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1 Tillampning

Standarden ar avsedd att tillampas vid kdp och egen-
tillverkning av utrustningar och verktyg avsedda for
produktion och kontroll.

Standarden kan aven tillampas vid underhall av be-
fintliga utrustningar. Duglighetsmattet anvands da for
att definiera utrustningens tillstand vid férsta anvand-
ningen och fortlopande duglighetsméatningar anger om
utrustningen andrar sig pa nagot satt.

PRODUCTION AND INSPECTION EQUIPMENT
Capability

Application requirements

Orientation

This issue differs from issue 2 in that the remark in
section 4.3 has been added.

Contents
1 Field of application
2 Definitions

3 Target value
3.1 General
3.2 Production target value

4  Machine capability
4.1 General

4.2 Machine functions
4.3 Measurement

5 Capability studies

1 Field of application

The standard is intended for use at purchase and own
production of equipment and tools for production and
inspection.

The standard may also be applied to the maintenance
of existing equipment. The capability index is then
used to define the equipment’s state when first used,
and continuous determinations of capability index
values indicate if any changes have occurred in the
equipment.
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2 Definitioner

| denna standard anvanda grundlaggande begrepp
och beteckningar definieras i STD 8070,4 Mat- och
kalibreringssystem, riktlinjer.

Nedan definieras ytterligare ett antal begrepp:

Tolk
icke-visande matdon t.ex. passbit, Ga-/Stopptolk,
funktionstolk

Enskilt matdon
t.ex. matklocka, temperatur-, tryck- och
flodesgivare, voltmeter

Produktbundet méatdon
sarskilt utformat matdon avpassat efter
artikel/produkt som anvands for att styra och
kontrollera de tillverkade artiklarna mot i
operationsbeskrivning givna krav

Produktbunden fixtur
sarskilt utformad lokaliseringsutrustning i
produktionsprocess

utfort arbete
t.ex. positionering samt ge temperatur, tryck,
volym, moment, strém etc.

utford tjanst
t.ex. utvardering, jaAmforelse, kommunikation.

3 Malvarde

3.1 Allmant

Uppgifter om malvarde och toleransomrade framgar
av produktdefinierande dokument (t.ex. produktrit-

ning).

Malvarde kan dessutom anges som justerat malvarde
pa den tillverkningstekniska dokumentationen (t.ex.
produktionsritning eller operationsritning). En sadan
malvardesuppgift kan ha framkommit efter t.ex. sam-
passning, éverkréning, krympkompensering etc.

3.2 Produktionsmalvarde

Produktionsmalvarde ar det malvarde som kravs av
utrustningen for att erhalla avsett processutfall.

Produktionsmalvardet avviker normalt fran produktens
malvarde och anges vid behov i den tillverk-
ningstekniska dokumentationen.

2 Definitions

The basic concepts used in this standard are defined
in STD 8070,4 Measurement and calibration system,
guidelines.

Following below are the definitions of an additional
number of concepts:

Gauge
non-indicating measuring instrument, e.g. gauge
block, GO/NOT GO gauge, function gauge

Individual measuring instrument
e.g. dial indicator, temperature, pressure and
flow transducers, voltmeter

Product-tied measuring instrument
specially designed measuring instrument that is
used to control and inspect the parts produced in
order to meet the requirements specified in the
description of operations for the part/product in
guestion

Product-tied fixture
specially designed locating equipment in
production process

Work performed
e.g. positioning as well as supplying
temperature, pressure, volume, torque/moment,
current, etc.

Service performed
e.g. evaluation, comparison, communication.

3 Target value

3.1 General

Information on target value and tolerance zone can be
obtained from product-defining documents (e.g.
product drawing).

A target value can also be indicated as an adjusted
target value in the manufacturing documentation (e.g.
production drawing or operation drawing). Such a tar-
get value may have been obtained after, e.g. match-
ing, excessive crowning, compensation for shrinkage,
etc.

3.2 Production target value

Production target value is the target value required
for the equipment in order to obtain the intended
process result.

The production target value normally deviates from
the target value for the product and, if necessary, it
shall be specified in the manufacturing documenta-
tion.

Printed copiesare uncontrolled. Print date: 2007-12-11 |




VOLVO

Standard

STD 8000,52

Volvo Group

Issue 3 Page 4

Exempel pa tillampning:

Vid montering av dorr i karossfabrik maste laget kom-
penseras eftersom tillkommande komponenter senare
kommer att tynga ner dorren.

4 Maskinduglighet

4.1 Allmant

Konstruktion, tillverkning och underhall av utrust-
ningen utfors sa att produktionsutfallet inriktas mot
malvardet.

