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APPENDIX_'} General Rules for the fnspection of Diesel Locomotives
on Completion of Construction
(JIS E 4044-1967/1976)

1. SCOPE . .
This Japaneée Industrial Standard specifies general ihspection
irems of diesel locometives hereinafter referred to as the

"locomotives' on completion of constriction.

2. DEFINITION OF TERMS

The deflnltlons of terms used in this standard shall be as

follows:

L Inspectlon on Completion of Construction
Type 1n$pect10n and acceptance :mspect:lon carried out by the’
purc_haser_ and the supplier of locomotives on completion of. con-
strﬁction: after all manufacturing processes have been finished.

(2) .Type Inspectlon . _
Inspection carrled out on the flrSt locomotive which represents
the same type of locomotives in general

(3} Acceptance Inspectlon ] o
‘Inspection carried out on all Jlocomotives in usual acceptance
Applicable Standard: ~ JIS E 4011 - Method of Welaht Méasurement

. _ for Railway Rolllng Stock
(4) " Status in Worklng Order

Status of locomotives equlpped with all necessary 1nstruments

and materials such as water, fuel 011-, lubricating oil, working
oil, sand, tools, etc. :

(&) Status of Empty
Status of locomotlves are not equlppEd with such 1nstruments
and materlals as speu.fled in Term (4} Status in Working Order,
however equ1pped with lubricating oil, ete., which are necessary

to out-of-service running.

3. XINDS OF INSPECTION
Kinds of inspection shall be as follows:
(1} Type inspection

(2) Acceptance inspection



4.

INSPECTION ITEMS .
'InSpéction.itEms shall be as shown in following Table, and type
inépectibh shall be carried cut on all items listed, however

acceptance inspection shall be carried out on the items listed

with mavk,



Table

Inspection’ items

Acceptance
inspection

Number of clauses
to be complied

Appearance o 5.1
Dimeénsions o 5.2 (1}
Roiling stock gauge ¢] 5.2 (2}
_ Weight - 5.2 (3)
Fonstruction Relative mutual position - 5.2 (4)
of parts : '
Electric. eircuit Q - 5.2 (3}
Waterproof o] 5.2 (B)
Engine ) o 5.3 (1)
Cooling apparatus of 0 5.3 (2
engine o :
Protective device of o S 5.3 (3)
engine . :
| Chaniging generating o 5.3 (4)
apparatus, }
Diving épparaéus ‘ o 5.3 (5)
Performancg Air compressing appafatus' o 5.3 (6)
Brake equipment : ) 5.3:( . -
Security apparatus o + 5.3 (8)
‘| Sanding device é 5.3 (9)
Heating apparatus: o 5.3 (10
Sbar;ing'and ac¢e1erating ‘o CU5.4 (D)
Indicating apparatus o 5.4 (2)
Engine -and driving o 5.4 (3)
apparatus ’ A
S Security apparatus o 5.4.(4)
Running Erofe;tive device of o 5.4 (5)
engine ‘
Air.compr8§sing apparatus o 5.4 (6)
Brake équipment [5) 5.4 (1)
Riding comfort o ‘5.4 (8)
Afcer the end of test o 5.4 (M)
running

Lo



5.

INSPECTION

5.1

(1)

{a}
(b
(e}

(dy
(e)

(2)

(3)

(&)

Appearance Inspectlon ]
Appearance 1nspect10n shall be carrled out in ordlnary standing

status of locomotives, and shall be carried out on whole portions

‘of ldcomotiﬁes, whole parts, and finished conditions of paintings,

ete.

Construction'inspection

Construction inspection shall be carried out oﬂ.status in working
order of locomotives in gemeral.

Dimensions

When the brake equiementiis released on the levelling track,
reiatiye.dimensione:for bodies and trucks of 1ocomotives shall

be inspected on the items as follows:

Height of c¢oupler centre above rail level

Hbrizentality ef'underframe

Horlzontallty of truck frame

Clearance between underframe parts and truck parts, and clearance
between underframe parts’ and wheel rims

Helght of the lowest portlons of rail guards, snow — plough
apparatus, sander pipes, etc. above rail level.

Rolling Stock Gauge

. After runnlng of locomotlves beforehand, and at the condltlons

of spring riggings are stable,. 1nspectlon shall be carrled out

bf passing locomotives through rolllng stock gauge. Furthermore,

if necessary, inspection shall be carried out also in status of

empty .

Weight ) )
Weight”bf locomotiees shall be measured by the:method bomplying
wirh JiS E 4011, and weight in working order, weight of axle load,
weight of wheel and weight of tare shall be:inspected.

Relative Mutual Position of Perts _ .

While running through ir slow speed on curve of track the curva-

ture of which is equal to minimum curve radius of track locomo-

tives will be operated; connecting parts of bodies and trucks,



“body parts, relation of mutual positions of trﬁck parts shall be
inspected. However, in case it is impossible to inspect on the
minimum ctrve, inspection shall be carried out on agreement
Befwéen the purchaser and the supplier.'

(5) Electric Circuit : '
Whole electric circuits shall be inspected on connection, wiring,
continuity and dieleceric strength.

(6) . Waterproofness
Portions haviﬁg fear that rain-water would intrude such as
frames of sash winddws, hinged doors, monitor tops, removable

roofs, vent holes, etc. shall be inspected on waterproofness.

5.3 Péfformance'inspection: .

.Performance inspection-shall be carried out,. in general, in the
condition under which whole parts can be operated normally, and
locomotives are standing.

(1) Engines .
Operating coﬁdition of engines shall be inspected on the items
as folloﬁs:

(a2) Engine Bodies

(i) Faéili;y of engine starting and condition of engine
stopping. _ : ‘ _
(idi) Oii:pressure oil leakage, ete, of lubricating oil system
and fuel oil system. o ' _
(iii) Engine speed_@f n0 - loadlmiﬁiﬁum'revolution and no - load
maximum févolgtiqﬁ,'aﬁd'fiﬁétﬁatibn of engiqe:sﬁeed.
“{iv) Condition of éomhhstihn, especially, colour of exhaust gas,
kunocking, etc. 3 o
{v) Condition of vibration and neise.
(b) Device of Suction and Exhaust Gas ' :
(i) Condition.of syétems of sucﬁion and exhaust gas
(ii) Condition of vibration and noise

(iii} Condition of sound of exhaust gas



(2

(a)

(b

(c)
(d)
(3

(4)

(a)
()
()
)

(a)

Cooling Apparatus of Engine

Cooling apparatus of engines shall be inspected on thé following
items: ' ' '

Leakage from radiators and piping system

Conditien.of vibfation'and noise of forcedecboling apparatus and
their drlvlng gears :

Work1ng condltlon of water temperature controlllng system
Worklng condltlon ‘of pre-— heatlng device of coollng water
Pro_t_:ectlve Dev;ce_s of Englnes )

Working c0ndltion of relays for lubricating oll system, cooling |
water system, ete. shall be inspected.

Charglng Generatlng ApparatuS'

Charg1ng generatlng apparatus shall be inspected in the condition

of englne speed of no-load minimum revolutlon and no-load maxi-

mum revolution eon the fDllDWlng items:

Output-vpltage of no—load_condltlon

Working condition of ptoteetive device

Term1nal voltage of battery and spec1f1c grev1ty of electrolyte
Dr1v1ng Apparatus

Drlvlng apparatus shall be 1uspected on the follow1ng items:

Working‘condition of speed chaﬂge gears, containing hydraullc

. torque converters

(b)
(e).

Fac111ty of operatlon of rever51ng gears_

Revolutlon speed of main generatnrs and output voltage of ‘no—load

';condltlon

(6)

(a)

(b

Q)
()
(b)

Air Compressing Apparatus

Air compressing apparatus shall be ipspected on-the following

P itéms:

Air inlet time to reach up to. the maximum working pressure
Wbrkihg=CQndition of periodic driving . apparatus of air compressor

Brake Equ1pment

.Brake equlpment shall, be 1nspected on the follow1ng items:

Air leakage at the time of the highest working pressure

Air pressure of each portion, and working time



@
(d)
(e)

(8)

(9

(a)

)

(103

(a)
(b)
(c)

Piston Strﬁke.of brake cylindéf

Working condition of each mefer

Operatioﬁ condition 6f hand - brake equipment
Seéuritlepparatus .

W@rkingicondition of eﬁérgency alarming.apparatus, conductor's
valﬁeé,-automatic tfain étop device, air whistles, buzzers, head
1ights,_markef iights; safety valves, emergency switches, etc.
shall ‘be inspected.

Sanding Devices ]

Sanding devices shall be inspected on the following items:
Condition of sanding

Interlocking actioﬁ with the other devices.

Heating Apparatus

Heating apparatus shall be inspgqted on the following items:
Perférmance of heatihg'épparatus in dfiving_cabs
Wofking'qondition of preheating devices of engines

Controlling condition of heating apparatus for krain

Running Inspection

: Running inspection shall be carried out oﬁ_the spgcified track

in the running condition of locomotives after the completion of

(1)

€2

%)

~{a)

)

performance inspection.:

Starting and Accelerating

Condifion of starting and accelerating of locomotives shall be

iﬁspeéted.

Indiééting Apparatus o _
Nofking condition of pilot lamps and indicating instrumenﬁs shall
be inspected.

Engine and'Driving Apparatus

‘Engine and driving apparatus shall be inspected on the following

items:
Working condition of -engine, speed change gears and main
generators

Condition of noise and heating of engines, speed change gears

-and main generators



)
(5)
)
7

(a)
®

Security Apparatus- )

Working condition of automatic train stop device, emergency
switches and speedometer shall be inspected.

Protective Device of Engine

Working comndition of relay for-cooling.water system shall be
inspected.

Air Compressing Apparatus )
Supplying . condition of compressed air by air compressors shall
be inspected.

Brake Equjipment _

Brake equipmént'shall be inspegted on the following itemé:
WDrking conditioﬁ of service.braking and emergency'ﬁiaking

Braking'distance wheﬂ emergency braking applied in speéified

' speed

(c)

(8)

In case of rheostatic brake equipment and hydraulic’ torque con-
verter, brake equipment are attached, working condition of them

Riding Comfort

_Condition of vibration, noise, ventilating, etc. shall be

(9)

inspected.

Aftef the End of Test Running .

Aftgr_thé end of test, runnihg the follohihg items shall be

{a)
(b}
{c)

(d)

(e)

inépecﬁedf

.Heating condition of each journal box

Leékage'condition of water, oil, air, etcﬁ

Condition of contact tips of circuit bfeakers, cbntgctors, etc.
Condition of commutator surface of traction motors and other
rotating machines . .

Condition of fastening for each portion of parts



APPENDIX 2 General Rules for the Inspection of Passenger Car

on Completion of Construction

1. SCOPE

This'spebification sfipulates the general rules for the inspection

of passenger car on completion of construction.

2. MEANING OF THE TERMS

8

(@

(3)

()

Meaning of the major terms used in this specification shall be

as folldwing:

Inspection on Completioq of Construction

Inspection on completion of construction means the type insﬁeétion

and delivery inspection to be carriad out on the car between the

parties after all the manufacturing processes were completed,

Type Inspection’

Type inspection is the inspection to be catried out, as a .rule,

: on the first car representing the type of the passenger car. .

Delivery Inspection

Delivery inspection is the inspection to be carried out on all

the cars to be delivered.
Empty Car Condition

Empty car cordition is the condition:that nothing but mandatory

materials for operation such as lubrication oil are on the car.

5y

Fully_LoaHé& Céndition

Fully loaded condition is the ¢ondition under which maximum deéign

'léad'as'agreed between the parties are loaded on empty condition

passenger car.

3. . TYPES OF THE TNSPECTION

@

(2)

’ Typeé of the Inspection on Completion of Construction are as

follows:

Type Inspection

Delivery Tnspection



4. ITEMS OF INSPECTION
Items of the inspection shall be as shown in the following table,
of which all items are applicable, to ﬁhe type igspéction, and.

those marked with x only is applicable to the delivery inspection. .

Inépegti;nlitem giiifer? ?:émOf Inspection
Appeafénce o 10X

Dimension | : X 5.2.1
Rolling Stock Gauge X 5.2:2
. Weight : . ) - 5.2.3
Structural ﬁelative Position of Parts - 5.2.4
Electrical Circuit . o X 5.2.5
Watertightness X 5.2:6
Braking Davitce = b 5.3.2
Hand Braking Device 5.3.3
Functional | Room Lighting 5.3.4
. Ventilating Device x . 5.3.5
" Axle Driven Generating Device x 5.4.2
Braking Device ' X 5;4.3
Running Iﬂdicatiqn Device x® 5.4.4
Noise in Passenger Room - 5,415
.Riaing.cémfortableﬁess X '5.4.6
After Running Inspection = - ox ‘ 5.4.7

5. INSPECTION

5.1 ﬁpﬁéafaﬁcé Inspection. :
inspect whole passeugef car and check followings:

(1) “1nSpéct structure of portioms, paintiﬁg, marking and.dircuiﬁ;.etc.,
for conformance ko the stipulatioﬁ-in the specification and

- drawings.
(2) Inspect for the clamping, loosehing, and other injurious struc-—

tural defects of the parts. ) )

5.2 Structural inspectioﬁ

Structural insﬁeétiqn\éhall be pérformed;with empty car condition,

- 10 =



2.1

(1)

unless otherwise specified.

Dimension of Car dey‘énd Bogie

Dimensionél_mbésdrement of car body and bogie, and the related
parts shéll be.pe;fo?med on a level line for the following items:
Maximum Wafpingﬁshall be measured:at the under side of transom,

and the upward camber For the totél_car body length shall be

'within the 1imit determined between the parties.

(2)

3

(&)

6))

(6)

5.

7N

Helght of Draw and Buffing Gear

_The helght of the ecenter of draw and bufifing gear shall be 1100

to 1110 i (standard height 1105 mm) from the surface of rail, aad
the difference of the helghts of front and rear draw and buffing
gear centers shall be within 10 m .

Horlzontallty of Underframe

leference af front and rear as well as dlagonals of the under-

frame shall be 25 mm or less, and the difference between left and

_rlght ‘of end beam shaLl be 15 mm or less.

Horizontality of Bogie

Clearancé between'journal'box'and:datum plane. of the bogie frame,
shall be within the dimension shown on the drawlng .
Loading Rate of Bogie Slde Bearlng

Loadlng rate of bogle 51de bearlng shall calculately be ‘determined

by measurlng relatlve dlmen51ons betweeu car body and begie, and

the result shall be within the’ spec1f1ed value.

Gap between Underframe Parts and Bogie Parts; ‘shall be within the

dimension specified on the draw1ng

Gap between Underframe Parts’ and Quter Perlphery of the wheel

shall be within the dimension specified on the drawing.

Rolling Stock Gauge shall be within the limit speéified in.the
specification. The 1nspectlon shall be carrled out a2lso under

maximum loaded condltlon, when so specified.

