G @ | TOGETHER

!{’\N i D/? L&y

=S~ vears | for a sustainable future
OCCASION

This publication has been made available to the public on the occasion of the 50" anniversary of the
United Nations Industrial Development Organisation.

’-.
Sy
B QNIDQI
s 77

vears | for a sustainable future

DISCLAIMER

This document has been produced without formal United Nations editing. The designations
employed and the presentation of the material in this document do not imply the expression of any
opinion whatsoever on the part of the Secretariat of the United Nations Industrial Development
Organization (UNIDO) concerning the legal status of any country, territory, city or area or of its
authorities, or concerning the delimitation of its frontiers or boundaries, or its economic system or
degree of development. Designations such as “developed”, “industrialized” and “developing” are
intended for statistical convenience and do not necessarily express a judgment about the stage
reached by a particular country or area in the development process. Mention of firm names or
commercial products does not constitute an endorsement by UNIDO.

FAIR USE POLICY
Any part of this publication may be quoted and referenced for educational and research purposes
without additional permission from UNIDO. However, those who make use of quoting and
referencing this publication are requested to follow the Fair Use Policy of giving due credit to
UNIDO.
CONTACT

Please contact publications@unido.org for further information concerning UNIDO publications.

For more information about UNIDO, please visit us at www.unido.org

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION
Vienna International Centre, P.O. Box 300, 1400 Vienna, Austria

Tel: (+43-1) 26026-0 * www.unido.org * unido@unido.org


mailto:publications@unido.org
http://www.unido.org/

S——— ——————

3.B)

0

msl? Distr,

1D/40.98/5

United Nations Industrial Development Organization 4 August 1971
ORICINAL: ENOLISH

Training Workshop on Metrology
Nagoya, Japan, 12 = 23 October 1971

RELATIONSHIP EETWEZN QUALITY CONTROL,
STANDARDIZATION AND METROLO

and
CONCEPTS_CF METROLCGY SERVICES Y
by

Yonosuke Okamoto,
National Research Laboratory
of Hetrclogy,

Tokyo, Japan

1/ 'l'ho vibwi sn,d‘ opihionl- 'oxpnuid in this pam are thoci of the author and
40 not necessarily reflect the views of the secretariat of UNIDO. This
paper has been reproduced without formal editing.

14.71-6095

Maaalirmeioriliiiioilio









le

1. REL LMTSNSIITD SETURAN QULLINY OXNROLy

SR OO DRI FOPARY foly ) o et at e - Vv ae

STANDARDIZATION AND METZOLOGY

Quality Control in Jevenase Indunt ey

The panulacturing industry of toularnce end indlocating
scale 18 a g00G exexple to show the role of tha qualilty '
control. Thore 1s a wide difference betireen ths szall and
the large-scale manufacturers in teras of technical grado
and economic scale. ndicatinzg s»ring scale coazisgts of
a small number of component paxts andé 2zs a faeilry sizple
construction. In very swall manufzciurasy, only a lew hendle
oraftemen machine the paxig, asscabtle tham, nase adjustments
and bring ianto accomplished final produects. On the otaer
hand, in large scale enterprise, partc zre worked, tested
and asaenmbled with adeguatas machine tocls and properly
designeé jigs under & thorcugnr quolity sontiol srztesn, and
conseguensly final produocts are casily sccomplishad writhout
skilled lsbor required in the foruer case and stlill the
productivity 13 Zept high., The rejuctil rates at the varill-
cation are 4 £ in the foraer and approximately zero in the
latter.

