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GRAPHICS DISCLAIMER

All figures, graphics, tables, equations, etc. merged into this
translation were extracted from the best quality copy available.
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EDITOR'S EXPLANATION

This material was assembled to go together with
"A Presentation of the Work of Standardization in the
Weapons Industry." Standardization is a product of
industrialization and modernization. In the process
of the modernization of management and industry, it is
a basic technical task, and it has already become a
basic task which must be firmly grasped by engineering
and technical personnel as well as a type of basic
knowledge which must be thoroughly understood by
management personnel. To accomplish this, we have
consulted a number of standardization publications,
articles and textbook essays, as well as other similar
materials in order to extract the relevent contents
which have strong practical applicability and universal
significance. These we have compiled into a handbook.
Because time is short, it is hard to avoid failing to

mention many of the references we have used.

This article was taken from the reference materials
of the 1980 conference on work quality in the weapons
industry. The heading of this article was, Standardiza-
tion and Quality Contreol." It was taken from a portion
of a work by the standardization research center. 1In
using it on this occasion, we have made the necessary

revisions.
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STANDARDIZATION, QUALITY COwTROL, AND THE MODERNIZATION OF PrRODUCTIun

1. Standards and Standardization

Standards are basically unifying technical principles which apply
to all the various realms of production activity to include industry,
agriculture and commercial products, engineering construction,
environmental protection, safety, health, and so on. They are
concerned with providing a common basis for production, construction,
and the various different aspects of work.

The concept of standards is a broad one, existing in all tne
various aspects of society. It is used in order to provide objective
principles for measuring things. Because of this, in the various
realms of social activity, there are large numbers of things which
contain the idea of standards. This is something everyone knows.
Standardization is one part of the numerous implications of standards.
It is a discipline in the world of science, having its own distinct
scientific content. Due to the fact that standards exist in the
production activities of society, they follow along with social
progress, increases in the level of science, technology and the
material =nd cultural life of people, and continuously develop and
improve. Because of this, in standardization there are implied new
principles, new methods, and new scientific content. This is an
objective rule in the development of things. Any person who takes a
static method of thinking in order to view standardization is out of
accord with the rules for the development of things. Such a prsctice
can only have a bad influence on the development of standardization
activities.

Viewed from the point of view of their nature, standards are a
type of policy, a type of yardstick for the measuring of quantities, a
type of symbol for recognizing the different characteristics of things,
or they can be a type of procedure, principle or method for choosing
the best among things. To summarize, they are man made principles for
the work of production, and they basically take the form of "software.'
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Standardization is the directing of people in production and
construction to carry out, in a broad manner, a synthesis of the
results of scientific research and practical experience, forming common
principles (standards), for the universal execution of activities.
Speaking in concrete terms, standardization is nothing except
purposefuly taking the scientific and technical results from references
on various subjects such as industrial, agricultural, and commercial
production, communications and transport, construction, health,
environmental protection, and scientific and technical intelligence, as
well as practical experience, and making a real synthesis with broad
discussions of the research. 1In this way, we form principles for the
measuring of certain objects (standards) which are commonly preserved
throughout the production, circulation, and exchange of the society in
all its sections, in order to arrive at the best activities for
developing production strength.

Standardization extends to nearly all the sections of the economy
of our country. It also enters into all realms of science and
technology. Moreover, it is an important constituent part of the
modernization of munagement. This then determines the scientific
nature of standardization. Standardization takes as its object the
large number of recurring things with repetitive characteristics which
one finds in production activities. On the basis of the principles of
"unity, simplicity, coordination, and optimization", the carrying out
of research on how to organize and implement the science of standards
is a very important peripheral field of study, whicn runs right through
science, technology, economics, and the study of law.

A high degree of development in standardization, as is the case in
many fields of study, touches on a wide range of subjects and is
complicated in its contents. There are not only questions of natural
science involved, but there is also a close relationship to economics
and the study of law. Quite a few comrades have taken questions of
standardization and considered them only as technical problems in
production. This is a very incomplete approach and is not advantageous
to the development of the work. It contains not only questions of
natural science but also of econowics and law and is a cowprehensive

peripheral field of study.
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The association of standardization and the natural sciences is
determined by the large amount of scientific and technical material
contained in many standards. ZEvery technical characteristic in a
standard is decided on the basis of the scientific and technical
situation in each period. They reflect such sciences as chemistry,
physics, geometry, medicine, and biology in manifesting their
materially useful value. A good product reflects an advanced
technology and advanced standards. In the same way, it is only with
advanced standards that one can induce the production of advanced
products. For example, in the smelting of high quality steels, one
must first have an advanced smelting technology. The various technical
factors in the standards for high quality steels are determined from
smelting technology, and an advanced smelting tecnnology is reflectea
in the standards. In the same way, what the capabilities of a machins
are like is determined by design skills, the quality of materials, and
the advancement of the industrial arts. Standards are nothing but =
reflection of these factors. One can see that the relationship between
the naturzl sciences and standardization is universal, and noone cun
doubt it. This has been generally recognized.

Let us consider the question of econcwics and standardization.
What could be called the focal point of economics forms around the
quastion of the effects of economics and its meaning for research into
savings in material production. Pursuing the objective of
standardization and, in doing this, achieving optimum econonic
beneficiality is in line with the objectives of economic research. The
economics of standardization are principally concerned with researching
the rationality of various factors in the forces of production from the
angle of the economics of technology; that is, from the aspect of the
economics of the forces of production, and, in so doing, raise the
economic effectiveness and develop productive power. Tne contents of
technical economic research into the forces of production are very
broad. They include research into the profitable integrated use of




labor and natural resources, social products and science and
technology. These contents also include research into the economic and
technical structure of the people of our nation, the economic basis ana
limitations on the transformation of technology, etc., etc. The focus
of attention is the adequate direction of the effective use of
resources, products and technology, striving to attain maximum economic
results and to promote a high degree of development in the economy of
our nation. The focus of attention of standardization and the focus of
attention of technical economics are basically the same.
Standardization, if it is only viewed from the angle of the natural
sciences, 's only capable of attaining effective results which pertain
to technology. Technical results are the foundation of economic
results; econonic results are the end product of technical results.
When one analyses the economic results of carrying out standardization,
in reality, one is doing an analysis of economic results from the point
of view of technology in order to increase and develop the service of
the forces of production. When one does technical economic researcn
into the factors of the forces of production, one cannot separate it
from science and technology It is necessary to make use of the
achievements of science and technology, which, of course, includes
achievemants in standardization. Because of this, the technical
economic characteristics which standardization possesses are of tne
technical econonic catagory and also of the economic category.

Let us consider the legal questions of standardization. In order
to do research on the resolution of this problem, it is necessary to
understand the whole process of standardization. The establishment of
standards is concerned mainly with research into the resolution of
problems in the areas of the natural sciences and technical economics.
However, once standards are announced, legal problems then present
themselves. Once standards are promulgated, it is necessary to
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strictly carry them out. This is a legal matter. The eighteen
articles of the "PRC Standardization Control Regulation" promulgated by
the State Council point out that, once a standard has been acceptea for
promulgation, it is a technical regulation with legal force. At the
various levels, production, construction, scientific research, and
design management departments, as well as enterprises and project units
must all rigorously carry them out so that no unit arbitrarily changes,
raises or lowers a standard. Persons whose violations of standards
cause bad after effects to include serious accidents must, on the basis
of the details of each case, be assigned more or less severe criticism,
discipline, or economic sanctions, leading ultimately up to legal

responsibility.

If we look from the angle of the nature of standards, standards
are a technical and economic composite. They have a dual economic and
technical nature. When we establish a technical standard, we must make
usz of many types of technology and science. For example, we establish
technical standards for horizontal boring machines. What type of alloy
structural steel should be selected for the major parts of the boring
machine? It is necessary to make use of the theories of the science of
metal materials and metallographic heat treatment. We specify the
smoothness of the main axis of the boring machine, the tolerance on the
operating surface of the main axis, the precision of the main axis and
its inspection method. It is necessary to apply the science of
tolerances and technical measurements. Among the dimensional
parameters of horizontal boring machines, there are bore axis diameter,
bore axis conic apertures, bore axis travel, flat spin platform slide
block travel, length and width of the operating surface of the work
platform, and so on. In order to specify these parameters, it is
necessary to use the sciences of machine tool design and machine tool
kinematics. Only when the maximum supported load on the horizontal
bore operating platform is great do such conditions apply, but then, it
is necessary to use the principlés of the mechanics of muaterials. The
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main horizontal bore param=ter - main axis diam=ter — hus nacerl o
values of 6%, 80, 100, 125 (mm) wnich are arranged in rerati.n 1o =
other by a common ratio of 1.25. In conforuwity witvn trne optluliz. on
number system, 1t is necessary to maxe use of relevant =lenznlary an:
high level mathematics. If we perform optimization whils specifyine
the parameters mentioned above, then, it is also necessury to us-
optimization methods and operations researcn. One cun se= t
specifying standards, one encounters many typss of tins newest resultas
from the natural sciences. This is the technical natu i
However, the specification of standards is certainly not sinmpiy =
technical problem. It must also involve a series of economic
questions. It is very obvious that a standard whicn is tecnnicai.y
advanced but which is economically unreasonable can certainly not t-
considered a good standard. Beczuse of this, 1t is necessary t:o
calculate the economic results of carrying out standards. Toaer

e
one deals with capital, production expenses, production costs, [Tl

ot

wages, profits, fixed assets, losses, depreciation, circuliating
capital, production cost-profit ratio, c=pital-profit r=tio,
amortiz=ztion period, and so on, ani so on. This rejuir-s th-
utilization of the sciences of statistics, accounting, busineos
management, industrial economics, techniecal economices, politiz=l
economics, and ~ther economic discip ea. This is the econo>w. > nutar
of standards.

Generally speaking, among th- contents of standardiz=ation, wr
find product standardization. This includes product guaiity, prolict
form, product type specification series, interchangeabi.ity o?f praodguc:
parts, and so on. In the standardization of inspection metnocd.s, w-
find included standardization of packaging, standardization of
technical terminology reference materials, standardization of
construction design and members, environmental protection

standardization, standardization of industrial arts, tools and
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: 1 S A -1iing grice. The presence or lack
et Lo U soruinsiogy reference materials is
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noJ e e osnen s (o tn- foundation for actuaiizing the
zetLon of Lotrastlon.  .nte carrled through, it has very
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labor-production ratio. All these things are extremely important, and
it is necessary to resolve ourselves to carry it through. The
standardization of industrial equipment, operations, and management
systems guarantees the stability of production, raises efficiency, is
an important element in guaranteeing quality, and it is only by the
carrying out of standardization in this respect that production qﬁélity

is guaranteed.
2. The Relationhip Between Standardization and Overall Quality Control

Standardization and quality control are two extremely important
problems for the scientific management of modern projects. The two
mutually affect each other, mutually support each other, and help each
other to be successful. Their relationship is extremely close.

If their is no standardization, then, it is not possible to
develop quality control activities. If there is no quality control,
then, the realization of quality control cannot be reliably
guaranteed. Therefore, pecople universally recognize that
standardization is the foundation of quality control, and quality
control is the mainstay of standardization.

At the present time, the scope of standardization work has already
developed out from the narrow realm of product technologies in the past
to the entire realm of product management. Also, from the realm of
product management, it has extended itself to the entire realm of
business management. Because of this, 1t is possible to recognize
in the abstract that all commonly followed regulations which are formed
from a synthesis made on the foundation of scientific research, the
results of reform or practical experimentation may all be called
standards. The realization of standardization is nothing except
regquiring every process, link, work procedure, and operation in all
production, business management, and administration--every department
and every staff member--to use standards to direct their work, to work




toward a rational utilization of the resources of our country, advanced
in technology, economically rational, reliably safe, in order to
unceasingly improve the utilization characteristics of products, to
constantly improve quality, production costs getting lower and lower,
and competitive power getting stronger and stronger. Because of this,
it is necessary to have a series of standards in order to control znd
iirect production. This set of standards is precisely the basic con-
tent of all aspects of quality control in work.

The overall purpose of gquality control is to satisfy user
regquirements. In our country, user requirements are published through
technical standards at various levels or technical documents. The
various technical standards fixed for products are set on the basis of
user reguirements. When enterprises initially develop overall guality
control activities, they should initially take the reaching and
surpassing of all the various product standards directed as the object
of their management sitruggle. In accordance with the development of
science, technology, and product techniques as well as unceasing
increases in user regquirements, technical standards must go through
continuous revision. Each time technical standards are revised, the
quality targets for products are raised to a new level and furnisn a
new struggle objective for overall quality control.

Standards and standardization are the legal form of product
guality control.

When the nation carries out state control of product gquality, it
takes the necessary product quality which must be preserved and uses
standards, technical conditions and other similar types of legal models
to fix it. Moreover, from state determined, legally defined products,
to the system of testing product quality before accepting shipment, the
state regulates and defines such documents as the laws on substandard
production products and the provisions for sanctions under these laws.
Besides this, the state must also specify the legal scope of the
jurisdiction of quality control agencies, and so on. Because of this,
the state's promoting of standards and standardization is a legal
method for the carrying out of the organization and direction of

product quality control by the state.