Maskindugligheten som kravs for att na ett process-
duglighetstal Cpk > 1,33 skall dverenskommas mellan

bestallare och utrustningsleverantér. Om inget annat
anges galler Cy, > 2,0 for produktionsutrustningar.

Annat duglighetstal kan finnas for tidiga skeenden
t.ex. vid leveransprov.

ANM: Egenskapskraven skall uppnas direkt i utrust-
ningen. Justering efter operationerna far ej fore-
komma.

4.2 Maskinfunktioner

Krav pd maskinduglighet kan stéllas pé ett flertal olika
egenskaper.

For konstruktion, tillverkning och leverans kravsatts
maskinduglighet for ett verkligt produktionsutfall fran
utrustningen.

For underhall/kontroll av en maskin kan maskindug-
lighet kravsattas for sddana delfunktioner inom
maskinen (t.ex. positioneringsduglighet internt i
maskinen, vinkelduglighet for den interna bultdra-
garen i maskinen etc.) som paverkas minimalt eller
inte alls av variationer hos inkommande artiklar.

4.3 Uppmatning

Verifiering av maskindugligheten, och i forekomman-
de fall centreringsmatten, sker i samband med leve-
rans enligt STD 8000,53.

Val av matpunkt skall géras med hansyn till produkt-
variation, efterféljande process och odnskade varia-
tioner.

Uppmatning skall utféras pa ett 6verenskommet antal
artiklar tagna i en foljd ur utrustningen. | normala fall
pa en provserie av 50 st artiklar.

Materialvariationer skall minimeras, t ex genom att
anvanda material ur samma materialleverans.

Example of application:

When fitting a door in the body shop, compensation
must be given for the position since components to be
added later will make the door heavier.

4 Machine capability

4.1 General

The design, manufacture and maintenance of the
equipment shall be such that the production result is
guided towards the target value.

The machine capability that is required to attain a
process capability index Cpk > 1,33 shall be agreed

upon between the buyer and the supplier of equip-
ment. Unless otherwise agreed, C, > 2,0 applies to

production equipment.

Another capability index may apply at early stages,
e.g. at delivery tests.

NOTE - The property requirements shall be met
directly in the equipment. No adjustment is permitted
after the manufacturing operations.

4.2 Machine functions

A requirement for machine capability may be specified
for a number of different properties.

For design, manufacture and delivery, the machine
capability shall be specified for a real production result
obtained from the equipment.

For maintenance/inspection of a machine, require-
ments on the machine capability can be specified for
such subordinate functions within the machine (e.g.
positioning capability inside the machine, angle
capability of the boltdriver integrated in the machine,
etc.) that are minimally affected or not affected at all
by variations in incoming products.

4.3 Measurement

Verification of the machine capability and, where
applicable, the centring values, takes place in con-
nection with delivery as described in STD 8000,53.

Measuring points shall be selected with respect to
product variation, subsequent process and undesired
variations.

Measuring shall be carried out on a nhumber of parts
previously agreed upon taken out of the machine in
consecutive order. In normal cases, a test series of 50
shall apply.

Material variations shall be minimized, e.g. by using
material from the same batch.

Printed copiesare uncontrolled. Print date: 2007-12-11 |




VOLVO

Standard

STD 8000,52

Volvo Group

Issue 3 Page 5

Manuellt stallbara maskinparametrar skall ha en och
samma installning fér hela provserien.

Matutrustningen skall vara kalibrerad och ha en mat-
osakerhet som ej 6verstiger 1/10 av toleransomradet
om annat ej dverenskommits.

Matresultatet skall berdknas och anges grafiskt (t.ex.
pa Volvos blankett TY 603). Datorprogram som forut-
satter normalfordelat utfall far ej anvandas for berak-
ning av spridningen s.

Darvid utvarderas form, medelvarde och spridning
samt beraknas Cy,, Cy,,x och MC.

Cmk beréknas som:
Co = Min{

dar To = ovre toleransgréans

X = erhdlls ur diagrammet p& blankett TY 603

Tu = undre toleransgrans

+3s och -3s = erhalls ur diagrammet pa blankett
TY 603

ANM: Formeln ovan med forklaringar ar tankt att
tillampas da man anvander Volvos blankett TY 603.
Om man inte anvander blankett TY 603 anvands
formel enligt nedan, som ges i standard STD 5060,21
Duglighet.

. X-Tu TO-X

Cmk = det minsta av eller
3s 3s

dar
X = aritmetiska medelvardet
Tu = undre toleransgrans
TO6 = Ovre toleransgrans
Tm = mittvarde for tolerans
S = standardavvikelse

Samtliga uppgifter redovisas i protokoll.