Quality control is not sinnle but means rich contents,
and will show its rerit waen tre nccessgry sontrols corres
pondirz to the raquirsments are satisficd; le rs:h oontr

- gubjeot to precision of machine tool end zcouracy of POSi=

tioning in nacnhining of the parts, fori and shupe soatrol

‘An fitting or assembling, uracaining asd ecssenbling oconditions

like as cutting speed and tightening force of sercw, environ-
mental control for teaperature, suwidivty sd contazination
of atmosphere in working area, assurance of ingpections by

& national metrology syston in the manufacturing procese,

"‘and & guarentee of durability for tre practicsl ues.
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" since old days, dut systezatized stcndarcuutlon started

..§o=~operation of Goevernuent néustyy . |

What the goverrment aid directly for the promotion
of quality control is too 1little to describe hera., The
only thing the goverament has done was the hely to solve
oomzon and fundamental prodlens in the indusirlal growth
in the course of the national cdevelopmant. Regarding the
most . furndamental problem in industry, wiioch is taie rational
metrolozgy service including the estadlishment and ougtody
of the national standards, the National Resecrch Ladborstory
of Metrolozy (NRLM) has taken oconsistent responsidbility
since three quarters of ocentury. NRLY has &lso given then
solentific and technioal guildcnoes in the fields of Zachining,
measurement and process oontrol, though soms of whionx were
mutual ald and co-oporstion. Thus, NBL:! zs been Placed
i1ts position at the center of ths indus:ries as ths only
and highest orgzanization in the naticral metrology. With _
the dackground of suffioient metrology services, the werk
of quality oontrol has besan undertsexn in the way of private
enterprise 1evel. and it still ocontirued xresulting . fruitful
sucoess.

Among ths corporations actively promoting this movenmens,
hetionally oxganized ones are "The Instrumentstion Control
Asgociation”, "Jepan Weights and Yessures Association” and
“Japan Certified Measurers Association”, which pronote

- pervesion of the knowledge of metrology to ths pudblic and -

ths knowledge of quality oontzol to the enterprises, aaking

ths efforts to maintain the proper metrology featuring ew:
charaoteristios. - ' v

Standarcization in Japsn
Nauon;l atmdudzution has pcrtly boon. undertaken

in 1921 when the Japan Engineering Standards Connittee was-
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founded. The nationally spooifiod stendsards, Japanese
Bngineering Standards, vere adopted for the purchasing of
the governmental propezties. '

In 1949, the Industrial Ssandardization Law was enacted,
and tho Japanese Industrial Standards (JIS) wers to be
deterzined by the Minister concerned,through the deliberation
of the Japan Industrial Standards Committee. The ocunittee
is organized by menbers selected fron nanufacturers, usexr
consumers, intellectusl persons, snd the Stendards Division
of the Agenocy of Industrial Science and Technolcgy, the '
Ministry of International Trade and Tndustry, as the authorities
direotly in charge. The Standards Division rsfer the estab-
1ished JIS to the Japan Standard Assooiation whers ocoples
are published and sold to the public users. JI8 copies are
printed 2,800 thousand in pamphlet type and 100 thousand
in handbook type a year. BEnglish translation of Ji8 has
besn made on 2,200 iteas by the Japan Standssd Associatlion.

The number of JIS smounts up to 7,000, and 200 are
added every year. Re-exanination is applied to the individual

JI8 evary three years in eompliance With the articles of
“the p ' ‘

u;-w

" Mamufactirer can mark she lstters *JIs® on the predusts
which meet She requirements of JIS. This is & Ximd of 1ieonee
. . aysten provided that the sanufacturer perferns & Systenatis
. oliinistration on standardizstion and qualisy cestrel, end
is organised for making assurance of qualisy. The ool
dearing JIS mark shew $he quality te be amtherised ia & )

.« - .
- . . e e
. ® .
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JIS systor is managed by the Lav, but the use of JIS |
ig left to a freo scleotion of industry with soxe exceptions
that JIS are cited and enforcod in otkar lzws. In spite
of this matter, 1,89 factories in nanufacturing and none
- manufacturing industries showad a high rate of 96 % in the
use of JIS on oertain 255 items at the investigation in 1967.

Standardization in an enterprise is a basis for the
execution of the quility control, and quality control may
. stimulate the detter standardization. iforsover, the private
y , standards and speoifications which are guideline of ths
stardardization in the enterprise may become a source for
establishment of national starnderds. Revorsely, the natiounl
standards already established affeots :ro private standard.
The fact that 54 % of Japarese manufacturing Zactories
possesses complete private standards or specifications in
1969 (38 £ in 1959) shows the steady spread of astandardization
and quality comtrel, . and now the fruits are highly eveluated.