Weight
The weight of passenger car shall be ingpected by calculat1ng the

tare weight by the spec;ficatlon determined between the parties.

- 11 -



5.2.4

Relatlve POSlthﬂ of Parts

-Inspect relatlve position and condltlon between connectlon of

car. body and bogie, bady parts; ‘bogie parts, draw and buffing
gear, ate., ‘running the passenger car slowly on a curve equal

to the minimum radius of the track on.'the line where the passenger
car shail be used. However, when it is inpessible to inspect on
the minimum radius, substitution method can be taken by con—

sﬁltihg between the parties.

Electrical Circuit

5.2.5
(1) Connection ef:Eleetrical.Cirbuits
: Check that there is no mistake.of connection, and that continuity
} ‘.is good . . .
(2) Dielectric=5trength )
The circuit shall bear to the value ﬁore than that given by the
follbwing table. The test shall be performed with test voltage
prepared by separate source which outputs commercial A.C. voltage
as near. as- p0551b1e to the sine-wave, applylng firse the voltage
equal or 1ess than 1/2 of the test voltage and raise up to the
‘test voltage as qulck as possible within the limit possible to -
~read the spontaneous voltage reading, and keep to the test voltage
for one minute for test
?051t10n of Measurement Tast ‘Voltage
.BetWEQn'ngh Tension circuit and. earth . | 2E ?—IOObV
Between Low Tension 24 v c1rcu1t and earth © 500V
Circgitfénd earth -~ | JOQV & 200V circuit and earth| 2E + 1000V .
Between High & Low Tension Circuits 25 + 1000V
" Note 1. E is the rated veltage(v) of ehe circuit.
2. Follow1ngs are excluded .

Instruments using semiconductor element (call—51gn, temperature
repgulator, loud speaker, telephone, radio receiver, etc.), engine
preheating piug, fluorescent lamp, incandescent lamp;'germicidal .
lamp, electric rotating machines of 1 KVA or smalier, or similar

to those.



(3) Tail l&mps.shall.ligﬁt normally.

5.2.6 Watertlghtness
Watertlghtness of w1ndow sash ventllator or other places which
is conceivable of intrusion of ralnwater shall be satisfactory
when the Bédy was ‘tested with artificial rain.

5.3 Functlonal Inspectlon

: Functlonal inspection Shall ba51cally be conducted on empty car

formed in least necessary for runnlng condition and under speci-

fied electric system on the following items:

5.3.1 Cémmon Test Item

.Common test items for wvarious 1nstruments are as follow1ng
(a) Operatlou under minimum specified air pressure and voltage
(k) TInterlocking motion with other equlpment
(¢) Conditions of injurious v1brat10n, apise, ‘or temperature rise.

(d) Air leakage undgr specified air pressure.

5.3.2 Air Eraking System
~Tests shall be performed with separately determined spec1f1catlon,
Cand the follow1ngs shall be checked
(1), Braklng system shall operate smoothly, and the foundation brake
: gear operates rellably, ) o
(2) ‘Conductor's valve and release valve operate satlsfactor11y,

(3} ‘Instruments indicate normally,

" (4) Emergeney alarm device (signal disc) and Safety valve shall
operate normally.
. 5.3.3 Hand Brake Equipment
) Foundation brake gear shall operates reliably when operared
- manually.
5.3.4 Room Lighting
Each lighting shall of f-or-on satlsfactorlly

5.3.5 Open “and close operation of ventllatlng device chall be satis-

factoxy.

5.4  Trial Run on the Main Line

- 13 -



5.4.1

(1}

2

(3}

{4)

5:4.2

General ]

After compléting functional inspection, main line trial run shall
be performed on the main line of ER, under the following condi- .
tions: ' .
Condition 6f_the Car

Test shall be periofmed undexr empty car condition, unless other—

wise specified.

Formation of the Train

Formatién of phe train shall basically be that under actual op-
erationlcondit{on} : .

Total Running Length ‘

Tests shall be performed on both ways with the toral 1ength of
about 100 km.

Running'speéd' _

Check basically up to the maximum operating speed determined

separately.

Axle Drlven Generating Dev1ce

The devise shall operate satlsfactorlly, and the output power

_shall be checked.

5:4.3

5.4.4

5.4.5

L 5.4.6

(1
(2)
(3)

Braklng System

For Seérvice braklng and emergency braklng, normallty of the

‘operatiocn of device shall be checked as in the case of 5.3.2.

Dperation'conditions of indicéting system, indication lamp,
indication instruments and the devices operate in relation with
speed -shall be inspected.

Noise in Passenger Room

Noise in passenger room shall be measured in accordance with the

"specification agreed upon between the parties.

Ridiﬁg”ComfbrtablenesS

Follow1ngs shall be checked:

‘It shall be free from marked noise and’ vlbratlon

Passenger and crew room shall be free from drafts

Ventilation devise shall operates satisfactorily.

- 14 -



5.4.7 Conditions of Parts after Running Test; )
(1) HMeasurement of the témperature at. the: top of journal box directly
" after the trial run on the main line shall show no abmormal heaf
generation. ‘
(2) Check items specified in para 5.1 {2}.

(3) There shall be no abnormal signes otherwise.

Note: . For vour reference. forms of inspection result tables for the

above test are indicated in follows.

- 15 -



APPENDIX 2-1  Passenger Car

Serial No. of the Car-
Date and Ménufac;uref’s Name
Date and Manufacturer's Name

Date and Manufacturer's Name
Electrical Installation

Date and Place of Test

Test Results

Dace;

Prepared by;

B
of the Car Body;
of the Bogie H
of the

Test anﬂ Inspection‘items

‘Date ‘of Inspection Place of

_fnspection

- Appearance Inspectioﬁ

. Structural Tnspection

Fuhctional Inspection

Trial Run on Main Line

Parté Installed

Description Type Ser. Nd.n

Rémarks

Manufacturer Date Manufd.

- 16 -



(1} 'Appearance Inspéction
(2) Strugtural_Inspecﬁion
a) Dimension of Car Body and Bogie

. in_mm,
Item Remarks

Camber at center of car body

Front

Height of draw and buffing gear | Rear

center . Diff.

Pogition

Pasition

Horizontality Position

LR T

of = . Position

Underframe Diff. 1

(Height of the Diff. 3

underside of Diff.

1
end beams of Diff. 2 &
underframe) - Diff. 1

Diff. 2

ORI L -l
Lo | A T | e

Distaunce between datum.plaﬁe of the
bogie frame and the top of jourral
bHox | I .

Loading rate of.Bogie Side Bfg.

Gap_beiqeen Underframe Parts and
Bogie Parts. o

Gap between Underframe Parts and
Outer Periphery of the Wheel )

b) Weiéﬁt'

Iﬁeﬁs Inspected Measured Value

Tatre Weight

‘c) Rolling Stock Gauge

Condition of Car . Conditions

R W



d} Relative Position of Parts (Test passing curves)

Positien Status
e) Electrical Circuit
i) Status of joint
Position Status

ii) Dielectric Strength

Position Spec. Status Remarks
£) Watertightness
Position Status

- 18 ~



(3) Functional Inspection -

itém, Position

Measured value, Condition

Status of Leakage

Adr Braking SerYice .Ap?ly
; Test Brake Release
Braking ] B
System Emerg. Apply
Brake Acting Emerg. Brake
Valve :

For all Brake System

Hand Brake Device

Room Lighting Equipment

Ventilaeing Device

(4) Trial Run on the Main Line

Condition of Car - H
Formation of Train ;
Total Running Dist.;

Running ‘Speed :

Item, Position

Status

Axle briven Generating Device

Operation

“Output Power

Air Braking System

Service Braking

Emergency-Braking_'

Noise in Passenger. Room

“Riding Comfortableness

Conditions of parts
after Running Test

Jodrhal Box

Clamping,etc,

Others

Reference: Weather

Temperature:

- 15 -



APPENDIX 3

Measurement items of the stage inspection to be performed at in-process

General Rules for the Stage Inspection
of Passenger Car

stapges of the passenger car sare listed below for your reference:

1. UNDERFRAME
No. Item Symbols . Allova?ce Remarks
_ or limirs
1 | Overall length Lys Ly
pifference of length Linvi,
3 | Underframe half width Bl’ B2 .| Measure each side
. D : : . from the center
& Difference of diagonal DA D, '
dimensions
5 Bend of solebar in El’ E2 Small bending un-
horizontal . acceptable
6 | Distance between 'F
bolster cénters )
7 | Difference of -length Gl'\.G2
-1 ‘between bolster center
and headstock
8 Level of top of under- H
: frame - ’
B
I ;
=} .
I W L : i,
o : T : ¥ L A
Sl [ e | N . %i : Eﬂ___.ﬂe-—: 1
—3 e e e
s 5 1 T
' ™
G1 %)

Lo

1
—1~—H
= -
I



2. CAR BODY

Allowance

No. Item Symbols | v 1imirs - Remarks
1 Oytgide widch of side Bys Bz' : : Measure at both ends
framing and 2 points in be-
. tween
2 Height of the car body H From top of under—
. frame Lo top of roof
framing .
3 Difference of diagonal E;n EZ
dimensions )
4 Bend of cant rail in’ For long post, upper
horizontal part of the straight
‘ part of the post’
5 Bend of side exterior D
plate L ) .
6 Width of entrance Al’ A2 Measure at upper and
. . lower
7 | Difference of width ALV A,
“between Al and A2
3 Difference of diagonal Ffb F2
dimensions : .
9 Width of side window
10 | Height of side window
i1. Camber of solebar
between bolster centers
b o= Lb_ﬂ.
=
By

ﬁlf $Y
S
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3. BOGIE FRAME

' : 'Allowance or :
No. ) Item ) Symbols 1imiits Remarks
1 | Distance between axle | A, A '
- o R A
guard centers R
Wheel base: - . - Bl’ Bz-
Difference of axle A A
172
guard centers T
4 |-Difference of wheel ‘B, B
o 1 2
base ) .
5 | Différence of diagonal | C % C,
dimensions
B)
I ~ ) -
L~ .
; - 5
:Cl A RE2
b, il N A
Ba

(Note) Reference was made to Japanese National Railway. Standard

JRS 11300-1F.

- 22 -



APPENDIX - 4-T

COMPARTSON TABLE FOR M2-1970 SPECIFICATION FOR STRAIGHT AXLES
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1. Quality.of material

The axles shall be manufactured from the best
quality steel made by the open hearth or
electric furnace processes. .

The steel for the axles of locomotives, car-
riages and wagons shall show on analysis the
following chemical composition.

locomotive carriage and

axies wagon axles
Carbon ......... 0.45-0.55%  0.4-0.5%
Silicon .eennn.. 10.15-0.35%  0.15-0.35%
Mangﬁnese ...... 0.6-0.9% 0.6-0.9%
Phosphorus ..... 0.05% MAX.  0.05% MAX.
Sulphur ........ 0.05% MAX. 0.05% MAX.

Quality of material

Killed steel wade by means of open-héarth

furnace, electric furnace or oxygen process.

Class 1 (S5FA55) Class 2 (SFA60D)

c 0.30/0.43 0.35/0.48
Si . 0.15/0.40

Mo 0.40/0.85

P < 0.035

3 < 0.040

Cu < 0.30

Quality of material

Opénéheafth furnace br electric fhrhaceg

- The purchasing Administration may, however, )
_authprise the use of other manufacturing pro-
cesses which it considers equivalent.

Classification

(1). Normalized ()]
(2) Roughly forged or rolled (B)

"(3) Gil guénched and tempered (V)

Chemical composition

C ) =
Si S <0.50)
Mo (<1.20}
P . ©: £0,050
5 - 20.050 P+S, 0.090
Cu T(£0.30)
S Ni (<£0.30)
- Cr (£0.30)
Mo (£0.05)
v (£0.05)

Quaiity of material

Open—hearth furnace and electrie fhrnace.

Classification
Section 2 (for locomotives)

Section 4 (for carriages and wagons)

Chemical composition

Section 2 Section 4
P < 0.050 <0.060

< 0.050 £ 6.060

Analysis for €, Si, Mn, P, § shall be submit—
ted if requested.

Ladle: analysis,

" The analysis shall conform to
composition indicated in the

" Check aﬁéiysié‘

-representing ‘each melt, with

Quality of material

Open-hearth furnace, electric
oXygen process,

Classification: Claséified i
ing grades.

Grade

U  Nen-heat- .
treated for

F WNormalized-
tempered -

G Qgenched and iﬁii
tempered dutri

H Normalized,
. quenched and
tempered

Chemical coﬁpééition

Gr_"U . F
€ 0:40/0.55  0:45/0.59
st 2005 5015
Mn C0.60/0.90 - 0.60/0.90
P < 0.065. < 0.045

< 0.050. < 0,050

This analysis shall be perfor

tolerances:
si  0.02 i
Ma 0.03 .M?r?‘than 5
: Idmit or 1
P ¢.008 permissibl

s 0.008
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of material

2
3

axles
.. 0.45-0.55%
... 0.15-0.35%
. 0.6-0.9%
.. 0.05% MAX. .
.. 0.05% MAX

Hall be manufactured from the best
Hl made by the open hearth or
nace pI’OQESSeS .

dr the axles of locomotives; car-
wagons shall show on analysis the
Hlemical composition.

locomotive carriage and
. wagon axles

0.4-0.5%
0.15-0.35%
0.6-0.9%
0.05% MAX.
"0.05% MAX.

Quality of material

Killed steel made by means of open-hearth
furnace, electric furnace or oxygen process.

Class 1_(SFA55) Class 2_(SFA60)

¢ 0.30/0.43 0.35/0.48
si 0.15/0.40

¥n 0.40/0.85

P £ 0.035

s < 0.060

Cu < 0.30

“Quality of material

Open~hearth furnace ‘or electrie furnace.

The purchasing.Administration may, however,
authorise the use of other manufacturing pro-
tcesses which it considers equivalent.

Classification

(1) Normalized (I)
(2). Roughly forged or rolled (B}
(3) o0il quenched and tempered (V}

Chemical ‘compositieon

C L
Si (<0.50)
CHn (<1.20)
P <0.050
5 <0.050 P£8, 0.090
Cu (£0.30)
Ni (£0:30)
cr (<0.30)
Mo " {£0.05)
v {<0.05)

Quality of material

Open-hearth furnace and electric furnace.

Classification _
Section 2 (for locomotives)

Section 4 (for carviages and wagons) -

Chemical composition

Section 2 ‘Section 4
P < 0.050 < 0:060
S < 0.050 < 0.060

Analysis for €, Si, Mn, P, $ shall be submit-
ted if requested.

Qualify of matérial

Open-hearth furnace, electric furnace; basic
0xXygen process.

Classification: Classified into the follow-'
ing grades.
Grade

u Non-heat—

- duties

H Normalized,
quenched and
tempered

treated for wagons

F .Normalized—
‘tempered . -

G Quenched and iﬁi:iafzraichmotlvef
temperad g eavy

" Ladle énai&sis

The énalysis shall’ conform to fhe chemical
composition indicated in the Table.

