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TO PROVIDE HIGH LEVEL CRANE FOR ADVANCED USERS

Choice of rail wheels ZE#i%FE

In order to choose a rail wheel, its diameter is determined by considering :
NTEFE-ANPIEER, ER ARSI LT B3R 1
-the load on the wheel, #Z 1
-the quality of the metal from which it is made, #4/)i
-the type of rail on which it rues, HLiEZETY
-the speed of rotation of the wheel, #%i#

-the group classification of the mechanism. T./EZ%j /

4.2.4.1. Rail wheel size ¥R~}
To determine the size of a rail wheel, the following checks must be made :
B EPUEFR RS, DT PN A
-that it is capable of withstanding the maximum load to which it will be subjected, and
- BREWARZ ERAZ R KA, I H N
-that it will allow the appliance to perform its normal duty with'd‘u;c"é'bhdk‘niéi Wear.
BRI PUTLER TR R R —
The two requirements are checked by means of the following two formulae:
XA ZRZ IS LR A A s R A -
I:)mean Il < I:’L . Clmax , Cﬂéx}]-a\g PL = 1,4 I:’L
Taking Cimax=1.2 and Cymay=1.15
and Ppeanii/ (b.D) < PLC.G
Where:
D is the wheel diameter in mm $%\E@%/ .
b the useful width of the rail in mm #LiE A 24 5 &

P, a limiting pressure dependent upon the metal used for the wheel, in N/mm2
ed of rotation of the wheel #%i% 2%}
C, is a coefficient depending on the group of the-mechanism L{EZ 5] &2 %L
Pmean 11is the mean load to be
clause 4.2.4.1.1. R
Prmeanti is the mean |oad in.case-l or II.
4.2.4.1.1.Determining the mean load- i & 1) & fiif

C, a coefficient depending on the’s

ithstood by the wheel, in loading case Ill, in N, calculated according to the formulae in

the wheel in the l6ading cases-considered, i.e. with the appliance in normal duty but omitting the dynamic coefficient y
when determivnin“’g Pmesny @and.with the appliance not in use for Pyean i .The values of Pye.n are determined by the formula
below in the tﬁreé;cases ofloading I, Il and Il o4 T B P Y8 fms, TR AL 5 & BB 1500 T 5 FE 50 AR 2 BB R
s NERAe, B BE A T I TARRESEERIE Pmean Il IMEIESIE A%ty A1 BERT Pocann o Prean (1)
fi HLCF =R B 1A 0 RS B AR

Pmean LILII = ( Pmin LILII +2 . Pmax LILII ) / 3
For rails having-a flat bearing surface and a total width | with rounded corners of radius r at each side, we have:
XF T B PR B Ha 5 oy | BREAEY ¢ RSB, JRATA

b=1-2.r

for rails with a convex bearing surface, we have:
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b=1-4.r/3 4 1
I
4 (1) For the same width of rail head, these formulae give a greater useful bearing width R g \
For convex rails than for flat rails. This allows for the superior adaptation of a slightly

convex rail to the rolling motion of the wheel.
X T AR A 58 B2 Bk, X e A OB AL 1 P R A AR SR
XAFAFEE G R TE R 8 BE P HbodE SRR (R Bhis ).

4.2.4.1.3.Determining the limiting pressure PL #fi52 R & /1 PL
The value of P_is given in table T.4.2.4.1.3. as a function of the ultimate strength of the metal’of which the rail wheel
ismade; Py HUMEMER T4.2.4.13 thanth.  1EJUHIEHUERS H <5 Jm B R 55 2 1 BR AL
The qualifies of metal refer to cast, forged or rolled steels, and spheroidal graphite cast iron.
SIE WP AR N AN B AR SRR
Table T.4.2.4.1.3. - Values of P,

Ultimate strength for metal used for rail wheel P
F T 80385 14 @ AR B o in N/mm?
or > 500 N/mm? 5,0
or > 600 N/mm? 5,6
or > 700 N/mm? 6,5
or > 800 N/mm? 7,2

In the case of rail wheels with tyres, consideration must obviously be given to the quality of the tyre, which should be
sufficiently thick not to roll itself out.  Xf T4 iarIsIE 48, BIRUIE ERIGH &, 528 ELAPT IER H .

In the case of wheels made of high tensile steel and treated to ensure a very high surface hardness, the value of P, is
limited to that for the quality of the steel composing the wheel prior to surface treatment, according to table T.4.2.4.1.3,,
since a higher value would risk causing premature wear of the rail.

X T B v R FEE A ] R I e A PR DL OR AR e R AR TR FE PR 2240, Py A PR T 2 1 A 3 AT A4 B 226 PR AN ) I
&, WiEE 14.2.41 3., FEABGERE R SRIE R R .

For a given load, however, wheels of this type have a much longer useful life than wheels of lesser surface hardness,
which makes their use worthwhile in the case of appliances performing intensive service. JX1fi, XT T4 ERIT1E, Xhp
PRS- 1 L S T P AR R 8 1 oA SIS 7, XA EATTREBAT B B IR 55 I B & S 0 B A o

Alternatively, it is/possible to use wheels of ordinary cast iron, especially chilled cast iron, which has good surface
hardness.2#, 3 AT BUfSE FHE @S Bk e 1, U HR BT R HIME FE 1R ¥4 i 6 k.

It must be remembered that such wheels are brittle and that their use should be avoided for high speed motions or
when shock loadings are to be feared.

