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Mgmum GARBON STEEL BARS.

-~

(Issued for and under thex authontv of the Mmlstry Qf M}twns,
Deparbment of- Alrcmtt Production). ™

-,

Notre.—The Associatton destres to call ﬂttentum to the fact that [/thzs Spectfication
is intended to include the techmical provisions mecessary. for. the supply of the material
hevein veferved to, but does not purport io conzpmse all the ﬁecessury pmmszons of a contract.

BRIGHT ROLLED OR DRAWN BARS
- (Not to be used for Forgings or Stampings).

" 1. Manufacture. The steel used for making the bars shall be of. British-manu-
factme made by an approved maker on the Ministry of Munitions’ list. The >steel
shall have been inspected and passed as complylng with Speclﬁcatlon S.36.07 -

“Chemical Knalysis. (o) The steel shall contain i—

“

Bars up to 3 in. Bars over § m Bars over 1 in. Bars over 9 in. -
. and up to 1 in. and up to 2 ins. L ..
diameter 3 diameter s diameter diameter s
E = Per cent. 7 Per cent. Percent. = - |.. Pergent.
Carbon-between 0'15 & 0:25 | 020 & 0:30 | 0256 & 0:35.| 0:30:- & 0:4
. i "! ‘\:. N
v Er
Silicon not more than 0-30 per cent.
Manganese between .... S 050& 090 ,, o, - .
Sulphur not more than 0-06 L
PhOSphOqu ” bR OOb - A ” -
. N * ?:‘én

(6) The contractor shall supply the analy is 0
to do so by the representative of the A:T.D." The re
may also select sampleb and have them analysed at ‘the expense of the Go‘

8. Freedom from Defects. (z) All bars shall “be sound, stra,lghb free from .
roaks, laps, cracks, twists, seams, and damaged ends, and shall have a, workmanlike
finish, They shall be. uniform in quality, bright, clean and within the stipulated
margins of manufacture. The ends of the bars shall be cut by sawing, or
grooved shear blades which for round and hexagon bars Shall be g |
than % inch larger than the bars. o

: (b) Any bar may be rejected for faults in manufaétiure. at any tlme, nol
standing that it has been previously passed on analysis and physical tests.

Dimensions. The bars shall be made to the sizesigiven in Tables I andIL."

_Margins of Manufacture. The margins of manufacture shall be those given
in Tables I an IT.

6. iriechaxﬁcal Tests. The bars shall comp
shall be carried out in the presence of the repr
satisfaction. % e e

with the followmg tests, which -
ntative of the AID., a.nd to h1s

(@) Tensile I’est Test pieces turned from  samples selected as specn’ied in
Clause 7 to the dimensions of the British Standard Test Piece C, or, ‘if the bars .
are too small, turned to a similar form having the'same geometrlc roportlons
(suitable test vieces are shown in Figs. 1 to 6, Specification A..4);. 'shall-give the.




SRR e e

,. - | £ 8, 1, February, 1919. |

Cancelling Air Board S. 1, Part 1.

 results shown in the Table below. At the option of the contractor samples ' ' 5
may be tested:in the full size of the bar from which they are cuf, -butthe

representative of the A.1.D. may require check tests to be made upon bars which _

have been turned to the size of the standard test piece. . .

; DIAMETER OR WIDTH ACROSS THE FLATS. i
i % inch and under. Over f‘i;‘;ﬁghﬁf under 12 inches and over.-
i Ultimate tensile strength : . - ‘ : :
. Between ... .... | 35 and 42 tons | 35 and 42 tons | 35 and 42 tons S
o o per sq. inch per sq. inch ‘per sq. inch | ° ;
7. E_long@v’pion' not less than | 12 per cent. 15 per cent. 15 per cent.
i .Reduction in area not less
than ... i ... | B85,per cent. | 40 per cent. —
. Elongation plus Reduction
in drea not less than — — 55 per cent. -

C | (?)) _'Bfénd'z'ng Test. Test pieces shall be taken from bars of  inch diameter-(or -
", Y width across the flats) or under and tested full size as rolled or drawn. For bars
9% Y . above 2 inch diameter (or width across the flats) the test pieces may be thefull size

. ofthebarasrolled or drawn, or they may be turned down from the bar to a diamater:
2 ql»f of § inch at the option of the contractor, but the representative of the A.I.D. may
% - require check tests to be made upon bars which have been turned to a diameter of:
- $inch. The test piece shall withstand bending through an angle of 180° without
showing signs.of failure, the internal radius of the bend being equal to“the diameter
- (or width across the flats) of the bar. S
. % .

7. Selection _;s“f_Tests Pieces. (@) Where the material has been drawn in coils
+the bars cut from the same coil shall be bundled together.