Chemical composition:

.GITU F . G.H

. C . 0:40/0.55  0.45/0.59 . -
51 50.15 >0.15 3 015
Mo G.60/0.90 0.60/0.90  0.60/0.90

P 0.045 - <0.065 = < 0.045

s <0.050. :

< 0.050 . < 0.050
Check analysis o

This anélyéis shall be performed on one axle
representing each melt, with the following
tolerances: :

Si 0,02 .

Mo 0.03 M?re.than max. perml?Slble
: limit or less than min.

P 0.008 permissible limit

S 0.008
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2. Workmanship

The axles shall be forged perfectly straight
and smooth from ingots whose cross sectional
area are at least four times the largest sec—
tien of the rough forged axles.

Forging ratio
Ingot = Axle >4

Ingot =+ Blooming » Axie > 8

(Average cross-sectional
area ratio)

Forging ratio {(ratic of minimum cross-section-
al area of ingot to wmaximum
cross—sectional area of axle)

Ingot ) >3
Ingot _EEEEESEL- Axle >5
Billet

v

fugot —— = Axle 4 (in total)}

wbrkmanship

None

Workmanship

- . !
Ingot Axle Either proce

Ingot + Billet + Axle permisaible.

Forging ratio from ingot to axle shal
or more.

3. Freedom from defects

The axles shall be free from any defects
(such as pipes or blow holes of any kind,
undue segregation of phosphorus and sulphur,
oxides, silicates, silica grains ... etc.)
and accurately finished to the prescribed
dlmen31ons

Discard

Amount of discard is specified.

"Top of ingot: 20% or more

Bottom of ingot: 5% or more

Discard

Detrimental top and bottom portions of lngOK
shall be discarded. .

The ingot shall be free from flaws, and all
the surface flaws shall be removed.

Freedom from defects

A sufficient discard shall be made from each
ingot to ensure freedom from piping and
harmful segregation.

Axles shall be free from injuricus defects.

Freedom from defects

The ingot shall be completely removed o
or other incomplete portions.

& 'Branding :

The axles shall be staniped ‘clearly when hot
in letters ‘and flgures about Omm hlgh as
follows:. ; .

On one end _

{a)- End number

(b): Manufacturer s name or 1n1t1als

.(e): The letters PE.R."™ and year of manu-
=£acture

(a) - Orderrnumber
(e) Cast number
On the other end:
(a) ' End uuuber<

-In case it is necessary to remove the mark—.

ings by machining, this may be dene only after

- permission has been obtained from the E.R.
Inspecting Engineer. The markings shall be
renewed in such case immediately machining
is completed.

Hot~ stamplng

'The axle shall be stamped w1fh melt MNo.

ingot No.,. No. indicative of location.

‘Coid'stamuingq

Marmufacturer's name, date of manufacture,
melt No., ingot number location, classifica-
tion of heat-treatment (Q, QA, QR).

Hot stamplng Stamped on the part ‘wheel: sheet
: ‘to such a depth ‘as will permit
removal in flnlshlng of axle

" Heat (melt) number manufacturer s mark ‘date
. of manufacture, state of dellvery (cla551f1—

catlon)

Cold stamping .

_Manufacturer 5 name, date of manufacture, Heat

(melt) number, state of delivery (N: normal-

.ized,: B: Roughly forged,; V: 0il quenced and

tempered), Mark indicative of completion of

“inspection (if requested by inspecting author-

ity).

_3_015__553_'92523

Helt Ne., and other marks as quulred by the
purchaser or: its representatlve shall be
stamped on': one end . of the axle, ~not on the.
body of the axle.

. Culd.staméiug“ _
. After machineﬁfinished,.similar stamping
-shall be performed.

Manufacturer's name, date of manufacture,
identification mark, order number, melt
number, railway name 1n1tlals, and mark
indicative of completion of inspection
{(if requested by inspecting autherity).

Het-staméiug

Melt number,‘serial’numeer

Cold Sfauping :
Manufacturer's name, grade of axle, mgy
number, date of manufacture, Serlal nyi

ultrasonic inspection mark.

A IR et EL
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orged perfectly straight
ts whose cross sectional
four times the 1argest sec—

Forging ratio
Ingot + Axle > 4

Ingot + Blooming + Axle > 8

{Average cross—sectional
area ratio)

Forging ratio (ratio of minimum cross-section-
al area of ingot to maximum
cross—-sectional area of axle)

Ingot S >3

Ingot '_ﬁEE}}Sﬁl_ Axle ;:5
Billet

Ingot — "o Axle

il

4 (in total)

v
N

Workmanship

None

Workmanship

Ingot + Axle

Either process is

Ingot + Billet =+ Axle perm1551b1e_

Forging ratio from ingot to axle shall be 3

oY more.

ects

ree from any defects

ow ‘holes of any kind,
phosphorus and sulphur,
ilica.grains ... etc.)
hed to the prescribed

Discard

Amount of discard is specified.

Toh of ingot: 20% or more

Bottom of ingot: 5% or more

Discard
Detrlmental top and bottom portlons of ingot
Shall be .discarded.

The ingot shall be free from flaws, and all
the surface flaws shall be removed.

Freedom from defects

A sufflclenL dlscard shall be made from each
1ngot to ensure freedom from plplng and
harmful segregation.

Axles shall be free from injurious defects.

Freedom from defects

The ingot shall bé completely removed of pipe

or other incomplete portions.

?tampéd clearly when hot
fes about %mm high, as.

fame or initials

" and year of manu-

fRary to remove the mark-
fhis may be done only after
gobtained from the E.R.

The markings shall be
immediately machining

‘ Hot stamplng

The axle shall be stamped with melt No

- ingot No:, No. 1nd1cat1ve of location.

Cold stamping’

Manufacturer® s name, date of manufacture

.melt No., ingot dumber locatlon, classlflca—
tion of heat-tfreatment (Q, QA, QR).

: .HOt stamping Stamped on the part wheel shaet

to such a depth as will permit ,
__removal 1n flnlshlﬂg of axle

 Heat (melt) number,:mahufacture: s mark; date.

of manufacture,

‘state of delivery (classifi-
cation) : : :

"Cold stamping

Manuféq:urer's name, date of manufacture, Heat
(melt) number, state of delivery (N: normal-
ized, B: Roughly forged, V: 0il quenced and
tempered) Mark dindicative of completlon of
inspection (1f requested by inspecting author—
ity).

. pumbher ,

Hot stamglng

Melt No. ,-and other marks as requlred by the

purchaser or its representatlve shall be
stamped on cne-end of the axle, not on 'the
body of the axle.

Cold stamping

After machlne—flnlshed, 51m11ar stamplng

‘shall be performed.

Manufacturer's name, date of manufacture,
identification mark,_order number, melt
railway name initials, and mark
indicative .of completion of inspection

(if requested by inspecting authority).

Cold stampin '

‘Hot-stamping‘

Melt number, serial number

Manufacturer's name, grade of axle, melt

number, date of manufacture, serial number,

ultrasonic inspection mark.
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- When axles are ordered completely assembled
with wheels, £he pressure at.which the wheels

" were forced on the axles is to be stamped on
the respective ends of the axle.’

The arrangement of the markings is shows
below:

No. 2 End.

2

P.0. 74 TONS

'?;O' = Pressed on

‘P.8. and A. Co. = Manufacturer's initials
21.247 = Order number
C. 236 = Cast number .
E.R. 1964 . = Date.of E.R. order
No markings shall be stamped on the body of
the axle, . )

5. Lathe centres

'Lathe centres, made accurately central ko the'

" preéscribed dimensiéns, shall be left in the.

. axles after the ends, have been faced exactly )

square.

Lathe centres

None

Lathe centres

None

Lathe ‘centres

‘None

Lathe centres

None

6. Heat Ereatment

:After.fdrélng the axles shall be normalised
or normallsed and tough hardened and
.tempered . :

“'For normallslng, the cold axle shall be
uniformly heated Lo a proper temperature to
refine the grain and after having been soaked
at this temperature for a sufficient length
of time shall be withdrawn £rom the furnace

and allowed to 'cool under cover to below
the critiéal rasge in air.
The tough hardening shall always be in oil.

] The'tempering temperature must not be less
than 300°C. :

Normalizing, or norﬁalizing and tempering

izing

| Normaiz’

-Normalf
izing

d ?emper—
ing

' Ciass 1

‘| Class 2

(SFAS55)

830/880

{SFA60)

840/890"

- 840/890

'830/880

500/650

(°cy

Heat treatment

Normalized, or oil quenched and tempered.

HBeat treatment

‘“Heat treatment shall be either of tlie follow—

ing as agreed upon between the manufacturer

- and purchaser-

(a) Cooled in air {(rormalized)
(b) Qhenched in oil for suitable time

(¢) Guenched in oil and subsequently
tempered

_{510°C).

Heat: treatment

Gradé | w:|l F |.oe | m

Quenched
Tempered

Heat None | Normal—
treat-{ ized '
ment | ) Tempered

Normal-
ized,
Quenched-
tempered

Heat treatment furnance may be either a batch
furnace -or a coatinuous furnace,

if directly.heat—treated from forging, .the
temperature for entry to furnace shall be,
for grades F, G, and H, 1000°F (538°C) to
500° F (260 C)

Stress rellef shall be performed before
maching or at the, temperature of 950°F

If processed at 950°F or less,
stress relieving shall be performed.
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7. Mechanical tests

The mamifacturer at his own expense. shall
provide extra axles for testing as laid down
below at the rate of one axle for each 50
axles or part of 50 axles in each cast except
that:

(1) 1If there aré less than 55 axles in the
cast, one axle only shall be selected

(2) ' If less than 15 axles are ordered, or
less than 15 axles made from one cast,
the manufacturer may either (a) provide
an extra axle for testimg or (b) leave
a piece on each axle of ‘the cast of the

same diameter'at;the_end‘of-the axle so

that the E.R. Inspecting Enginecer may
stamp one of the pieces to be used for
the tensile and cold bend tests,

The E.R. Imspecting Engineer shall select
and test such ‘'of the axles as he may think ..
fit up to: the total stated above: The axles
_tested shall be considered to represent the
quality of those from whlch they were selec—
- Eed. : ! )

A1l axles, or piécés'of axles, tested'must
comply with the tests specified without
fulther heat treatment of- any klnd

{a) ' Falllnc welght test

The axle shall be placed upon beurings rest—
ing on a block of metal of wot less than
5,000 kgs, weight supported on a rigid con-
crete or other solid foundation, dnd must
withstand, without’ fracture, five, blows from
a weight of 1,000 kgs, as speclfled in table.

The axle shall be turned 180° after each
blow.

Tests

(1) Tensile, falling weight and impact
tests (%) '

Specimens shall be selected:

One axle for 50 axlee or less per melt
- and per heat treatment

Two axles for 51 axles or more per melt
. and per heat treatment

(2) HacroseoPic tese (%)

‘To be'conddcted oni hoth end faces of all
the test axles except those subjected to
falling weight test..

(3) Chemical co&ﬁoéitioﬁ(*)

The analy315 shall be performed once for
every melt,

Note: Those marked w1th (*) sball be
. carried out only if requested by
the purchaser

(4} Axles to be subjected to tests shall be
selected and- marked by the 1nspect0r of
the purchaser's side from among a lot of
axles presented by the manufacturer. '

(5 1-'f‘alln.ng welght test

Anvil shall be 10 tons or more in W&lght.

Tests

‘One axle to bé sampled as teést specimen per

unit of 50 axles or its fraction in each melt.

. One. axle-to be taken as test specimen for melt
‘of 15 axles or less.  Or, test specimen may be

cbtained by preparing it as an extension of an
axle, with its dismeter arranged to be same
as the end of the axle,

The axle for'testing and the specimen ob-
tained as an extension of axle shall pass
the test without belng re-heat- treated. B

Falling weight test

.Falling Roundeass |Distance; - ..thher of | Height of

N E. end between points X
wels {radius) of support :Plpws - fall _(H)
' i . 2
100kg <100 - | - 1500 - [ & ‘9;3259—
. o ..; Diameter at center

Freedonm from defects P ... 1000kg

Axle shall be turned through
180" afrter 2 blows, and then
given further 2 blows.

This test may be omitted ir a lot of less than
15 axles.

5 blows (w1th the axle turned through 180°
after first and third blows. Sub-
sequently it shall be- nlcked and

‘ brokem.) .

Falling weight: 1000 kg

Falling weight: 1000 kg

Tests

Teu$1le test, Mlcroscoplc structure (heat—

treated axle, Grade ¥, G, H}

Number of test spécimen:
‘One axle out of 70 axles per melt and heat
treatment.

Sampliné of test specimens:
Prepare an extension to each of the axles
of 5% or more in number per melt, heat
treatment and size of axle. From this ex—
tended part of the axle at the position of
R/2, a specimen shall be taken in axial
direction.

Tensile test:

Shape of test piece le" ¢ X 2™ GL

Micro scopic structure:

Cross section are to be observed.

Falllng welght test (Dnly for Grade U, non-
heat— treated)

Selected by Inspector, one/melt for each
size.

Distance between pbints'of éapportﬁ_ 3 feet
(515 mm)

Height of fall: H = 42 o
where: ¥ = height of fall (feet)
d = dlameter at center (in)

Number of blows: 5 (Axle shali be turned
through 180° after 1lst and
3rd blow.)
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(b)__TEnsile tests
 The tensile strength and dueﬁility shall be
- determined from a standard B.5.S.. test piece
C or D or from a standard continental test
plece Moor N.

The test piece shall be machlned cold from
one edd of |each axle tested in the. longitu-
dinal dlregtlon of the axle.
shall be cut midway betweéen the centre line
and tha surface of the axlée. HNo test piece
_ may be cut from any axle before all at

treatments of same! has been cumpleted

. The normalised axles shall show a tensile
breaklng strength of not less than 55 kgs:
‘per min?, with an elongation of not less. than
25 per cent on test piece C or D, or of not
less than 22 per:cent on test plece M or 19
per cent on test plece N.

The tough hardened axles shall show a ten—
sile breaking strength of not less than 60
kgs. 'per mm?, with an elongatlon of not less
than 20 per cent’on .test plece C or D, or of
not less than 18 per cent’ on,test plece M or
16 per cent on test. plece N. : :

The yield point nust not be léss than 50

per cent of the ultimate tensile strength,
'(The yield point is taken to be the load per
square inch at which a distinctly visible

. increase occurs in the distance between gauge

' pojnts on. the test piece, “observed by using
dividers aftér the removal of the load, or
at which when the load is increased at a
moderately fast rate ihere is 'a distinct
drop of the testing machine lever, or,
hydraulic machines, of the .gauge f1nger)

The test piece

Mechanical properties

Axles shall be subjected te test at the rate

of one axle per unit of 50 axles (ovr its
fraction) of the same melt and the same heat
treatment.

