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l. Scop11
1.1 This specincation covers wrought steel wheels for

electric railway service designated Class U, untreated, and 
C'lasscs L, A, D. and C, heat treated. 

1.2 The service for which the various classes arc intended 
generally is as follows: 

1.2.1 C/a.u U-General service where an untreated wheel 
is satisfactory. 

1.2.2 Class L-High-spced service with more severe 
braking conditions and light wheel loads. 

1.2.3 Class A-High-speed service with heavy braking 
conditions, but with· moderate wheel loads. 

1.2.4 Cln.u R-High-5peed 11ervice with heavy hraking 
conditions and heavier wheel loads. 

1.2 . .S Class C-Service with light braking conditions and 
high wheel loads, or service with heavier braking conditions 
where olT-tread brakes arc employed. 

Non I -The values 11.11cd in inch-pound uniu arc to be rcprdcd as 
the standard. 

2. Rcfer11nced Docum11nts

2.1 ASTM Standards:
A 370 Methods and Dennilions for Mechanical Testing or

Steel Products2 

E 59 Method or Sampling Steel and Iron for Dctermina• 
tion of Chemiclll Composition> 

E 350 Methods for Chemical Analysis of Carbon Steel, 
Low-Alloy Steel, Silicon Electrical Steel, Ingot Iron, and 
Wrought lron3 

E 415 Method for Optical Emission Vacuum Spectro­
metric Analysis or Carbon and Low-Alloy Steel• 

NOTE 2-Rcfcrcncca 10 analylis standards arc for auidancc only; 
other methods of equivalent accuracy may be used. 

2.2 SAE Doc11ments: 
SAE J442 Test Strip, Holder and Oage for Shot Peening' 
SAE J443 Recommended Practice for Procedures for 

Using Standard Shot Peening Test Strip5 

SAE J827 Recommended Practice for Cast Steel Shot
5 

2.3 Military Standard: 

1 This 1peciRc11ion ii under the jurildiction or ASTM Committee A• I on Steel, 
Stainless Steel and Related Alloys, and is the direct re1pon1ibility or Subcomminee 
AO 1.07 on Steel Wheel1, Tira, and Forainas ror Railway Service. 

Current edilion approved Feb. 24, 1919. Published May 1919. Oriainally 
published II A 25 - 13. List previou1 edition A 25 • 8 I.1 

•◄ 1111110/ B11,>k u/ ASTM Standards, Vol 01.04. 
·1 

,◄11n11ul 81Hil. 11/ ASTM Stantlurdl, Vol 03.0$, 

'.◄nm,ul 8Uf>k u/ ASTM Standards, Vol 03.06. 
, Available rrom Society or Automotive EnJineen, Inc .. 400 Commonwealth 

l>n•·r, Warrcndalc, PA 15096.

MIL•S-13165B Shot Peening of Metal Panst. 

2.4 A.AR Standard: 
AAR Wheel and Axle Manual' 

3. Orderlna Information
3.1 The inquiry, order, or contract for material under this

specification shall include the following information: 
3.1.1 Quantity, 
3.1.2 Class, 
3.1.3 Full identincation of wheel design, including tread 

and flange contour, and dimensional drawing if required. 
3.1.4 Rough bore size, 
3.1.5 Intended M:rvicc, and 
3.1.6 ASTM designation and date of issue. 

.C. Manufacture 
4.1 Mt/ting Pructss: 
4.1. I The steel shall be made by one or more of 1hc 

following processes: open-hcanh, basic-oxygen, or elcc1ric• 
furnace. 

4.1.2 A sufficient discard shall be made from each ingot to 
ensure freedom from injurious piping and undue scgrega• 
tion. 

