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Abstract: In on-line digital factory, all engineering actiigs are integrated and simulated before the real
production process.” IVA 28" is really good exagnpf digital factory in our industry. This paperepr
sents research, development and implementatiorAbiiddel, as a basic concept of the digital quality
in the concrete factory “IVA 28" from ObrenovAtso, this paper presents computer integrated iospe
tion and measurement in the final control of pradyeality. The slider is specific part that was rseeed

on DEA measuring machine, and PC DMIS is used fiwae.
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1. INTRODUCTION Y

Application of computer technologies in the indisdtr
metrology, more specific in coordinate metrologyésy
important in terms of product quality. Poor prodguali-
ty is mostly realized in the production phase atsdriec-
essary to pay more attention to quality controlcayd-
ingly, CAl (Computer Aided Inspection) model un-
doubtedly has a great role where measurement and in
spection process are performed on the numericailty c
trolled measuring machine using specialized softwar

Factory ,IVA 28" from Obrenovac is engaged in the
production of precision parts for machine building
industry. Product range is categorized within failag
groups: sliders, spindle housings, tailstocks atitkro
parts. Tolerance of these parts are very smak\apfm)
and is required in the production process to aehlggh
accuracy production. For quality control of thesetp
the factory is using coordinate measuring macheA
Global Performance” which has the possibility ofasie
uring large and complex parts.

2. MEASURING MACHINE DEA GLOBAL
PERFORMANCE WHIT SCANNING PROBES

Fig. 1. DEA Global Performance.

2.1 .Basic characteristics of measuring machine
New generation of DEA measuring machines is de- * StrokeX =1 200 mm, strok& = 2 200 mm, stroke

veloped in 200, when the Global line serie is idtrced Z=1000 mm
with three new models: Classic, Performance and Ad- * Granite table
vantage. Great flexibility of this measuring maehana- » Optical measuring system

bles using of Touch-trigger and Scanning probes for « Accuracy:MPEg = 2.5 + L/333
measuring complex parts weighing up to 2t. DEA @lob  « Ajr bearings

Performance is 3D coordinate measuring machine. (Fig « FEB2 control system (3+2 axes control)
1), with the following technical characteristic§:[4

2.2. Scanning probes

Along with the measuring machine, factory "lva 28"
" Corresponding author: 80 Kraljice Marije Str., 10@gelgrade, IS using tou_ch-trlgger and scanr_nng probes_ from re-
Tel.: + 381(0)11 3002407 nowned Renishaw company. Renishaw motorized probe

Fax: + 381(0)11 3370347, head PH10MQ is also used, which allows measuring
E-mail addressesidosav.majstorovic@sbb.(¥. Majstorovi) machine to work with five axes.
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Fig. 2. Motorized probe head PH10MQ with scanning probe. : Measuring head |
| Renishaw :
Very significant is the use of Scanning probes Wwhic : PH10MO |
can determine shape defects of given area, besgles . ________________________ |
measuring position and size. Scanning probe usdiein Fig. 4. CAD-CAI-NUMM integration.
factory is SP2B1, with three scanning modulesvi25-
1,9M25-2, M25-3 and three stylus holdersi2b-1, Instructions (measuring operations) defined in -soft

SH25-2, §125-3. Renishaw motorized probe head ware PC DMIS are transferred to the control system,
PHIOMQ and SP2d with SM25-2 and $H25-2, are  which specify the movement of drive system of maehi
shown in Fig. 2 [3]. (for movement of linear axes) or probe head (foveno
ment of two axes). Measurement signals represeuat- fe
3.DEVELOPMENT OF CAI MODEL FOR A SLIDER  back and measurement results can be processed on a
computer [2].

The process of measurement can be conducted in one
or more operations, depending on the number ofgeep
tions, number of machines, number of positions lctv
the part is measured. Since only one machine wes ins
the process of slider control and the part waseulao
only one position, the process of measuring wasleci

Ced in one measuring operation.

The first step is the part modeling which definles t
nominal form.CAI model is developed for slider, which
is built in special-purpose lathe. Slider is modeia
SolidWorks 2007 (Fig. 3).

Integration process CAD-CAI-NUMM (Fig. 4) is ac-
complished in the first place by modeling of thetpa
which is in the STEP format and recognizable ta-sof
ware PC DMIS. For inspection process software P
DMIS CAD++, version 4.2 is used, which is a staadar
programming language for numerically controlled siea
uring machines. The programming of measuring machine implies ar-
ray of activities which need to be carried outtloe spe-
cific measuring operation in order to gather adl tieed-
ed informations for realising the measurement. basis
of these informations, measuring machine is prepfoe
the start of measuring process and then, in automat
regime, realizes measuring operation or measuiirig.c
This leads to measuring report — on the basis @fsore
ing results [1].