_Test specimen shall be prepared by attaching

an extension (hav1ng a cross section not

-smaller than the minimum dizmeter of an

axle) to the top of an ingot. Test piece
shall be taken, in axial direction,” from:
this specimen (after this is heat-treated)

" at’ the location 20 ro 30 mn inside from the
_surface.

Test items and shapes of test pieces

Tensile test: ;JIS No.4 test plece
’ :(1ﬁ¢ X SOGL)

.JIS No.3 test, piece
(10 " x 552 X, 2u)

" Impact tese:

' Bending test: JIS No., 5 test plece
© (19 % 25 % 1802 or more)

Test pieces shall be taken at R/2 position:

one axle in axial direction for tensile test,
and two axles in axial and tangentlal direc-
tions for impact test. .

Tensile test Impact test
| Classifi- Yield |Tensile. |Elonga- ?:ﬂrgy-SE)_
A pm‘n:2 Streng;h tion g-miem
kg/cm kg/cw C* Axial | TANBEN-
tial
Normalizatien | - | 50/65 1 |25 | 22
Oil-quenche&, _' o
and tempered : ISS:IG‘,.% L3 z8 x3

_Gange.Lengtn
of Test Piece

L . c* T
| 8i1evs R(TS)+2.54(EL)
Standard 5.657/5 R, 42.2A
test piece ; .
: 4/s R +2A

Macrographlc test

© Tensile test - | Bending anglef Impact Lest

Type .

of " [¥ield.  [Tensile |Elenga-|Reduction|Inside [Bending| Charpy
oint strength|cion of area |radiysiangie valye
0 T T
sreel [Ggfea™d| (hgfen®) | (2) ) | Gm) | ) |(kg.micacy
SFA |1 2 z 2 [ : L z5
55 28 55 23 35 16 180
SFA | 2 2 4 2 : ) Z4
60 10 60 20 1 22 | 180

- Judgement of test result shall be made in

accordance with the samples indicative of
limits.

Check analysls

5¢ gr. or more shall. be taken to get the
average chemical composition representing
the axles for test.

_The test method shall he the ‘same practiced
“in the laboratories of the purchaser’s

country. The composition shall be within
the specified limit.

Tensile test

Position at which the test piece is taken:
22 mm inside from surface of wheel seat in
axial direction, or the extension of axle

in axial direction..

Shape of tkest piece:

CLl4d (0.564") x 20.3 (0.798) GL . (&/h)y

Yield" - | Tensile - Elongarion
Point- (YP) 1. Strength (TS) (E1)
(T/in?) (T/lﬂ ‘ (%)
18/2 35 - 40 TS + E1 > 60
"1 (35 - 63 kg/mm Ik :

Bendlng Test (1n case of melt of 15 ‘axles or
:less, and not subjected to
falllng weight' Eest.}

P051t10n at Whlch test plece is taken:

Adjacent to’ the p051t10n of tensile test
piece .

Shape of test plece._

o 11/4" (32mm) x g (230mm) 18ngth,
/16" (1. 6mm)_(ra@1us at corner)

. Bend a test piece by means of 1" {25.4mm)
radius and 2" wide tool until both ends
of the test piece gets in parallel with
each other, The test piece shall not be
broken even the both ends have come into
contact. '

Judgement: Permanent strain caused by lst
blow shall be smaller than the
value’ calculated by the following
formula:

Max. permanent strain = —— "

where L =‘Length of axle {(in)

d = Diameter at center (in)
Tensile test ... to be earried out after the

final heat treatment

Journal | Yieid_ Tensile Elonga- | Reduction
Grade |diameter [ point [ Strepgth | tion of area
(&) (ksi) | (ksi) (1) )

2 & |2 z 2 z

¥ -8 | 50| &8 T 7
‘8 12 48 86 7 3
-1 [ 12,14 - 46 8 | 20 33
- 55%1 .90 . 20" 39
G AN 50% 85 . o | 39
(Q-T) 710 so% [ . 85 - 19 37
- - 48% | 82.5 19 16
ogeedlT T 75% | 115 - 16 .35
iU EE S 1] 65 | 105 18 35
®-eDf | gox | 100 18 35

Yieidipeint values marked w1th * shall
‘be the.values having 0.2%Z off set
indicated by strain gauges.

Mlcroscoplc structure test:

_The test. shiall bi conducted Jon axles of
Grades F, G, H, which shall represent

_uniform microscdpic Structures as a wholse.
‘The judgement shall be made by means of
standard samples indicative of limits.
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Should 'a tensile test piece break outside

the middle half of its gauge length (i.e.
out51de the length covered by a guarter of
the gauge length measured on either side of
the centre peint) it may be ‘discarded and
such break shall not 'bé considered as a fail-
ure of the test. A fresh tests may be made
by the manufacturer with a test plece or

test pieces taken from the same axle from
which the discarded test piece was taken.

(c) Cold bend test

A test piece 230 mm long ‘and 32 mm. Sguare
with 1.5 mm radius at the edges, must with-

stand being bent told by direct pressure from

a tool 50 mm Wlde the end having a vadius 25
mm until the side of the test piece are par-—
allel. The ends of the test piece are then
to be brought together without fracture,. by
direct pressure. (This test will be taken
only when less than 15 axles are ordered and '
the falling w31ght test has not been carried
cut}. . '

(d) Ultrasonic test

All axles should be exauined by ultrasonic
method using a probe of minimimi intensity
3 megacycles second, and should give a
cleay image on the ‘screen of. the apparatus
showing axle freedom from voids and cracks.

Ultrasonlc test

A1l the products Shall be subjected to this
test.,

Frequency: 2 — 2.25 MHz

Axial direction ...

2MHz 5B sensitivity (for quality of
reductlon)

Crlterla for judgement: BL.05 or more

2MHz ZB sen51t1v1ty (for defect)

Criteria for judgement: Absence of defect

‘Ultrasonic flaw detection tést

,Ultrasonlc flaw defectlon shall be carrled

out on all the axles at 2.25 MHz for heat—'

=treated axles and at' 1l MHz for non-heat

treated axles. This test shdll: be performed
after the machlnlng of both- ends (<250) and
the borlng of ceniter holes, or at any stage
after that. i )

The. sen51t1v1ty shall be 1/2" 1nd1cat10n
amplitude for heat- treated axles and 1"

_indication amplitude for non—heat treated

axles.
Judgement: Penetrability ...:1B or wore

Interior defect: ... More than.the
specified value shall
be unacceptable in
consideration of DAC.
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8. Additional tests

in the event of ‘the axie selected for testing
not satisfying the iequirement of the tensile
or bend tests, and the fracrured test piece
1nd1cat1ng that the result ‘doesnot fairly
represent the biulk of the axles, the B.R.
Inspecting.Enginéer at his dlscretlon, and

at the expense of the manufacturer, may take
two more test pieces “from the same axle for
repeatlng the test under which failure oc-
curred. The axles will be accepted if the
results of the repeat tests are. satisfactory.

-Should the axle fail in the falling weight
test two more’ axles shall be taken from the
same  lot for testing, either béfore or after

" the bulk has been subjected to further heat
treatment. The axies shall be considered to
have ‘passed the test if these two axies ful-
fil the conditions..of the falling weight and
tensile tests.

Magnetic parficle inspection

All products to be tested. Let current flow

through axle.

Additional tests

None

Retest

If the falllng w81ght test at the first blow

or any. other test fails, twice the number of

test pieces shall be taken from the same lot.

In this case both axles must pass the test.
If both axles fail, they shall be re—heat-
treated and be subjected to the test as
agread upon by the purchaser or its repre-
sentative.

“in each lot but shall be limited only up to

_(l) 'Macroscopic iﬁspectidn to' be performed on

Retest

If the test resulL falls to meet the requlre—
mwents, retest will be allowed 1f the’ defeet
is not caused by ruptures, éracks, or flakes
in the steel. Re-heat-treatment is permitted

3. times.

Supplementary requirements

These requirements shall be applied where so
specified by the purchaser. The details
shall be agreed upon between the manufacturer
and the purchaser.

the longitudinal and, transverse cross sec—
tions of the extended part, longest, of
the axles in. the same molten steel.

(2) If,.with the approval of the perchaser,
the manufacturer substitutes Grade T
axles for Grade V axles:

9. . Independent test

"If, the E.R. Inspecting Engineér desirés to
‘make independent tensile or other: tests of
‘the material, the broken pieces of any of
the axles tested shall be' placed at his
disposal for the purpose, free of charge.

Independent test

Nene .

-Iﬁdepéndent test

None -

'Indébendent test

‘Same as ERS.

Ihdépenﬂent test

None :

10, Metallurglcal test

" At the optlon of E.R., metallurglcal tests
nocording to acknowledged standards may be
conducted if so required by E.P. Inspecting
Engineer.

Metallurgical test

None

Metallurgical test

None

Hetallurgical test

None

Metallurgical test

None

- 29 -



ERS

JRS (JIS)

uic

BS

AAR -

- 11. Inspection

‘Thé E.R. Inspecting Engineer shall be allowed
‘unhindered accesses to the manufacturer's
works at all times during working huurs when
‘axles are in process of manufacture or de-
livery. .He shall be at llberty to inspect
the manufacture at any stage and to reject
.- any matérial which doesnot conform to this
specification., Material so rejected shall
be cut up or marked at once in such a way
that it cannot be confused subsequently with
satisfactory material.

Inspection

None

Inspection

Teét_Specimems shall be taken at the presence
of the inspector.

Inspection .
Same as ERS

12,' Testiné facilities

"Theé manufactirer shall supply the material
‘required for testing free of charge, and at
his own cost shall furnish and prepare the
recessary test pieces, and supply labour and
applidnces for such testing as may be carried
out on' his premises. in accordance with this
specification,; TFailing fac111t;es at his
own:works for making the‘prescribed tests,
the manufacturer shall bear the cost of
carrylng out the tests elsewhere

All test axles and rest pleces shall be selec-
ted by the E.R. Imspecting Engineer and the
tests‘shall be carried out in his presence.

Testing facilities

None

Testing facilities

None

Testing facilities

Same as ERS

'_ (4) Those which do not comply with .the Spe—

13. Cuérqntee

‘The axlesiare guaranteed by the manufacturer
for, 4 (four) years against any defect im—
putable to the manufacture and not revealed
.during” acceptance at .the mlll

The period 1is calculated from the ‘end of the
month stamped on- the axle.

Axles whlch durlng the guarantee perlod - ‘ghow
defects_elther making them unflt for service
or reducing their period of service are re-—
jected. The rejected axles are placed at ‘the
dispesal of the supplier.

When 2 (two) axles from the. same cast are
. broken in service, or When_more than 5% (five
per cent) of the axles:from the same cast
..Teveal defects. within the above conditions,
E.R., has the right to refuse the whole of the
cast, and to request replacement of the axles
 without charge.

Guarantee

None

Guarantee (Warranty)

Same as ERS.

Guarantee

Bame as:ERS.

‘or order, a manufacturer’s certification that

in aceordance with this spec;flcatlon together

Inspection

(1) The 1nspector represeuting the purchaser
_w111 have free access to the manufactur-
er's plants (durisg the manufacture of
the products ordered). Tle manufacturer
shall supply all the conveniences and '

assistance to the inspector that he may
recognize the . products are manufactured
-in accordance w1th the Spec1f1cat10n

The tests and inspections for acceptance
of products shall be performed in the
premises of the manufacturer.

(2) The pruchaser may conduct tests at his
laboratory or other places for deciding
the acceptance or rejection of the pro-—
ducts, provided that in this case the
expenses required shall be to the charge
‘of the purchaser.

(3) The 1n5pector shall inspect the axles
for their workimanship, existence of any
flaw, and .the conformance with the re-—
quirements specified'in the order .sheet

. and drawings.. If any flaw is found in
‘the inspection, the. manufacturer is
permitted to cut the flaws.

cification' are Judged unaccepkable
(abollshed) .

(5) The documents related to the thus abo-
lished materials shall be kept and
stored for' 14 days after the submittal
of the test report., If the manufacturer
is not satisfied with the test result he
may request re—test or re-inspection
during such period.

Certificate

Upon request’of the purchaser in the contract '
the material ‘or the manufactured and tested

with a respect of the test results shall be
furnished at the time of shipment.
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Inspection

Same as ERS |

Testing facilities

Same as ERS

Guarantee

Same as ERS

Inspéction
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" APPENDIX 42

COMPARISON TABLE FOR M4-1964 SPECI.FICATION FOR TYRES

ERS JRS (JIS) UIc BS AAR
1. 'Scope ‘Seope The tyres are for passenger car and freight Scope Scope
o _ oo I o car use. o
This specification covers two classes of Applicable to railway. cars. . For locomotive v.......... Class C, D, E, HT . . .
) k . C ARE K106-56 AR M1 24-56 {Heat erunted tyTan)
steel tyres: _ ) — - (Class) BVL, BV2 For carriage and : N — - " 3 " 5
Ccl A 1 i ‘ d il €lassification Symbols a8 né wagon ... Class 8, C, D, E, Drivt Detring tyres © | Brivin e Detwing tyces | Driving typzes | | Ortedeg cyres
ass A: or locomotives and rail-cars power HT otee® | or tresgnr trten s |iyven Bar . | Tar deetath | or mviccning | .| tor avitehios
bosies. - A o . . - :::.:ntm- lxk::u. for wviech- X a
: & ) : (Width x Thickness) g PR CR (ool ot TN Frodbcet Wl bty
. . . P _ - - :!:d!:‘::uek;.! tives whesls :m.:)., le:ﬂe:l witkeur brates
_Cla;s B:  for carriages and wagons gnd rail 135 % 80 STY80T ot eacac | oveska, oailer
S cars other than power bogies. R i Secellimeus | . brakes
: 125 »' 70 L
125 % 65  STYBOTH

2, Quality of material

.The tyres shall be manufactured from'the'High—
est ‘quality of steel ingots of a length and
weight to produce, after sufficient discard
has been taken, two or more type blanks from
each ingot.

- FThe ingots shall be made from the best selec-
ted material by the open hearth or electric
- furnace processes. '

Chemical Compdsitioh

dlass

Class

A T B
C _0.72-0.85 0._6240.75 _
si 0 0.15-0.35 0.15-0.35
Mo . 0.5-0.8 0.6-0.9
® 0.05 MAX - 0.05 MAX
8 0.05 MAX - 0.05 MAX
P+s 0.09 MAX 0.09 MAX

The manufacturer shall supply an amalysis of
each cast when required to do so.

-Qhality of material N
Kiiléd:steel by ope;—hearth furnace, eiectric
furnace or oxygen process.
€:  0.60 - 0.75  Remarks:
Si: 0..15 - 0.35
Mn: 0.50 - 0.90
. {acid) (baéic)
P: <0.050 <0.045
S: <0.050 <0.045

Cu content shall not
exceed 0.30% as
impurities.

Quality of material

(1) Open—ﬁearth Furnace or electric furnace.

