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(- Locomoflve .Cra.ntc-A\les (w1tn' Analysla)

' "Locomome Qtr'ught A\:Ies

Cam‘lge smd \.Vacron‘ A*{les

" GONVERSION TABL

TPARTI 81821/

"Locomotwe Stralght Axles (th‘]}" : Iys's)‘
Camage and Wawon Aﬂes (thh Analys1s) ;?;

- quahty of Steel made from the best. selected. material - by the” Acid- - -
--Opeén Hearth process, and must not show on analysxs more than = 04 15 S
per cent. of Sulphur or of Phosphorus. . S

aﬁéurately ﬁmshed to the prescrlbed dxmensmns LYk

.‘Cranks. s‘nallvb"é' slotted orsawn.

- A‘r_“'fmm pieces forged on, each end of
' ach CranL'Axle,:and hftvmg the. same dmmeter as the Wheel QEQ‘.‘__

o Axles until. stamped by the repr:.sentatxv& of the E:*gmeer (or of the
;‘.-_Purchaser); ; , e .

: "E:sta.nd the’ fol!owmg tests "nthout further'r
s mampulatlo wb@tf;ve

L Note ---Tﬁe A::oarman a'e.nrzr fa ra!i :-*m. :aﬂ toihe fart tl;al tlm Spacyfmtzan .
.S‘ mtmaf’ed ra mdude t}ze fefr’mm: maz;zszaur nacessmy Jor the m#p!y of the -

ut. dloes nad prrport 1o m:[ua’e il :‘ﬁe mczsmry .

'(REWSED 1921 )

3 n:"a"éerlal;

L W Vrjbr-Qua.llty 5 ST :
1 The Crank Axles shall be manufactured from the hlghest

Freedom from Defects. '—-' -

2 The C,ranL Axles must be frce from. defects of any kmd and

nnding

; 3 The Crank Ahles shall be- dlstmctly stamped when hot ‘on”
the “eb ‘niearest the top .of the: ingot wﬂh such brqnds as the
Engl neer. (or the Purc‘msnr} may 1eqmve L L

L e Lo '....ent P 'cas. ey J ’ 25 o
‘ 4 Crarzk Axies kawng Flat o7 szf T/I'.ebs '-—Test pleCES
shall be machined cold from :between- each pau- of webs of each

‘Crank Axle and taken'i in the:direc--
tion 'indicated in’the-sketch... The S ’;T_E,",'fn"'z

Crank  Axles having - Ko i
Vebs .-—Test pieces ‘shall ;b ‘taken

~In. 'e1tber ‘casé the test” plece; shall fot:be detiched from the 35

Mechanical 'I!asts.

5 Test pleces machmed from ‘the- Axlc_es as above must mth—
: enneatmg -Qr any other
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Tensl!e ’J.‘ests

: LA Standard Test Plece G or. D (.m Append1 page 2 5) muet-,-j'
'show a ténsile breaking strength of not'less than'zz” *ons Per . square -
“inch, ‘with an- elongatlon of .not less:than 22’ _per cent.” The yield
. point¥ in ‘either. case -must be not 16.:5 than so per cent of the -

-,ultrmate tcnsﬂe strength

N T Cmné A‘ xfes ﬁawng _rflat or'OJal Weés —One tensﬂe test s
o sh"tll be takcn from betwecn each pair of ‘Webs of each:Crank’ Axle

-, o Crank Axlés having Reund Webs —One. teuslle' tesr shall be
, taKen frnm each end of each Crank Ax]e. ' L

o 8 A ‘test 'plece 9: 1nc‘hes Iong,r 12; 1nche;. square w1thf o mch
radrus at the ‘edges, machined from the Crank Axles asin Clause By

‘must witbstand  being ‘bent ‘cold by ‘direct . . pressure” from 47 taol
-, .’z .inches wide, the end having a- radius of 1 inch, until the q1des of
*.-the test’ p.ece are parallel’ (see Diagram,. Plate- 1) - The ends of the

- test piece are then to: be brought togt.ther, wlthout fracture, b} dlrect
- pressure, . ; . -

Number of Cold ‘Bend 'I'esl:

‘9" : C'rank Axks kczzfmg Frat ¢ ar Owai h’e&s .—One cold ‘beid

fs; snall be taken’ frc'n betueen eaeh nalr of Webs of each' Cr'mlc
U Axle.”

