allays.

B 193 - Mathod of Toot for Resistivity of Elecirical Conductor Materials.

k& - Definitions of Terms Balating to Methoda of Mechanical Testing.

t7 - Definitions of Terms Rslating to Metallography.

| ] - Mathods of Tension Teating of Metallic Materisls.

R 10 - ¥othod of Test for Brinsll Hardness of Metallic Materials.

E 18 - Methods of Teat for Rockwell Hardness and Hockwel] Superficlasl Hardness of
Motallic Matarials.

B 2] - Mathods for Notched Bar lmpact Testing of Metallic Materials.

i IS - Recommended Praciice for Determining the Inclusion Content of Steel.

B 52 - Industrial Radiographic Terminology for use in Radicgraphic Inapection of Castings
and Weldments.

E 92 - Method of Test for Vicker: Hardness of Motallic Materials.

B 94 - Recoomended Practice for Radiogrephic Testing.

E 109 - Mathod for Dry Powder Magnetic Particle Inspection.

E 112 - Mathods for Estimating the Average Grain Sizs of Mstals. |

E 113 - Recommended Practice for Ultrasunic Testing by ine Besonance Method.

E 1L - Recamendsd Practice for Ultrasonic Testing by the Raflection Method, using Puloed
Longitudirul Waves Induced by [drect Contact.

E 18 - Msthod for Wet Magnetic Particle Inspection.

E 1D - Standard Hardness Conversion Tables for Motals {Relaticnahip Between Brinell

Hardness, Vickers Hardneas, Rockwoll Hardness, Rockwell suporficial Hardness
and Enoop Bardness).

B 142 - Mathod of Controlling yuality of Radiographic Testing.
- E 164 - Mathod of Vltrasonic Contact Inspection of Weldmants.
E 165 - Mathods of Liquid Penetrant Inspection.
E 175 - Definitians of Twrms Relating to Microscopy.
K 268 - Dofinitions of Terms Relating to Electromagnetic Testing.
E 269 - Definitions of Twrms Relating to Magneric Particle Inspsction.
E 270 - Definitions of Terms Rwlating to Liquid Penetrant Insoecticn.
27 - Methods for Ultrssonic JInspection for Longitudinal and Spiral Welds of Welded
Pipe and Tubing.
E 290 - Seni-Guided Pond Test for Ductility of Metallic Materisls.
L2} C y ons S
23004 Premium Aircraft Yuality Stesl Cleanliness - Magnetic Particle Inspecticn Pro-
- cedure .
2301C Aircraft yuality Stesl Cleanliness - Magnetic Pariirle Inspection Procedure.
Aparicag Weldink Society (MMS)
€3.2 . Standard Method for Bvaluating the Strength of Brassd Jointa.

' 1/ Copies of industry methods are nol contained in this standard {»ee saction 6, Genwral Section).
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AMunimm Alloys - . 822.1 822
Stress-Corrosion Test for
Aluninum Alley Plate, Extrusions, and
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Mercurovs Nitrate Test for .
Copper Alloys AS™ B 154 :3)
Radiographic:
Recoomended Pracuice for Radiographic
Testing ASTR E 94, -
Controlling Quality of Radiographic
Testing ASTM B 1A2 -
Hagnetic:
Dry Powdar Magnetic Particle Inspection AST® E 109
Wet Magnetic Particle Insnection ) ASTM E 138 -
Liquid Penetrant:
Liquid Penetrant Inspectiocn ASTH B 145 -
Vitrasonict ' )
Uliransonic Testing by ihe Resimance Msthod ASM E 113 -
Uitrunsunic Testing by the Ralleciion Hathod AcTH B 11 -
Ultransonic Contact Inspection of Weldments ASTH B 164 -
\Ultransonic Inspsction of longitudinal and
" Spiral Welds of Welded Pipe and Tubing ASTH E 273 -
Inclusion Contentt
Dotermining Inclusion Content of Stesd ASTM E L5 -
Premium Aircraft Yuality Steel Clsanliness
Magnatic Particls Inspection Procedure ARS 23004 -
Adrcraft yuality Steel Clsanliness,
Magnotic Particle Inspection Procedure AMS 2301C . -
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