" (b) Where the representative of the A.LD. is not satisfied that all the
material of one size is from the same cast, or where the results of the physical tests
‘are not found to be sufficiently uniform, the bars of each size shall be grouped in
parcels of 100 bars. for all sizes up to % inch, or 50 for 4ll sizes above %-inch up to
1 ineh, or 20 for all sizes above 1 inch, and two samples, one for each of the above
tests, shall be cut from the bar-selected by the representative-of the A.LD. from
-éach parcel.. ) ' N
_ '(¢) Wlhére the representative:of-the-A.I.D. is satisfied that all the material of
one size has been produced from the same cast and the results of the physicaltests
are found to be consistently uniform, the number of samples may be reduced as
. follows :—For bars % inch and under, one bar shall be selected from every 10 coils
» .- or from every 10 cwts. ;" for bars over 4 inch up to 1 inch, one bar shall be selected
- from évery ton; and for-bars over 1 inch, one bar shall be selected from every 2 tons.

_ (d) If any test piece fails to fulfil the tests specified, the representative of the
A.LD. may at his diseretion require the contractor to test in the same manner two
other bars, to be selected from the same parcel by the representative of the A.I.D.
Jf both the second samples'should fulfil the tests the whole of the parcel from which
the samples were selected will be accepted, except the bar from which the first
piece was cut, but. if:either of them fail to pass the tests the whole parcel
‘represented by the test piecés:shall be rejected. ' k3

8. Marking Kccepted and Rejedted Bars. (@) All bars passed by the reprégéiltatlvé -
of the A.L.D. shall be marked as he may direct. o

(%) Rejected bars and coilé shall be suitably marked for identification and shall
.. not be tendered again to any Government Department; without written information
* _ being given to that Department or their Inspector regarding the previous rejection.
(c) The contractor shall not supply any bar or coil which has been previously

rejected by any Government Department without giving written information to the
representative of the A.L.D. about the previous rejection. '
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9. Facilities for Inspection and Testing. (a) The representative of the A.LD.
shall have free access to the works of the contractor at all reasonable times while
and where work on the contract is being performed; he shall be at liberty to inspect
the manufacture at any stage and to reject any material which does not conform to
the terms of this specification. ST

(b) ALl tests and inspection shall be so conducted as not to interfere -
unnecessarily with the operation of the works.

(¢) The contractor shall supply the material required for testing without
additional charge, and at his own cost furnish and prepare the necessary test pieces
and supply labour and appliances for such inspection and testing as may be carried
out on his premises in accordance with this specification. IFailing approved facilities
at his own works for making the prescribed tests, the contractor shall bear the cost
of carrying out the tests elsewhere.

TABLE I

British Standard Steel Bars, Round and Square. (B.E.S.A. Regort No. 32.)

NOTE.—The margins of manufacture are under revision.

1 2 1 2
Bright Rolled Bright Rolled
Nominal Size of Bar. or Drawn. Nominal Size of Bar. or Drawn.
(Diameter or Width across Flats). Margin of (Diameter or Width across Flats.) Margin of
Manufacture. ' Manufacture.
Inches. Inch. Inches. Inch.
R
064 (16 S.W.G.) - 3 (79 - -
080 (14 S.W.G.) - - Z (-875) - -
104 (12 S.W.G.) 1 - - - -
128 (10 5.W.G.) - 1% (1-125) - -
= (1875 - - See 1} (1-25) - - - See
I (-25) ~ 2 Note. 12 (1-375) - Note.
o5 (13125 - - - 1% (1-5) - -
3 (-375) - 15 (1:625) -
% (4375) - - - 13 (1-75) - -
3 (5) - - 17 (1-875) - - !
g (19625) - 2 S L
5 (625) - - - 2 to 3, bright round -

T asrEFL"

British Standard Steel Bars, Hexagon. (B.E.S.A. Report No. 82).

r

2

3.

.

Nominal Size of Bolt.

Bright Rolled and Drawn.

Whitworth.

Automobile.

Maximum
Width across

Flats.

Margin of
Manufacture.

Inches.

HEln

{3 e oofen 10j- aojis 1 o

=

e

Inches.

Inches.

‘338

525
“710
920
1-100
1-300
1-480
1-670
1-860
%060

Inch.

See
Note.

NoTE.—The margins of manufacture are under revision.




[2 %u L Februar&, 1919,]

Cancelling Air Board S. 1, Part 1.

o

Additional Sizes required for British Standard Automobile Nuts and Bolt Heads.