Technical standards are the overall basis for quality control.
This is beyond doubt. However, this still leaves a point in question.
It still needs to be pointed out that, due to the fact that technical
standards touch on a very wide range of areas, it is not possible for
their levels to be the most advanced at this time. This necessarily
gives rise to the situation where technical standards are lower than
user requirements. Moreover, the revision of technical standards is
also constantly falling behind the development of user requirements
over time. Because of this, it is inadequate to take the technical
standards currently in effect as the complete basis for all aspects of
quality control. Doing this gives rise to the situation where products
are unable to adequately satisfy user requirements. Under this type of
condition, according to the "PRC Standardization Control Regulation,"
enterprises should set up quality control standards which are more
advanced than the state standards, or the department standards (spe
cialized standards). These superior quality product standards should
be taken as the basis for all aspects of quality control to produce
superior quality products in order to satisfy user requirements.

Modern mass production is built on a foundation of advanced
science and technology and carried through and completed on the
foundation of scientific management methods. In any realm of
production, a modern enterprise, if it ignores the work of
standardization, and does not go on the track containing
standardization of enterprise management and quality control, must
necessarily create extreme blindness and confusion, even to the point
of creating economic losses. Examples of cases where standardization
was taken seriously, sincerely set up and carried through and, as a
result, economic benefits were obtained, can be very easily found in
every nation of the world and every realm of production. The
capability of scientifically explaining standardization is enormous.
Ten years ago, the Japanese Department of Standardization, in
investigative statistics for 1566 various types of activities, found
that, in large scale enterprises carrying out standardization, 78%
obtained economic benefits, in medium sized and small enterprises

10
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carrying out standardization, 66% obtained economic benefits, and, in
enterprises with high levels of mechanization, carrying out
standardization, 85% obtained economic benefits. In 1977, the Japanese
shipbuilding industry, due to their adopting for use standardized
products in turbines, electrical equipment, instruments, and so on,
lowered the manufacturing cost of their ships by 2-3%. The NATO defense
ministers have, several times in the last few years, called

conferences on the rationalization and standardization of weapons,

-

recognizing that the realization of weapons standardization would make
it possible to greatly increase the combat capability of units, and, at
the same time, make it possible to avoid duplication of labor in the
test production of weapons, saving manpower, materiel, and reducing the
costs of national defense scientific research.

The work of standardization is nothing else but the requirement to
fix advanced, rational and mutually appropriate technical standards for
such aspects of various products as quality, function, product types,
and specifications, and, through the setting and implementation of
standards, to raise product quality. There is a proverb which says,
Without a rule, you cannot make squares and circles." When we engage
in production construction, we must also follow certain technical
"rules." Only then is it possible to guarantee guality and make the
work correspond to use requirements. These technical "rules" in
production construction are none other than technical standards.
Quality is not a type of intuitive characteristic, but it is a form of
indicating product function. It can also be seen as the effective
utility characteristics possessed by certain types of products. The
quality standard for any product embodies a unifying of the objective
utilization requirements and the conditions possible in production.
Quality standards include all factors influencing product quality:
product weight, dimensions, physical properties, chemical properties,
mechanical properties, antibiotic properties, along with production,
utilization, repair and maintenance capabilities, as well as packaging,
transport conditons, and so on. These factors, in product standards,
are all made into clear and precise regulations. Because of this, in
specifying the good and bad of a certain product, in specifying what

1
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the effective usefulness or value of a certain product is, it is
important to look at the quality standards pertaining to that product
and to see to what degree those standards were actually realized in
production in order to reach a determination. Technical standards are
a type of common technical basis for those engaged in production
construction. They are a criterion for measuring the good and bad of
products. Products which reach and exceed standards can be called good
products. The opposite are products with no usefulness.

Each one of our socialist enterprises, in its production, must
strengthen quality control and effect a combination of quality control
and standardization. It will then be possible to obtain good quality
results. The practical experience of quite a few enterprises in the
development of gquality control clearly proves this objective rule.
However, among several comrades, the recognition of the relationship
between quality control and standardization has been unclear; their
handling of it has been inappropriate; they have ignored
standardization. Due to the fact that the work of standardization has
not caught up to the requirements of quality control, the result has
been that one hears talk of quality, but quality cannot be guaranteed.
Today quality is good. Tomorrow it turns bad. This is related to the
lack of a set of standardized industrial techniques, standard
procedures, standard inspection, and so on. Because of this, increased
attention to quality control begins with standards and ends with an
understanding of them. An adequate recognition of the effective power
and force of standardization in quality control is actually the
beginning and end of the implementation of standardization in quality
control. In this way, it is indeed possible to get clear results in
raising quality, increasing the rate of production, lowering production
costs, and broadening the sale of products.

12
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Looking from the angle of quality control, standards for
enterprises can be broadly divided into two types: one type consists
of "procedural" standards (sometimes also called "management
standards"). These include various types of procedures,
responsibilities, methods, systems of regulations, and so on, and so
on, which are established in order to guarantee and increase produét
quality. The other type consists of "measurement" standards (sometimes
also called "technical standards"). Tais type of standard is
principally used in the concrete implementation of standards in
industry. They are used to directly measure the quality of work and
the quality of products, for example, product gqunlity standards,

pre-acceptance inspection standards, and so on.

Strengthening the work of standardization has extremely important
significance for the strengthening of quality control and the raising
of product quality. PFollowing the development of science and
technology, the position of standardization in quality control grows
ever more important. Setting standards in work generally calls for
these several types of requirements in order to maxe enterprises
conform to standards: (1) Authoritativeness. Standards mus*t be firmly
established, rigorously carried out, and must not be discretionary
matters; (2) Of the masses. Standards must be estwblished and
carried out as a synthesis of the economic foundation and by the action
of the masses themselves; (3) Scientificness. Adejuate use must be
made of PDCA methods of work in order to give the standards -stablisned
an objective basis; (4) Coherency. Standards in various departments
and various areas must be coherent, consistent, and mutuslly
coordinated. At the same time, standards must be neither, "issued at
dawn and changed at sunset," nor unrevised for long periods. Wwnen
standards are revised, it is necessary to consider coordination and
consistency with previous and subsequent standards; (5) Clarity and
precision. In the writing of standards, contents must be clear and
precise and requirements must be concrete. It is not right for thew to

be abstract and ambiguous.

13




At present, the creation of products of excellent quality, guickly
surpassing advanced international levels, is the principle work of
quality control. How should we direct our efforts at standardization
in the control of quality and the creation of excellent products?
Several enterprises which have had good results have had common
experiences, that is, they have set up and firmly adhered to a system
of excellent quality standards. PFirst, they made an investigaticn of
the levels of advanced standards in the world, clarifying what advanced
levels are and why they are advanced. Second, they carried out a
comparative analysis of the products of their own factories, searching
out discrepancies, and setting out standards for products of exce.lent
quality. Third, they fix methods measuring how products of excell=en-
quality conform to these standards. Fourth, they fix 4a series of
standards for excellent quaiity work, for examp.e, standards four
excellent purchasing, standards for excellent work procedur=s,
standards for excellent seami-finished goods, and so on. ¥iftn, they

2t up high quality industrial technigues whicn are capable of

[¢2]

gauranteeing the attainment of products of high quality. Jixtn,
througn th= quality gu=ranter sSystesn, thzy rizoirousiy izpleaentel v~
various excellent quality standards discussed above.

Through the grasping of supervisor quality inspection-s, [t i=
p2s33ible to promote the estadblishment and implementation of s and=ras;
it is possible to discover problems existing in standards, suppiyine
dzta for the revision of them; and, it is possible to make final
quality checks and insure that substandard products do not ieave li-
factory.

The department of standardization, taxing hold of supervisor
quality inspections, must then participate in al. aspects of quality
control. It is only in this way that it is possible to cause
standardization to combine closely with production management and
quality control. It must participate in the work of discussing and
selecting products of superior quality, and, through grasping this
work, raise the quality of products in general. It must grasp ine
work of designating classes of quality, urging enterprises to
ceaselessly raise their quality and at?ain the existing strugel:

objectives.
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It goes without sauying that, botn insia= Cnina and outside, triere
are delivery standards (national standards or departmental standards,,
but all of these are only minimum requirements, that is, 60 percent.
Surprisingly, it is not because foreign standards are all higher tu=n
ours that our goods often compare unfavorably +to foreign ones. Wnat
is the reason, then? One important reason is that foreign factories
all implement internal control standards. These internal control
standards are universally higher than the delivery standards, and tneir
control ranges are relatively narrower. Because of this, the
implementing of internal control standards makes it possible to cause
product quality to rise =nd be uniform =and stable. Foreign factories
resolve 83 to 90 percent of their problems this way, causing thelr
products to have competitive power in international ani dom-ctic
rark-*=s. This is very wortny of our exmulation.

Following the developoent and inplementation of autow=tic
technology, we are in the midst of ara lgamating the Inspection process
and the= munufacturing process, inzluding the inspection process in tie
manafactaring process.  Recouse of tuls, gquasity contral ralsed evern
areqtor roggirzoents for standardization. Wot only must the matsria.
guatity rejuirements b= rigidly standardized, the systen software t.0
th= simal<anecus flow of inforum=tion, inciuding progran languag-s
‘niustrial prograny, all present rejuirenents for hign degre-s ol
standardization, prom-ting the develiopment of standaralzation.

Postwar Japan introduced large aumounts of advanced fcereigu
technology and business munageuw=nt techniques, wnich caused a rarid
development of Japanese industry. Later, following alongs witn tne
industrial development, they introduced a whole corresponding set of
quality control technology. In order to better bring into play their
quality control capabilities, they also took standardization us tneir
foundation, and implemented overall quality control. Therefore, in
order to cause the work of standardization to permeate every realm of
quality control, they suggested that "today's total quality controi is

nothing but the management of standardization.”
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3., Standardization and Modernization

What is called modernization is nothing other than the use of
modern science and technology to arw the various departments of the
economy of our nation. The development of modernization causes science,

technology, production, and business management to form the unified
process and entity of socialist production. Therefore, changes occur
in traditional concepts of production. Practical application
demonstrates that 1in standardizing relevant production management
organization, one has already created an important element in the use
of peopie to develop modernization of production. This 1s also the
hallm=zrx of modernization.

The speci=nl characteristic of modernization is the socialization
of production. PFisids of production become ever broader. Division of
labor becoumes ever more minute. Technology becomes more and more
complicated, and its requirements become higher and higher. This
requires tinst tn- scope of cooperation and coordination become larger
=nd larger. Let us take tne production of one simple product.
Reginning froo the raw ma“erials, it is necessary to have cooperation
in workx, and only then can one guarantee the smooth execution of
productiosn. 0Only then can one guarantee the ultimate quality of the
product. In tne production of synthetic fibers, it is necessary to
huve raw materials which meet standards. Only then is it possible to
produces monomn=rs which meet standards. Only when one has wonouers
which meet standards is it possible to produce good fibers. If there
i3 no coop=ration in the work, production by division of labor is
difficult to carry out. By the same token, if there are no standards,
cooperation in work is extremely difficult to smoothly implement. In
the production of a complicated product, from the raw materials to the
production of parts and spare parts and their supply, the production
extends to hundreds and even thousands of enterprises. In a production
process this complicated, what is it that causes them, in the dispersed
production of various types of materials and parts, to cooperate and

coordinate well enough that product quality is able to satisfy the
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requirements of later use or processing and witn tolerances close
enough to guarantee the smooth assembly of the whole machine? Jne
important factor is standardization which has a very important role to
play in all this. Take for example a jet engine. It is assembled frou
tens of thousands of parts. A jet airplane must be assembled from
hundreds of thousands of parts. Moreover, the production of these
parts, from the respective amounts of time involved to the percentage
numbers for factory production in the various places, must finally be
centralized and coordinated. In this type of complicated, multifaceted
production composite, it is possible to use systems engineering to set
up a good produc.ion organization, and, at the same time, one must, on
the basis of many and various established and implemented standards,
cause the products produced by the various production links and
production units to be organically related at the technical level,

thus guaranteeing cooperation in the work, precision without error in
the assembly of the plane as a whole, and the completed production of
the whole plane.

Modernized production is built on the foundation of advanced
technology, strict division of labor, and broad cooperation in the
work. Highly efficient :ass production regquires a high degree of
unification and coordination in the production acitivities of the
society as a whole. Standardization is also an indispensible means of
organizing the modernization of production. Through the establishmant
and implementation of various types of technical standards one takes
various production construction agencies from the technical level and
unites them organically with such aspects as scientific research,
design, production, circulation and utilization, forming a unified
whole. This guarantees that the modernization of production
construction is smoothly carried out.

Along with the heightened development level of modern science,
technology, and administration, the content of the idea of
standardization has also developed. Its scope has broadened. It not
only includes standardization of such products as are called
"hardware." It also includes what industry calls "software."™ A new
product, from its test production to its popularization, must initially
draw out diagrams which conform to standards. Only then is there a
common technical language. It must initially make use of materials and
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components which conform to standards. Only then is it possible to
test produce prototypes. Technical standards must be set, and the new
product must be successfully test produced. Only then is mass
production possible. Operating regulations and safety procedures must
be set. Only then can safety be guarenteed in the utilizing of new
equipment. It is seen that standardization penetrates into various
links such as scientific research, design, production, and utilization.
It is basic technical work indispensible to modernization.