For enkelsidiga toleranser, t ex malvarde 0, undre
toleransgrans O och dvre toleransgrans 4, berdknas
Cmk med den formel ovan som har évre tolerans-

gransen som parameter.

The setting of manually adjustable machine parame-
ters shall be unchanged throughout the entire test
series.

The measuring equipment shall be calibrated and its
uncertainty of measurement shall not exceed 1/10 of
the tolerance width unless otherwise agreed.

The result of the measurement shall be calculated
and presented graphically (e.g. on the Volvo form TY
603). Computer programs that presume a normal dis-
tribution must not be used for calculation of the
dispersion s.

The shape of the curve, mean value and dispersion
shall then be evaluated, and C,,, C,,x and MC shall
be calculated.

When calculating Cy,c use the following formula:

T0-X X-Tu
—— = eller/or =
(+3s)- X

X - (- 35)}
where T06 = upper tolerance limit

X = obtained from the diagram on form
TY 603

Tu = lower tolerance limit

+3s and -3s = obtained from the diagram on
form TY 603

Note: The above formula with explanations is
applicable when Volvo form TY 603 is used. If form
TY 603 is not used, the formula given below shall be
used instead. It is taken from standard STD 5060,21
Capability.

X-Tu  To-X
Cmk = the smallest of or
3s 3s

where

X = arithmetic mean value

Tu = minimum tolerance limit

T6 = maximum tolerance limit
Tm = mid-point value of tolerance
s = standard deviation

All data shall be recorded in a report.

For one-sided tolerances, e.g. target value 0, lower
tolerance limit 0 and upper tolerance limit 4, C,, shall
be calculated using the formula above with the upper
tolerance limit as a parameter.
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5 Duglighetsstudier

Utrustningsframtagning och forvaltning kan kanne-
tecknas av féljande aktiviteter vad galler maskindug-
lighet:

— Leveranskontroll

Vid leveranskontroll skall maskindugligheten
bestammas pa lépande produktutfall men kan for
monteringsmaskiner av praktiska skal begransas
till matning pd samma artikel som hanteras flera
ganger.

| avtalade fall kan matning pa delfunktion utan
produkt férekomma.

— Overtagande fran leverantor

Vid 6vertagande fran leverantor skall maskindug-
lighet bestammas pé produktutfall och avtalade
delfunktioner.

— Overlamnande till slutanvéandare och forvaltning

Vid dverlamnande till slutanvandaren bestams
maskindugligheten i huvudsak fér delfunktioner dar
produkten inte har nagon inverkan.

Under forvaltningstiden bestams duglighet pa i
huvudsak samma delfunktioner som gjordes vid
Overlamnande till slutanvandare.

Ett varde pa maskinduglighet skall alltid tféljas av en
angivelse for forutsattningarna/parametrar vid upp-
matning. Foéljande maskindugligheter kan forekomma:

— Cypk eller Cyy, pa produktutfall matt vid
leveransprov

— Cy eller Cy, vid leveransprov métt pa en och
samma artikel

— Ck vid leveransprov av delfunktion

— Cpk eller C,y, matt pa produktutfall vid dvertagande
frén leverantor

— C eller C,,, for delfunktion vid éverlamnande till
slutanvandare och under forvaltning

5 Capability studies

The production and maintenance of equipment can be
characterized by the following activities as far as
machine capability is concerned.

— Delivery inspection

At the delivery inspection, the machine capability
shall primarily be determined on the basis of
current product results. However, for assembly
machines, it can for practical reasons be limited to
measurement on the same part handled several
times.

When agreed upon, measurement of subordinate
function without product can be accepted.

— Taking-over from supplier

When the equipment is taken over from the supp-
lier, the machine capability shall be determined on
the basis of product results and on subordinate
functions which has been agreed upon.

— Handing over to final user and administration

At handing over to the final user, the machine
capability is primarily determined for subordinate
functions where the product has no influence.

During the time of administration, the capability
shall be determined on the same subordinate
functions as was done at handing over to the final
user.

A machine capability value shall always be accompa-

nied by an indication of the conditions/parameters

when measuring. The following types of machine

capability are possible:

— Cyyk or C,, for product results measured at
delivery inspection

— Ck or C,,, for one and the same part measured at
delivery inspection

— Cyyk for subordinate function measured at delivery
test

— Cyk or Cy, for product results measured at taking
over from supplier

— Cyk or Cy, for subordinate function at handing
over to final user and during administration
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