é. Utilization of Standaxdizstion

In marchandising between the enterprises, a purchaser
keeps avway possible mistake and hasten the oontraot by.
assigning JIS instead of the individual detalled o*uorﬁng

. ‘'speoification. A supplier also ean nanage a nasor Part.
L of requirenent by the production of stardardized goods ot |
& small number of sorts without the troudle of the unnecessery
. stook of misoellaneous sorts, so that'the elevation of
: productivity, reduotion of cost and accsleration of the
date of delivery can de attained. These are equal to the
assurance for the uniformity of Quality and spooztloatioa.
- 'and mean that quality eontrol systen shows its validity .
throughout thc whole 1n4natriol. oomdined with the 1a4untril1
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. metrology raised in its teohnicsl level.

Quality control dased upon a useful motrolozy systenm
yields the rise of Quality and rationslization, srd prepares
the acoeptability of the standardization: Standardization
promotes high productivity and tie oirculation among sepsrated
fields and regions, snd inversely stinulates the quality of
the quality control systsm as wail as the metrology in the
capacity of its fourdation. These sre the trunk-road which
certainly contributes to scientific, industrial and soconomio
developuent in every oountries.

Japan Standard Association alstributes “JSA Technioal
Report* and "JIS Year Book" to foreign organizstions concernad
to oiroulate the information of standardization, Qquality control g
and JIS. ' |

Overseas Teochnical Co=operation Agensy has exeouted
training sinoe 1958 on the "Standardization and Quality
Control® for the personnels delonging to ths national metrelegy
organisations in the developing countries. - Co




I3, CONCEPTS OF HETROLOGY SERVICES

1. Sencrsl Asvect in Javap

Tho National Rosearch Ladoratory of Netrelogy, forzerly
known as the Central Inspeotion Institute of Weights and
Measures, was established in 1903, and ever since has been
Playing an active role in the unification of units and stand-
ards of various quantities throughout Japan as a national
center of metrology.

Japan had joined the Motric Convention since 1885, ana
the Laboratory, beinz in olose contact with the International
Bureau of Weights and Xoasures at Sevrass and other standard
research organizations in many countries, has also contriduted '
to the international unification of units and standards,

Besides taking oharge of the oustody of the ntional
prototype of Kilogram, the laboratory concucts a Lroad range

of program for the inprovement of standards and the advance-
ment of metrology.

Calidbrations ard tests of working standards and BpasUYing .
instruzents of higher acourasy, inspections of the model
measuring devices,.and guidance for local governments and |
industries are also oocnducted as the labdoratory's Tosyonsi- |
bdility in coapliance with the Xeasurement Law which was -
substituted in 1951 for the former Law of Weights and Keasures., T

.. ... The complete and compulsive. use of the Hetrie Systea
is put into force since 1959, and Seoomnsndations of the
International Organization of Legal Xetrology and the Intere
Rational Organization for Standardisation are positively
.adopted into the Keasurement Lav and the Japanese Industrial - .-
Standards. S R |




Legal systen of metrlogzy in Japan is sonstruoted -+ Z
the Measurezent Law as foundation and surrounding ordinances
and regulations whioca concretely >resc-ibe detalls in acocrdanse
with theéir respective gradations. Znforcexzent o=dinarce
for the Measurement Law, verification and calibration ordinaree
and regulation, model measuring device inspection ordinance
and regulation, fee and charge ordinance and unit oxrdinance
almost cover tne whole systexz.

These law and rules aim at a proper metrology, iniustrial
developnent and ocultural progress, and give the sovernuent ‘
& basis that the measurement in transactions and certifications, |
and the business' of measuring instruzents inoluding zamufasture,
Tepair and sale, are regulated within a lizit. At the same
tine the government and local governzents alsc owes the
obligation to perform verifiocation, nodel measuring devioe
inspection and ete.