AT, XA ARG, N3 S 7 e IS Bl BT A B AR AT
When these are usedtheir diameter is determined by taking P, equal to 5 N/mm?2.

LAEREAIR, BN EARZEITE PL T 5 N/mm2 RHfE .
4.2.4.1.4.Determining the coefficient c1 i€ &% C1
The values of c1 depend on the speed of rotation of the wheel and are given in table T.4.2.4.1.4.a.
These same values are also given in table T.4.2.4.1.4.b. as a function of the wheel diameter and the speed in m/min.
Table T.4.2.4.1.4.a. - Values of c1
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Wheel rotation 1 Wheel rotation 1 Wheel rotation 1

speed in R.P.M. speed in R.P.M. speed in R.P.M
200 0,66 50 0,94 16 1,09
160 0,72 45 0,96 14 1,10
125 0,77 40 0,97 12,5 1,11
112 0,79 35,5 0,99 11,2 1,12
100 0,82 31,5 1,00 10 1,13
90 0,84 28 1,02 8 1,14
80 0,87 25 1,03 6,3 1,15
71 0,89 22,4 1,04 5,6 1,16
63 0,91 20 1,06 5 1,17
56 0,92 18 1,07

Table T.4.2.41.4.b
Values of c1 as a function of the wheel diameter and the speed of travel

wheel diameter Values of ¢l for travel speeds in m/min

in mm 10 | 12,5] 16 20 25 |31,5| 4050 63 80 | 100 | 125 | 160 | 200 | 250
200 1,09 {106 |1,03| 1 |097 /094|091 0,87 | 0,82 |0,77| 0,72 | 0,66 | - - -
250 1,11 | 1,09 | 1,06 | 1,03 1 0,97 1094091 087 |082| 0,77 | 0,72 | 0,66 - -
315 1,13 | 1,11 | 1,09 | 1,06 | 1,03 1 097094091087 082 0,77 |0,72 | 0,66 -
400 1,14 | 1,13 | 1,11 | 1,09 /1,06 | 1,03 1 0,97 094 /091|087 |0,82 0,77 | 0,72 | 0,66
500 1,15 | 1,14 1,13 | 1,211 | 1,09 1,06 | 1,03 1 0,97 /094 091 |087|0,82| 0,77 | 0,72
630 1,17 | 1,15|1,14 | 1,13 | 1,11 | 1,09 | 1,06 | 1,03 1 097|094 091|087/ 0,82 | 0,77
710 - 1,16 | 1,14/} 1,13 | 1,12 1,1 1,07 1,04 | 1,02 | 0,99 | 0,96 | 0,92 | 0,89 | 0,84 | 0,79
800 - 1,17 | 1,15/ 1,14 | 1,13,/ 1,11 | 1,09 | 1,06 | 1,03 1 0,97 {094 091 0,87 | 0,82
900 - - 1,16}.1,14 | 1,413 /1,12| 1,1 | 1,07 | 1,04 | 1,02 | 0,99 | 0,9 | 0,92 | 0,89 | 0,84

1000 - - 1,17 | 1,15 /1,14 1,13 /1,11 | 1,09 | 1,06 | 1,03 1 0,97 1094 | 0,91 | 0,87

1120 - - - 1,16 |1,14 1,131,122 1,12 | 1,07 | 1,04 | 1,02 | 0,99 | 0,96 | 0,92 | 0,89

1250 - - -11,17 |1,15|1,14| 1,23 1,11 | 1,09 | 1,06 | 1,03 | 1 | 0,97 | 0,94 | 0,91

4.2.4.1.5. Determining the coefficient' c2
The coefficient.c2 depends on the group classification of the mechanism and is given in table T.4.2.4.1.5.
Table T.4.2.4.1.5. - Values of c2

Group classification o
of mechanism
M1ltoM4 1,12
M5 1,00
M 6 0,90
M7-M38 0,80

4.2.4.2.NOTES

Note 1: The formulae apply only to wheels whose diameters do not exceed 1,25 m. For larger diameters experience
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shows that the permissible pressures between the rail and the wheel must be lowered. The use of wheels of greater
diameter is not recommended.
REEAXMEH T EAANED 1.25 m AR, XS TERKER, L5038V L FERBUE 45 Z A VR
Jie AHEFAERIE REARRR T
Note 2: It should be noted that the limiting pressure PL is a notional pressure determined by supposing that
contact between the wheel and the rail takes place over a surface whose width is the useful width defined earlier (clause
4.2.4.1.2.) and whose length is the diameter of the wheel. The method of calculating set/‘out above is derived from
application of the HERTZ formula, which may be written :
ROZER e, WIRET) PL & — N4 UKDy, G RAEE (8 Bl R AP A =R, R 5 R
HISE ST FHBERE (56K 4.2.4.1.20), HKERE TER. BRUEINERBAHMHZE A XHET HRE, 7T US R
6 /(035.E)=P/(b.D)
where:
G isthe compressive stress in the wheel and the rail N/mm2  Z=48 FILIE o (1) 5 B
E the modulus of elasticity of the metal in N/mm2 4 J& )3 VEfR &
P the wheel load in N 2 /%
b and D in mm, being as defined above (clause 4.2.4.1.). 11 L& X
Taking KL to represent the value © ch/(0.35.E) which has the dimension of a pressure in N/mmz2 , the relation may
be written :
K.=P/(b.D)
and characterizes the wheel pressure on the rail. The formula of clause 4.2.4.1. is obtained by putting :
TRIEE MR E S 5 4240 &MA. B EKS:
K=P..cl.c2
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