(Suggested by the B.E.S.A., but not yet officially approved). +
1. e | 3. 1. 2. | 3.
. Bright Rolled or Drawn, Bright Rolled or Drawn. )
Nominal Size Nominal Size
| .of Bolt, Maximum, . " of Bolt, Maximum Margin of
Automobile. Width across Margin of Automobile. Width across argin o
o " Flats. Manufacture. Flats. Manufacture.
Inch. Inch. Inch. Inch. Inches. Inch.
Y 445 3
I -9
; 00 & } 1-200
l -
P |
£ } o010 P
it
2 B.A. -338
4 B.A. 2
! Norke.—The margins of manufacture are under revision.
Additional Sizes required for Metric Nuts and Bolt Heads.
f : (See Air Board Specification A. 2).
L»-“ Bright Rolled or Drawn.
Nominal Size of Bolt, Metric.
' Maximum Width Margin of Manu-
across Flats. facture.
. 3 mm. - - - - 0-188 inch. See
" 6 mm. - - - - 0406 ,, Note.
NOTE.-—The margins of manufacture are under revision. ;‘_‘«“
H
b
: &
‘ ‘ /
This Specification was adopted by the Sectional Committee on Components J
of Aircraft and Aircraft Engines on Tth January, 1919 and approved .on behalf of g
the Main Committee on 29th January, 1919. :

NOTE.

Owing to the cessation of hostilities this Specification has not been issued.

emosiven T
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Part; 2 ——Hot Rolled Bars C
(Hot Rolled Bars. are smtable fm Forging or S’tampmg )

"

, / SPECIFIGATION
b . : ME’D;’UM CARBON. STEEEYBAES_-
%

1. Manuiacture —The steel used for makmxg the baa:,_ is o be of British manufac-
ture, made by an apploved maker on the Mmlstly of Munitions’ list.

. 2. Chemical Analysis. —(a) The steel ig to contain—

Ty N Carbon - - - - bemen 0’25 and 0°40 pey cent.

Y - Silicon - - .- o fistover0.30 0,
i - /_,’ Manganese - - - between 0°40 and 0°85  ,, -
/A < Sulphur - - - - - mnotover 0°06° ,, : :
poEee Phosphorus - - - - - » 0°06 .,

The. Ii;s%ector may also select samples and have them analysed at the expense of -
the Government.

3. Freedom from Defects.—(a) All the bars are to be sound, stralght free from
roaks, laps, cmeks twists, seams, and damaged ends, and are to have & workmanlike
‘fipish. They ave to be uniform in quality, w1th1n the stipulated margins of manu-

facture, -and c,émpa,ble of bemg turned and screwed satisfactorily and taking a good
finish. / :

. (6) Any bar may be rejected for-faults in manufacture at any tlme not-
’ w1thstand1n0' that it has been previously passed on dﬂ&lYSlS and physical tests.

! ;
2 %) The Contractor is to supply the analysis 6f every cast to the I;nsper‘tor' {
i

. 4. Sections. —Round, square, and hexagon bars are to be regarded as sta,nda,rd
other shapes as special.

N 5. \Ma.rglns of Manufacture.—The ma,rgms of manufacture for standard bars are
' to be those given in Tables I. and II., which correspond with those given in the
: British Standard Specification No. 32. The mar gin of manufacture for spec1al bars is
to be 4 2% per cent. on the weight per foot run; calculated on the assumption that
a bar1l foot long by 1 square inch section Welghs 3°4 lbs. No margins are specified - |
for standard or.special bars which are to be used for stampings. E

6. Heat Treatment—(a) All the bars are to be. normalised. ' : :

(b) Nos malising.—The bars are to be heated in a furnace to.a temperature |
between 840° and §80° C., and kept there till they have reached a uniform tempera-

\ ture throughout.. They are then to be removed from the furnace and allowed to cool
in still air.

. 7. Mechanical Tests —(a) The bars are to comply with the following tests, which '
{ are to be carried out in the presence of the Inspector and to his satisfaction. : |

: (b) Tensile Test.—Test pieces twrned from samples selected as specified in . -~
Clause 8 to the dimensions of the British Standard Test piece C shown in Fig. 1, or, if
the bars are too small, turned to a similar form having the same geometrlcal

proportions (suitabls test pieces are b}lOWIl in Figs. 1 to 6), must give results not less
| ‘than the following :—

s o i e NI
By
(\_,

Ultimate. tensile stlength - -~ - - 8b tons per square inch.
| Yield point - - - - - 20 , 9
| - Elongation - - . - - - - 20 per cent.

