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INTERNATIONAL STANDARD ©1SO ISO 11630:1997(E)

Cranes — Measurement of wheel alignment

1 Scop

D

This Interpational Standard establishes requirements for methods of measuring the alignment of crape wheels in
accordange with ISO 4310, 1SO 9373 and ISO 12488-1.

The procdqdures given are based on the use of optical methods for measurément, however this|International
Standard permits the use of other methods which ensure at least an equivalentiaccuracy of measurements.

This Interpational Standard applies to measurements on four-wheel cranés which move on rails (except railway
cranes).

NOTE — |Procedures for measurements on cranes with more than feur wheels are intended for the next gdition of this
Internationdl Standard.

2 Normative references

The following standards contain provisions; which, through reference in this text, constitute provisions of this
Internatiorjal Standard. At the time of publication, the editions indicated were valid. All standards gre subject to
revision, and parties to agreement based-on this International Standard are encouraged to investigate the possibility
of applying the most recent editions-of the standards indicated below. Members of IEC and ISO maintain registers
of currently valid International Standards.

ISO 4310:11981, Cranes — Teést-code and procedures.

ISO 9373:[1989, Cranes’and related equipment — Accuracy requirements for measuring parameters dyring testing.

The measurement of the alignment of wheels on cranes should proceed by the following steps:

a) select the baseline for the coordinate system;
b) establish the geodetic rectangle;
c) measure distances from the sides of the geodetic rectangle to the wheels;

d) calculate actual deviations of the wheels in plane from the design position.

Measurements shall be made in accordance with ISO 4310 and ISO 9373. See also 1ISO 12488-1.
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3.1 Selection of baseline for the coordinate system

To simplify the calculation of deviations, it is necessary to assume a base coordinate system and take
measurements in reference to it.

3.1.1 From two select points on the external surface of the crane end-carriage, erect perpendiculars as shown in
figure 1.

3.1.2 On the perpendicular thus erected from the crane end-carriage, measure off segments Y, of equal length.
The theodolite should be positioned so that the direction of the collimating ray passes through the ends of the
segments Y.

3.1.3 Takinﬁ the location of the theodolite as point O and arbitrary point of the theodolite collimating ray ¢utside the
crane as poift R, then O and R will identify the direction of the x axis and serve as a base to establish,the geodetic
rectangle (see figure 1).

3.2 Establishing the geodetic rectangle

3.2.1 Based on the points O and R, the geodetic rectangle OPQR is established using the theodolite. The error in
laying out cofners of the rectangle should not exceed 6 seconds of arc.

Identify the vrtices P and Q by corresponding points as shown in figure 2.

3.2.2 Measlire distances OP, QR, PQ and OR. Differences in the dimensions (OP-QR) and (PQ-OR) shall not
exceed

a) for craneg with span S< 10 m: £ 2 mm;
b) for cranegq with span S> 10 m: £ [2 + 0,1(S— 10)] mm.

3.3 Measurement of distances from the sides.of the geodetic rectangle to the crane wheels
3.3.1 Establish references points corresponding;to the crane wheels (see figure 2) and measure distanges on the
sides OR an@l PQ of the geodetic rectangle from points O, P, Q and R to the reference points, distances Ko, Xp, Xg
and Xg.

Record the njeasurements in table 1.

3.3.2 MeasTre distances Yo1-Yg3, Yp1, Yp2, Yo1. Yo2. YR1: YR2: Don, Dph: Dgn and Dry from each criane wheel
as shown in figure 2.

Record the njeasurements-in table 1.

Table 1 — Position of crane wheels in plan view

Dimensions in millimetres

Geodetic rectangle x-axis distance
side dimension to wheels

OP | PQIQR|OR| Xo | Xp | Xg | Xr | Yo1 | Yoz | Ye1 | Y2 | You | Yoz | Yr1 | Yr2 | Don | DpH | Don | Dre

y-axis distance to wheels Reference dimension 1)

1) Don, Dr: Dpy @and Dy shall be as large as practical.
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3.4 Calculation of actual deviations of crane wheels in plan view

3.4.1 Using the data in table 1, calculate the angle of deviation (in radians or per thousand) of crane wheels in plan
using the equations:

Yo1 ~ Yoz Ye1~ ¥
Yo = -y Yp = Y
Don Dpn
Yor = Y Yo — ¥
_Yor~ Q2 _ YRR
Yo ~= -7 TR = e
Q Don DrH
where

Yor~ Yoot ¥1— ¥or ¥1- St M~ Rb

Don * Dpy *+ Doy + Dru

3.4.2 Usipg the data from table 1 and the crane base length B (see figure 4) given in the crane [specification,
calculate deviations of the crane base, for each side of the crane from the equations;

O ODpy + Doy [
Aepg|= B-[PQ =% = X =[5 N

g Doy + Dy M
AGOR:B‘QJR‘XO‘X?‘ OH2 RH

3.4.3 Using the data from table 1, calculate the misalignment of the crane wheel planes in plan iew from the
equations

Yo1 t o2 ~ o1~ %2
AFPQ: 26 6

_YortYo2 " R~ ke

AF,
OR 2

3.4.4 Using the data from table 1, the length of the crane span Sand the crane wheel tread width S} given in the
crane spegification, calculate deviations of the span ASfor each pair of crane wheels

SOP F S-%)p_YOl-’-YOZ; $1+ ¥2 _SNQ

AV4 + V + V a4V
R

= _ﬁ — 'RT . RZ or 07 _ =
s =

3.4.5 Using the data from table 1, calculate the misalignment AN in plan view for a pair of crane wheels
ANpp = Xo = %

ANQR = XQ - )(R
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4 Determination of the alignment of crane wheels in elevation profile
4.1 General

For measurements required to calculate the deviations of crane wheels in elevation profile, use the geodetic
rectangle established according to the procedures given in 3.1 and 3.2.

Then, proceed with the following steps to determine the deviations of crane wheels in elevation profile:

a) measure distances from the sides of the geodetic rectangle to the crane wheels;

b) calculate the actual deviations of crane wheels from the vertical.

4.2 Meaerement of distances from the sides of the geodetic rectangle to crane wheels

Measure disfances To1, Too, Tp1, Tp2, To1, T2, Tr1, Tr2: Dovs Dry: Dpy and Dgy from each crang wheel as
shown in figyre 3.

Record the mpeasurements in table 2.

Table 2 — Position of crane wheels in elevation profile

Dimensions il millimetres

To1 To2 Tpp Tpo Toa T2 Tr1 Tr2 Dov Drv Dpy Dav

4.3 Calculgtion of actual deviations of crane wheels from the vertical in elevation profile

Using the data from table 2, calculate the angles,of deviations ¢ (in radians or per thousand) of the crane wheels
from the vert|cal in elevation profile using the equations:

50:31‘1—02. 5P:TP1_TP2.
Dov Dpy
T - T Tas = T
5Q:_cl Q2 . 52 = RL” R2
Dov Drv

5 Determjndtion of vertical deviations of crane wheels from the horizontal

5.1 General

Before taking measurements, the crane should be positioned on a specially aligned section of the crane rails whose
length is not less than that of the crane base and along which the difference in rail height does not exceed 1 mm.

In order to determine the vertical deviations of the crane wheels, proceed as follows:
a) raise one side of the crane;

b) measure perpendicular distances from the raised wheels to the rail;

c) repeat the procedure for other side of the crane;

d) calculate the actual vertical deviations of the crane wheels from the horizontal.
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5.2 Procedure to raise one side of the crane

Raise one side of the crane as shown in figure 4 so that both wheels on that side are clear of the rail.

5.3 Measurement of distances from the raised wheels to the rail
The measuring instrument error shall not exceed 0,1 mm.

Measure the perpendicular distances Zg and Zz from the rail to the bottom of the respective wheels, as shown in
figure 4.

After taking measurements, Tower the raiSed side of the crane to IS niial position and repeat the prodedure for the
other side of the crane to determine Zp and Zg,.

Record th¢ measurements in table 3.

Table 3 — Vertical distances from the raised wheels of the crane to the rail

Dimensions in millimetres

Z Zp Z z4

5.4 Calqulation of vertical deviations of the crane wheels from the horizontal position

Using the |data from table 3, calculate the deviations ofithe crane wheels from the horizontal positior) Ah for each
side of the| crane

Ahgi F Zo — %R

Ahgo|= 2p — Zg
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