(2) Iﬁgot or billet

c (Not' specified) Ni- (;O.BU)
si (20.50Y - - | Cr | (20.30)
Mn (21.26) Mo Qi0.0S).
P | - 520.05.. |V |(<0.0%)
s 220,05 Cu | (£0.30)
P+5| . <0.09° ’
Remarks : If fequested in fhe order

sheet, the content of element
indicated parentheses can be’
checked. :

Quality of material

Acid or basic open-hearth furnace, or electric
furnace ’

Quélity of material

Open—hearth furnace or electric furnace

ARE 10636 M =56
A z . < A B < L]
locomotive Carriage and Wagon € | 0.50 ~ 0,83 | 669 ~ 0.3 | 0,70 - 0.85 (0,32 ~ 0.67 | m.62 ~ 0.1t B.iZ ~ 0.82
c ’ p | & , HT g I ¢l N E | ur 51 B 0,15 - 0.35 0.15"- 035
: ) .50 - 0.9 .50 - ¢.90
. i 0.06 ¥ - z005 0.5
P <0.05 ©zplos | Aeld T gS =005 < Som Frxs
aeid < 0.06
0.0 <0,06 .= <(.05
s .05 < Basic < 0.05 | =
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3. . Freedom from defects: rolling tolerances

'Alifeerface defects shall be chippe& out of
the tyre blanks befeore they are rolled.  The

Freedom from defecrs

Freedom from defects: rolling tolerances

(1) ' The tyre shall be sound as-a whole and
be free from cracking, cavity, and any

Freedom from defects

'(1) Tyres shall be free from any injurious
defect.

Rolling tolerances.

Allowable dimensional tolerances

+ 1/16"

The tyres shall be stamped distinctly when
hot on the cutside face near the. rim of the
wheel centre in letters not .less than 9.5 mm
(3/8“) nor more than 12.5 mm (1/2"} in size.
with the following data: cast number, name
or initials of manufacturer order number.

. The stamping shall ot be_done in such a
manner as to form a possible cause of sub-
sequent failure and shall be so placed as to
be still-legible when the type has worn down
“to a minimum thickness at the centre of the
tread of 32 mm (1 1/4™).

Subject to Instructlon by Pre51deut of JVR
No. 544_"ques for Stamping on Wheel Sets™.

Hot—stamped on the exterlor rim face, after

-rolled. . S
-(l) Stamped depth

‘3 or 4 tm

(2) Items to be sLamped
: . Cast number, manufacturer s mark,
serial number, date of manufacturer,
Class of: steel (BV1 or BVZ),
Stamp of inspector.

tyres shall be free from any defects such as defects which may deterriorate the . ) L . . .
.pipes or blow holes of any kind, undue seg- Iquallty in the course of usage. (2) Tyres ehall be Sepplled 1n_spec1r1ed a. Height of flange ......... _ 0
regation of P. & 8., Oxides grains, silicate dimensions and with tolerances agreed :
or 3111calgra;ue . ete. » and shall be (2) Dimensional tolerances upon. b. 'Thickness of fiange ...... + 1/16"
ﬁinishedtzccurgtely tz tEe dimensﬁon; speci- None Unless otherw15e specified, UIC 810-2 ' /8".
ied in e order, and shown on the drawing * ghall ‘appl . B I
supplied by the E.R. Mechanical and Electri- PPy . ¢. -Radius of threat ......... - 1/16"
- cal Engineering Department. The follow1ng UIC 810-2 (mm) . . + 3/16"
tolerances, however, will be permitted: ) . d. Width of tyre ...... e 0
: ; o Tolerance for inside diameter fg . .
Over Under ) i . e. .Inside diameter ..... e * g/&"
- - - - . . . & -
Internal diametar as Tolerancé for ocutside diameter _i ‘ '
rolled (i.e. machined , f. Outside diameter
diameter minus machi- . Tolerance for width +1 : ‘
ning al;owanee ........ . Nil 3 mm . . i - against outside diameter +1/2"
- — . PR of 54 or less civaienans
External diametér as . {(Tolerances marked with * shall be . -0
rolled (i.e. machined “dimited on the variation of the -
diameter plus machi- : . maximum variation of 6% of theore- a%ainst vutside diameter 3/8"
ning allowance) ....... : 4.5 mm | Nil tical weight.) of J4 or more .......... - L/8"
Wideh L0., 0 e 1.5 mm | Wil
4, Branding Branding Branding ._Brandihg Branding

(1) Tyres shall be hotmstemped clearly with
the marks requested by the purchaser
together with cast number. :

(2) They shall vemain 1eglble even when the-

tyre gets worn.

© - Ltems: _Mandfecturer'a_name or its trade

Height of letter: 1/2"‘0r more
" About 1/4" from inside
. diameter as finished

Position:

mark, serial number, cast number,
indication of class, date. of
manufacture

(1) It hot—stamped mark gets illegibie, cold
stamping shall
of tyres for locomot;ve use.

5. -Heat treatment

The tyres. shall be heat- treated according to
the standard speclflcatlons of the Country of
origin. . .

Heat treatment

Norrnellzed after controlled coollng

Heat treatment

Slow cooliﬂg afrer roliing;” (Normaiization
shall be performed if requested in the order
sheet or if the manufacturer 50 specifies.}

Heat treatment

Locomotive .... Class C:
Normalized, or 011—quenched
and tempered

'Other classes: . )
0il~quenched and tempevred.

Carriage and wagon..... Not specified.

Heat treatment

(2) Set number shall be marked with paint

AAR MI06 ..... Not specified.

AAR M124 ..., (1) Quenched.aqd tempered

(2) Tempered, and then con-
trolled cooling

- 33 -



ERS

JRS (JIS)

UIC

BS

AAR

6. Number of tyres‘to be'tested.

Extra tyres for testing 1n the manner des-
cribed in ‘claunses 7 and 8 shall be provided
by the manufacturer, at his own expense, at
the ‘rate of one tyre -for each SO tyres ot
portion thereof in ‘each cast as submitted
for’ testing, with the exception that if
there are mot mere then 55 tyres 1n the cast
one tyre only shall be selected.' 'The E.R.
Inspecting Engineer shall select and test
such of the tyres as he may.think preper to
the .extent of the number specified above.
The tyres tested by deflection shall be
handed over to the E.R. Iaspecting Engineer
. free of charge if required and shall be held

'to. represent correetly the average guality
of the lot presented from the cast from which
they were selected. :After selection of tyres
for testing each . test- tyre shall’ comply with
the following tests without further re—
heatlng or any other manipulation ‘whatever,
‘either of the tyres: selecied for testing or
of  any portlon cut therefrom to furnish the
fest pleces.

Number of tyres to be tested

Specimen for analysis: to be taken.one from
each cast.

For falling weight and deflectiqn test:

One tyre from every.

cast.

Number of tyres to be tested

Tensile, falllng weight and 1mpact tests.

Macroscoplc test
1 for each cast of 50 tyres
2 for each cast of 307 100 tyres

3 for each cast of 100 tyres or more

’ *
Brinell hardness test

Each tyre shall be checked.

(Note: Tests marked with ® shall be carried
out only if requested.)

Number of tyres to be tested

(1) Falling welght and tensile tests:

One test speclmen per unit of 55
tyres or its fraction of each cast
(charge). ’

(2) Ladle analysis:

If reqheste&, there shall be submitted
the analytical table of C, Si, Mn, P,
S of each cast of steel. -

Number of:tyres o be tested

. One (ingot for test) per one
(melt of) molten steel
AAR ME24 ...
(1) Unless’ otherw1se spec1f1ed, one of
the following two shall be selected
-at the dlscretlon of the manufac—
turer : :

AAR M106

i) Ten51le ‘test (1ugot for test) shall
be conducted on one representative
bar taken from a lot of each cast

- and tempering, and as supplementary
the Brinell hardness sghall be mea-
sured on 10% of tyres of each lot
of molten steel.

(ii) Brinell hardness shall be measured
ont all the tyres.

{2) ' If specified in the order sheet, one
" tyre taken from each molten steel
shall be subjected to ten51le test,
and as supplementary to it Brinell
hardness shall be measured on 10% of
‘the tyres of each let of molten
steel

7. Falling weight test'

THE.tyre shall befplaced_in:a running posi—
tion with the tyread resting on a block of

. metal ‘of not less than:5,000 kgs (5 tons
‘approx. ) we1ght supported on a rlgld ‘concrete
or other solid foundation, and shall with-
~stand, without fracture, blows from a fall-'
;. ing weight 'of 1,000 kgs (1 tom approx.). -
The weight shall be zllowed to f£all freely
on to the tread from helghts of 3 m (10 feet
approx.}, 4.5 m (15 feet approx.), 6 m (20
feet approx_) and upwards, until the deflec-
tion of the tyre corresponds to that given
by the follwoing_formula.

The_following formula shall be used for
determining the defleéction to be obtained
under the falling-weight test:

Falling weight test

Falling weight test

Falling weight test

Falling weipht test
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Dy = % . g% Shrinkage of inside diameter Formula for determination of deflection Formula for determinat:ion of deflection
N ‘ ) 4 -~ 38)2
(in mm) - n? D = (
£=0.56 5= : e s None

vhere:

D = dgfle:ction in mms per mm of the:
Cinternal diameter of Cthe type.

d1 = diameter of tread in mm.

fi = ultimate tensile stress in kgs/inm2

or D, = 0.08 &
where: ) .
D = deflection in inches per inch of

the internal diam. of the tyre.

Inside diameter (finishéd) :

Ttem
: less. than 1000°

1000 or more

shrinkage of 2

diameter

Wi

(2

2
%(%)__ J

wheére, D = As-rolled inside diameter

T As-volled thickness

Heigﬁt from which the weight is let £all

where;
£: Deflection (mm)

D: Medn diameter (mm}

(Outside dia. + Inside dia.)
"2

R: Minimum tensile strength (kg /om? )

e:- Thickness

where. )
D: Deflection (in)
d: As-volled inside diameter (in)
S: Depth of snip (in) .
As-rolled thickness (in)
N:‘ constant

=45 D= 50
=55 HT.= 60

Section 1 c
: E

Section 2 B = 45
bl

The_above.B.H.N. are the figures obtained on
the tyre surface.

25

where, A: E.lo'ngatio'ril [¢3)
L: Gauge leﬁgth' of test piece

8: (ross section within gauge '1.ength

d = diameter of the tread in inches. _ (in mm) - ' c =50
. ’ . . . . L, Falling energy (kg.m) by one blow shall = 55 E.HT = 60
f = ultimate Ler}sﬂlg sfress in tons, In61de__d:_|.a. of tyre lst time | . .an time be 15 times the weight of tyre (kg). . ) . »
per square inch. (finished) . . & after - : . .
. Ch. . Falling weight = 1 tom
. . . ) . . T d b .
In case where the required deflection has less than 1000 2,500 . nereased ay Height of fall = 10, 15, 20, ..... (ft)
L T ha b ; ; ; 500 each time . ‘ YT T
- been very nearly reached, the height of the —— : . i . :
final blow may be reduced at the optiom of s Increased by
: N : . 000 e 3,000 .
the manufacturer so as to provide that the 1 OF. mov ’ 750 each. time
required deflection is reached by that blow. i
8. Tensile test- Mechanical Prop'ei‘ti.es Mechanical: Properties’ ‘Mechanical propiefties L ﬁechanical -:pricrp:ettieé'
A standard B.S.S.. test piece:C .or continental — — - e 1. - Tensile strength ... R- ' ' ' ‘

" test piece M or N, machined cold from: each Tensile strength | Elongation Reduction ¥ ’ ‘ . Specifll Elonga- | Reduccion | Brinedl
L P 2 : i . g g of area i L Lo . . 2 Usagt-_: Class _Tensi.l_e strength - Eiongation c:‘ioa Class Tensile strengrh 'ugng'i of srea h:'rdnass
type tested as above, and taken from the . foe . : _ _ Class BV:y . TS.:60 ~ 72 kg/mm : : — - - : . b T

- position shown in the sketch, shall show not 24 R . L L ~ K 2 (kgfmn®) {0 (r/in?) (%) (u:.r_xn’) 5&3.'1) L (X (2}
less than the minimum tensile -breaking stress “(kg/mm ) ) - (#) . (%) Cla_ss ; BV2 s '?_0_ 84 kg/mn 77.2-88.2° (49~56) >18 ~ >15 aE A | 2105,000 273.8) k2 216
. . . L : : = - _ s - N : R S o . SR B == woe-se | B |zriseen ] cade zia 234
and e.long.-%tlo.n glven in t.he.f=ol]‘.ow1ng tabl.e 74 . 98 .:]_._4 - >89 | >218 - >13 2. Coefficient of quality ... C oioriive | DT 8827992 hisew63) | 2137 sn . ¢ |ssom | Garm ss:| o
) S T s : : ) |-99.2~110.2 "} (63~ I ESTAN 2110,000 77.8) 16 am >223
] Non-annealed > 95 E |9 '11:0 2 '(63 7'0) M-z AAR : :izs o0 Ea? 9 il. 28 Sasb
Minimum rensile | 'Minimum elongation'X | = ) . . Lo - HT ]110.2~)121.2 {70~77) >9 H125-36 . -=”0‘000 . (:93") =1z :14 za; .
breaking load i tere . B.H. Pesition for takin : > 109 = 2140+ =8- z z b
Description e Test plece o e & Amnealed - . > B. | 66.1~77.2 | (42-49) |18 - 314 : v |issioo0 o femee | ime | e |am e
kgsfmmt | rex. c LI L P . s ¢ | 77.2-88.2 (49~56) 314 ~ 12
" T - Carriage = =
Class A |88 ~ 97 |56 - 62 | 11 -9 16 9 {265 - 300 : . ) 88.2-99.2 6~6 -
a8 A . _ Test Piece 8.16 V5 R + Z.54, and Wagon i (56-63) 212 ~ 210
Class B 7B - 88 {50 - 56 1 13 - 13 12 11 35 — - 99.2~110.2 (63~70) 210 ~ >8
Qi) 5.65 V5§ 1 ®+2.24 Hro 1110.2-121.2° | (70-77) 28
4 V5 R + 24
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3. tmpact rest .. B, >3 (2} Position at which the test piece is (2)  The position at which the test piece is
B, T2 taken. taken from the tyre itself.

::Igs o
L]

Should a tensile test piece break outside the
middle haif of its gauge length, . (i.e. within
the length covered by a quarter -of the gauge
length measured on either side of thé centre
piont) it may be discarded and such break
shall not be c0n31dered as a failure'of the
test, ‘and a fresh test or fresh tests may

be made by the manufacturer with a test
piece or test: pieces. taken from the same tyre

from which the discarded test plece was taken.

4. Brineli'hardness test

The variation in hardness of the tyres
in the same cast shall be within 30.

