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NoTE.-The Association desires to call attention to the fact that this Specificatimt 
is intended to include the technical provisions necessary for the supply of the material 
herein referred to, but does not piwport io comprise all the necessary provisions of a cont1'act. 

Section I. 

Section II, 

Section 111. 

Section IV. 

Section v. 

'.f13ritisb JE.ngineermg Stant>arbs 'Bssociation. 
:tncorporate~ bl? 1RoraI ctbarter 1929. 

Briti'..~h Htandard Specification f01· Aircraft Material. 

55-TON ALLOY STEEL BARS. 

( Supplied in the Heat-Treated Condition). 

Provisions applicable to all Sections of this Specification. 

(No Specification.) 

S.2-B. Bars for Machining. 

(No Specification.) 

S.2-D. Finished Machined Parts. 

SECTION I. 

Provisions applicable to all Sections of this Specification. 

1. Chemical Ar11alysis, (a) The st,eel shall contain:-
Sulphur - not more 'than 0·05 per cent. 
Phosphorus not more than 0·05 per cent. 

(b) rrhe complete analysis of every cast shall be supplied to the Inspector. 

2. Mechanical Tests, (a) Tlie mechanical properties obtained from test pieces 
selected and prepared as specified in Clause 8 shall be as follows:-

Maximum Stress 
Elon cration 

~ 

Reduction of Area 
hod Value 
Brin ell Hardness Number 

Nicked Fracture 

between 55 and G5 tons ].Jer sq. inch. 
not less than 18 per cent. 
not less than 50 per cent. 
not less than 40 ft. lb. 
between 241 ~,nd 293 (3·no mm. 

and 3·55 mm.). 
See Clause 2 (e). · 

(b) 'Tensile Test. 'l'he test pieces shall be machined from the · sample, 
selected as specified in Clause 8, to the dilllensions of the British Standard 
Tensile Test Piece, Fig. 1 of B.S. Specification 2 A. 4, or, if the samples are too 
small, machined to suitable test pieces as shown in 'Figs. 2 to 4. 

The testing appliances shall be such that the load when applied shall be axial. 

Should a, tensile test piece break outside the middle half of its gauge length 
the test may be discarded ancl another test made. · . 

(c) Izod 'l'est. 'l'he test pieces shall be machined from the sawples selected as 
specified in Clause 8, to the dimensions of the British Standard Notched Bar Test 
Piece, Fig. 7 or 10 of B.S. Specification 2 A. 4, and tested in a 120 ft. lb. Izod 
machine. 

(d) Bri1nll Test. (i) The test shall be made with a 10 mm ... dia:meter bail 
and a load of 3,000 kg.* which shall not be exceeded even momentarily, and shall 
be maintained for not less than 15 seconds. Prior to testing, the skin of the sample 
shall be removed by filing, grinding or machining the areas to be tested., 

*It is recommended that the Brine!l Hardness determination for small size bars be made with a suitably 
reduced load and/or ball in accordance with B.S. Specification No. 240. 
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(ii) rrhe diameter of the impression shaJl be measured to the nearest 0·05 mm. 

(e) Nickecl B'raciltre Test. A test piece or bar nicked or sawn so that the area 
of the portion to be fractured is not less than one-half of t,he sectional area of 
the bar, shall show a grey fibrous fracture when broken by a minimum number 
of blo,vs. 

3. Freedom from Defects. (a) 1'he material shall be free from c1efec.ts. 

(b) Any nrnterial may be rejected at n,ny time for faults in manufacture, notwith­
standing that it lrns been previously passed 011 analysis and mechanical tests. 

SECTION ii, 

(No Specification.) 

SECTH)N Ill. 

S,2-B, Bars for Machinmng, 

4. Manufacture. All bars for machining shall be rrmde from rough-machined 
blooms or ingots. 

5. Margins of Manufacture, The margins of manufacture slrnll be in accord­
ance with the order to the Steelmaker. 

6. Straightness, (a) All black bars shall be commercially straight. 
(b) All bright bars shall be straight. · 

7. Heat Treatment. (a) The bars shall be delivered 111 the tiirnlly heat­
treated condition. 

· (b) All black bar~ shall he hardened and tempered after rolling. All bright 
bars shall be hardened and tempered, which may be carried ont either before or after 
the ba,rs are cold rolled, drawn or ground to size. 