4.2 llot-Working Proctdurt-During the procc�s of 
manufacture, necessary care in the regulation of temperature 
gradients shall be exercised to obtain the mechanical proper• 
tics to be expected from the chemical composition and 
mechanical work, and to prevent the development of foully 
structure. All wheels, immediately aner the last hot-fabri­
cating operation (coning or dishing), shall be allowed to cool 
to a temperature below the critical range. The cooling shall 
be controlled to prevent injury by too rapid cooling below 
the critical range. 

4.3 Htat Treatment-For Classes L, A, B, or C, the: hcut 
treatment shall consist of heat treatment of the rim only. 

4.3.1 Rim-Quenching Treatment-The wheels shall be 
uniformly reheated to the proper temperature to refine the 
grain and then the rims shall be quenched. Following 
quenching, the wheels shall be charaed into a furnace for 
temperins to meet the rcquirementa of 6.1. I and subsc• 
quently cooled under controlled conditions. 

4.4 Shot Pe,ming-The plate surfaces of all wheels shall bc 
shot peened in accordance with the following requirements: 

4.4.1 The shot shall be SAE No. 550 or laraer hardened 
steel, as specified in SAE Recommended Practice J827. 

4.4.2 Simi Size Control-The peening machine shall he 

• l\vailablc rmm Naval Puhli,at111n1 and l'<'rms (."enter, 5801 Tabor A•'t'. 

Philadelphia, PA 19120, 
'Available rram Auociation nr American Railroads, ,ti "F"' St., N w . 

W11hin1ton, DC 2000 I. 
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TABL'. 1 Chomlcrl Roqulromontr 
. .. 

Ekmeni cavoum. a 

0.05 lo 0.77 
mi wu 0.47 
0.47 !o 0.57 
0.57 io 0.07 
0.67 10 0.77 
0.60 IO 0.85 
0.05 mUI 
0.05 m r x  
0.15 W 

cquippcd with a separator for continuously removing broken 
slioi. Sunicicnt new shot shall bc addcd to cnsurc that a 
iiiinimum of 85 56 of No. 550 or Iargcr shot is maintaincd in 
ilic machincs at all times. 

4.4.3 Peenitig Itircnsirp shall be suficicnt to produce an 
;ivcragc arc hcight of not Icss than 0.008 Almen C-2 on thc 
Iront platc ncar the hub fillct and on thc back plate ncar the 
rim fillct of whccls of the standard dcsign and at back platc 
hub fillct and front platc nm fillct of rcvcrx plate dcsign. 
l ï i c  arca to bc pccned is  dcrincd as thc platc arca mtcndcd 
;ipproximately one-half the way into thc hub and nm fillct 
radii on the front and on thc back o¡ the wheel. 

4.4.3. I Arc Heixhr Alcasttret~ioir shall bc made in accord- 
;I I ICC with SAE Standard J442 and SAE Rccommcndcd 
i'racticc J443. 

4 .4 .4  CovcrageThc  minimum pccning timc shall bc 
aiificicnt to cnsurc full covcragc on thc Almcn C stnp as 
tlcfincd in SAE Rcconinicndcd Pructicc 5443, altcrnativc 
Iiroccdurc, or MIL& I3 165B, Paragraph 6.  I I I 

C4.5 Scqiteticc-Shot pccning shall bc pcríormcd on all 
\vliccls and altcr any corrcctivc surface prcpamtion in the 
Idatc arca. Platc arca is dcfincd in 4.4.3. Pccniiig may hc 
Ixríornicd pnor to inspection. 

4.4.6 Poriahle Peeticrs-A portable devicc may bc uscd to 
rc-lxcn sniall rcconditioncd arcas (no Iargcr than about 2 by 
3 iii.) on wliccl platc surfaccs cxcluding thc criticul fiIIci areas 
(front hub and back rim). The portable cquipmcnt must bc 
capablc of pccning an Almcn C-2 Strip to dcvclop the 
rcquircd avcragc arc height of not Icss than 0.008 in. with a 
rcasonablc tinic of pccning. Pccning timc of whccl platcs 
must bc PI Icest as long as thc time rcquircd IO dcvclop thc 
0.008 in. arc hcight. The cquipmcnt must bc tcstcd on an 
Almcn C Strip cach 8 h shin that thc portable pccncr is used. 
A rccord of the Almen C tcst rcsults shall bc maintaincd. 