The symbol of modernization is the modernization of the means of
production, that is, the mechanization and automization of production
and the modernization of industrial and agricultural organizations,
that is, the specialization and coordination of production. The
technical production levels of principal production agencies reuch
advanced world levels. Amounts of principal products produced enter
advanced world ranks. Principal products, of course, are of a quality
and have production costs which give them all competitive power in
world markets. The gross national proluct reaches the level of tne

main nations of the world

Prom these implications and signs of modernization, one can sse
that what they mainly reflect is the catagory of economics. Becauses of
this, standardization, which acts as the main constitusnt component in
the management of production, has an intimate relationship with the
high degree of production automation, production specialization and
coordination, high labor-production ratio, high quality, low production
costs, and competitive power on internationsl markets, which have been
indicated. A large amount of practical experience, both inside China
and abroad--particularly, practical experience in the modernization of
production--clarifies and demonstrates that standardization of
production in the development of production--the development of
production to a certain new stage--also develops standardization to a
new level, moving social production forward and promoting the

development of modernization in production, reaching a new level of
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modernization. One could say that standardization is the epitoms of
modernization with modernization containing large amounts of
standardization factors and abundant standardization content. Tne
better standardization is carried out, the larger contribution it makes
to the construction of modernization. The better standardization is,
the higher the level of modernization. V

The signs of modernization also manifest themselves as specialized
cooperation in production, high efficiency, high guality, low use of
materials, and the ability to obtain large economic profits through
relztively small investments. The realization of stazndardization i=
one technical means of reaching these objectives. In modernized
countries, the development of specialization of production in industry
and agriculture causes production efficiency to be high, materials use
to be low, and profits obtained to be large. Standardization h=zg un
important function in this. 1If, in foreign automotive production, th-
average worker produces approximately ten vehiclas every yeur, it i=s
related to the implementation of standardization in the automotive
industry. In modernized poultry raising, re=zlizing the standzrdiz=tion
of animal rearing, it is possible, within two montns, using only two
kilograms of standard feed, to raise a kilograa weight of chicken weut.
All this explains the fact that standardization is a constituent
componz=nt of the modernization of production and manugeument. 11 15 =
h=llmark of modernization.

Standurdization has a positive and important function in tne
developmnent of the specialization of production. We know that on= of
the important services or special characteristics of standurdization is
none other than the promotion of the rational development of products,
that is, thare must be a rational arrangement to a given type of
product, carrying out a reorgnization of those complicated,
confusing, backward products which are now produced. We should sift

out the ones that need to be eliminated, and simplify and merge the




ones that ne=d to be simplified and merged, creating product series,

and raising the level of interchangeability of spare parts. The better

the level of serialization of products of the same type is, and the
better the degree of interchangeability of spare parts, the Isrger
the scale of production can be made. This is advantageous to the
realization of specialization in production and the employment of
advanced technical egquipment, realizing the mechanization and
automation of production. The specialization of production and
etandardization go together and do not oppose each other. It is only
In this way th«t they are useful to the development of specialization
in production. If one only carries out specialization and not
standardization, the specialization will find it very difficult for it
to adequately exert its beneficial influence, even to the point of
2r=ating loss of <coord nation and waste.

Tn the developient of tne modernization of production in our
country, due to tne coordination of reguirements, there hus been
an aprropriate promo-ion of tne development of standardizstion,
=nd through the practice of estaplisning r=lated stunaards in
rroduction, productive power s te=n devesioped. However, in our
ACconomic work, nhow t> develop coordination in order to
sufficiertly exert tu- efl=cts of standardization in
csordination, hns still not been consildered by most people una
r.as received insafficient attention. This, in turn,affe
2oordination, and fin=1ly blocks the developument of produn
T™hiz typ> of thing is sti1ll commonly s<en. For example, the
quality of our raw materials not re=ching ur to standards affeocte
our processing industries, destroys coordination in work, and
creates production setbacks. There are quite a few machine
tooled parts which also, due to sloppy enforcement of already
existing standards, have dimensional tolerances which exceed tne
ranges permitted by the standards. Quality is not guuranteed,
and this affects the assemnbly of the entire machine, and it
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alan brings an eff20t to bear on the 1life of the product. I1If tae
various production units strictly observed the standards wnicn our

country ulready nus to regualqts production, tnwt would guuarantes
coordination and would have o beneficial effect on the rexlization »of

rodernization.

tific and teonnical ¢oniributions c¢an
om the accumulatea lupors of those wno
hzve gone befores us, ani large nuab-rs of trnese nave p2sn deveioped and

rzised on the foundation cre=nted oy thne pedli- WO huve gone ans41 of

us, that is, science ani tecnnology waintin v continilty, =2nd. wh=h
adequate use 12 made of this continuity, It Ccwuses new 221-n0- and
Technology and new prodacts to devolop st oan even fagcter ret-. 0 Triz is
2 univer31l law. Standards awre the fruits of solentific resenron.

Trey are the sunning up of practical =mppllicowtlions. Molernized uurdets
rejuire gre=t onangss in e twindiring of an o eyve. Tuey regulre lns
inst-ntancous proliaztion of zrodusts reyulr=i Ty thne Zurk=t. o wlitln
widespread azsistones fron stonraraization, 10 18 plssloi- 1o Snlrten

the periods for tr=s deslieon =nl $- 31 prodaTron O fLiew (pTucais zng for

production preparations.  Tnis is advant=zag-ous 1o Tne wol-aieTted
production of new products. T owine time for uoc. Anl, It Taises our

conpetitive powsr In Targ=te

vy

How %+0 =ven more quiz4ly d=sign and prodae- 4 new type ol projuct,
t

s

ani, after successfully designing =nd t-producing 1., not aaving to
invest even more money anil tim=, tnus maving it possible to very
rapidly go into mass production? Jne of tne Keys to sSuscess In tnis i3
nothing other than making use of stzndardization tecnnigques, using hewp

from standardization to resolve ail ~luzsy metnods of workx encountered
at any time in the development of new products. There is a definite
continuity in the development of science and ternnology. There is also
continuity in the making of a new product. In wmost situations, it is
basically not necessary to design each part by itself, sturting fron
scratch.  Rather, one can select relatedl atandards wnich we already
nave, and so maxe it possible to save design tiue anl Labor, snortening
tr= period for design tim-- and tect manafacture Large nnoants of
practical application, botn inside Chint wnd abroal, all domonztrate

tne truth of this idea.
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The power of standardization comes from the effects of quite =«
nunber of different areas. Qutside China, a number of countries have
done a large amount of investigation, analysis, and research, wnich
recognizes that, in carrying out standardization, nations and business
enterprises must sometimes carry out improvements and revolutions in
such areas as the industrial techniques of production, equipment,“énd
management. This requires the spending of investment capital.
However, the value which is created is certainly ten times, twenty
times or even fifty times the investment. This type of economic value,
with a ten-fold or more return on investment, makes it easy to
understand why nations with developed industry and agriculture are
willing to expend labor and materials on the area of standardization,
in order to receive in return even larger profits. This is the secret
0f the power of standardization. We should adequately make use of the
power of standardization for the four constructive transformations of
our country, to create even more material prosperity for our people,
and even more value contributing power.

The establishment of internal quality control standards by
business enterprises can supplement the deficiencies of national
standards. For enterprises with a high level of production technology,
it is able to adequately bdbring into play the effects of the advanced
technology of ths enterprise, extracting its hidden productive power,
producing for the nation even more high-quality products. At the sauxe
time, it is also capable of making progress in the revising of natio==l
standards, raising the level of national standards and accumulating
adequate, reliable data. 1In this way, it is advantageous for the
raising of the competitive power of products and the speedy upgrading
of products. It is also advantageous to the opening of all types of
reforms in the technology and quality control of enterprises, the
transforming of technology, and the selection for use of the new
products of science and technology. It makes large contributions to

the four transformations.
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Qutside China, the production coordination in industri=alyy
advanced countries is alreudy very pervasive. Moreover, tne adoption
and implementation of large numbers of standards causes tn=se nutlions
to attain coordination and harmony. Therefore, in developing tneir
economies, they obtain such results as short production periods, hign
labor-production rates, and low production costs. In markets, they
have very great competitive power. As is the case with automobiles
produced by the Toyota Motor Co. of Japan, the rate of product series

creation and the interchangeability of parts are relativelv high, and

the product types produced are relatively unchanging. Of tne twenty
thousand different types of parts for euch type of automobile, 80% ure
produced by different small and medium-size enterprises, rationalizing
production, with each enterprise precisely setting advanced technical
quotas on the basis of their varying productive powers and technical
strengths, specifying precise work plans, raising the rate of equipmens
utilization, selecting for use and popularizing advanced management
methods, raising the level of management, organizing rythmic, balanced
production, in order to raise the guality of the automobiles, and to
guarentee low production costs. Therefore, they have competitive power
in world automobile markets. Their sales markets are very wide. They
have developed a superior position, and they have overpowered the U.3.
auto industry. At present, our country has 130 automobile production
points. This large number is the highest in the world. But, yearly
production is only 150,000 vehicles. This is due to the fact that most
of the factories produce in small lots, production technology is
backward, product quality is bad, production costs are high, and the
labor production rate is very low. The eight-ton trucks produced by
some factories, when compared with the same type of vehicle produced by
the Jinan Automotive Factory, had 20% lower horsepower, 20% higher fuel
consumption, and 25% higher production costs.
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The construction of socialist modernization is a decisive
condition for the future developuent of standardization. If there is
no construcztion of modernization, the effects of standardization have
no plaze to ex=rt themselves. 1t could also be said that there is no
social position for standardization. At the same time, standardization
iz also an indispensible foundation for the construction of socialist
modernization, and. if this foundation is not properly laid, then, the
construction of modernization can be thought of over and over again but
to no avail, can be determined on Dbut not obtained, can be projected
but not fulfilled, can be saved for but never purchased. This, then,
is the relationship batween standardization and socialist

modernization.
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Reference materials on the work of standardization, which must be xnown
by administrative, scientific and technical personnel. Internal

material. Must be safeguarded.

Standardization Work in the Development of New Products

-"Firmly Grasp the Standardization of New Products and Strive to Creute
a New Condition of Standardization in the Weapons Industry"

-"Strive to Carry Out the Work of Stundardization in the Development of
New Products"”

-"The Workx of Standardization in the Diagramming ot Model Products"
-"The Methods and Realization of the Work of Standardizing the Iron
Jorse Motor Vehicle Product”

-"The Status of the Work of Standardization in the Development by Our
Factory of an Electric Meter for Popular Use"

-"Product Design Should Strive As Much As Possible for

Interchangeability and Standardization of Spare Parts"

Compiled by the Standardization Research Institute of the Weapons
Industry Department April 19836
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EDITORS' EXPLANATION

This set of materials was compiled to be used in conjunction with
the "Weapons Industry Standardization Work Exhibition." _
Standardization is a product of industrialization and modernizatibn.
In managing the progress of modernization and industrial modernization,
it acts as the technical basis of the work and has already become a
basic accomplishment which must be firmly grasped by engineering and
technical personnel. It is a fundamental branch of knowledge which
must be thoroughly understood by management personnel. In order to
accomplish this, we have examined a number of standardization
publications, articles, and textbook essays, selecting those with
strong practical applicability, universal significance and relevent
content. We have compiled these into a book. Because of time, we

cannot but fail to mention the many contributors and references to which

we are indebted.
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"®Pirmly Grasp the Standardization of New Products and Strive to Creute
a New Condition of Standardization in the Weapons Industry"

Chief, Departmental Standardization Research Institute Wu Qinxin

When the Central Military Committee stipulates that, concerning
the construction of the national defense industry, we are to carry out
the guidance that "in the shortened war line, the important point which
leaps out is to firmly grasp scientific research and speed up
renovation," the central problem becomes renovation. In the
shortened war line, the important point which leaps out is to firmly
grasp scientific research in order to renovate weapons equipment and
in order to speed up the renovation of weapons. At present, the
weapons industry has made progress in implementing and carrying out the
guidance to "unite the military and the people" and to "go to the
people to protect the military." Moreover, the best and most positive
way to "protect the military" is to renovate weapons and equipment.

One could say that, in grasping "renovation", in the broad view, and in
the development of military strategy, one has taken hold of the basic
link in the modernization of weapons and equipment. Since the central
question is renovation, then the standardization of weapons and
equipment must necessarily also look to renovation, serve renovation,
and revolve very closely around the renovation of weapons and
equipment. Then it will be comprehensive standardization work which
revolves around new weapons products and the new materials, new
industrial techniques, and new technologies used by them in the
development of the whole process. Looking back on the practical exec
ution and realization of this work in the last few years, we should
acknowledge that we should go at the work of standardization from the
apsects of laying the foundation, raising the level, looking for
benefits, and developing new products.
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1. We must orgianize with all our strengtn to set design stanilari:
for weapons products. We must first set up design models ani basl -
technical requirements which must be adhered to in the design of n-w
products in order to put out a unified controlling regulation Afrer
this, we must edit a book of diagrams of parts, components =and
assenblies which are interchangeable or meet typical structures and
standards. Then, we should edit a weapons design handbook wh. ot
sumnarizes practical experience in the design of new weapons and
absorbs advanced foreign design thinking and design methods.

2. We must conduct scientific research centering around n-=w«

products and speedily establish basic standards for nsw progucts.

v

'

During the process of the test production of new produzts, it i3
neceasary to prepare fundamental standards such as product
nonenclature, diagram symbols, code representations, signs =una syucs.o,
diagram types and setups, as well as structural elements, aund treir
nptimun formation into series, and so on. It is necessury to urgunlio-
our strength to tightly grasp their establishment.