5. The position at which test piece is taken

{Tensile test) ' (Impact test)

ok ek P

15 ) 10

125, 4 mm

22.23 mm

9. Additional tests before rejection

In the. event of_the tyré_éelected_for testing
not satisfying the requirements of clauses 7.

and 8 the E.R. Inspecting Engineer shall make

further tests, as specified below,. at the'
expense of -the manufactuter, ‘before finally
teFuslng or acceptlmg the tyres represented

(a) Should the tyre fail in the falllng
weight test, the ﬁanufacturer may submit
“two more tyres from the Same'lot for
- testing without subjecting the bulk tg
heat treatment or re-heat treatment.
Should. such re-tests not be made, or
should either of the re~tést'tyfes £fail
‘to. fulfil the conditions of the falllng
welght and tensile tests, the manufac—
‘turer may with the concurrence'of the
‘E.R. Inspecting Engineer, re-heat treat
the bulk and submit for testing either
one or: two further tyres as may be
agreed with the E R. Inspecting Engineer.
Should the: results of thege Tepeated
tests he_satlsfaetory, the‘tyres re-—
presented shall be accepted. ' Should
either of these tyres fail to fulfil the
conditions of the falling weight and
tensile tests, the tyres represented
shall be rejected. .

Additiohai'testé before‘fejection

.Falllng welght test :

1For re- test, take addlttonal two spec1mens

_if the result. of the re-test is not accept—
able, allthe ptoducts of the same cast shall
" be heat- treated only for once,:and- thus re-~

test may be conducted.

Ten51le test

For re—test, heat treatment may be performed
only for once, provided, however, that ‘those
specimens which were heat—treated for fall-

ing weight test shall not be re-heat-treated.

Additional tests before rejection

none

. Additional tests before rejection

=Falllng w31ght test and ten511e test

:Retest shall he cevducted on additional two

tyre of the same lot.” Both. tyras have to
pass; the retest.  If either of the two faiis

"to pass the retest; the tyres of the lot

shall be re-heat-treated, and the test shall
be repeated.

Addltlonal tests before re]ectlon

For retesting, test pieces.’
'shall be’ taken from the tyre
‘itself.

AAR M106-56 ...

AAR M124-56 ...:In case of failure in test, °
: " the tyres represented by the
"test piéce may be re-tempered,
or. Te—quenced and tempered.
This repetition is permitted
only up to 3 times.
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(b) Should the tyre fail in the tensil test,
and the fractured test piece indicate
that the resuit does not fairly re-
present the bulk of the tyres, two more
tensile test pieces shall be taken from
the same tyre for r'epeating the kest.
The tyres shall be accepted if the re-

-sults of the repeat tests are satis-
factory.

"10. TInspection

. The R.R. Inspecting Engineer shall be allow—
- ad unhindered access to the manufacturer's
works at all time during working hours when
Lyres on ordér are in process of manufacture
or delivery. ' He shall be at liberty to in-
spect the manufacture at any stage and to
reject tyres or material not conforming to
this specification. Any tyres or material
s¢ rejected shall be cut up immediately or
marked at once in the presence of the in-
spector in such a way that they or it cannot
be confused subsequently with satisfactory
tyres or material.

Inspection

None

Inspection

None

Inspection

Same as ERS

Inspection

None

11. Testing facilities

:The manufacturer shall supply the material
‘required for testing freée of charge and

shall furnish and prepare the necéssary_tést
pieces at his own cost; and supply labour:
and appliances for such testing as may be.
carried out on his premises in accordance
with this specificatioan. Failing fécilities
at his own works for making the prescribed
tests, the manufacturer shall bear the cost
of carrying out the tests elsevhere.

Testing facilities

Hone

Testing facilities

None

Testing facilities

Same as ERS

Testing facilities

None
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L. Quality of material

The spring plates shall be made from the
highest guality of steel made from best
selected material by the acid ox basic
open heavth, crucible or electric
furnace processes.

* The steel is for water hardening and shall
conform with one of the following analy-
sisi—

(a) Plain carbon steel:

Carbon ...... - 0.45%Z to 0.65%
$ilicon,.:... 0.30% max, .
Manganese.... 0.60% to 0.80%
Sulphur...... 0.05% max.

~ Phosphorous.. ¢.05% max.
(b) Silico-manganese steel:

" Carbon,....

. . 0.40% to 0.55%
‘Silicon ...... 1.50% to 1.85%
Manganese ... 0.50% to 0.75%
‘Sulphur ..., - 0.05% max.

* Phosphorous.. 0.05% max, :
The manufactufer: shall supply an analysis’
‘of each cast when required to do so.! The
E.R. Inspecting Engineer may take samples
at the rate of one per cast for inde—

. penident analysis if reguired, such analy-
sys being made at his own cost and not
at the charge of the manufacturer. '

Quality of material

Steel materials shall be made from killed
steel ingots.

Quality of material

Plain carbon

Plain carbon | Silico-manganese
steel. steel
Chemical . . -
composi- suP3 SUP4 SUFP6 SUP7
tion )
e 0.75 | 0.90 | ¢.55 0.55
~ 0.90] ~ 1.10 | ~ 0.65| ~ 0.65
i 0.15 0.15 1.50 1.80°
~ 0.35| -~ 0.35] ~1.80( ~ 2.20
- 0.30 | 0.30. [ 0.70..| 0.65
bt ~ 0.60 |~ 0.60| ~ 1.00| ~ 095
P | <0.035| 20.035|£0.035} 20,035
<0.035| £0.035[ £0.035} €0.035

"Tn each type of éfegl,'tbe content of Cu as
impurity shall not exceed 0.30%.

‘Manganese
) steel | chromium steel
Chemical :
composi- SUP3 5uP9 SUP9A
tion : : ' '
_ ' 0.50. | 0.55
€ 0.75-0.90 | _'0.60| ~ 0.65
- 0,15 | 0.15
5i o.lsfuoﬁas | -"o.3sl ~T0.3s
: _— 0.65: § D.70
M
Mn 0.30-0.60 | “""usl TiTo0
P _ <0.035 <0.035| £0.035
] <0.035 £0.035{£0.035
0.65 | 0.70
cr - . ~ 0.95] ~ 1.00

" In each type of steel, the contents of Cu as

impurity shall not exceed 0.3Z.

. Manganese Vanadihm..Bofon
chromium steel | steel
1o steel .| " '
Chemical : —
composi- SUPY- | SUP9A'|  5UPL0 |SUP1IA.
tion T Lo :
S | 050 lo.ss|o.4s 0.55. |
: ~-0.60]~0.65~0.,55 ~ 06571
i 0.155| 0,15 .| 0.15 0.15.
>t “~.0.35] ~0.35 [~ 0,35 .| ~0.35
Ma | ©-85 [ 0.70 }0.65 1 0.70
i~ 0.95]~1.00| ~0.95 | ~ 1.00
‘P | €0.035]%0.035/€0.035: .| £0.035
<0.035|%0.035120.035 | £0.035
e 0.65 |o0.70 |.0.80 - 0.70.
~ 0:95| ~1.00{~1.10 | < 1.00
0.15
v ~10.25 -
‘B - - - - >0.0005

In each type of steel, the contenis of Cu as
impurity shall noi exceed 0.30Z.
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Freedom from defects

The steel when rolled shall be smooth on
its surface, free from defects of any
kind, and the edges shall be rounded to
a suitable radius.

Appearance

Steél:materials shall be good im finish,
uniform in quality and free from any defect
detrimental to use.

Appearance

Same as left column (JIS).

Dimensions

Rolled platés shéil be supplied im the
i sizes specified in the order. The follow-
ing tolerances will be allowed:

On thickness : Plus 2% minus 1.5%
On width Plus 0.6% minus 0.6%

The-piates ordered for stock purpose:are
to be to the commercial lengths 5m. to
5.5 m. ’ o

However 10% of _the plates can be acéepte&ﬂ

with lengthg varying from 3.- 5 m.

Whon so specified bars or plates 10 mm
thick and above shall be provided with a

.- rib parallel to’ the edges of the bar and

‘of  the dimensions shown on the given
:sketeh., : :

The axis of the fibs and grooves shall be
¢ coincident and shall not vary from the
axis of the bar by more, than 1 mm.

" Dimensional Tolerance of Flat Steel

For details, refer to JIS G 4801.

Diﬁensional Tolerance of Flat Steel

Same as left column (JiS).

Branding

' ‘Each plate shall be stamped with the .

. manufacturér's initials, the date of
manufacture, . the. letter "E.R." and the '’
order number, im- such a manmer that risk
of injury is reduced to a minimum.

The plates are then delivered in buadles.

Marking

‘Steel materiélé'éhall be mérkedfbn.eabﬁ

bundle with the following items by means of
suitable method: ‘ :

{1} Symbol indicative of t§pe of steei':
(2) Molten steel No., and Inspection Ho.

(3) Manufacturer's name or its initials

Some of the%é items may be omitted if approv—

ed by purchaser,

‘Marking

© Same ‘zs 1eft'c61umn (JIS).
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Camberlng test

Up to 37 of the bars or plates comprlslng
each delivery {or each portion of each
delivery, if several sizes are included)

" may be taken ftom the bulk:and a sample

from each 'shall be tested in the presence
of the E.R. Inspecting Engineer when they
shall comply with the following test.

Pieces of the steel of length 60 times
the thickness shall be cambered to a -
radius-80 times their thickness (as shown
in‘ table I}, hardened and tempered. - They
shall be pressed‘straight and the camber
noted after release, after which they
shall stand being pressed straight agdin
six times in quick -succession without
showing any permanent set.

Cambering test

None

Cambering test

None

Bardening and tempering

All plates shall be carefully hardened
and tempered.

=Sprlng plates, after formed,
'trgated uniformly,
.performed ordinarily by guenching and temper-
ingl C T :

Ouenching-and tempering

“shall be heat-
‘Heat treatment shall be

"Aftar formed,
© tempered.

Quenching and témpering

they shall be quenched and

Comptession testé (AsséﬁBlédﬂspfing)

AL sprlngs shall ‘be’ tested by belng de-

fected by a quxck actlng scrag before the
buckle is put. on to an amount equal to
where L'is the length of. the top S

:pgate in mm$ or’ inches measured along the
and t is the

are¢ as shown in the sketch,.

'" thickness of the thickest plate in mms .

or inches. ' ‘They shall then stand being
deflected again three times in quick
succession without showing any permanent.
set, The required deflections are showm
in table T1, and shall not be exceeded at
any time durlng manufacture by more than
15 per cent.

‘Scrag Test-

After once applylng test load ‘méasure free
camber and free height.

~In case that
.the 'load to

before and after this loading.
the test load is not specified,

“be. applied shall be ;such  that will produce

surface stress of 70 kg/mm? for plain carbon
steel sprlngs and of 90 kg/mmz for steel
alloy springs.

In this case the following équation shall
apply. .to the calculation of test load:

"Scrag Test :.f-.‘=“

'After applying test load measure free camber
Then apply the same
load repeately -a few times, and measure free .
-camber and ‘free height.

Compare the measures . camber and free height.

" be applied shall, ‘as a rule, be Such that
will produce surface stress of 70 keg/mm2.

and free height. Then apply the same,load
repeatedly a few times, and measure free: '
Compare the measure—
ments before and after this loading.: In case
the test load is not specified, the load to

Test load ghail be calculated by the follow—
ing formula:
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_All-the: plates shall be S0 fltted that
. the: stress when in, service is® ‘as unlform
as 90351b1e throughout the sprlng

When requlred sprlngs may be exam1ned by.

removing the ceéntre. bolt or clip after
which the:plates shall separate so as tq

‘touch ‘each other of the extremities, . and

each .plate shall show a regular curva-
ture and spacing. The ends of the
plates of all springs shall be'in con—
tact with the adjacent plate after the
buckle has been fitted.

- The free camber shall not* exceed that
specified by more than 3 mm. or 2 per’ )
cent of the above deflections, whichever
is the greater, and it shall not be less
‘than that specified by more ‘than half of
this tolerance.

Up_to 5 per cent of the springs may also
be tested under specified loads to de—
termine the range and deflection per tom.
Wherever possible this shall be dome
after the buckle has been fitted.

ZbEtl
3Lwtw

where: P and'applied aon springs (kg)

o Surface stress of 3pr1ng
: : (kg/mmz)

£y : Plate th1ckness (mm)
Ly ¢ Max1mum plate thickness (mm)
b : Plate width {mm)

Iy @ Span under specified load (mm)

' Free :cambet 6ﬁ free height is 5pecified only.

as approximate dimension.

ubt?

‘Q‘ .
el = 22 . ad
For [ <80, P = o r=0.5e)

2> nbt ._
For o =BQ, P = T3 [s 2
where: 2P : Load applled on sprlngs (kg)
g : Surface stress of spring
S (kg /mm?)
t : Plate thickness (mm)

b : Plate width (mm)
28 : Span under specified load (mm)
2e : Width of buckle (mm)

n @ Total number of spring plates

Sprlngs shall be ‘given adequate nlps. ‘When
springs are assembled together, the clearance
between plate springs. shall conform to the
follcw1ng requlrements

(1) 'Clearance between spr1ngs shall be 1 2Z
ot less of plate w1dth .

z) Clearance betweeﬂ top plate and 2nd
plate shall be 0.4 nm or less at the
position situated 5 wm from center of
eye toward buckle, under the iocad of 2
tons. '
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Bucklés-

The buckles shall be ‘made of ‘good flbrous

iron hav1ng a tensile breaking strength
of not less than 32 nor more than 38 kg.
“per sq. mm. (20 24 tons per square inch},
. or of suitable steel having a “fensile
breaking strength of not less than 38 nor
more than 47 kg. per .sq. mm, (24-30 tons
pPer square inch. The elongatlon in each
case, ‘measured on a standard test piece
A, having a gauge lemgth of 200.mm (8") -
(see Appendlx), shall be not less than 20

per cent, and in the case of buckles made’
- from the, SOlld the elongation measured on

standard test piece. C or T, 'shall be. not
less thav 25 per cent, and the material

shall admit of bending, when cold, with-
out showing crack or falw, as follows:

For diron, 19 mm. (3/4")} thick through
an angle of 120 degrees.

For irom 16 mm. (5/8") thick tﬁfdugh.
an angle of 130 degrees.i'

For iron 13 mm (1/2") tthk througH
an angle of 140 degrees.

For steel all thlcknesses Ethrough
an angle of. 180 degrees.

S Ao all cases the 1ns1de radius ‘of  the
bend -shall be nof greater than.l 1/2-
t1mes the thlckness of the test: plece.

The manufacturer “shall supply a copy of
the tensile test results when requlred
to do so. Tensile tests shall be made
- at the rate of one per three’ tons for
iron and one per cast for steel.

The buckles of carriage:springs, and
other springs of similar pattern are not
‘to.have the bosses. welded-on, but they
are ta be. forged from solid’ wroight iron
or .suitable ‘steel ‘of the quality’ speci-
fied above, allowance being made’ for the
smith to dress, weld, and finish the
buckles to the required dimensions shown
on the drawing supplied by the E.R.
Inspecting Engineer.

Buckles

Noene

Buckles

Killed steel S$10C or equivalent.