4.4.7 Quality Assitrance: 
4.4.1. I Wliccl Sitr/ace Cvtidiiion-Thc pccncd appcar- 

ance of rim and hub shall not bc causc for rcjcction. 
4.4.7.2 Freqitency o/ Tesr-Arc height dctcrminations 

shall be made on Alnicn strips attachcd to a tcst wheel at thc 
txginning and end of each production run but not less than 
once in cach 8 operating-hour period. 

4.4.7.3 Rerest-if a tcst fails to mect lhe arc height 
requirements of 0.008 Almen C, two rctcsts shall be madc. 
Thcse retests shall be avcragcd with thc first dctcrmination. 
The average shall bc not less than 0.008 and no more than 
onc value of the Cree shall be Icss than 0.008. 

4.4.7.4 Rcpmning-When 1 s t  values fail to mect the 
provisions of 4.4.7.3,  correctivc action shall hc initiated and 
~;itisínctory icst values scciircd bcrorc procrcding \vi111 pro- 

TABLE 2 Rln. !irrdnerm Vrluom - -  
.- - Bmeii H l i b m I  

Clrrr 
mn I l U X  

U A A 

L I97 277 
A 255 32 1 
B 277 34 1 
C 321 363 

A No i.qr*wnnl. 

duction pccning. If ihc avcragc Almcn value of the unsalis- 
factory tcst is  0.006 or 0.007, ihc last half of thc whccls 
pccncd pnor to thc unsatisfactory tcst. but subscqucni to a 
satisfactory test, shall be rcpccncd with ut Icast hulfcxposurc 
timc. If thc avcroge Almen value is Icss than 0.006, all whccls 
pccncd sincc the last satisfactory tcst shall bc rcpccncd with 
full exposure. 

5. Chemical Requirements 
5 ,  I fira/ Analysis-An analysis of each hcat of stccl shall 

bc madc by the manufacturer to dctcrminc thc perccntagc of 
thc clcmcnts specified in Table I .  This analysis shall bc madc 
from a tcst specimen takcn dunng the pourin8 of thc heat. 
The chemical composition thus dctermincd, togcthcr with 
such identifying rccords as may bc desired, shall bc rcponcd 
to thc purchaser or his rcprcxnutive, and shall conform I» 
the rcquircmcnts specified in Tablc 1 ,  

5.2 Chemical Analysis-Chemical analysis of cach hcnt oí  
stccl shall be madc by onc of thc following tcst methods. All 
analyses should notc which tcst m c t h d  is uscd for ttir 
carbon or chcmical dctcrminations, or i m h .  

5.2.  I TCSI Aft~//itd-lising Mcihods E 320. dctcrminc 
total carbon by (i)  the Combustion Groviiiictric Mcthod, o r  
(2)  thc Combustion Thermal Conductivii! Mriliwl. 

5.3 Proclitcr Atialysis-An analysis may hc nilidc b y  ihr 
purchuscr from a whccl block or froni a finished whcri 
sclccicd from coch hcut by thc purchuscr's rcprcscnlalivc 
Thc chcmicol composition, dctcrmincd in accordancc wiili 
Mcthcds E 350 or E 4 15, shall conform to the rcquircmcnis 
specified in Tablc I with a pcrmissiblc carbon variation ol. 
-0.02 or +0.03 48. Saniplcs from whccl blocks shall IR- 
drillcd from the end of thc block midway bctwccn thc c c i w  
und thc outsidc. Whcn a finished whccl is uscd, thc wniplc 
shall bc obtained from the rim face or thc hub in a monnci 
that will not impair the uscfulncss of thc whccl. No drilling 
of the finished wheel plate shall bc permitted. Each sanipic 
from any one block or wheel shall bc thoroughly nrixcd 
together, and shall be clan and frcc from scale, oil. and 
other foreign substances. 