2. We must organize to establish a property testing method for new
products. In order to precisely evalutate the functional cuapabiliti-=
of new weapons products, and in order to rigorousiy insare the design
and production quality of new products, it is necessary to estanlian =
s2ri=23 of property (capability) test procedures [(the target range teat
metrnod, the t-sting station test method, environmental tes® uwetnois,
and so on) and to set up qu=zlity control and malfunction anulysis
standards. In this way, it iIs then possible to precisely evaluate anil
judge new products, and also to supply a reliable basis for tn-
unceasing conquest of existing problems with new products in the
process of test production.

4. We must organize to establish protection and packaging
standards for new products. Sumnarizing the results of scientific
research on the protection and packaging of new products and absorbing
advanced technical achievements in protection and packaging from inside
and outside China, we must make and establish a set of standards for
protection and packaging of new products, setting up 41 systea of

standards for protection and packaging which reuaches modern levels.
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5. We must establish an optimization systen for the busic
ympan=nts, the exterior appendiges, the borrowed componeznts and the
principel materials in new weapons products.

6. We must, axcording to specialty, respectively establisn series
of weapons component standards. Weapons use standard components, and
*they should, as much as possible, make use of national interchangable
atandard components. Concerning the parts of requirements for new
w=1pdns products which cannot be coupletely satisfied by the use of tn-

structures, standards, or capabilities of standard components, it is

i

t
pos=ible to con=sider, on the busis of the special characteristics and
r=yiirensnts of weapons and equipment, to establisn a systemn of
3-andard components for weapons use. For example, guns us- standard
~orponents, their cuarrying vehicles use standard components, the
nilitary use optical instrunents us~ standard components, and so on.

7. We mus*%t corzpile materials on standards used by new weapons
prodaz*s and edit a standardization handbook for weapons

3. We must orguanize to set up reliability methods standards for
w=npons proiuc:ts. Conzc=rning the reliability design of weapons
produzts, th-Ir r-liabili*y an4lysis, tneir reliability testing =ni
reliability evaluution, we must set up a series of stwnaards.
According to tne status of work requirements, it is possible to first
set up the reliability standards for basic component and unit systems,
£or example, tne standurds for the reliability of fuses. Extending

, it is

¢}

aven up to th= reliability st:ndards for compli:atea systeuw
possible, on the basis of a consideration of tne concrete 3itu=stion, to
select model products, cuarry out spot tests, guather experience,
gradually set up (words missing)

9. Wwe must do r=search into setting up munagement standards for
new weapons products. Taking scientific research to guarantee the
quality of new prod- cts as our focus, we must set up a series of
management standards for new products, for example, experimental
reports to document derived principles, general regulations summarizing
requirements, calculation documents showing derived principles, and so
on.
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10, We muat do research into setting up evaluation standards for
new weapons products. Concerning the advanced nature of the new
products, their reliability, a comprehensive analysis of tasir econowi=
characteristics, methods of evaluation, principles which nust be
maint4ined, and so on, we must put out a unified regulation. Moreoaver,
this should serve as a guiding document in order to direct us in a
precise, rational, scientific evaluation of new products.

In sumnmnry, the standardization of new weapons products 1s = very
broad realm of work, and there 15 a great deal of work to do. 1In
pil:tary strategy, there is a need to set up a number of lofty,
far-s=eing, long-range designs and calculations. However, tuctically,
we zust draw out the practical, and make our way forward one step at a
time. Of course, one must first select the breaxthrough point. One must ainm

in the direction of the main attack. The starting point must be high,

-1l tihe nsdvance must be orderly. One must concentrate advantageous
forces, one by one, on the breakthrough. The grasping of the
standardization of new weapons products is a change in strategy fron
"after the fact" standardization to "before the fact" standurdization,
from final standardization to initial standardization, frowm various
separate standardizaticns to a comprehensive standardization. 1t is an
attenpt at the dynamic, systematic standardization of a’l personnel an:
processes. 11t is a change toward giving the work of standardization =
fundamental nuture. It is not difficult to imagine, on the pat:. o our
forward advance, how we might meet with « good nuwber of provlewms ana
difficulties. We believe that we have the guiaance of the higher .Leval
departments involved and their support in aspectis concerned. We beliiev:
that we have the common efforts of scientific research personnel and
standardization personnel and that we will be able to eliminute tne
difficulties and unceasingly make new achievements. Moreover, w2 w.lil
take these and make a breakthrough, creating a new situation in the

standardization of the weapons industry.
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"Strive to Carry Out the Work of Standardization in the Development of

New Products"

Jialing Machine Plant

Qur plant has a history of weapons industry of more than forty
years. Before 1979, the civilian products put out at our plant did not
account for 5% of the total value of our products. Since the Party's
eleventh full "San Zhong" conference, we have decided to resolutely
implement the guidance to "unite the military and civilian,"” and we have
tried producing 2.5 horsepower CJ50 type Jialing light motorcycles.
Moreover, in a very, very short period of a few years, we have developed
one after another a series of new products for the Jialing light
motorcycle. During the process of the development of these new
products, we, from beginning to end, firmly grasped the development of
tne work of standurdization, causing the work of standardization to be
the developnent of the new products Moreover, the econouic benefits
which we obtained produced positive contributions. Below is a simple
report on several of our methods and superficial conclusions.

1. Standardization in the grasping of plans and the deterunination
ol poliicy

In the past, the standardization work for the development of new
prodicts in our plant was always handled only after the stage of the
completion of the design documents. The result of this was: "Tne wood
has already been made into a boat." Shall we change it? If we change
it, there will be all sorts of difficulties. If we do not change it, we
will not meet requirements. 1In order to turn around this passive sort
of situation, we, in the development of this new Jialing Motors product,
from the very beginning of our determining its design, positively
developed the work of standardization to the point where nothing was

done before standardization was carried out.

3/




The height of the degree of standardization of new products has =
very strong relationship to the planning and setting of policy in the
initial period of the development of new products. OQur factory, when
it was specifying the design plans for new motor vehicle products,
actively sought out the opinions of standardization personnel. Each
time there was a meeting, standardization personnel came in full force
and participated actively. Our factory treated opinions concerning
standardization with relative respect. Moreover, we sincerely
researched the various reguirements raised by standardization. For
exatple, when we decided on a CJ50B-type design plan, the
standardization side brought up the use of 2 continuity coefficient
indicator to carry out the requirement to check up on products. The
lealership and the principal design personnel all took the idea very
seriously. They did sincere analysis and research and agreed to carry
out an attempt at it.

2. Standardization in the design making phase

Standards are the foundation of design work. The quality of
standardization work relates directly to the level of advancement and
rationality of designs or the lack of those qualities. Beczause of
this, design departments and standardization departments must combine
their forces and cooperate.

In the developing of new products by enterprises, design
departments must base themselves on conditions specified by policy
plans. In the design of the final product, it is necessary to
adequately consider the requirements of standardization.
Standardization departments should take the initiative and coordinate
with design personnel. To help design personnel resolve optimization
problems in designs and to cause design personnel to make maximum
utilization of currently existing design blueprints, also, to cause
maximum possible serialization of current production blueprints,
standardization, when it appears to cause the use of parts with similar
capabilities, should be considered by design personnel in standardizing
dimensional tolerances and so on. In this way, through the cooperation
of design departments and standardization departments, it is possible
to cause the work of standardization to develop through a normal cycle:

establishment--announcement--implementation. For example, we have
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set design standards which are appropriate and easy for d-sign
personnel to understand. We have supplied a table for the us= of b
product materials and a comparative table for the selection modes for
materials and spare parts for products of the sawe type within Cninsa.
In addition, we have also supplied standards for the materials
optimization of product types and the principal capability and
specifications data for every type of model of motor vehicle outside
China, and we have unceasingly reported materials on developu=snt
changes. We supplied production blueprints for similar types of
domestic products and, in cases worth considering, design books for
autonobiles, diesel engines and so on, as well as design standard
handbooks, basic product part classification handbooks, and so on, and
so on. In this way we caused design personnel to be able, in the
design of new products, to primarily use their energy and time to take
care of actual design work, greatly shortening the auxiliarv time for
looking up materials, researching articles, and searching for data.
Moreover, standardization personnel also helped in supplying handbooks
on the utilization of raw materials, spare parts, and semi-finished
products, as w211 as such materials as design books in order to prounste
the implementation of existing standurds in design.

Our factory, in the development of new products, also turned its
attention to the investigation of the current situsation and market
estimates and establisned a product gquality information feedbacxk
system. On the foundation of adequate investigutive research, we
executed production, and took test-produced sample vehicles and sent
thein to users to be tested. From these checks on product quality, we
improved new products and opened up new avenu=s of development. HNMarket
investigation and prediction, product design and test production,
materials supply and product production, product sale and repair and
maintenance service--these four links use standardization to organize

themselves into an organic whole, forming a cycle.

When carrying out market investigations, it 1is necessary to uia
toward the bringing out of a unified investigative program to develop
some sort of new product. The general.contents are: 1. A comparison
of product competitiveness, what the strong points of our factory's
products are, including what we should develop in the future. 2. A

comparison of product competitiveness, whit the weuk points of our
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f4ctory’'s products are, including what we chould develop in the future.
Afvar that, on= carries cut an analysis and organization of the stutus
5f the markel orgianizations. One carries out an orgunization of tne
materials coli=cted, and one calculates tane 1life of principul
components (2ngines, transmission boxes, and so on). After tnat, on
the basis of the results of investigations, one sp=cifies items to be
improved, and selects the meansures for carrying tne improvesents out.
One establishes definitive standards, orgunizes developmentzal designs,
carries out tesat production, production, marketing, and so on, witn
such links forming a systematic cycle.

The process of developing new products is nothing e€lse than ths
carrying out of a standardization plan. Standardization should
perineate the development process from beginning to end.

Tn order %to make every technical and economic indicator of new
products advanced and reasonable, satisfying the perforuance
r=yulreaents of consumers, it is necessary, as much as possible, to
raise the standardized level of new products in the areas below:

1. Taks the opinions on improvements in various aspects, whiin are
gathered concerning product quality by the market researcn struacture
and put them together to induce inplied solutions. Taking the szme ani
similar requirements from different users under different conditions
and making them the information content of standardization, facilitate
raising the standardization level of new products.

2. In tne developument of new products it is desired to cbtain
pconomic benefits as early as possible. 3Because of this, one snouid
conbine the actual situations of the enterprises in question or of
associated management enterprises, in order to pay adequate attention
to product continuity, guarantecine to the maximum extent tneir
pos tession of the results of standardization, therefore, raising the
level of standardization of new products.
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3. In order to shorten the design period, as much use as po-sigi=
should be made of basic product structural elem=nts in orl=r to redu:z-
sunplemantary design time for cutting tools, clamps, meazurenents,
and molds, as well as reducing the azount of work in munufacturing, so
as to obtain faster speed, lower production costs, and better gqu=iity
in the manufacture of new products with definite competitivs
capabilities.

4. On the basis of the reguirements for the development of naw
products, in certain sections of redesigning, one should carry out
research and analysis as well as unification and induction s0 as to
make necessary simplifications.

5. Attention should be paid to the utilization of ta= results of

technical reforms, optimizing the structure of the conzstitu=-nt parts of
&

]

new products, and, as much as possible, making parts witn siunila
functions also have similar structures, causing the Spure parts systen
to become serialized.

3. Revizw 0of Standardization befors tne Joupletion of Design
Regulations

One must quickly and uncewsingly develop the preinsp=>tion of (two
characters unreadable) sketches and technical docun=nts. Along witn
the carrying out of the test production of products, the creation ani
arrangement of sketches and technical docuuents must be develop=i in

. The work of standardization =zt this stage must pay

W
wd
b__l
[}

aspect
ttention to grasping "critical moments," and, when the moment arrives,

¥

standardization personnel must exert their full efforts to nelp design
personnel resolve problems related to standardization regulations on
time. This is particularly true in situations where there are a lot of
new personnel making diagrams. Due to the fact that they do not
understand enough about the rejquirements for design documents, there

is an even greater need for the timely setting up of specialized
classes introducing the relevent rejuirements. 1In strengthening the
preinspection of diagrams and technical documents, it is possible to
avoid, after the carrying out of manufacturing and finisning, 4 passive
situation requiring the readjustment of designs, in order to guarantee

the quality of design documents.
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In carrying out an examination of standardization before the
designation of design forms, it is not only possible to predict th-
technical level of the industrial techniques in the manufacture of new
products, but it 1s also possible to do analysis and research or to
limit the excessively high requirements which designers can raise over
and above practical situations. For example, in the preliminary .
investigation we did in the selection of precise dimensions for the
CJ50B product, we discovered that, in the entire vehicle, the parts
having tolerance requirements in their dimensions (called tolerance
dimensions) were a total of 1481. Among these, those matching
corresponding standardized tolerances (called standard tolerance
matches) were 1051 or 71% (matching 185 requirements). Tolerances
selected on the basis of experience (that is, not fitting standard
tolerances) were 57 or 3.9%. Standards not selected according to
standard dimensional divisions (called dimensional division tolerance
non-matches) were 373 or 25%. Non-coordinated dimensional tolerances
selected for use were a total of 830 dimensions. Among these, those
machined parts having degrees of precision at the IT11-14 level were
30%. Punched parts were 86%. Plastic parts were 85%. We also
discovered that, among the machined parts with non-standard dimensions,
there were 5 at the IT5 dimensional level. There was one plastic purt
2t the 176 dimension level.