Method for manufacturing buckles

For locomotive

Seaml
and tender o ess

Weld at one point

Welding at two points or
¥or other use less (at upper part of
buckle, or its upper and
lower parts) ’
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Finislied forged or welded buckles shall be
‘selected by the E.R. Inspecting Engineer
at the rate of one per cent, for testing
to destruction in the following manner:

Taper blocksishall be forced through the
buckles, straining the metal both at the
sides and ends. Should the buckle select-
ed -part at the weld, or break in an un—
satlsfactory manner, other buckles up tc
five per cent shall be taken, and the
bulk represented passed for use if the
fractures are to the satisfaction of the
E.R. Inspecting Engineer.

9. Rejection . Rejection Rejection
Should the material or the finished
springs .or buckles fail to comply with
every particular with the above con- None None
ditiens, the ‘lot from which the samples
were selected shall be rejected.
10, Inspectlon _ Inspection Test and Inspection
: The E. R Inspectlng Englneer shall ‘be The 1n5pect10n of sprlngs shall conform to- 1. Charagteristicé tests
allowed unhindred access to; ithe. works of (1) to (4) beiow, provlded that the :sampling.
" the . manufacturer at all times during system in case ‘of ‘lot inspection- shall be, . 2, Scrag test
‘working houis when springs on order are agreed upon between ‘the’ parties concerned :
in process of maaufacture or delivery. with &ellvery. 3. _Hardness test
‘He shall be at liberty to inspect the :
~manufacture at any stage and to reject (1) Dlmen51ons and: hardness of sprlng plates: &, Inspectlon for flaw or cracklng o welded
‘any material which does not conform to : buckle.
the requirements of: this specification. (2) Appearance and dimenslons of sprlng
Any material so rejected shall be cut up . .
or: marked immediately in:the presence of (3 Permauent set
the imspector in such a way that it can— o : :
not be confused subsequently with satis- " (4) Loading characteristics .
factorY materlals R AR
11.

Testing facilities

Thé manufacthrer shall supply . the materi-
al required: for testlng free of charge
and at hls gwn'cost shall furnish and
prepare the necessary test pieces, and
supply labour and appliances for such
testing as may be carried out on his
premises in accordance with this speclfl—
cation. Failing facilities at his own
works for making the prescribed tests,
the manufacturer shall bear the cost of
carvying out the tests elsewhere.

Testing facilities

None

Testing facilities

None

- 43 -~



ERS

J1s B2701

JRS17300-26G-15AR4A

12,

Painting

Fach plate shall be given.a coat of
graphite and oil on the surfaces in con-
tact before final assémbly, and the whole
spring when finished, shall be given ome
cost of red lead and one coat of black
paint.

None

Painting

_The outer surfaces of spring buckles -and top

plates shall be applied with one coat each
of ‘anti-corrosive paint and, unless specifi-
cally indicated, of black paint. - The other
parts shall be varnished with oil. '
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Quality of material

The .springs shailwbe manufactured from

the highest quality of steel made from the

best selected material by the acid or
basic open hearth, crucible, or electric
furnace processes. '

The steel shall conform with one of the
following analysis: '

(a) Plain carbon steel:

Carbon : 0.97 min. 1,27 max.
Manganese : 0.45% min. 0.75% max.
8ilicon : 0.30% max.
Sulphur : 0.95% max.

: 0.05% max,

Phosphorus

"The higher limit of manganese should

correspond with the lower carbon content,
and vice-versa in any partieular cast.

{b) Silico- manganese steel:

C.0.50% o 0.607 (12
Carbon™ = {yehy (o 0,707 (D
Silicon  : 1.40% to 1,90%
‘Manganese’ : '0.70% to 1.00%

Sulphur ~ :':0.05% max.
Phosphorus : 0.057 max,

:{1) for bars up to 10 mm diam. or
" . thickness. o
{2} " for bars ovexr 10 mm diam. ox
" thickness.

(c) . Manganeée;chrpmé Steel:.

carbon | 0% to 0.60%

' 0.5
‘Manganesé- 1 0.65% to 0.95%"
Chrome 0.65% to 0.95%

‘Sulphur -0.035% max.

Silicon ' +: 0.15% to 0.35%"
Phosphorus'£ 0.035% max, -

“The manufacturer shall supply an analysis

of each cast when required to do so.
Should independent analysis be required
these shall be selected at the rate of
one per cast and the cost shall be borne
by the Organization.

Quality of material

“The springs shall be made from killed steel

ingots.

(a) High-carbon steel materials (sUrs)

[ 0.9 - 1.1

M 0.30 - 0.60
Si 0.15 - 0.35

s 0.035 or less
P 0.035 or less

(b) Siiicon-manganese steel materials

{(3UP6) - (SUPT7)
c . .35 - 0.65 . 0.55 - 0.65
si ©1.50 — 1.80 1.80 - 2.20°
n 0.70 —-1.00 0,70 - 1.00
3 0.035 or less 0.035 or less
? 0.035 or ‘less 0.035 or iess

(c) :Manéanese4Chr6miuﬁ Steel_matefialé

- {5UP9). - . {SUP9A)
¢ P 0,50 - 0,607 . | 0.55 - 0.65"
Mo 0.85 -.0.95 0.70 ~ 1.007},
Cr - 0.65 - 0,95 -~ 0.70 - L.00. ~
5i 0:15 - 0.35 0.15 - 0.35
s ¢.035 or less - 0.035 or less
P - 0.035 or less 0.035 or less

Nuality of material

The materials shall be produced in acid open—

‘hearth furnace or electric furnace. :

{a) Carbon stéei En 44

Cc 0.90 - 1.20
Mn 0.45 - 0.70
31 0.30 or less
8 0.050 or less
P 0.050 or less

(b} Silicon—manganese steel

(En 45) D (En 454)
C 0.50 - 6.60 . . 0.55 —~-D.65
8i . 1.50 - 2.00 1.70 - 2.00
Mn 0.70 = 1.00 0.70 - 1.00

s £ '0.050 or less 0.050 or less

P 0.050 or less 0.050 or less

(1): The manufacturei of steel matérials,if
requested, shall submit the resuit of
analysis. :

{2) Same as ERS.

The samping rate shail be one of 500
‘springs and one per cast or more,

Quality of material

Steel materials shall be manufactured in cpen-
hearth furnace, crucible, or electric furnace.

Chemical composition (%)

c 0.90 - 1.05
Mn 0.30 - 0.50
Si 0.15 - 0.30
5 0.05 or less
P (.04 or less

(1) Analysis shall be conducted on the sample
‘extracted during melting process, and
its record shall be submitted,

(2} Samping ratio shall be 4 samples. for 15
tons or less of melted amount, and 6
samples for 15 tons or more of melted
amount, and 1/500 springs.
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2, Freedom from defects

The steel when rolled shall be 'smooth on
its surface, free from defects of any
kind, and the edges shall be rounded to a
suitable radius, .

Freedon from defects

Steel materials shall ﬁe'gnud in finish,
uniform in quality and free from any defect
detrimental to usage.

(1)  The surface must not have such defect

as roughened surface, flaw and de-
carburization.

(2) Ingots or billets shall, before rolled,

be removed of flaw on the surface by
machining or such other method as will
not affect the quality of materials.

(3) Hot-rolled materials must be finished
by machining or griading.

Freedom from defects

Rolled materials shall be smooth in surface
and free from cracking, surface flaw, lami-
nate or other injurious defect.

Freedom from defects

None

3. Manufacture

(a) The-stéel shall be made by one of -
the processes named.in clavse 1.

(b) Sufficiént'metal shall be .cropped
off. the ingots, billets. etc., te.

secure freedom from injurious piping °

and- undue: segregation, and all

surface defects: shall bé‘chippeé.ogt

'of the ingots before rolling or
forging. ' .

(c) The steel when rolled must be
perfectly smooth on its surface,
free from defects of any kind and
true to section.

(d) _All bars shall Be:rolled co_yiﬁhim
the under-mentioned tolerances:—

Variaticn in diaméter

" Rounds. and Squares . .
RS or .thickness,  ins.

. Dver Under
Up to 12.5 m 0.3mn . Nil
inclusive
Over 12.5mm to o .
25.0 mm inclusive - -4 mm  Nil
‘Over 250.0 mm. to .
50,0 mm Inclusive 0.6 m . Nil

" Dimensional tolerance of hot-rolled steel

materials .

Diameter Tolerance on diamefef
12 .15 ma : 0,25

16 - 20 1.0.30

21-- 32 £0.40

34 - .45 + 0.50

46.-°70 *0:70

75 - 80 1,00

Tolerance for rulling )

Diameter of round bax ;ii,_0.00S" {0.2 mm)

' -0.82,0.006"" (0. 15 'mm)

Tolerance Eor round bars
AAR-M-112 - Clause 7 (c)

For example, . L
: mm:

for 7/16" - 5/8" (11.1 - 15.9),
L %0,007"
5/B" o~ 7/8" (15.9°1:22.2),

+0: 008"
CFA8T -t (22.2 - 25.4)5
S 10,009

mm

.(iO.ll)

(£0.20)

:0.23)
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4, Brandlng Branding Branding Branding
Each sprlng shall be stamped with' the (JRS) Date of manufacture and manufacturer's (1} The materials shall be clearly marked on (1) Materials shall be marked with manu-
letters “E.R:", the manufacturver's name pame or its initials shall be stamped each bundle with the manufacturer's facturer's name and cast No.
or initials, the oxder number, and the on the outside face of the end turn. number and cast number by some suitable
date of manuZacture. This- shall be done } . ) . . methed, (2) Manufacturer's name or its . initials,
in such a rmdnner that the risk of sub- (JIS} Symbol for classification, melt No., : . ) . e . date of manufacture shall be hot-stamped
sequent failure due to the branding is or inspection No., manufacturer's name (2) Stamping on spring shall not be perform— on the part of the springs which does
reduced to a minimum. No branding shall or its initials shall be marked by .ed unless requested. Stamping, if per-— not give influence on the spring.
be carried out on springs made from bars adequate method - formed, must be performed in such .a s : P
less than 9 mm. in diameter, or of equiva- C ] oL " marner as will not give injurious flaw {3) The mark indicative of the type of the
lent section if of other shapes. (JRS) Springs made of materials having dia- on the matexrial. Materials of 1/2" spring shall alsc be stamped.
. meter of less than 16 mm may be marked (12.7 mm) or less in diameter nned not
by tags attached to them instead of be stamped.
stamping.,
5.  Compression test Tolerance
Each spring shall be tested by being Measurement of Spring Characteristics Compression test Tolerance for free height (AAR-M-11& -
pressed home three:times by.a quick- I . : ) e : R Table III)
acting scrag. The free height shall then _Meagurement of spring characteristics shall be | (1) " The free height shall not exceed the
not exceed that specified by more than performed after the test- 1oad has been applied specified value by 1/8" (3.2 mm) or
3.0 mm..or 1 1/& per cent, whichever is once. 1 1[4 (1.25) Z. ’
‘the greater, and it shall not be less : : o A : : . S
than that specified by more than one half Free height (2) '1f needed, 57 (ia quantity) of springs
of thls tolerance. Co . : B : . . : ~ghall be subjected to load test to
L ~ The tolerance for free height shall be +2% of obtain the load-deflecticn character-.
Up to 5 per “cent of the springs may also the free height in case that spring character- “istics. -
be itested under varying loads to deter- istics are specified and that the free height '
mine :the range and deflection per ton. is not treated as mere refereuce value. {Toletance for lead/height is specified:
oL - Lo - BS 24 Part 3B)
(JR8) ;+1.5% of free height P
6.  Workmanship Workmanship Workmanship Workmaﬁshig
* The pitch of the coils shall aot be ir—; (1}; Equally-pitched compression springs must (1) * The. énd surface (both end faces) ‘shall (1) The. coils of a spring shall be equally
regular, " The ends of compression springs  mot ‘have their coils -come inte contact " be at least 2/3 time the circumference, pitched and shall not come into contact -
shall be taperéd and present a flat except at both ends when compressed by and perpendicular to axis, with tole- except on both ends of the spring when
bearing of at least two—thirds the cir— ”BOZ of ‘total deflectlon. - . rance of 1/8%/1' {3.2/305)mm. compressed 85Z7 of the total deflectiom,
cumference at right angles .to the axis: . : R Lot : . : ; ’ o :
within a tolerance of 10.0 wn per meter. {2} A tapered part ‘of coil shall have the {2} Inside diameter gauge shall be the (2) Each end of a bar shall be tapered.

A plug gauge 1.5 mm . .less than the'
specified inside. dlameter shali: pass
through the spring.

length of about 3/& turn of coil and the
“thickness ab the extreme end .equal to
© about if4 of diameter of the material}

(3} The taper-processed eompression sprlng
does not have its ends flnlshed by:grind-
ing in general. - If required ‘especially,
the grinding may be applied to the length

of about 3/4 turn as agreed upon between

the purchaser and the manufacturer. -

specified value mianus (-) 1/16"

(1.6 mm)$,: and the gauge length shall
be ‘1/3" or mere of the imside diameter
of spring.

(3)  End surface shall Be 2/3 or more of
circumference:

(4) Permissible limits of coil diameter
{AAR-M~114 Table 1)
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" checked by .4 ring gauge.

1f required, the outside diameter may be
When the spring
is vnloaded, the inside diameter of the
gauge shall be 1.5 mm. larger than the
specified ontside diameter of the spring

in. the -case of helical springs up to 140

mm. diameter, and 3.0 mm. larger in the
case of helical springs over.l40 mm. -
diamerer and all volute springs.

In the case of volute springs the coils
must not touch ore another even when the
springs are compressed right home.

Tolerance in coil diameter

For free height

Tolefance
(mm) - .
: A il a1
250 or less H1% of mean coll diameter,
eip, 4 1.5 mm
250 - 500 *+1.57 of mean coil dia-

meter, min. +1.5 mn

as agreed upon between
manufacturer and
purchaser,

500 or more

Inclination of outside face of coils

Permissible limit 0.03 He » 5/100 {2.9°)
If particularly required to specify, °

o . 2/100 (1,15°)
(JRS} - within 1° : )
(JR5) Both énd‘faces_of spring. shall be -

finished by grinding perpendicularly
. to the axis. '

Tolerance in coil diameter

Coil:springs of 4" (102 mm} or less in out-
side diameter:

Specified value +.1/16" (1.6 wm)

Coil springs of 4" (102 mm) or more in out-
side diameter and all volute springs:

Specified value + 1/8" (3.2 um)

Gauge length : 3/4" or more

‘Inclination of outside facé of coil

Diameter of coil

Maximum deviation

2" or less
an 4

4" or more

3 1/2°
30
2 1/2°

Heat Treatment

7. ‘Heat Treatment _ . Heat Treatment . Heat Treatment
All.springs shall be correctif'hardened Springs must,’ after formed to shape, be heat— All the springs shall be suitably heat- (AAR~-M~14 - Clause 4)
and tempered. However the best Creatment treated uniformly by means of quenching and treated. . )
should ba stated. _kempering. ’ ' After formed into coil, the springs shall be
. I quenched and tempered. .
(Hardness of ‘spring after tempered: Carbon . . :
..steel Hp 352 - 415}
8. 'kejgétién ] Rejection Rejection " Rejection
Should . the material or the finished none nane If 25% or more af.theltoﬁai numbef'of springs
_sptings fai1=to gomply.?n‘gvery particu— of a lot are out of the Standard and un—
lar with the above conditions, the lot. acceptable, the lot shall be wholly rejected.
;. from which the- samples were selected S ' : '
"shall be rejected.
¢. ' Inspection Inspection inspection “Inspection

The E.R. Inspecting Engineer shall be.
allowed unhindred access to the manu-
facturer's works at all times during
working hours when springs on order are
in process of manufacture or delivery.
He shall be’at liberty to imspect the
manufacture at any stage and to reject
any material or sprimgs not conforming

none

(1) Defects derivative of manufacture

shall be the cause of rejection even -

after the delivery.