4. MEASURING PROGRAM

4.1. Defining the position of the dider

The measurement program should first define the po-
sition of the part on the machir2ue to the large dimen-
sions and weight, the part is placed on the machitte
out restriction. Placing the slider on its sidectndi-
tioned by the paths. Roller guides that requirén ltjgali-
ty of fabrication are placed on top of these pathiiso,
the part is placed longitudal on the machine sontkas-
uring sensor could easily reach the place wheresurea
Fig. 3. Slider model in SolidWorks. ing is conducted, in order to avoid collision.
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4.2. The choice of the probes software. Controlling program is shown on the kte.

In order to accomplish the measuring operatiors it i The right side graphically shows the slider with tak
necessary to define the scanning probe. For measuri geometrical entities marked.
the slider, measuring head PH10MQ and scanningeprob  After the measuring of geometric shapes, determginin
SP25M are used, with scanning module SM25-2 andheir mutual relations and relations based on aviee
stylus holder SH25-2. This type of probe has sigffit  defined in the drawing is performed. Relations ket
length of stylus holder which allows measuring bét  geometric shapes are inserted by using Featurer@ont

part without changing the probe. Defining of me&®ir  Frame, which is activated by selecting types a@rance.
tools is conducted in the program PC DMIS, in Probe

Utilities window (Fig. 5).

4.3. Pr ogram measur i ng report Probe Utilities C:¥Program Files\WANPC-DMIS V4 2348P-. ..

Program measuring report describes the controlling Probe File: oK Delete

program through the orders which are written in owm _ o Carcel | Add Angles...
. [~ User Defined Calibration Order
language, understandable to the user. Controllirgg p 1 Active Tip List: Measure.. | Results...
gram contains data which defines stylus holdergerou P Lt e Ed... Mark Used
i i i iti T1A52,5BOBALL 0,826, 134,72

stylus holders speed, getting the styli in the trigbsition el b e PR ([
el < detni el T TR

Starting point in the program is defining the grdun TLASOE-195BALL 120,566, 115 e

i i 1 e H T1A90B180 BALLO.772,-170.C P
zero and leveling out, which defines the origintbé el it
measuring subject’s coordinate system, so the machi R0 R g
has the idea about subject’s position and orieriatin Prohe Description:
the machine table. After defining the position loé tco- =
ordinate system, defining of all the geometricaltes is Pi%f?g:igr;@
conducted (lines, planars, circles etc.) which meees- Joint:a angle
. Conneck: SP25M .

sary for later control of shape and position talees. Comnect:SM2s-2

Process of defining geometric entities consists of e i
choosing the optimal number of points which prdgise
describe the entity, so the measuring process wooid - I ————
take long. It is also necessary to define the rafer
planars. Figure 6 shows the window from RZI® Fig. 5. Scanning probe defined in PC DMIS.
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Fig.
6. Control programme for slider in software PC DMIS.
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] = L] PART NAME - 562-453-861 maj 14, 2009 21:40
pcedmis
REV NUMBER : -752 SER NUMBER : 9504 STATS COUNT : 1
= MM FLAT3 - RAVAN 67 TO THE ORIGIN
AX NOMINAL +TOL -TOL MEAS DEV QUTTOL
M 0.000 0.010 0.000 0.006 0.006 0.000 [
FCFCIRT... MM
Feature NOMINAL 4TOL -TOL MEAS DEV OUTTOL
KRUG 10036  0.0000 0.0100 0.0014 0.0014 0.0000 |
& MM LOC1 - KRUG 10036
AX NOMINAL +TOL <TOL MEAS DEV OuUTTOL
D 100.000 0.016 0.006 99.995 0,005 0.000 I |

Fig. 7. Report obtained by measuring slider.

Yactifeasure GUEET -Paralelisn Dimension ' the report, obtained after measuring the slideshiswn
Feature Cortrel Franme | acvanced | on Fig. 7. Report shows that the measuring values a
w [rerpone A CERA AT ER within allowed limit. Fulfillment of tolerance fidl is
e N colored green. If some measures exceed the alloaled
PO T e swron ||| FOFPARL ue, the part is submitted to finishing until the ea&lue is
pu reached.

- patumDefnions. | Reser | cloaral Additional control of the slider is done by placitige
me Featurs Cortrel Frama Options roller guides via comparator. Slider paths on tdp o
S | which roller guides are placed must have high aour
ewhiel] || e enim e in terms of parallelism and flatness.

Hink: Select the feature(s) that will be toleranced.
Daturns:

5. CONCLUSION

The basic elements of production metrology are nu-

|- Preview

B ' merically controlled measuring machines. Implementa
tion of the measuring machine and the softwareiregu
S high costs, but also provides many benefits anihgav
in time.
aeg ] || k| "IVA 28" is an example of digital factory in Serbia

industry, where with CAl model manages to maintain
product quality at a high level. Also, efficientdafiast
measurement of parts using CAl model allows that al
customer requirements be met, both in terms ofityual
and in time of delivery.

Fig. 8. Window Feature Control Framéor defining tolerance.

Figure 8 shows input values such as tolerancedor p
allelism required geometric shape.

Feedback in the form of a report is obtained &fter
end of the measurement process and slider coR®l. REFERENCES
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