(c) :No bar shall be re hardened more than twice. 

\ 8 . .. Sel<!:lc-::ion and Prepal'ation of Mechanical Test Samples, ( a) The bn,rs of 
)~~ize find from the same cast shall be grouped in parcels of not more than '.25. 

J (b) The Inspector shall select one sample from each parcel for mechanical 

I 
testing .. A mechanical _test 1mw1?le s~1all be of sufficient length to allow of tbe 
prepara,bon of tbe test prnces spem:fied m Clause 2. 

t (c) The rnechitnical test samples shall be marked a.s directec1 by the Inspector 
before tlrny are eut from the bars and shrdl not be further heat-treated before 

f testing. 

9. Mechanical Tests. (a) (i) The test pieces machined from the sa,rnples 
selected a,s speeilied in Clause ti shall comply with the Tensile and Izod tests 
specified in Clause 2. These tests shall be carried out in the presence of the 
Inspector and to his satisfaction. 

(ii) vYhen the dimension of the bar is such that one of the British Standard 
Notched Bar rrest Pieces cannot be made from it, the Nicked Fracture Test shall 
be substituted for the Izod Test. 
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(b) If any test piece machined from the sample fails to give the mechanical 
'tests specified in Clause 2 (a) the Inspector .may reject the parcel represented by 
· the test piece or at his discretion adopt either of the following procedures :-

(i) Select two other samples for test, one of whieh must be from the bar 
from which the original test sample was taken. If that bar has been withdrawn 
by the Steelmaker, one other bar shall be selected. If both samples fulfil the 
tests the parcel from which the samples were selected will be accepted. 
(ii) Allow the parcel to be re-heat-treated and re-tested. 
(c) Notwithstanding acceptance of a parcel of bars under paragraph (a) or (b), 

all bars in the parcel must also pass the tests specified in the following para­
. ''-g':i'1Lphs (cl) and (e). 

(cZ) All bars in each parcel shall be submitted to the Brinell Hardness Test 
specified in Clause 2 (cl), the Brinell impression being made at one end of each bar. 
The Inspector may, at his discretion require a Brinell impression to be made 
at bot.h ends of every bar. Bars which fail to give the specified test shall be 
rejeded but may, at the option of the Steellllaker, be re-heat-treated in accordance 
with Clanse 7 and submitted again to the Brinell rl'est. All bars which fail to 
pass the Brinell Test after this re-heat-treatment shall be rejected. 

(e) All bars in each parcel shall be submitted to the Nicked Fracture Test 
specified in Clause 2 (e) ; and bars which fail to give the specified fracture shall be 
rejected but may, at the option of the Steelmaker be-(1) submitted to the Izod 
'l'est, wheri the bar will be accepted if the specified value of not less than 40 ft. lb. 
is obtained, or (2) be re-heat-trea,ted in accordance with Clause 7 and submitted 
again to the Brinell, Nicked Fracture (or Izod) Tests. All bars which fail to pass 
the Brinell, Nicked Fracture (or Izod) rrests a,fter this re-heat-treatment shall be 
rejected. 

10. Identification, (a) All bars, half-inch diameter or width across flats and 
over, shall be stamped with the nu111ber S. 2, the cast number and the Steelmaker's 
trade mark or syu;bol. All such stamping must be done at one extreme end of each 
bar. . ' 

(b) All bars under half-inch diameter or width across fla,ts, from the sameJ, 
cast, shall he wired up in bundles \.\' hich shall bear a metn,l tag sta,mped with the 
nurn ber 8. 2, the cast number a,nd the Steelmaker's trade mark or syml;~l. 

SECTflON IV. ~ 

(No Specification.) 

SECTION V. 
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S.2-D, Fh11ished Machined Parts. 

11. Material. 'l'he parts shall be made from bars ,vhich have been inspected a 
pa§sed as complying__with _~_ection rn of _!;_his 8pe?ification. 

l 

C.C. (AC) 4577. 
(Cancelling C.B. IAC) 6584.) 

For attachment to B.S. specification 2 S. 2. 

BRITISH ENGINEERING STANDARDS ASSOCIATION. 
------·-··-------

The following Note cancels tire Note C.B. (AC) 6584, dated 
December, 1928, formerly attached to the above Specification. 

NOTE. 