During our initial statistical anaylsis, we also took a close look
at the selection of form tolerances. We considered a total of 133
elemerts. Arranging them on the basis of their selection in the order
of their number, they were: verticality, coaxiality, mean trip motion,
cylindricity, planality. Qualities of these 7 types accounted for 97%
of the total all together and respectively accounted for 28% to 6% of
the tot=al.

Through preinspections, the process of analytic comparison between
new products and basic products is aided, and one reaches a unification

and optimization of the quantities concerned.
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4. How to develop the work of standardization in practical terus

Standardization activities in enterprises must be intimavely
related with the actual situation of the enterprise znd the tecanical
work of production. Because standardization, in and of itself, has =
certain restraining force, in the process of developing
standardization, it is necessary %o resolutely face the production =at
hand, seek the facts, and consider the whole situation, taking a
rational attitude, with mutual cooperation, in order to seek out unity
and promulgate relevant regulations. In order to make technical
documents unified, mutually coordinated, guaranteeing the quality of
cooperative products, and synthesizing the concrete situation, we take
product standardization and divide it into the five aspects set out
below:

1. Enterprise standards: standards carried out within the scope
of an enterprise.

2. Internal control standards: technical standards for foreign
trade goods and goods of excellent quality.

3. 3pecialized technical conditions: technical conditions
governing the manufacture and acceptance of specialized parts.

4. Technical conditions for acceptance inspections: between
enterprises, on the basis of manufacturing and acceptunce inspections
of serialized parts, if a revision is required, it must go tnrouen
discussion and examination in a technical coordination meeting.

5. Technical agreements: in order to establisn a basis for
specialized technical details, and, taking as the first reguirement tns
guaranteeing of the basic capabilities of product parts, mutual
agreement is required from all cooperating factories. Generally
speaking, there is an agreement signed which is effective within tne

period specified by the agreement.

5. Effecting standardization in technical cooperation
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Jur factory, in the introduction of foreign technology and the
cirrying out of technical cooperation, has paid great attention to "the
cnportance of introducing and digesting technology," and "the

1

aimultaneous advancement of technology and management.” In the work of
introducing technological materials and production technology, we
firmly maintained, in our selection for use, four principles of
w3vanced standards:

1. The principle of equivalence of selection in the carrying out
of product standards and testing methods.

2. Tne principle of generally equal effectiveness in selection for
us= of basic standards such as terminology, symbols, tolerances, and
plans for the assembly of machinery, as well as international units
wihen considering the Chinese situation.

3. The principle of taking technical conditions and quality
indicators which are advantageous to raising the level of production
and substituting them into enterprises, to include partially related
principles.

4. The principle of generally not lowering standards in
enterprises which are higher than foreign quality targets and
regquirements, except in unreasonable cases.

Due to the fact that we have firmly maintained the four principles
above, we have obtained clear economic results and benefits, we have
caused products to be greatly improved in their external appearaace, we
have added safety cuarantee systems, we have improved the econouic
nzture of structures and products, and their reliability and durability

have also shown clear increases.

6. Several points to be understood in the development of new

products
1. Leadership emphasis is the key to standardization work.
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In the development of new products, the carrying out of
standardization has very great significance for the raising of preduct
quality, for the shortening of the periods of test manufacture, for the
lowering of producticn costs, and for raising economic benefits.
However, standardization touches on design, materials supply,
manufacturing, marketing, and other similar departments. Results cannot
be achieved in all these areas at one time. Also, in this work, we will
meet with various types of difficulties. Because of this, the main
attention of leadership is on the key work of standardizing the
development of new products. For example, once design work has begun on
second-generation products, when the factory leadership is working on
designs, they clearly announce that standardization personnel are
equally responsible for the project, and they require the design
personnel and the standardization personnel to combine their efforts and
cooperate. The result is that the development of the work of
standardization is relatively smooth, and the results are gquite obvious.

2. Unified thought recognizes that the obvious target is to
cuarantee the carrying out of the work of standardization.

Design personnel and standardization personnel ought to form an
intimate relationship. In order to make this point clear,
standardization personnel nust first pay attention to their own
responsibilities and position. They must use reason to serve people.
They cannot use their rights to choke people off. Their primary
motivation must be to serve the design personnel. They must recognize
that standardization is not an end in itself, but that it is a type of
means or measure to promote the advancement of the work. TFor example,
in order to shorten the assistance time for design personnel, we supply
beforehand design reference materials with data on the principal
capabilities and specifications of several hundred types of motor
vehicles at current foreign levels, various types of handbooks, books of
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diagrams, basic product materials, standard components, interchangeable
components, components purchased abroad, and so on, to be used as design
materials, to cause design personnel to feel all around them the fervent
service of standardization personnel. Design work and standardization
cannot be separated from each other. Therefore, the establishment of an
intimate relation between them causes them to know and become aware of
the significance and responsibility of the work of standardization.

3. A thorough knowledge of the work of standardization is an
important condition for the completion of that work.

If one wants to carry out the work of standardigation, it is
necessary to pay attention to the personz2l development of
standardization personnel. Besides taking charge of their own
particular standardization work, it is necessary for them to firmly
grasp specialized technology and understand production management
activities. If this does not happen, then it is not possible for then
to speak to the details of an issue or establish the legitimacy of
standardization. (Originally carried in "Weapons Standardization™ 1954

reprint.)
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"The Work of Standardization in the Diagramming Ot Model Froaucts”

General Engineer, Gao Feng Machinery Plant, Wang Ruifang

Beginning in 1978, our factory began taking responsibility for the
mission o1 dragramnming ten +types of tools for the drilling and .
dredging of o0il wells. These products were zll produced by the U.S.
Bowen Company. Their structure was advanced and their capabilities
were excellent. Their operation was simple, and they were safe and
reliable. Their work efficiency was high, and they were greatly
welcomed by oil field workers. Among the new types of standard,
serialized dredging tools of the Second Level Directorate of the
Ministry of Petroleum, there were twenty types of new tools. Among
these, our factory produced 11 or 55%. Looking at the serial numbers
already produced, the products of our factory accounted for 45% of the
total. Because of this, the model products jiagrammed bv our factorv
have made a definite contribution to the development of these products.
In the attaining of these results, the work of standardization has
played a very great role.

Practical experience over the last few years has taught us tnat:

1.1In the diagramming of model products, it is necessary to
strictly follow the standard order for the diagramming of model
products, raising the technical management level.

From practical experience, we have put together a standard
procedure for the diagramming of model civilian products.

The diapramming ©of model civilian products and the designing of
military products not only have common principles, but also have their
special areas. The stress should be 1aid on the technical design
stage. Because of the fact that the principles for the designing of
model products are well known, feasibility is tested through practical
experience, and design plans are unique. It is only necessary to take
4 good grip on technical design, and. basically, one has laid a
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successful foundation for the diagramming of model products. Moreover,
operating strictly according to the standard procedure for the
Jiagramming of model civilian products, it is possible to shorten the
time period and reduce losses. However, in enterprises in the weapons
industry, it is easy to take this point too lightly. Our factory has
learned this lesson well. In early 1979, beginning with the technical
preparations, the leadership, in order to save time, raised the slogan,
"fixed designs and fixed industrial processes carried out at the same
time." The result was exactly the opposite of what they intended. Due
to the fact that the tool machine shops were unable to supply large
amounts of specialized equipment on time, they were forced to make the
production machine shops make their own test production using no small
amount of substitute equipment. After a period of time, tool units
were overstocked by morc than ten thousand yuan worth of equipment with
no one to ask how or why. These contradictions involving manufacturing
industrial techniques, equipment design personnel, tool units and
production workshops, frustrate the positive attitudes of design
personngl, and, not only create losses, but also, delay the pace of
test production, and, to a2 certain degree, adversely affect market

competitiveness.

2. The technicsl level of standardization of product design

personnel is the decisive {actor in the work of standardizing the
diagramming of model products. Because of this, the carrying out of
standardization education and standardization technical training is
very appropriate.

The production technology for drilling and dredging tools was a
new field for the technical personnel of our weapons industry. At the
same time, these foreign products were advertised as so-called "trump
card" products, and, to a certain extent, they restricted our thinking.
Because of this, when carrying out the diagramming of model products,
there are two different types of thinking in existence. One type is to
diagram once without variation. The other type is to combine the
conzrete conditions of our nation and our factory in carrying out the
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work of standardization, aggressively improving the various irrational
asp=cts, causing them to correspond to simplified and unified
principles, and making these products our own. Going through =
certain work and unifying our knowledge, we recognize that it is not
our object tc totally imitate. Our object is to thoroughly absorb and
understand the capabilities and rejuirements of products, adopting
their strong points and combining our own practical improvements froun
0ld products to design new products. It is only in this way that it is
possible to meet the requirements imposed by technology. Bacause of
this, in designdiagramming, during review research into design
diagrams, one continuously implements the "three transformations"
requirements for the products, guaranteeing product diagram and design
qu2lity, and speeding up the pac: of test production.
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Pig. 1 1. Written Diagram Mission Statement 2. Diagramming 3.
Technical Design 4. Techniecal Production Preparations 5. Test
Production A. Comparative Testing 7 Evaluation and Fixing of Foru
8. Small-Scale Production and Fixing of Industrial Tachniques 9. Mass
Production 10. Sale
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1. Unity of Structure

Among the ten products which we diagrammed, the principal parts
belonged to the cylinder-sleeve type. Some internal cavity structures
were similar. 1In spite of the fact that, when diagrammed, 'their
internal structural dimensions were different, and the functions and
capabilities of the products were different, we recognize that it is
only necessary to get a good grasp on the functions and requirements of
products produced as well as on the functions of spare parts and it is
possible to eliminate the differences existing in the original
structures and make them uniform. Taking the cavity sleeves of the
¥YSJ70 hydraulic punch and the YJQTO accelerator device as an example,
after we carried out a good number of revisions and unifications on
these two types of products, not only did we eliminate the need for
several high precision pieces of equipment, but we also guaranteed
product guality, and did a series of test production experiuments which
were successful. The North China oil fields have used these two types
of machine products to cause the elimination of accidents in tne last
few years and to prepare 0il fields which have been declared
anproduztive. A deputy genersl enginscer was sent on a spscial trip 1o
explain to everyone that these two types of products, although they
have not been accepted in fixed form as yet, must, however, still be
used as sample products. Several score were ordered at one tinme.

2. The Universalizing of Parts

The universalizing of parts causes products to have excellent
universal applicability, mutual interchangeability, 2and is an important
link in the standardizing of diagramming and design. It is an important
means of carrying out the development of products. As well as the
example of the YSJ70 and the YSQ70 mentioned above, direction guide
rods are the direction guidance parts for the two types of products,
guaranteeing their normal operation. They also are components of the
pressure seal structure. The diagrammed dimensions for the direction
guide rods of these two types of products and their dimensions and pre-

cigsion after unification are as shown in Fig. 4 and Table 2.
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Witn very smwall revisions and the unification of dimensions, we
made dual purpose components. Besides this, we carried out
universalization work on the seal structure components, nut gaskets,
shock gaskets, lower connector heads, and other important parts of the
same type.

Fig. 2
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Table 1 1. Product Part 2. After Unification

‘ 3. Production of Materials in China

In the diagramming of model products, that the materials selected
- should be domestically produced as much as possible, is another one of
the principles of our work of standardization. Due to the fact that
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the products introduced are urgently needed for use in the oil fields,
it is not permissible to carry out analyses of the chemical components
and the physicul characteristics of the materials in each of the parts.
We, on the basis of the functions of the parts, and, keeping the
cuaranteeing of product quality uppermost, exerted as much effort as
bossible to select for use the necessary technical measures to use our
set of national standards and avoid the importation of materials. The
manuals for the products we have introduced point out that the main
materials are high gquality alloy steels which go through special heat
treatment. The material in the U.S. well drilling tools which were
introduced by the Ministry of Petroleum was mostly AISI standard 4140
and 4130 alloy structural steel. The chemical components of these
steels are basically the same as those in the Metallurgy Ministry
standards 42CrM, 5CrM.. and 30Cr M\, . The mechanical
characteristics were also similar. Related materials introduced
within our domestic well drilling tools were, for the most part.

22:M,  and  35¢.M,, - Because of this, we selected these two types of
materials to be our basic materials. Yoreover, for actu=zl parts, we,
th2n, on the basis of differing functional requirements, selected
special surface treatment measures such as plating, coating, and
carburization.

As far as the material quality of the key components of tnese
introduced products are concerned, besides carrying out the work of
comparing the similar standards described above, we must also struggle
to obtain the durability of the U.S. products, carrying out analytic
tests to obtain reliable numerical data and, later, make a precise choice

of materials.

4. The Change to Domestic Production of Serialized Products and
Basic Device Components

Due to the fuact that U.S. industry is relatively developed, their
technical standardization is relatively advanced. Moreover, standards
in our country are incomplete. The product types produced from basic
parts, their specifications and their relative couparison all leave
something to be desired. There are wmany products the parts for which
have capabilities which still await improvement. Because of this, the

diagramming of new products contains A iarge number of probleas which
are handled by elzctromechanical serialized products and liquid
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pr=ssure components. W= recognize that, on the basis of product
characteristiecs, and on the foundation of a well digested
unierstanding, we should give adequate consideration to our douestic
sarializel parts and their mutualinterchangeability systems. It is
preferable to partially revise designs, and we must, with the broadest
scope possible, search out domestic sources of products or fixed
production plants. It is only necessary to choose to use positive,
prudent guidance, and it is possible for us to adequately set up
domestically to make it not only possible to reduce unnecessary
importations, but also, when users do preventive maintenance, t0 make
it easy to find serialized parts, and, in this way, simultansously
advance technical characteristics without being influenced by
importations and increase economic benefits.