Crané A’xle.s ﬁar;mg Romzd We&r .—_—One sld bend test shall .

: :-,:.be taken frorn eac‘n erd. of eaeh Crank_ Axle.,

K Altarnathre ’I’est.

= 10 As an’ altematlve to. the cold bend tesl the test plece
o 'referred to:in Clause & may be placed 1 upon, bearmas having a cléar-
** span of 6 inches, restmg on a solid {oundation, aud ‘must’ mthstand :
- without “fracture,zo: blows from a- weight-of 71, 120:1bs., havtng :
"_,irouuf"led end of 1}’ inch” radius; fallmg 6: mches “The" test piece:

- shall® be: reversed after the first and ‘évery . alternate’ ‘blow The fa 11‘ :

-shall: then ‘be- ncreased to ‘12 rncnes, and-the test”cont mued anti}

L - "‘he yleld pom; shali for the purpc:se of th,s Suec:ﬁcauon,be the load 5 :

per square ‘irich at which a: dtsmetly wisible; rr;rease oceurs -in” the. distance”

betveen gaugd points onthe - test picce, observed by, using dtvmer'.; orat which, -

when the load -is increased “at ‘a moderately fast rate, . there is a distiuct Guop of
_ the tcstmg mac’mne lever, or, m hydrauhc maehmea, of the gaugc Engex.‘

“Raference to be guOted;

,ﬁr Norma.u" ing or Ol‘i-tbaating.__ L ,
44. A]l Crauk Axles shall ‘be “either’ normahsecLur oxl—treated;

. as-desired “by’the" ‘purchiaser:'If ‘ordered :to* be’ heat‘treated,” the
‘cranks should’ be zough' machined 'before treatment, the slabs =ftsii
~_betWeen .each: pair of webs of ‘¢rank’ axies havmg ﬂat or cval - webs

. being- bound Logelher&and treated - srmtlarly in all .respects . and at-
7. -the sametime as the’ crank: axle, “the test preceq_bemg afterwatds
"',’."machmed therefrom in +he usuai manner. o '

f i2 “The representattve'of the; Engmeer (ur of the Purchaser)‘ .

“,sha'll Tiave fres‘access to the works of the Mantfacturer at alj réason-,
.able times ;- he shall be’at liberty to’ mspect ‘the ‘manufacture at any .
- stage, and” to Teject’ any,mdtenal that ctoes not conform to the termq'

of thrs Spec:ﬁcatmn
) SR Testing Fncﬂities. ) .
.‘13 o The Manufacturer ‘shall® supply the matenal requtred for‘ :
esting’ free of charge and shall, at his own cost, _furnish and prepare
the necéssary test pieces, and supply labour’ aud apphances for- such”
‘testing-as may--be carried out on' his premises in accordance  with -

" this Specification. - Failing facilities at his ‘own:works for makmg the -
_"u.rprescrlbed tests, the Manufacturer shall bear the cost of carrymg out
.jthe tests e]sewhere ' o o : LT -

'In ‘this. Speelﬁcahon the S warg 'nurmallstng “means : heetmga. ‘steel
(howe':er previously treated} to a - tempere‘ue etceedlng its upper cnt:cal range
‘and not. axceedm" gco’. C-and’ alIowmgxt to, cool f-eely intheair. . e

e

ki e

ESUETIHELT
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. '\Iole —-—T p A.r:aaa:zm daurasiocail aﬂmnou fa tlze fm:! thzt t/zzs Spec ﬁca!mn i_' e
-5 inteuded to include’ the technical -protisions uecessary for ‘the -supply- of the °5 -

malervial. herein yeforred . do,. &ut @e: nat p.nyior.‘ 1 zndude a.’l ﬂu m{eﬂar}'
prommns qf &, Cammct. 1 R

(WITH AN AL‘A";IS )

F(Rl; ISE.D 1921)

Quallty of Ma.t ria.l

'1 . The Axles shall be’ manufactmed I‘rom th -h1ghest quahty
of Steel made. from the . best ‘selected matenal by the Acid Open
_ Hearth process,: and must not show an @ *aly =S'more than o 0 5 per
cunt. of -Sulphur, or of Phosphorus, ' o

*. The-. \{anufacturer sba!l supply an
to do 50. T
Fresdom from Defects

‘ The Axles must be free-from ‘defects - of any kmd a.nd
ancurately ﬁmshed to the prescnbed d1mensmns