Mmmmm.nmm

Legal adainistrativs system including local govermments
48 shown in the Pigure below., X2LX and Blsotrotechniocal
Laboratory have responsidility inm soientifie and industrial
Betrology ard the Xeasuresent muea. mx. shares in hpl -
\_ntrolm with NRLX. : . -

'rokyo utropontu ares, xomuo ares and otm Y

. prefectures have esoh. .Anspection. organisation: heve She.
verification is performed relying on the 30del msasuring
devices qualified at XKRLN. Verification of weights end _
' theraoueters pestomet & K md cleotsts power neters &b ihe Jopin o
. ‘Blastrio Meters Inspection Corporstion are some of exseptiens. -

mmmpnmutmwzuuummmu.m .

of mm on 011 m - :

* 3




The measuring device whioh confors'to the requirenents
of verification i regarded as qualilfied and affixed a
verification stasp. The Beasurezent in transsotion or
oertification cust de perforzed by using only the verifisd
mm devioce,

NI7TI
i

i / 1
Heasurement ,
S8eotion 5TL NRLY
(legal) solenti’fic )

teohnical

[ § ]
! )

Local - Jap Electrio Meters
Covernzents Inspsct Corp
1 : (veris) o

} -
Inspection Research
Institntes institutes

(veris) (oalid)

Loocal governments éot standaxrds in tiu tom of the
Qualified model Reasuring devices for the use of their

verifiocation work, by whzoh' verified devioces are supplied
to the pudlic users.

- -Besides, some pudblic and private organizations provide |
© Prefectural and specified munioipal ladoratories: Calide -
Tation for the measuring devices. | '

Japan Electrio Xeters Inspeotion Corporation: Verifie
.. oation of electrie Pover neters, authorized by the
, Kinister of.mtomﬂénq.!‘ra‘do and Industry, -
. qucn ¥axrine umiatio'm Calibdration uid test for .
Raterial testing machines .
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Japan Soolety for the Promotion of Machine Industry: |
Calibration and test for measuring devices and instrunents.

, Manufacturer can also make application for the 1mpoot1¢n
of the model measuring cevice or for tlia oalibration of
any muurins device in a hishor aoccuracy than in forzer, The
latter 1g generally used as a master device which oocoupies:
the first place of the metrologioal servioce systen in the
entexrprise, and plays ixportant role in the spreald of standerd.

In small-scale enterprises, aduinistration of standaxrds
and quality oontrol are not so suficient that NILN or local
§overnuents aoctively make contaoct witla them, give advioce
and halp to raise their toohnioal level.

The typo a.pprovnl exazination aysten that designing,
material, meohanisn and construotion of each type of device
are exanined to improve the guality of spXxing soale, tu&mu.
§as-meter and water-meter, makes tre chance of techniocal
- guidance inoreased, contributes to raise the technlocal level,
and deoreases the difference in technioal grade from
large-gsoale industry.

Nations) io.'m s xdg .v nd Iil Iﬂnﬁlﬂnn&! .

Establishuent and naintenance of national standards

" @¢ the responsidility of XRLN and partly-of the Bleotre- '
teohnicdl Leboratory under the sdministration of the Kinisser
‘of International Trade azd Industry. The oquipnents and

deternination of the General Conference of Weights and mao
mmmummm.mmmnm
| uwovmt or ltu\urd-

mtﬁs ‘ 'I ! . :
n-“hduanblo&nm . R
Investigation for: ftqw mhuu-u hu.r.h‘ m,
Promu. A 3.39 L) M hna is tmad. ﬁ
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to the absorption line of mothane (2947.908 on"? )
Which has an exeellent feature for a high degres of
absolute stability and reprodueidility., -
- Nass
National Prototype of Xilograz. .
A new precision balance for tre coaparison of the
National Prototype and standard weights of 3 kg is
‘eonstructed and improved based on the prineiple thet
the weights to be compared may be exochanzed keeping
the knife edges contacted with the bearing planes
during the bean of balance is freely osoillating.,
A high sensidility and reproducidility od 1 ps or
better is attained,
Tine:
The "second" is defined as the radistion frequensy
Sorresponding to a certain transitien of essiua~133
atoa. . :
A cezium bemm frememsy standard is newly constructied o
and now under imprevement. Rubidiun gas-eell frequensy
standaxrd are alse investigated.
Tenperature:

The triple point of water gives the standard of the
International Prastical Texperature soale (I!!‘l).
An extension of the IPPFs to lover range and itg inprove-
Eent for making elese approach to the therzodynazie
temperature soale, the prizary standard, are essential
research projests on the teperature standard, Pureuing
the thermodynazieo abselute Réasureusnt of temperature, o
 §as=thermometer and a method by the theraionie enissien

' are studied Tanging frem 13 %e¢ 8,500 X, - :




¢ - lamal Terminology @ -
Calidration:
Similar to the verifisation. A ealidpatioen resord 4o

provided.
Certification:

Aot of certifying te tho publie or to other nrum

.that a oertain fast is true in the eeurse of dusiness,
Inspestion of medel xsasuring deviee: \

Qualification for a model measuring device. Usually

& calibratien reserd is provided.. | N
Neasuring device:

Instrunent, mashinery er equipmen: listed in the Xeasuree
asent Law for measurement use, mmuu She Prosetypye

Kilogran, primary ssandards, msdel asasuring uv.‘.u
and ets.

NITI:

The Ninistzy of Internatiensl Trede and Industey.
KN ‘

The National Researeh Ladeorasery ef Mrnhy
Nedel measuring devies: '
Qualified measuring deviee used for the verificastion
and ocalidratien werk., IS is of kind preserided W
Cabinet Oxder and of senstrustien preserided W NITI
Ordinanee, and its instrumental errer does not oxooed
the nodsl measuring deviee uxm mhu Iv |
. Cabinet Owder. :
“‘ She=spot inspecsion:
Inspection perfesned ot as unuuu as the unnmm.
. Jowteodical inspestion: :
Inspostion overy covtain yeors for nm Uun
Yeing in wee for svamsastion and/er sertificetion.
o Pranssstion: o : .
" ST T AR 008 AR Businees the ebjees of whieh is clthtrtat
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delivery of goods or perforzance of sexrvioes.
Verification: : :

. Qualification for a neasuring device, that it is s
kind presoribed by Cabinat Order, that it is of a
construotion (including qQuality or material) preseribed
by MITI Ordinance and that its instrumental error dees
not exoceed the verification tolerance presorided by
Cabinet Order.

Internationally, tho situation is the same as in other
ocountries. Correspondence with international organisations
and research ladboratories in many countries is prineipal,

Inforzation is also brought by the >artiocipants to
the international oonrorcnqn held in the countries other
than Japan, who sum up to twe hundred persons a year, and
by a number of metrologists attending at the conferences
held in Japan, such as ¢oumittees of 180 and the Internatiemal
Congress on Rheology.

Infermations exchanged in sueh a way gather 1n€o ML,
Some of them are sent to the National Coxnittee for the

" International Weights and Xeasures, Seience Couneil of Japan,

vhere the informations are treated and reconmendation is

. Bade te the government, =

The ene similar to the NCSL in the United States i
the Industrial Xetrlogy Cozmaittes, Japan Industrial Teehaee.
logy Assesiation, It consists of five technieal greups
and widely Mtiom on information exchange.

NALK pudlishes "Handbook of Xeasurenent Tsehnology
and “Dictionary of Measurement®, and pericdically "Report
of MRLX™, *"Bulletin of NRLN" and *NRLN News" ote. Inforaatien
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R logal metrelegy are distriduted threough the adninistrative
gahisation deseribed deferehand.

Twe weekly newspapers, nrlodualc of nany corporations
sweh as "Journal of the Instrumentation and Control Assoei-
etiem, Japan®, "Journal of the Soeiety of Instrument and
Gentrel Engineers” and “"Teshnical Dulletin of the o.nzuu
Keasurer mumua' axre alse unumu.
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