‘odel products diagrammed by our factory share in common with tae
CXT1400 type disassemnbly and loading test apparatus 1229 parts of 310
types. Among these, there are 720 parts of 96 types which were
purchased abroad. Personnel designing these products take these
foreign purchased parts and divide them into tnr=e types in order 10
handle thea. One type i3 fa3tening parts, bearings, generators, ani
types of high-pressure rubber tubing. All these things corr=spond to
selected domestic standards. Because of the problem of material
quality (for example, fastening parts) they are manufactured
domestically, guaranteeing 4uality. Altogether, there are 78 typ=s in
this catagory. Th2 second cntagory is plunge punps, sintered filters,
self-sealing connector heads, pressure gauccs, and so on, for a totai
of 17 types of products for which there are similar doaestically
produced items. However, the characteristics of these do not matcn
requirements. We invite cooperation in the improving of factory
production, forming a domestic enterprise standards system. The third
catagory is multi-path, variable direction valves. Domestic production
still lacks the products we need. However, we understand that, in
Tianjin, a certain valve factory and a certain research institute are
currently engaged in the cooperative test production of a similar tyvpe
of product. We present the characteristics required and the relevant
nunerical da*a, and, we invite them to go into test production.

Becunse of tnis, within a short time, positive meusures will be taken
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to turn all parts bought outside China into domestically produced
products. The goods supplied satisfy the various technical
cazracteristic targets for the CxT1400 equipment, causing a4 test
proilaction of diagrammedmodel products to be successful. They have
been warmly welcomed by users.

To summarize what has been said above, striving to raise the level

of standardization of engineering and technical personnel, adequately

trans{erring the initiative from several areas, is the key to coupleting

the worx< of standardization in the Jiacramming of model products.

3. Adeguately Exert the Initiative of Specialized Standuardization
Personnel and the Vast Majority of Enginesring and Technical Personnel.
Establisn Standards for Interchangable Technical Materials in Civilian
Products and Enterprises. Strictly Adnere to Product Quality
2t:ndards. Sinaplify the workx of Technnical Preparations. Raise
Management Efficiency.

Standardization personnel should really participate in the entire
process of tz2chnical work beginning witn the product diagramming. This
i3 an important means of iaplementing thne standardigzation of product
design. Staniardization personnel should, when diagramming and
designing products, clearly bring out in products the regquirements of
the three transformations, and, it is necessary for them to implement
several levels of standards. After technical design, one should
strictly ~arry out standardization inspections and checks of diagrams.
Besides checking the status of implementation of the various levels of
standards, one should put special inspection emphasis on whether or not
broad use is being made of familiar or fixed design plans or structural
plans. One should check on the technical characteristic targets and
quality targets for products, bring out a standardization inspection
report, prepare the necessary product evaluation documents, =and present
to the responsible leadership suggestions on standardization for the

present and the future.
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In our diagramming of the 6-{—' model product, along the bus:
of th= drill punch device, we also design 5~%—' nlong the drill,
Before designing, the standardization personnel clearly bring ouar tn=z
requirements below:

1. Implement and enforce already promulgated and effective
standards of various types.

2. Pay attention to product continuity. To as great an extent as
possible, maintain the standardization results from basic products.
Newly diagrammed and designed products, on the basis of structure and
function, have carried out on them induction, unification ani
limitation. To the greatest extent possible, selection should b- mude
of standardized and interchangeable parts..

%. O-shaped sealing rings and their sexuling structures should
sel=2ct for use the 130 standard.

4. In order to carry out the work of implementing the new nation=l

standard "Toler=znces and Their Coordination " in the transition phase,

[
—

onz selacts for use alr=ady standardizel coordinating symbols as wel
28 the standardized numerical value method. In industrial proc=aa
docunents, it is possible to simply point oubt the numerical valuss of

the tolerances.
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5. In the diagramming of moder products or tne designing OF ser.
of proiucts, one should implement priority number systeas 14 ordsr 1o
~=23uce th= types of fixed value cutting tool proiucts.

. Attention must be p:id to sach tnings as the tolerances in
diq2ansions, angles, ani cireular angles, on ths Dasis 06 =2 Ccarry.ng
intn 2ffect of the tecnnicsl conditvions in manuf=acturing =na
reqczeptance inspections of petroleuw dreaging tools.

7. Strict adherence to the product serial namnber systeu.

In order %o transfer the positive attitude of relevant technical
personnel, the spirit of opposing the hindering of production, with
exch parson going his own way, influencing the implementation of

standardization requirements for the diapgramming of model nroducts, our
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our factory also carried out standardization =ducation of ey teshinical
personnel to make them aware of directing work according to thne
principles of standardization. Because of this, the broad masses of
technical personnel in our factory are able to positively take the
initiative in coordinating with the standardization office, creating
factory-wide technical materials or factory standards. Everyone .
recognizes that the combining of military and civilian requirements is
the long-term guidance for the weapons industry, and the establishment
of various kinds of universal technical materials for dredging and
drilling tools must certainly be carried out. After the designing of
tne first batch of products is finished, we continually set the
universal technical conditions and enterprise standards which are
mentioned below:

1) Technical materials for the test production and acceptance
inspection of dredging tools 2) Technical conditions for the sealing
system of dredging tools 3) O-shaped sealing rings and their
structural design principles 4) Technical conditions for the metallic
mazterials used in dredging tools 5) Materials substitution system and
charging methods for dredging tools 6) Screw thread connection
structure 7) Seal test connector head standards 8) Safety wire
standards on dredging tools 9) Universal industrial techniques for
product rustproofing, oil seals, and packing 10) Universal industrial
assembly techniques for dredging tools 11) Connector head screw thread
standards for dredging tools 12) Universal industrial techniques for
the phosphorizing of dredging tools 13) Universalization of dredging
tools 14) Priority number system (Compressed national standard) 15)
Normal screw threads and tube screw threads.

After creating the types of materials described above, we caused
the production of civilian goods at our factory to go from diagrams.
designs and raw materials into our factory, receiving another
acceptance inspection, and then, to finished products, which received
another acceptance inspection. PFrom parts processing and assembly to
exterior fittings, there were clear and precise quality requirements
and acceptance inspection standards. Personnel organizing systeus for
industrial techniques clearly specified that the technical requirements
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for parts and finished products be included in industrial techniqu=
documentation. Because of this, we prepared a reliable basis for
guaranteeing product gquality. The establishment of testing standards
provided a basis for the designing of test equipment. The coapressing
of the priority number system, the reduction in the types of fixed
value cutting tools, and reduction in the specifications for types of
raw materials, reduced the amount of work for the supply and inspection
departments of enterprises and lowered production costs. Ail of these
things increased the speed of diagramming sample products and designing
product series. They simplified the work of technical preparation and
reliably guaranteed the high speed, high quality production of civilian
goods.

5. The Diagramming of Model Products Is Done in Order to Develop
Our Own Product Series

According to understandings, the Ministry of Petroleusm, between
1978 and and the present time, has spent large amounts of foreign
currency to introduce advanced drilling and dredging tools from abroad.
Several types were repeatedly introduced. Concerning this question of
importation, we recognize that these importations expend funds in order
to introduce foreign technology and that this is an important policy
for the development of the science, technology and econony of our
country. Importations certainly 4o not explain our inability to do
anything. Some of these importations make it possible to save time and
money. Experience both inside and outside China proves that
familiarization with imported technology, as compared with developing
everything on one's own, can save money, manpower, and time several tens
of times over. Because of this, after the introduction of products, we
should "digest" them very well, in order to very quickly wake them our
own. We carry out the diagramming of imported products, design
calculations and experimental research to absorop these technologies,
adopt their strong points, and, on the foundation of this research
which has already been done, develop our own new types of products,
turning foreign things to Chinese uses. Therefore, the introduction of
foreign products is just one method, the purpose of which is to

introduce and familiarize us with advanced technology and its r=2sults
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in order to even more rapidly develop the product serics of our
couantry.

The oil drilling company of the Ministry of Petroleun has point=d
out in its relevant documents that, in order to advance still further
the level of competence in dealing with accidents or difficulties, it
is, at present, extremely necessary to adequately realize and impféve
the serialization of new forms of drilling and dredging equipment in
order to adequately make felt the effects of these new forms of drilling
and dredging tools on the handling of problems and accidents down
walls Moreover, 1t is required that the various oil fields establish
serislization standards and strive to succeed in lowering to 6% time
lost to well drilling accidents. Because of this, research and
devz2lopnent of serialized drilling and dredging tools from our factory
{5 tne zentral task through wnhich our factory is uble to originate and
max2 2ven larger contributions. The timely estublishment of serizs
standards for the development of new products, satisfying the
requirenents of users, and allowing tne gradual development of the
production of civilian goods and new markets for thewm, are matters
wiiich are all achieved at one stroke.

1. In order to do research on serialigation standards for
p2troleum well drilling and dredging tools, through the process of
investigation, the principal tools which are required by the Petroleum
Ministry ar= of the six types below:

well drilling tools, dredging tools, well shoring tools, well
r2pair tools, experimental equipment, test check tools, and so on.

Our factory produces only two of these types. The spectrum of

prolict types is as shown below:
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1. Petroleumn Well Drilling and Dredging Tools 2. Dredging Tools 3.
Well Drilling Tools 4. Shock Impact Type 5. Scrape Dredging Type 6.
Drill Following Shock Impact Device 7. Stabilizer Device 8. Safety
Connector Head 9. Used on the Surface 10. Used Down the Well 11.
Mlechanized 3hock Impact Devices 12. Fold Loading Test Bed 13.
Mechnized Drop Shock Device 14. Pressure Shock Impact Device 15. Long
Ceramic Dredging Tube 16. Dredging Probes 17. Interior Cutting sinife

13. Dredging Basket

In a situntion where well drilling and dredging tools are
gradually tending toward saturation, the developuent of well repair
tools, well shoring tools, and well measuring tools is already under
way.

2. Serialization

In the spectrum of products described above, our factory is still

currently only producing dimensional series of the few types shown:




Investigations show that the dimensional serializations for well
diameter and drill bit series as established by our country's “iaistry

of Petroleum and Geology are as shown below. (See Table 8)
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1. Well Diameter Dimensions 2. Drill Rod Dimensions 3. Drill Bit

Connector Fit Dimensions 4. 32rialized Tool Dimensions

Through the process of analysis, it appears that the use made of

drill bits and serialized drill bits by the various oil fields of our
country is not unifora. WMoreover, the differences between 0ld and new
0il fields, the differences between the geological conformations of oil
i layers, as well as the influence of the force of habit, serve to

ﬂ suggest the series of drilling and dredging well tools of our factory,
that is:

D SRR R 14 s’ 1. 1’ 4
3 s Y | 2 ‘4‘.5'. 5—2--, 5';*, 0—‘—-, 7°. 7—‘—-, l‘—"—.
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After we did an analysis of the trends in serialization, we made an

initial trial of the standardization plan which follows, for currently

existing products with relatively simple safety couplings. We toox the
[ 4

original 5'7— positive fastening safety coupling series and
1 4 ”y
turned it into .6 a . 44%~ positive and reverse

fastening dimensional series of six types. Through sales personnel
consulting users on their opinions, we discovered that the
serialization of products was entirely welcomed by the users. They all
had definite amounts of goods to order, and, therefore, they opened a
new path to the development of new products by factories. The work of
standardization in the djagrarming of model products has achieved
excellent economic results. (0Originally carried in "Weapons
Standardization" No. 3, 1983)
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"Methods and Realization of the Work of Product Standaidization for

the 'Iron HYorse Automotive Vehicle'"

Air Compressor Factory Standardization Office

In order to carry out the guidance to "unite the military and
civilian," the Ministry decided that, in the Sichuan area, our factory
should be made into a total product unit, organizing eleven heavy
machine product enterprises, which, together, undertook the diagramming
and design of the "Iron Horse" (TM) automotive vehicle product. 1In
order to satisfy unit requirements, in 1930, we took the West German
Benz 2026 (6x6) cross-country truck as our model. We diagrammed,
designed, and test produced three copies of the Iron Horse (TM) SC2030
(6x6) combined military-civilian use cross-country truck. This year,
we also took the West German Benz 2626 (6x4) truck as a model speciuen,
and began the diagramming and design of the Iron Horse (TN) SC3030
(6x4) combined military-civilian use road transport vehicle. At the
present time, this project is still in progress. The Benz 2026 and
2623 automotive vehicles are products manufactured by the West German
Daimler Company. They possess advanced technical structures which give
them outstanding capabilities. 1In order to guarantee +the originally
projected technical capability targets, to shorten the test production
period, and to develop the production of civilian goods, in the
diagramming and design process, standardization personnel were closely
integrated. 1In its execution, we divided the work into the stages
outlined below.

1. Standardization Work Before the Beginning of Product
Diagramming

In the diagramming and design of automotive vehicle products, the
work is technical in nature, there is u lot of it, and it is complex.
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Vehicles as a whole have over four thousand parts. These involve
eleven factories. The personnel 1nvolved are also numerous. How to
provide good organization to the standardization work in the
diagramming and design of these products is the first step in
developing the work. 1In August, 1980, our factory established a "2026
diagramming and design team" composed of over one hundred personnel
from such departments as design, industrial techniques, inspection and
testing, and so on. Under the actual supervision of the general
engineer, standardization personnel also developed their work within
the diagramming and design team.