Reduction of area - - - - - 40

»n

o (33) AB 5257 (AS4930) Wt 28841 AP 48 2500 3518 E&S (5




d he‘test plece: , y &
equal to:the diameter (or Wldth across the flats) of the test plece and the slde
\el Wlthou developmg any cracks. :

‘,atevy grouped in parcels of. 100 bars for all sizes up to lmcn or oO bars« o
bove + inch up to 1inch, or 25 ‘bars for all sizesabove 1 1nch and two samples;.
ach of the above tests, are ‘to.be cut from the bar selected: by the-Inspector

ach parcel. - These samplés are to- be marked:as directed by the Inspector,
hey are cut oif The samples are not to be further annealed hammered or:

W i

dlscletron 1equ re .the-Contras f'c'f) i ; %n the same manner two other bars ‘._to Tie
’selected by the: Inspector from the / ;ircel If the second ;
; vhol

, ym‘ Government Inspectlon Departme
Inspect_or about the prev10us re;]ectlon :

{facture . ‘at any stage, and to reJect
£ _th1s spec1ﬁcatlon._ : .

368 in accordance with this speclﬁcatlon‘
7ak1ng' he»prescrlbed tests the O

Hot VRolgle{d. ‘Nominal Size of Bai.

M;fgifn,,éf. . (Dlameter 0111 thdth across,
¢ Manufacture. i )

1
Inches " | Inches.. i
+ 0107+ | 14 (15125 -

¥ 0100 L

& 4 010
++010
.+ 010
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HALF SIZE

Note. When the sndsare /'or /% dla

the shoulder ssowsn 825 dial
‘may be increased in dia” if

desired.

Fig.2.

TENS!ILE TEST PIECE FOR

Fl1G.3.

femmmmmmn 378 * _______?_"ft _______ U 3% »
I " | \ ¥ '
Y .564" dia
e S m——
1
o ™
K (] o &
i | dee 2 gauge _int%’?
]
.' L..Z:/‘é.ﬁé.'?.[/si_____,i Hust not be undercut
HALF SIZE. w-—-mmommomeeeeo - Soveral . »

NOTE:-The ends are to be turr)ed in.order to ensure that they are concentric with

the specimen but*D” should be kept as large as possible.

I

i
HALF SI1ZE. .

i

i

TENSILE TEST PIECEFOR BAR MATERIAL FROM '732 DI A. TO 3%%.

¥ (1424"Di5

| _ T

FIG. 4.

T f‘.

15 jagg_e

1
i
[
i
|"< point

'R.
Must not be undercut

NOTE:~The ends are to be turned, in order to ensure that they are conceatric with

the specimen, but“D" should be kept as farge as po

ssible.

TENSILE TEST PIECE FOR BAR MATERIAL FROM %2 DIA. TO *%a.

-282"Dram.

HALF S]ZE.

”averall

. e = — o e . e A——— - - | - S A . v — — - W ma = = - —— ;__>|

—gmmmmmm e
1

NOTE The ends areto beturned /n orderto ensure that they are concentric with

t as /arge as possible
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TENSILE TEST PIECE FOR BAR MATERIAL FROM 752 DIA.T0"/6% .
' ‘. FIG. 6.

HALF = 3% ‘ 1% 3% :
SIZE. Koo o= “-—-"E“ --------- I T T e e »
- 4 .D i /%5 dia o . D '
———] e ¥ - - IL g v : - - » = }

¥ \ y !

NOTE :~ Elongation to be measured op t/lat HIR. must 1'0*- b i
gau /ength which includes the fracture J/.t__ l vndercut !

. “paraliei " | :

§ i

: 9" gverall |

e e e e e e e e e e e

NOTE:~ The ends are to be turned,in orderto easure that they are conceniric with the specimen, but
“D" should be kept as large as possible.
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| SV FIG. 7.
' ! NOTE- If heal treated,the treat-
! . 757% ey} ment istolaks place when test
[ A ol "7 bar is not less than ¥8°dia. cxcept
. + Z2"m when otherwise specified.
2 m
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* 025
Ccheck with wire N° 25 S.W. 6.—-02" dia. T ' ;‘ """ 22 % - -~
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L TR i L thn % faVm 120257
| N
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P e e e e e P11 T >
T2,
Alternative {zod rmpact specimen with 3notches instead of one
FULL SIZE .
‘I/‘_ pf - .
RV S~ Flat ta wide
® e 1
e T -
l<—— " —->L-- W --J<— =
@ | _.Qn-“‘ | _+_ _ L ‘L Flat b wide
| bh -
PO - e T —— »
I I
ude,
Inclygled Lo FI6.9,
AY - .
(3 S ENLARGED VIEW OF NOTCH
Radjus 0-28m.m(0-0/)
Check with Wire 25. S.W.6.
- ?;— .g ______
——¥ «ALTERNATIVE CROSS>—% - .
@ _ SECTIONS. ! 1-005 radius.

This notch to be cut by mounting
specimen In an eccentric mandrel,
Sﬁecmwn being.0-9"From centre
of mandrel.
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Malby & Sor:s Lith.
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