This Specification applies only to bars up to and including 
2; inches diameter or width across flats. 

When larger bars are required they should be ordered to the 
latest issue of B.S. Specification S. 11 or S. 69. 

A.DDENDU:M. 

SECTION Ill, S.2-B, BARS FOR MACHINING. CLAUSE B, 
Selection and Preparation of Mechanical Test Samples. 
The folli,•wing jJtrragraJ,lr to be added:-

(d) In the case of bars up to and including 2 inches diameter 
or width across flats, the tensile and Izod test pieces shall be 
machined concentrically from the test sample. 

In the case of bars over 2 inches diameter or width across 
flats, the longitudinal axes of the tensile and Izod test pieces 
shall be not less than one inch from the surface of the test sample. 
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(b) If any test piece machined from the sample fails to give the mechanical 
tests specified in Clause 2 (a) the Inspector may reject the parcel represented- by 
the test piece or a.t his discretion adopt either of the following procedures :-

(i) Select two other samples for test, one of whieh must be from the bar 
from which the original test sample was taken. If that bar has been withdrawn 
by the Steelmaker, one other bar shall be selected. If both samples fulfil the 
tests the parcel from which the samples \Vere selected will be accepted. 
(ii) Allow the parcel to be re-heat-treated and re-tested. 
(c) Notwithstanding acceptance of a parcel of bars under paragraph (a) or (b), 

all bars in the parcel must also pass the tests specified in the following para­
--grrLphs (cl) and (e). 

(d) All bars in each parcel shall be submitted to the Brinell Hardness Test 
specified in Clause 2 (d), the Brinell impression being made at one end of erLch bar. 
The Inspector may, at his discretion require a Brinell impression to be made 
at bot;l1 ends of every bar. Bars ,vhich fail to give the specified test shall be 
reje0ted but may, at the option of the Steelmaker, be re-heat-treated in accordance 
with Clanse 7 and submitted again to the Brinell 'l'est. All bars which fail to 
pass the Brinell Test after this re-heat-treatment shall be rejected. 

(e) All bars in each parcel shall be submitted to the Nicked Fracture Test 
specified in Clause 2 (e) ; and bars which fail to give the specified fracture shall be 
rejected but may, at the option of the Steelmaker be-(1) submitted to the Izod 
'l'est, when the bar will be accepted if the specified value of not less than 40 ft. lb. 
is obtfLined, or (:2) be re .. heat-trea,t,ed in accord:::mce ·with Clause 7 and submitted 
aga,in to the Brinell, ~ icked Fracture (or Izod) Tests. All bars which fail to pass 
the Brinell, Nicked Fraeture ( or lzod) Tests ~Lfter this re-heat-treatment shall be 
rejected. 

10. Identification. (a) All bars, half-inch diameter or width across flats and 
over, shitll be stamped with the rnrn1 ber S. 2, the cast number and the Steelmaker's 
trade mark or sy1¥bol. All such stamping must be done at one extreme end of each 
bar. · 

(b) All bars under half-inch diameter or width across flats, from the same 
cast, shall he wired up in bundles ·which shall bear a metal tn.g stamped with the 
nmn ber 8. 2, the cast number and the Steelmaker's trade mark or symL·?l. 

SECTRON HI. 

(No Specification.) 

SECTION V. 

S.2-D, Fnnished Machhned Parts. 

11. Material. The parts shall be made from bars \Vhich have been inspected and 
passed as complying with t,ection III of this 8pecifimition. 

12. BriD"ileil Test. 'l'he Inspector may require Brinell Hardness tests to be 
made on as many of the finished machined parts as he may consider necessary to 
ensure that they comply with the tensile strength specified, provided that the 
Brinell impression ~oes not affect the serviceableness of the part. 

This 8pecification was adopted by the Sectional Aircraft Committee on the 
7th July, HJ27, and approved on behalf of the Main Committee on the 1st August, 
1927. 

~OTE. 

In order to keep abreast of progress in the Industries concerned, the British Standard 
Specifications are subjected to periodical review. 

J Suggestions for improvements, addressed to the Director of the British Engineering 
Standards Association, 28 Victoria Street, London, S. W., 1, will be welcomed at all times. 
They will be recorded and in due course brought to the notice of thP Committees charged with the 
revision of the Specifications to which they refer. 

&S. GA D590 200/16 7/36. 