1. The guiding thought unifying product standzrdization work in
diagramming and design clarifies the direction of the work.

This standardization work in the diagramming and design of
products is the first we have run into. What is this guiding thought
which relates to standardization work in the diagramming of products?
How is it different fromn the methods and content of work in diagramaing
design and designing from scratch? Questions such as which types of
standards should be implemasnted are also not specified with sufficient
~lar~ity. Through the advanc=2d experience of our brother factories, we
integrated the special design characteristics of the Benz automotivs
vahicles and conducted = real investigation. We recognize that:
first, the diagramaning 41d t23% prodaction of products is done
prinarily to raise the level of design of specialized products and
improve manufacturing technologies. The work of standardization must
follow and serve this guiding concept. Second, studying advanced
technologies introduced froa abroad must implement, in its desigzgn work,
the principle of "diagramming design to fit our national situation.”
Therefore, the diagramming and design of products is also the designing
of new products. The methods of the work of standardization and its
contents are also generally similar to those for the original design of
products. Third, the diagramming of products is handled as though it
were the original designing of products. It should implement and
carry out the currently effective standards of our country. (This
includes advanced international and foreign standards.)




2. The creation of relevant guiding technical documents, unifies

standard requirements.

According to the principle which treats the diagrawaing of
products as the original designing of products, it 1s reguired to
implement and carry out the standards of our country as currently in
effect. Before research is done on the diagramming design of a product,
one first sets out " Detailed Principles of Standardization Inspection
of the Blueprints for the Diagramming Design of Benz Automotive
Venicles (Test)"™ and "Catalogue of Current Diagramming and Design
Standards for the 2026 Product (Test)." These two types of guiding
t-chnical documents, after going through discussion at a
standardization conference attended by nine factories, are further
approvad by the general engineers, and the various fuactories test-
implement them.

Concerning the aspects of design plan control and quality
requirements, automotive vehicle enterprises are implemented ana
carried out according to the standards of the ministry of bachine
Building. These are not the same as the standards and requireunents of
the Ministry of Weapons. Because of this, we decided to iapiz=ment
product blueprint serial numbers according to the standards of the
automotive vehicle industry, but to handle the aspect of sketch
adninistration according to the standards of the Ministry of Weapons.
We selected this type of coubined methodology in order to reach the
standardization requirements for blueprints. When we set up the
"Catalogue of Current Standards," we specified a portion of the basic
standards according to national standards, ministerial standards, and
industrial standards (a specialized number of standards governing the
automotive vehicle industry.) 1In order to implement the principle of
combining civilian and military matters, ministerial standards were
chosen to be the standards of the Ministry of Weapons.
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Aside from this, this diagramwing and designing of automotive vehicle
products is a widespread, far-reaching enterprise Looking at it in
terms of the design personnel of whom it is composed, there are both
naw comrades and old coamrades. There are also various differences in
level. Because of this, we, in detailed regulations, took th relevant
standardization requirements and the standards required for their
implementation and specified clear regulations. This makes the design
personnel at each factory, beginning with their diagraaming of
products, able, on the basis of unified standardization requirements,
to carry out their designs. This makes it possible to take the
necessary precautions beforehand in order to prevent bad results.

3. Arrange collections, supply standardization materials, and
strictly guarantee the implemsntation and execution of standards.

In order to guarantee that the standards in the "Current
Catalogue” achieved uniform implementation and execution, through our
efforts, we collected and purchased through various types of channels,
large amounts of national, and ministerial (enterprise) standards, and,
tarough reprinting, supplied them to design personnel offering a
complete set of materials of more than 80 types and over 300 sections.
This basically satisfied the work requirements of diagramming and
design. Besides this, in order to supplement the gaps in DIN
standards, we purposely collected various types of test methods
including tolerances, fittings, and ferrous metal materials, as well as
235 items of such things as greases and oils for a total of 1552 items
of DIN standards in the materials selected. We also collected and
arranged a partial stundard catalogue of the DIN standards which
currently exist in our country, in order to supply to design personnel
timely references to use for comparisons. This creates excellent
conditions for diagramming and design work.

2. The work of standardization in the diapramming and design phas2

The main point of the standardization work in this stage is the
transmission and implementation of new national standards and
specialized automotive standards, and, taking the current situation in
diagramming and design as the point of concentration, to finish the
mission currently undertaken in design work.

]
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1. The positive implementation of two new national standards

In August, 1930, when we began the work of diagramming and aesign,
"Geometric Positionul Tolerances" GBE1132-1184-30 and "Tolerances and
Assemblies”GB1800-1804-7Y were two national standards which had still
not been published. The corresponding serialization tolerances had
also not yet been created. Such problems as gauges had also not been
properly resolved. And, there were problems with these two national
standards. However, in order %o assure the advanced nature and
reliability of products, we put forward the early implementation of the
concrete meaning of the two new national standards. We went through
leadership research, criticism by the general engineer, and we decided
to implement, introducing what is in the "Current Standard Catalogue."
We carried out this work from the three aspects named below: first, on
the basis of the promulgation and reference materials for the two new
nation=zl standards, we took the materials received and, through
rearrangsment and reprinting we provided them to design personnel for
u3e. This resolved the problem of design personnel not having
material. Second, we designated instructors to compile texts of
speeches and design wall charts in order to wake positive preparatlions
for the promulgation and implementation of the two new national
standards. Third, through documents sent down from the factory
department, we sponsored study classes for various types of personnel,
vigorously promoting the two new national standards. All together
there were more than four hundred instances of personnel training
participated in.

In the design process, the standardization personnel frejuently
went into the design rooms (teams) and held mutual discussions with the
design personnel on the diagramming site. They responded to questions
from the design personnel and various types of questions raised by
industrial process personnel. .

2. Vigorous implementation of specialized automotive industry stande
ards and the establishment of factory standards
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In the “diagraming of automotive products, it is necessary to
implement specialized automotive standards so that there is only on=
firmly grasped process from the unknown to the familiar. Take, for
example, the problem of serial numbers. Due to the fact that our
factory has always operated on the basis of the Fifth Ministry of
Machines' "Armored Tracked Vehicle Production Component Serial Nuwb=r
Method," from design plan to the various aspects of production
management, there has been a process of turning around. Moreover,
everyone has had various differences in their understandings of
"Automotive Standard 130-59." The implementation of this has involved
considerable difficulty. In view of this situation, we established the
practically implementable factory standard "Q/JP2-80 Automotive Vehicle
Product Serial Number Method Temporary Regulation," to guide the design
work. Due to the fact that we established factory standards, and
selected practical measures for their implementation, we caused
blueprints of entire products, from components, subassemblies, and
ass=ablies, to spare parts, so all be free of dupiication and
omissions. Through thne mutuxal coordination of standardization
personnel, the implementation results for specialized standards are
good.

%. Points of on-site concentration in the work of coordinating
dlazramming and design

In the diagraming and design of automotive products, the driver's
cabin is the key, structures are complicated, the amount of blueprint

diagramming work is larg=, 2nd diagrarming methods and machinery spare
parts are different. It is necessary to do diagramming on the basis of
the specialized automotive regulation JB1449-74. 1In this regulation
wnich sets standards for the making of blueprirts, it is necessary to
separately take the three different positions of the automotive vehicle
as gzero lines, and diagram using the coordinate blueprint method and so
on in the directions of height, width, and length. When we run into
this type of problem, we normally, together with design personnel, put
on-3ite emphasis on design, do some practical analysis and research
with the actual object as a reference, 'and mutually discuss and

coordinate the design.
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Through the implementution of new stundards and specialized
autonotive standards, we have made a fact the penetration of the worxk
of standardization into =1l asp2cts of diagramming and design.
Standardization personnel put emph=asis on on-site design. Tney 2o into
the d=sign rooms (teams) and coordinate closely with design personnel.
The method of developing the work of standardizwtion through mutual
respect and cooperation is an effective one.

3. The work of standardization inspections of design blueprints

Standardization inspe=ction of product blueprints is an
indispensable step in the design planning procedure. It is a primary
technique and an iamportant link in the work of product standardization.

"Standardization inspection" 1s detailed and complicated work
requiring strictness and “on=sty. We must exert every effort, during
standardization inape2tions, to strictly "nold the line," and inspect
honestly, discov=aring proabl=ms a1d rez2dying then in a timely wmanner,
resolving problema in the draft planning stage. Our method is:

(1) Product d=sign blusprints must systematically be sent throuash

"standardization inspection.”

" ., "

{2} One mus% o4use the "thr-o teansforuationsa
to be r=cori=1 on "Proluct Blueprint Standardization Inspzotion Xecord
Forms."

(%) In standariization inspe+tlonas, 13 far as the general run of

designers.

(4) 3tandardization problems extending to =nd related to desiagn
structures and product capabilities are resilvel tursagn cooperitive
research with design personnel.

(5) Concerning questions which have already been Ciearly resolved
by implemented standards or "detailed rules,” we wust be complet=ly

unambiguous during standardization inspections.
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4. The establishment of v 3taniardizas o0 a-cwonro Belnaiag ta-
development of the work of staniardization betw-21 factorioo

1. The specifiration of job resporgibilities and th-= est:d
of atandardizatlion network =tructure

In early 1334, we diagramed and desigi-1 thie West jerasn 320z 2020
(6x4) civilian truck, and it was rejulred ta:l w= produze a model
vehicle during that year., In order to take = firm grasp on tnis pi=z:ce
of work, we formilly set up the "Zichuaxn 2220 Aulownotive Vehicls
General Design ZIngine=r 3ystzw." Yor-over, within the general engine-r
system, we set up the structure of tn standsriization neitworg. T
personnel composing the stunduriization n-twory wer- fore=d froc
comrades responsible for autorotive veniscle stuniardication 4t eleven
factories producing automndtive vehiolas, NMorecover, a 3peciairized

conference was called, =nd dliscassioms rang-1 tarougn tue "jobo

responsibility conditioas" 00 tnw standardizetion neiwork,

supplen=2nting and parfeciing the tol2anicwl dorarents r=lating 1o

standardization. As far 3 th- diagraming of tne 2020 civilian v-hicle
J

conzc=rned, tn2 work 0F sfania~iiza"ian In vt aewly d2signed 2C305

.
Ja

p-~>iuct =2lso invoived the sames offizeas <nd reguairements.

Pad

We recognize that. in continions aniler wiloen oany Tasitori=s

+

othine design, 3=2rialization, =nd production, within the gzneral
4+
u

v

angin22r systen, this typ- o5F forz for the developauent of
shanlurdization 12 able t5 caas— pradact design 4nd the worx of
staniardizasion to b2 :los=ly 2oianected. Tnls nus a positive
pronoting 2ffect on the cuaranteecing of product juality, ta2 ruisiag o
=20nomic benefits, and the realization of the "three transformations"
requiren=2nis for products.

2. Regulating the "fauc=t" and developing the work of cooperation
hetw-en factories

The work of cooperation between standardized factories, according
to differing circumstances, requires the selection of different types
of methods for its execution. In January, 1981, when the work of
diaeramming the SC2230 product was begun, in order to unify problems of
standardization, the work of cooperation w=s carried out betw=sen the
five factorias on the southern line. This cooperatioa anified and

resolved various types of standardization problems totaling
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approximately one hundred plus. In September of 1933, under
organization conducted by the automotive vehicle authorities, a
complete review was carried out of blueprints for over four thousand
spare paris. Besides this, according to the regquirements of the design
work phase, they respectively convened two specialized standardization
conferences, concentrating on and resolving standardization problems.
As far as frequently occurring standardization problems at the various
factories are concerned, we were all able to supply timely cooperation
in order to resolve them. In summary, the solution of standardization
problems between factories through various types of methods reduced
mutual haggling over trifles, speeded up diagramming and design, and
reduced the test production period. Moreover, it is possible to make
the blueprints from various dispersed factories arrive at a unified =nd
excellent objective, very greatly increasing the level of product
standardization.

To sumn=rize, in the work of standardizing autonotive venicle
products, during the last four years, under conditions of short
manpower and inadequate exparience, we did a good deal of development
work both inside and between factories. We also obtained a good deal
of experience and received no swall awmount of training. Wwe realized to
a very deep degree, in the whole process of the t2st production of
stundardized products, 2ll critical leadership links, and the wor< of
the development of standardization was smddth. It was only necessary
for standardization personnel and design personnel to autu=lly
coordinate, and then, problems related to product blu-prints and
technical documents were relatively rare. Blueprint quality was =wiso
relatively good. Therefore, we can say that leadership attention =nd
the close cooperation of standardization personnel and design personnel
are important factors in deciding the good or bad gquality of
standardization work.