‘Same ds ERS
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to this specification.  Material or

. springs so rejected shall be cut up

immediately or marked at once in the
presence of the inspector in such a way
that it or they can not be confused sub-
sequently with satisfactory material or
springs. :

10.

Testing Facilities

The ‘manufacturer at his éwn cost shall
supply labour and appliances for such
testiag as may be carried out on his

premises.’ Failing facilities at his own

works for making the prescribed tests the
manufacturer shall bear the cost of
carrying out the tests elsewhere.

Testing facilities

none

Testing facilities

Same as ERS

~ Testing facilities

Same as ERS.
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COMPARTSGN TABLE FOR M3A-1963 SPECIFICATION FOR ROLLED STEEL DISC '-'JHEE_L CENTRES

.'The‘wheel'centres may be supplied with or

without heat treatment at the option of -
the manufacturer, ’

Heat-treated by normalizing.

To be normalized if requested in the order
sheet or by the manufacturer.

ERS JRS(JIS) vic BS -
1. Quality of material Quality Quality - Quality
The whéel centres shall be forged and Wheals shall be manufactured from killed steel | The material shall be manufactured in-open-’ Same as ERS
rolled from steel made from selected ma- ingots produced by open—hearth furnace, hearth’ furnace or electrie furnace (provided
terial by the acid or basic open hearth electric furnace or oxygen process. The ingot that it may be manufactured.by other process
or acid bessemer process, .and shall not shall be:bottom;poured.and‘ﬁave round bottom, approved by the government of the purchaser's
show on analysis more than 0.06 per cent and the pipe.caused shall be 75 mm or less in country). ’
of sulphur or of phosphorus. The manu~ diameter.at the center of the ingot. The top :
 facturer shall supply an analysis when shall be discarded sufficiently as required. The top and bottom.of an ingot shall be dis-
required to do so. . R : o . carded. " The chemical composition shall be
The chemical composition 'shall be: C 0.60 - P, §<0.06, P+ 520,10, and Man-S 1.20,
0.75, S 0.15 - 0.35, Mn 0.50 - €.90, and $i € 0.50, Wi, Cr £ 0,30, Mo, V < 0.05,
P, § 0.050 or less (for acid furmace process) Cu £ 0.30.
and 0.045 or less (for basic furnace process).
2. Y¥reedom from defects Removal of Flaw Removal of Flaw Freedom from Defects
The wheel .centres shall be free fromlde— Tolerances for disc plate The wheel center shall be sound over the whole Tolerance for plate thickness: ti'z
‘Fects of any kind, and accurately finish- and free frem any [law. - N
ed to the prescribed dimensions. = The: (1) +5 0 for 12T axle Circumferential variatiom in
disc portion of the'centre-shall be of ) Tolarances for disc thickness: within 1.6 m
uniform section and shall not vary more (2} +& 0 for 10T axle .
than 1/16 .inch (1.5 mm.) wnder or 1/8
inch. {3 mm.) over the specified di- Ae.rolled
mensions, and 'in any ‘one centre the pivision Frocessed Not processed |- Rough T
“difference between the minimum and maxi- subsequentliy | subsequently | finish F”‘“"_ .
mum thickness at any given radius shall ~ Thickness of disc 8 10 2
not be more than 1/16 inch (1.5 mm.).~ on boss side 0 ] T )
Measurements for- thickness shall not be Thickness of disc 6 V8 +2
made, however, ‘at any point where there on tim side 0 0 - 0
may be an isolatéd- depression less than
1. inch (25,50 wm.) in length. B
3. 'Branding Stamping Stamping . Stamping
‘ The wheel, centres shall be distinctly - : Not:specdified in the Specification. ' Drawings Charge name, manufacturer’s name, serial Charge. name shall be hot-stamped: on the plate
. stamped with the indentifying cast-number. indicate the stamping of date and charge name, number {if practicable), Date ol manufacture "portion, and the manufactuter's naine and the -
The name or initials of the manufacturer, with letters of 10 mm in size. . date of manufacture shall be stamped cold on
‘the letters "E.R." the order number and : the boss.  Stamping letters shall be 9.5 to
the date shall be stamped cold on the 12.7 ‘mm-in size.
‘boss. The letters shall be not less than
3/8" (9.5 ms. and not more than 1/2"
(125 mm.) high.
4. Heat treatment Heat treatment Heat treatment Heat Treatment

Execution of heat treatment shali be to the

selection of the manufacturer.
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Number of centres to be -tested

Extra wheel centres for testing in the
manmer described in Clauses & and 7 shall
be provided by.the manufacturer, at his
‘own expense, at the rate of one wheel
centre for each 100 wheel centres or
portion thereof in each cast as submitted
for testing, with the exception that if
theve are not more than 110 wheel centres
in the cast one wheel centre only shall
be selected, The E.R. Inspecting Engi-
neer shall select and test such of the
wheel centres as he may think proper to
the extent of the number specified above..

The wheel centres tested: by deflection
shall ‘be handed over to the E.R.iTnspect—
ing Engineer free of charge if required,’
and shall be held to represent correctiy
the average quality of the lot presented
from.the cast from which they were select-
ed. The selected wheel centres shall.
comply with the following tests without .

further; re-heating or any other manipula-

tion whatever, either of the wheel centres

‘selected for testing or of any portion

cut therefrom to furnish. the test pieces.

Number of Test Pieces

The nuiber of test pieces to be taken shall be
one per charge.

Humber of Test Pieces

The number of test pieces te be taken shall
be: i :

1. for a lot of up’ to 250 wheel centers,

2 for a lot of owver 250 wheel centers,

where one lot corresponds to the wheel center
of the same charge and the same heat treat—
ment. :

Number of Test Pieces

The number of  test piece§ to be. taken for

faliing weight test and tensile test shall be

one out of 120 /charges.

Falling weiéht‘or deflection test

' The wheel centre éhall be ‘placed figt=

with its convex side uppermost upon-a:
circular metal!ring having an-intéinal

" diameter approximately ;the same as the

. wheel centre.

‘from a falling weight-of 1 ton,

.internal diaméter of the wheel centre and

resting apon a block of metal of not less

i than .2 tons weight supported on a 'rigid

concrete or other solid foundation and
shall withstand, without fracture blows:.
The
weight shall be allowed to fali freely
on to the boss from a height of 10 feet
(3.00, m.) and upwards until the boss has

been deflected as amount equal to 1/2-

irich (12.50 mm } for every 12 inches )
(300 wm ) of the exteynal diameter .of the
Alternatively the wheel. :
centre, with the convex side uppermost
and— rigidly supported -around the rim
only as described above, shall withstand
without fracture hydraulic pressure
applied on to the boss until the boss

has been permanently deflected by an

Falling weight or deflection test

None

itact.

Deflection Test

The wheel center ;shall be placed on a ting in
such’ al way that only the rimicomes into con-
In this case the force shall be exert-
ed in such a direction as will cause larger
inclination of the disc.

The blow shall be-givéa at 3,000 kg.m and

until the permanent strain reaches to 10% or
more of the length of disc portion.

Falling Weisht Test

Same as ERS
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amount equal to 1/2.inch (12,50 mm )'for._

every 12 inches {300 wg ) of the external
diameter of the wheel centre.

The‘abovg tésts shall not be applied to

‘whieel centres of abmormal degign, the
“tésts on which shall be agreed to, be-

tween the_mauufacturet and the E.R. In—-
specting Engineer.

Wote. A Fheel centre of abnormal design
is defined as one in which the
formula B XY gives a result
exceeding - 0.4,

where B = smallest bqss.diameteff
{Where a wheel centre has
differing bosses the larger

diameter bess shall be taken).

W = maximum thickaness of web.

:D = internal diameter of rim.

: Tensile test

A ’standard test piece C (sée_Appendix),f
“machined cold from the rim or web of the
‘wheel centre which has been tested as

above, "shall show a tensile breaking

‘i strength of not less than 33 tons per:

square inch (SZ_kg/Emnz);_withgan elonga-
tion . of mot .less than 22 per cent,’ and

,mot ‘more than 40 tons pér.square inch.

(63 kg /nmz); with an, elongation of not
less tham 15 per cent.:The sum of the

‘tensile breaking stréngths znd corre-

sponding . elongations must not be less
than 55. i '

Should a'tensile test, piece break out-
¢ide the middle half of its gauge length
{i.e. within the length covered by a

quarter of the gauge length measured on
either side of the centre point) it may

be discarded, and such bresk shali not .-

be considered as a failure of the test,

~and a fresh test, or fresh tests, may be
‘made by the manufacturer with a test

piece, or ‘test pieces, taken from the

" same wheel centre from which the discard-

ed test piece was taken,

Tensilé Test:

Tehsilé.étreﬁgth

Elongation

Reduction of area

;74 - 98 kg/mm2

: 14 or more - 9 or more

: 18 or more — 13 or more

Tensile Test

Tensile sérength R = 42 o 50 kg/mﬁz
Coefficient proper to material € z 105 mm
“here C = R+ 2.5A (for L = 8.16 /5)

=R ¢ 2.24 {for L = 5.65 /)

=R + 2A (for L

4 /5)

Tensile Test

Same as ERS
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Additional tests before rejection

In the event of the .wheel centre selécted
for testing not satisfying the require—
ments of eclauses 6 and 7, the E.R. In—
specting Engineer, as specified below,
shall make! further tests at the expense.
of the manufacturer before finally re-
fusing or accepting the wheel centres
répresented:

{a)  Should the wheel centre fail to
fulfil the conditions of the falling-
weight or deflection test the E.R.
Inspecting Engineer shall select two
more wheel centres from the 'same lot,
all of which, with his permission,
may be: heat treated or reheat treat-

. ed before the selection is made. |
Should either of the re-tested wheel
centres fail to fulfil the conditioas

-of the falling-weight or deflection

"test, the manufacturer, with the '
concurrence of the E.R. Tnspecting
Engineer, may heat treat or re-heat
treat the:bulk from which the E.R.
‘Inspecting Engineeér shall select ‘two
more wheel centres for further tests.
Should the results of these repeated.
‘tests be satisfactory, the wheel
centres represeated. shall :be held o
have passed the falling-weight ot
deflection.test. ° Should either of
these wheel centres fail to fulfil
:the conditions of the falling weight
‘ot ideflection test, theé wheel centres

. -represented shall be rejected.

(b) ~ Should the wheel centre or wheel

centres which have passed the
- falling-weight or deflection test

fail in the tensils test," two more
temsile tést pieces- shall be taken
from the wheel centre which has
given the defectivé rest for re-
peating the test, : : ;

The wheel centres shall be accepted
_if the results of these further
 tests are satisfactory. Should the
" repeated temsile tests not prove

satisfactory, the manufacturer,

with the concurrence of the E.R,

Additional Test before Rejection

In case that the temsile test resulited un—
acceptable, all the products shall be re—
heat-treated only for once and be re-tested.

Additional Test beéfore Rejection

If the test result is unacceptable, the
products may be rejected, provided, however,
that the retest can be arranged between the
manufacturer and purchaser.

Additional Tests before Rejection

¢)

(23

Falling weight or deflection test

1f the falling weight test has failed,
the test shall be performed on addition-
al two wheel centers.. I place of two
additional tests, or if one of the re-
tasts has failed, retest may be perform—
ed after re-heat-treatment, subject to
agreement by the purchaser or its repre-
sentative. )

Tersile Test

If a test piece fails to satisfy the
value givea above, or if the purchaser
or its representative agrees . that this
fractured test piece does not tepresent
the lot, two additional retests may be
performed. ' ) N :

As_an alternative to two additional tests
or .if one of the tests has failed, the-
falling weight test and the tensile test
may be carried out #fker re-heat—treat-
ment with the agreement of the inspector.
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Tnspecting Engineer, may heat treat
or re-heat treat the bulk and present
thém again for the f£alling-weight or

deflection and tensile tests.  Should

either or these fail, the lot shall
‘be rejected. Should the results of
these repeated tésts prove satis-
factory the wheel centres represented
shall be aeccepted.

Inspection-

The E.R. Inspecting Engineer. shall be
allowed urhindered access to the manu—
facturer's works at ‘all times during
working hours when wheel centres on order
are in process of manufzcture or delivery.
He shall be at liberty o inspect the
manufacture at any stage and to reject

waterial which does not conform to this

specification. Material so rejected

:shall be cut up -immediately or marked 'at

once in' the presence of the inspector in

. such a way that it cannot be confused

subsequently with satisfactory material. .

. Inspection .

The manufacture of wheel . centers shall be

svhjected to the supervision and inspection
by the inspector appointed by the Japanese
Natienal Railways.

Inspection

None

Inspection

Same as ERS

- 10.

Testing, facilities

Thé:manufétturer-sﬁéll'spppjj the material
required for tésting free .of charge, ‘and

at his own cost shall furnish and. prepare
the necessary test pieces and sopply
labour and appliances for such testing as
may be carried out on his premises in ac-
cordance with this specification. : Fall-
ing facilities at’ his own works for
making the 'prescribed  tésts, the manu-
facturer shall bear the cost of earrying
out the tests elsewhere.

Testing Facilities

None

Testing Facilities

Nore

Testing Facilities

Same as ERS

— 54 —



	Cover
	Title Page
	INDEX
	APPENDIX1. Inspection Standard (Diesel Electric Locomotives)
	APPENDIX2. Inspection Standard (Third-Class Bogie Carriage)
	APPENDIX3. Stage Inspection Standard (Third-Class Bogie Carriage)
	APPENDIX4. Comparison Table of International Standards
	APPENDIX4.1 Axles (Spec. No. M2)
	APPENDIX4.2 Tyres (Spec. No. M4)
	APPENDIX4.3 Springs (Spec. No. M6)
	APPENDIX4.4 Volute and Helical Springs (Spec. No. M7)
	APPENDIX
4.5 Rolled Steel Disc Wheel Centres (Spec. No. M9A)