5.4 Sainplhg Method-When whccl blocks or wlrrii 
whole whccls arc not availablc for chemical analysis. ilir 
laboratory conducting thc chemical analysis shall follow ;I 

standard sampling mcthod. This standard mcthod of suni- 
pling shall bc Mcthod E 59. uscd in conjunction wiili 
Methods E 350 or E 4 I5 for chcmical analysis (scc 5 . 2 ) .  

5.2.2 TCSI AfeIhíd II-USC Method E 4 I S .  

6. Mechanical Requirements 
6.1 Ifardttess Tesis: 
6. I .  I R~~yitirori<'ri/s-Thc hardncss oí thc rini. whrn nic:i- 

siircd in ;icc-nrdnncc with hletliods ;iiid 1)cliiiiiioiis .A 1-1 
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shall show the values prcsented in Table 2. 
6. I .2 Number o/ Tests-Where continuous heat-treating 

furnaces are used, Brinell hardness measurements shall be 
niade on IO 76 of the wheels from each heat. Where 
batch-type heat-treating furnaces are uscd, Brinell hardness 
ineasurements shall be made on :O 56 of the wheels from 
cach heat-treatment lot, provided that at least I wheel is 
sclected for test from each heat represented in the heat- 
treatment lot. For either process, when there are less than 20 
whccls from a heat, a minimum of 2 wheels shall be checked 
for hardness exccpt when there is only I wheel from a heat, 
in which c a x  a Brinell hardness measurement shall be made 
on the one whccl, 

6.1.2. I I f  all the wheels tested meet the requirements of 
O. 1 ,  i ,  all of the wheels represented shall be accepted. 

6.1.2.2 If any wheel tested fails to meet the requirements 
of 6.1.1, it shall be checked by making two additional 
hardncss mcasuremcnts, one on each side of the point first 
measured, and each approximately I in. (25 mm) from that 
point.  I f  both of these check measurements meet the 
rcquirements of 6. I ,  I ,  the wheel shall be considered to have 
met the requirements of that section. 
6. I .2.3 When continuous heat-treating furnaces are used, 

and if  any of the wheels tested fail to meet the requirements 
of 6.1.1, all the wheels of the heat or heats represented by 
such wheels in the lot submitted for acceptance arc rejected. 
The manufacturer may test by individual hardness measure- 
ments any or all of the wheels rejected and those meeting the 
requirements of 6.1.1 shall be accepted. Or, the manufac- 
turer may submit such rejected wheels to reheat treatment. 
When batch heat-treating furnaces are used, and if any of the 
whecls tcstcd fail to meet the requirements of 6.1.1, the 

heat-treat lot or lots represented by such wheels are rejected. 
Similarly, the manufacturer may test the individual wheels 
for amptance  or may reheat treat. 

6. I .3 Test Locutions und Orieniotion-The Brinell tesi 
shall be made on the front f a a  of the rim with the edge of 
the impression not lcss than Vir in. (4.8 mm) from the radius 
joining the face and the tread. &fore making the impression. 
any decarburized metai shall be removed from the front facc 
of the rim at the point selected for measurement. The surîacr 
of the wheel rim shall be properly preparad to pennii 
accurate determination of hardness. 
7. Rework and Retreatment 

7.1 Reheut Treutments-Any wheel failing to meet ihr 
hardness requirements of 6. I .  I may be retrcated and testctl 
in accordance with 6.1.2. 

8. Mating 
8.1 Whccls shall be measured and marked to the lowcr 

tape number until the next graduation is rcachui. Whccls 

FIO. 1 Dlrgmm Showing Polnlr ai  W h k h  tho Dlmrnrlonr 
Covered by SpeclllcrUon Are M e i r u d  
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