(This article is material exchanged =at th= 13934 worx conference of thne
southwest region standardization asso:iation tezws.) {(uriginacly

carried in "Weapons Standardization™ 1335, Lo, 3)
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"The 3tatus of Standardizatina Work n Jur Factory's Jevelipt-ne

Electric Meters for Civilian Use"

Jiangbei Machine Factory Technical Jextion
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In order to put these comprehensive requirements four
standardization into effect, we selected the several measures which
follow. The first is to utilize various methods to develop advertising
activities. O0Of the personnel who made electric meters and
participated, the majority were teuwporary people who had never made the
product. They were also not very familiar with the "three ’
transformations requirements" pertaining to products or with their
management or designs. It is necessary to carry out an information
progran to make the personnel concerned familiar with and firmly grasp
the standards involved. Second is the need to enter deeply into the
actual design activitvies as they occur, assisting design personnel in
implementing standards and resolving practical problems. Third is to
carry out checks and final inspections of product plans and design
documents, guaranteeing that they meet the "three natures" and "thre=
transformations"” requirements for product plans and design documents.
2. Collecting and presenting standardization materials.
Jtandardization matesrials are inportant data for design, production and
management wOork. When test production of electric meters is begun, the
>nly standards materials that one has are the product plans from the
Hdarbin El22tric Meter Research Institute. Thers are no otner
nuterials. WNMoreover, because our factory handled the production of
mllitary products for a long time, our standards materials concerning
t= proluction of civilian products are very limited. Because of this,
tin= =olleztion of standards materials concerned with electric meters is
4 prabl=m urgently requiring a solution. On the basis of the
reyiirem=snts for the test production of electric meters, through
various types of channels, we collected a total of 87 product stand-
ards, standards of test analysis, and quoted standards. At the sane
*.me, on the basis of enterprise standards collected from outside
ani*%=2, we established two stuandards for our own enterprise. These
stindardis: not only provide a basis when plans are drawn for electric
meter3. At the same time, they also provide adequate conditions for
‘%> techn;cal preparations for production of electric meters and the

“ihequent antainiag of licenses for thne production of the weters.
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(I1) The work of standardization in the technicnl preparation
stage of electric weter production

The requirements for standardization in the process of technical
preparation of electric meters make use, to the largest extent
possible, of current standards for industrial techniques and equipment.
However, our factory's current standards for industrial technigues and
equipment were all established under the conditions associated with ta=
production of products for military use. These types of industrial
techniques and those types of industrial equipment, as well as their
associated dinmensional specifications cannot satisfy the requirements
for the production of electric meters. In order to put our electirc
meters on the market as soon as possible, we assembled the production
requirements for the electric meters and set up planned standards for
industrial techniques and equipment.

Looking at the product as a whole, the total number of types of
industrial equipment involved is 1449. Among these, standardized
industrial equipment accounts for 785 types. The coefficient of
standardization reaches 54%. The economic effectiveness is calculated
according to the formula provided by the nationzl standard "Evaluation
Principles and Calculation Methods" (GB3533.1-83%) with the net savings
of funds reaching 60797. Tharefore, one can see that the work of
standardization is not only able to speed up the test wmanufacture of
electric meters and production technology preparations, but is also
able to greatly increase economic effectiveness.

I1. The establishment of internal control standards and the
creation of products of excellent quality

Civilian use electric meters are a type of measuring instrument.
The accuracy required in them is high and its measurement precision
must be reliable. Its quality impacts on the profits of tens of
thousands of people. It is necessary to stringently maintain product
quality in order to satisfy the requirements of user applications.
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In the initial period of the production of civilian use electric
neters, due to the fact there was a "put eunphasis on civilian products
over military products" type of thinking, and, in response to continual
increases in the numbers of products, one saw the uncexsing appearance
of problems with product quality. A good number of consuumers voiced
complaints. Some sent their electric meters back which affects us-r
applications and the good name of our factory. The repercussions of
this for our factory were very great. This forced us to recognize
that the handling of civilian products was not that simple--that in
several respects one could say that they are more difficult thun
products for nilitary use. Because of the fact that the numbers of
military use products are all bought up by the government, in terms of
quality, there is onl; one user. The products only have to me=st tne
military representatives acceptunce inspection, and there is no
problem. However, the numbers of civilian products is influenced by
market fluctuations and coxmpetition. 1In terms of quuality, they are
inspected by tens of thousands of users. Therefore, it i3 only wi%:
user satisfaction that these products r=2ally cuan be >tasider-1 up to
standard or of high quality. 1In order to resolve this problem, we
decided to set up internal control standards for electric m=ter
products. In szetting up our internal control standards, we gave
primary consideration to the several points and principles below:

1. The principal techni:>al staniards involved witn internsui
control standards, and their function parameters, are haegner thnan the
currently effective Ministry of Mucnines standard (Jp795-T»). Frow tue
production of spare parts to the coordinatinn and testing »f fin ah-d
products, their checking, and acceptance inspection, right through the
process of their sale, we established twenty-two internal control
standards for the dimensional specifications of principal spare parts
and functional parameters for product surfaces, in order to minimize to
the greatest extent possible discrepancies in product quality.
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2. The principal technical standards of internal control
standards, their functional parameters, and overall standards must
satisfy user requirements. According to the regulations of the current
Ministry of Machines standard (JB793-78), the only regulated functionul
parameters are those such as electric meter parameters for the amount
of electricity, sensitivity, and latent movements. Moreover, there are
no specific regulations for electric meter noise either. However, user
applications and requirements are different. Electrical components and
standard measuring components have relatively higher functional
paraneters for such quantities us the amount of electricity,
sensitivity and latent movements. Moreover, individual users impose
special requirements for electric meter noise. When setting up
int-rnal control standards, it is necessary to consider these different
rejuirements and take these various types of technicai turg=2ts =ani
function paragteters and regulate thewa to optiuwur «Jjusta=nt levels,
Moreosver, as far as the question of electric meter noise (s conuern-i,
there is a regquirem=1*% %5 wljust > minimum levels in order to reacn

noise elimination.

3, The est-:blishnant of internal control standards must be broud,
st ~ia% anl appeoariate, Tt mast also consider conditions as they
ratreatly exiat a1 w0l a3 1avel of wlvancement. For example, the
c31t~olling of problems witia =1l-=05ri: a=ter nolse and the resolution of
quali*y discrepencies are things which must be strivel for before they
can be achieved. Becaus  of this, we presenteld the requirement for
comprehensive gtandards.

Not only is it n2cessary for internal control standards to hnave
3trict technical targets and functional parameters. It is also
necesasary for them to have concrete methods of implementation in order

to precisely guarantee the implementation of vhe control standards.
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When electric uweter products go out of our factory, they undergo
strict teating weeording to internal control standards. The internal
2ontrol standards established are not made on the basis of specifiad
24 33s. They ar= only made on products actually leaving the factory.
This guarantees that parts which do not meet the internal control
standards do not leave the workshop and that products which do not a-e-
internal control standards do not leave the factory.

Prom the time that electric meters are produced in accordance witu
int-rnal control standards, the rate of excellent quality products
produced and the rate of products passing trunsfer inspections
obviously increases. Tnese products also achieved user satisfaction,
and raisel the reputation of the products. 3Supply falls short of
demand. The actual systemn in operation causes us to realize »u S1tua-
tion in which products which are only produced in accordance with
production standards are not of hign quality, but only Jjust reaca tn-
lowest proluct requirements. If one is thinking in terms of raising
proiuct quality, then, it is nez-ssary, on the basis of currentiy
ax atiqz standards, to rais-e the level und e3tablisa internal prodoct
Taahrol staniarda,

I1I. Excellent Testing Techniques Juarantee tne 4q-curat-
Transaiszszion of ‘ational Qaantity and Value Standaris

One important condition for guarantecing anil inar-s0ng pr i
qa4lity is the strengthening of the wor« of tn= insp-cnion a1 tasing
£ ations, unceasingly improving inspection technigues, guarantes .rns t--
w2urate transmission to factories of the various types of nation
quality and quuantity standards, and maintaining the accuracy and

stability of standards.

In the case of our factory's inspection and testing station,
before the Ministry invested its money, the factory used something ov=r
200,000 yuan in supporting funds for the station in order to add
equipment Morcover, we appointed additional inspection and testing
personnel. They not only undertake the mission of inspection and
testing of electric meters froam our factory. At the same time, they
2130 undertake the specialized inspection and testing work for
introduced electric meters. Through the efforts of several years of
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sl rogrganjzation and improvenent, we have developed from the
fefinar dir=--t curre=nt test capability to an alternating current test
upat D1y, DN Such Are1s as inspection and testing meuns, as well as
prant ity ant o yaal ity valae trainsaission, and electric energy
et oegent o, w2 bys(cally formed a guarantee system. Besides that, we
2 tahlianed 4 vocnnigue for proofing standard electric meters as well
Wt o o lectr g energy standard transmission system chart. At
PToor oty e test e g retrn=d the 3tage of:
‘L. Tme war. s types of quantiti=s and values (length,
Trematume 1 oant L, electrouagnesic, and so on) are all capable,
it itant~1s, Of undergoing norwal transwission. Moreover,

ey v perm oot Ly svaaut2d, inplementing a guaranteed rate of

inape s o far ogpeciaiizel thols reazaing 1238, and a4 rase of
cmaperts o for anuvemsal Coaus reqrning Y4 S The inspection rate
Sor anstraeent s and 1oal o reacnes 10,
Pesclcion of el aotr{ral energy stanlatds. The accuracy standard
‘ Taet o phgte et et syl erergy caaing “roan the producing station
vl v yie om0 o0 arandard cowmparisorns and product peralt
ol 4y s ion of smaller than 0.3%. The accaracy

2*andard for three phase electrical energy is an overall deviation of
NEiad S
2. Tne power standard pr-cision is 0.02%.
4. wo develop~d inspection tests for mutual inductors, tests for
power factorv meters, tests for the precision of various power sources,

42 well a3 2imilar work on the evaluation of the electrouagnetic
properties of mugnetic materials to guarantee the implemzntation and
maintenance of power gource standards.

IV Taking aim on advanced world levels and agressively selecting
for use international standards

Agpressively selecting for use internationzl standards and advanced
foreign standards is currently an important technical policy. Whether
or not enterprises earnestly adopt these for use is the key to the
success or failure of the various enterprises in the future coupetitive
mark2t. The electric meters which our factory produces, due to the
fact that it carries out production strictly according to internal
control standards, have already arrived at the national level of
excellent quality products. However, when one compares them to the



gdvanced international level, there is still a very large gap. In
order to excsed the advanced world standard, we have agressively
adopted international standards. Our factory has decided to make our
single phase electric meters eguivalent to the use of the international
electrical engineers committee, IEC, standards. The projects which our

factory is now engaged in are:

1. Setting up programs. On the basis of the actual level and
production conditions of the fauctory, we established a factory progranm
for th=2 adoption of international standards. We decided to reach the
level of international standards for the quality of single phase
electric meters before 1985. Moreover, we adopted international
standards and integrated them into the scientific and research projects
of our factory departments (ons character unreadable). We appropriated
funds and established training teams. In this way, the work of the
adoption of intarnational standards was developed and basically

insured.

2. The collection of international standards and advanced foreign
standards. The collection of standardization materials is the basis
for the adoption of international standards and advanczd foreign
standards. We collected, by various routes, eight types of standards
from the international electrical engineering committee (IEC), eight
types of Japanese electric meter standards, and two types of 3oviet
electric meter standards. We carried out a thorough analysis of the
standards we collected, and we began to understand the gensral
gituation relating to IEC standards and the electric meter standards of
technologically developed countries. 1In order to adopt international
standards and the standards of advanced foreign countries, we made

technical preparations.
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%, Finding the differences. Comparing the general IEC standards
to those Ministry of Machines standards currently in effect, in the
overall production situation of our factory, there were eleven
requirements which were basically the same. They were simple to cowply
with. There were six which regquired the undertaking of testing and
validation. Among these, there were three which considered current
product status and domestic conditons of application, requiring
r2peated rounds of validation. Besides those, there were another thrze
requirements which were very far from the IEC standards. Thes=z
required definite progress in design structure and industrial
techniques. (0Originally carried in "Weapons Standardization" 1934

reprint)



"Product Designs Should Have As Many Interchangeable, 3Standardized Parts
as Possible"

Yong Hong Machine Pactory Hwang Xiungchang

When enterprises carry through and ianplement the guidance to

' what kind of new

"readjust, revolutionize, reorganize, and improve,"'
forms are appropriate to the production of more, better and faster
products suitable for sale in order to satisfy the needs of society is
a subject which we need to research. From practical application, we
learn that, in the process of product design, it is only necessary to
do a comparative analysis of many types of products and one discovers,
in those products, many parts which can be interchanged. There are
2150 parts with structural sections that are similar. In this type of
situation, realizing the interchangeability and standardization of
product parts has an important influence 01 increasing produst.on,
low=ring production custs, and speeding up production.

Several years ago, our factory turn~d its hand to ta=
implementation of the production of products for civiliaun use.
Moreover, we developed a single type of product into a larg-s nuiuter of

product tyres. The proiuct types and their number were sel-c*ed ani
decided upon onthe basis of the needs of society and the actuwl productis
capabilities of our factory. Initially, w2 produced 32710 typ~
wutomotive veh.cle transmission rear axles. Later, the produ.?t we
throag' oarx2t regeqarch. Aatouosive transd.s=si001 F2am X, =5 wo 'l 300
g1te3 wer: even wore attractive to users. In order to expand ‘t:-
product typ=23, it was decided to curry out the work of test mana®. -t =
on this product. During design, earnest analysis wnl orapatizyy 8ty
whole structure of these two types of products guve ris= t> dis~a:3v) 00
in which the course of interchangeability Aand standardiz.a®ion, except fo-
important new designa of such important purts a3 pla=tary o=ars, A.-

casings, and surge gates, all the rest adoptel jnterchangeable il
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