Bra.nding.r N

;'

3 The Axles shall e distinctly | stamped when hot as far
from the centre as. pracucable with such brands as the: Engmcer
‘(or the Purchaser) may require,, and in- such a manner that )hese: :

-marks ‘shall “be’ legible “when the :Axles are worn oyt. When' Ehles 25‘[

: are machmcd Lhe b;ands shall ‘be, re—stamped a.o]d on one end
: ) Mechanlca.l Tests

4 Extra Axles for “testing. in" the ‘manner - descnbed- e
Clauses 5 6 or 7 ‘shall' be prov:ded by the'. Manufa.._turer at"H;s" '

~ Own’ expense, at the: rate- of, two. per- cent. “Gf ‘the n‘!dcs m‘dered 20

under ‘the 'contract, buf; _excépt -as- proded “below, one "extra % xle :
" shall be pmwded ‘from “each ., cast, and the- representatwe of the
Engmeer (or of the: Pur"haser) shall select and “test such of the:
- Axles’ as he. may think proper to ‘tha -extent” of 'such- percentage

_or extra: number._. “The - Axles ~tested ‘shall’ be’ handed- over o - 33

* the F.ngmeer {or 'to the" Purchassr) free".of charge. if £ required,  :
‘apd- shall_beé held - to- represent’ “correctly _the ;average quah‘y
*of the lot from. whlch they were " selected. “In’- the’ case .ofza’

“less* number - ‘than ‘15 -Axles < being-.asked for.: -under. thE ‘contract, -

-or.less than 13" bemg made from each’ cast,. the’ .Iahufacturer may 40

. ‘either (1) provide an extra Axle for’ testmg, or (2) leave a piace on i
each Ax]e of the same: dxar*ﬂ*'_" :a5:the u,uged end of Lhe Axle to

ne 4:- Jns. and under 4% ms.\,-_ ‘..':;“'

B ¢ r45{; ms.'a.nd under 434 ms."‘-“". .

|6 - ins and over

“mitarancd taba quoted,

CpeportNo, ;. R4

| spectioation no, 2-19271. =" .

: _.:enable the rnpresenta.twe of the Engmeer (or of the Purc\ r) to -
. Stamp one . such : piece’ from - which test pleCES may be cut for the
.. - tensile test- and cold -bend. test spemﬁed in Clauses 6 and 7. - After -
" .selection of Axles for testing each’ test Axle must comply: with ‘the
-following: {ests, w;thout i‘urther re-heating or any other mampulatlon R
whatever, 61ther of the ‘Axle selected for *estmg, or of a.ny Rortmr Cor
"-fcut tnerefrom to Eurmsh the test p1ece5 k , T

L — Falling Welght !Eest _ BPRAES
5 The Axle shall: be placed upon bearmgs restmg Snha b]ock

‘ iof- metal-of not less than 5 tons weight supported on a. rigid concrete
o or ‘other solid: foundarion, and must- -withstand, ‘without fracture, -
o ﬁve blows f*om a falhr'g welght of 2, 240 1bs., as. specxﬁed below

Thc Axle shall be turned after the first anﬂ t'mra blow and

" shall be broken after restmo' both in l:he ccntre and at the_ jf)l}ma‘lq,.

[5:

N : \“*\t\

Nui;‘:.}-.’(- He:ghtd. Fall Dlsta.m:e bétween
-} of Blows. } . in feet. PomtsoiSuupaﬂ.

L et

P

Under41uches .‘_ © e S PR B

4% ins.. and under 4¥gins. ..

47’ ms.f and under 5 ims .l

5 “ins and under SV ins. .
5% ms."and mder 5% 1ns." N T
5}#5 ms.rj'and under 5% ms. B
5;/ ms. and under 6" '

1]
7
S -
6
&
o

S A & qtan&anrd Teat p!@ce G or'B (see Appendlx, page *5),»—3—»\
7'machmed cold  from “one’end of dach’Axle tested ‘as: above, My Zem &
“show a°tensile breakmg ‘strength  of 35 to 40 tons per square inch,
"'w1th an'elongation “of not “less than' 25 :per cent, mth 35-tons and

26 per’ ¢cent. with 40 tons; the suim ‘of the. interinediate- tensile: .

' __breakmv strengths and cor"espcndmg c‘;ngatmm bemg ot Iess

o E In cases where- the ze.ngth of the Axle’ ‘does’ nobf‘bermlt of these distances —~_35
ol bemg adhered to, the distapee’ thw:en the ponls of s’.«%p S
T -possmblc. . X W

ort shall be- as ngdt as
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Coid Bend' Tast. R

7-‘ A testplece' g inches long “and" 1} mches square with:

l-M inch radlus at -the edges must withstand " bemg bent: cold
"by direct pressure. Frois - a tool z. ‘inches’ 1vnde, the ‘end: havmg a-
radius of 1 inck;-until. the sides of ‘the ‘test: :piece are parallel (see-

'Dmgram, jate 1) The ends of the. test piece’ are then to be -l

brought togethcr, without fracture, by direct’ pressure

'N.B.~This test will be taken’ ‘only’s whén'a less’ nurnber th'm"rs 1

. ‘Axles are ordered and the fallmg we:ght test (Clause 5) has nef: ueen:i-'\ o

Lo carned out.-

:"Addltlorml '.'l‘ests berora Rejectlon

: : event.of ‘the .#Lvde selected for testing o* sansfymg;_

, the reqmrements of the tensile or, bend tésts; and. the fractured test ;]

" ‘piece mdrcatmg that the result dijes-not farr]y represent the bulk:of PR
. .-the Axles, the representame of the ‘Engineer. {or:of the Purchaser\ S
. ‘may at hls discretion, andat- the. e\pense fthe Manufacturer take" LR

" two more test pieces: from the same Axle for repeating thetest under{r}r ST

which failure occurred: - The Axles mll be. aecepted 1f the results of: :

: -the Tepe at tesis are satlsfacrory'

“Should the Axle: fail in the fallmg welght tcst, the lot’ Whrch,"f'-:"‘-'"

' ;the Ax]e represents shall be. rejected.
‘ Indepenﬂate

15

"7:79.; 1t *he Engmeer (or the” Purcha..er) desues to make‘_"
“independent tensile or other tests of the material, the: broken _pieces -

- ..of any of the. Axics 1ested shah be p]aced at” hrs drsposal for thel__" h

- purpose, l'ree of charge.-

1' Hom&llslnz or OH-'Irea.ung.

10. 11 Axles “shall be- erther“‘ norm..hsed:‘ o, orl-treated as

o desrred by the Puchaser. T
o Ins:peotion. L

ﬂ The representalwe of the' Engmeer {or of the Purchaser);-_

' 'shall hiiwz free access to the works of the Manufacturer at all reasowable -
~“times 2 he shall be at hberty to inspect the mamufacture at any Stage;.
- -and to reject any matenal that does not conform to Lhe_terms olthis

i Spec:ﬁratron. o

* 'The y:eld pomt shall for the purpo:c of
- square inch at which'a dxstmctlvvfs.‘

- Ioad 1§ increased | at a moderately fast rat
_ ,ma':h-lff lever; o, in hydrauuc ruacmnes, of the’ gavge’ fmger. )
_ T Inthis Spec:ﬁcalwn ‘the- WorL-: “
‘(however prcnously treated) In'a't
o and not exccedmg 900 C and allo

e

normahsmg" means hea.mg-:—

mng rt to cool freely in the air.

, ble increase occurs in the distance.between- = - -
© gauge pomts on the test picee, vhserved- by. rsmg dividers ; or 'at.which when the 4

e there is-a’distinct’ drop ot' the te.slmg_f

emperamre exceedmg its | upp er critical rn.uge :

' Refarsrics to b quoted. -

" Report Ko, . 2%

. r_',,...a.siﬁuatmﬁ* No. 2-1 921

Testlng Fa.clllt!._...—-"

, 18, The Manufacmrer shall’ supply the matenal-reqmred for:_ T
testing [ree of chirge and. shall, at his 6wn cost, furnish and prepare’
“the necessary test pieces, -and supply labour and- appliances for such

tCstmg asiay be carried oat on his: :premises ‘inggzcordance with this
Specitication:-Failing : faciities at -his” own yjorks “for nlakmﬂ' the

- prescribed tests,: “the: Manufacturer srall bear Qfe ccrst of carryrrzar ‘out
) the tests elsewhere. BRI . Zi A .
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