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ABSTRACT

This paper deals with the quality during manufacturing.  It discusses various manufacturing
steps and methods of manufacturing keeping in view the quality of product at all stages.  It
includes Just-In-Time (JIT) and Just-In Sequences (JIS) in details.  It emphasizes upon that
quality of a product has to be maintained during manufacturing employing different kinds of
gauges for example ‘Go’ and ‘No Go’ gauges, depth micrometer, level protractor, Vernier caliper,
micrometer etc.  Also at the end importance of Statistical Quality Control in discussed.

INTRODUCTION

 This paper discusses in details the aspects
of quality involved during manufacturing.  It
systematically touches all the important points
for example Lean manufacturing, Six-Sigma, JIT,
KANBAN etc. that how they help to improve
production as well as quality.  Particularly, first
step in Lean manufacturing is to restructure and
reorganize  the basic manufacturing system in
to manufacturing uses that fabricate families of
parts.  Then it involves methods to change the
tools, jigs, dies rapidly to avoid wastage of time.
Also it integrates Quality Control with a multi-
process worker who can run more than the bied
of process.  A multi-functional worker can do more
that operate machines.  He is also an inspector
who understands process capability, quality
control, process improvement.  In Lean
production every worker has the responsibility
and the authority to make the product right the
first time and every time and the authority   to
stop the process when something is wrong.  The
integration of quality control into the
manufacturing system markedly reduces defects
while eliminating inspectors. Calls provide the
natural environment for the integration of quality
control.  The functional idea is to inspect to the
present defect from occurring.

MANUFACTURING STEPS

Manufacturing steps involve pre-production
activity, pilot run, production run and delivery to
customer.  Pre-production activity involves
selection of suppliers, develop pilot run plan, and
develop manufacturing strategy with production
plan, quality plan, test plan, material plan, and
supplier plan.  The pilot run is done to validate
manufacturing process against objectives set
forth in manufacturing strategy and product
specifications, standard cost, product quality,
documentation, foiling, training, process control,
validates supplier plan and contracts and internal
failure analysis and corrective action.  Production
run is done to produce high quality product on
time while continuing to time tune the process,
first order manufacture and verification of product
cost.

Delivery to customer is done to deliver first
production units to customer, refine
manufacturing process based on first build and
monitor field unit performance to correct any
problems.  This is explained stepwise below:

1. Definition of product need, marketing
information.

2. Conceptual design and evaluation feasibility
study.
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3. Design analysis; codes standards review,
physical and analytical models.

4. Prototype production testing and Evaluation.

5. Production drawings, instruction manuals.

6. Material specification, process and
equivalent selection, safety review;

7. Pilot Production.

8. Production.

9. Inspection and Quality Assurance.

10. Packaging, marketing and Sales literatures.

11. Product.

Methods of manufacturing:

Methods of manufacturing have changed
from the rigid, push-oriented production
principles of the early 20th century to more
flexible, pull principles.  Assembly line
manufacturers used to push mass production
ahead based on estimates of future demand.
This often resulted in waste of effort and
resources if short of estimated demand.  To avoid
waste one needs to wait for actual demand for
manufacturing products as per customer
requests or take previous batch of product sales.
The modern manufacturing methods have three
main considerations:

i) Waste reduction is done by following
several techniques:

(a) Just-In-Time (JIT) Manufacturers: By just
enough supplies to keep the process moving
and schedule them to arrive at the factory “
Just-in-time” for them to be used in
production.

(b) Automatic requests for new supplies are
sent to their supplier when supplies are
running low.  These alert KANBAN and they
are generally computerized.  KANBAN is a
system for inventory control.

(c) Just-in-Sequences (JIS).  Supplies arrive at
the factory at the exact instrument.  They
are needed within the manufacturing
sequence.  This means production may
come to a stand still if the supplies are just
few minutes late.

(d) Total Productive Maintenance (TPM) is
followed to avoid stopping productions,
some factories wait until the end of the day

to repair minor issues with their machines.

(e) Quick Response Manufacturing (QRM) in
making the time period between a
customer’s request for a product and the
final delivery of that product as brief as
possible.

(f) Cellular Manufacturing separates the factory
floor into difference sections or cells.
Machines area placed in a certain order so
that materials flow naturally towards the
compensation of the production.

(g) Single-minute Exchange of Die (SMED) is
to reduce waste time.  Even between
projects SMED focuses on changing the
factory process from working on an old
product to a new product as quickly as
possible.

ii) Quality of a product has to be maintained

A manufacturing process is a given a sigma
rating based on the percentage of its product
yield being defect free.  A one sigma rating
designates a process with a yield of 31% and a
six-sigma rating is a process which nearly perfect
that is 99.99966% defect free.  Thus every
company wants to achieve six-sigma method
focuses on measuring and analyzing process
data in order to find and remove defects.  During,
the Lean manufacturing, it is concerned with
improving the flow between processes to reduce
waste.

Define, Measure, Analyze, Design, Verify
(DMADV) methodology is followed which is a
more anticipatory approach.  Based on an
analysis of customer demand, manufacturers
plan ahead and try to design ways to avoid
defects in the first place.

Critical to Quality (CTQ) and Quality
Function Deployment (QFD) area two concepts
which try to pinpoint the elements of a product
that are most important to customers and
translate those needs into a manufacturing
strategy that focuses on getting the critical
elements exactly right.

Suppliers, Inputs, Process , Outputs
customers (SIPOC) is followed to allow
manufacturers  to trace the life cycle of their
products from  supplier to customer and identify
problem areas.
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Taguchi Loss function is considered which
suggests that production quality decreases as
variation increases.

iii) Accelerate Production:

Production is accelerated to make sure
products are made available and demand is met.
Machine flexibility should exist for change to
manufacture different products.  Routing flexibility
concept is used to focus on the adaptability of
the manufacturing process as a whole.

Computer-aided-Design (CAD) and
Computer-aided-manufacturing (CAM) should be
adopted.  If a factory has machine and routing
flexibility, CAD is used for design of production
processes and CAM is to guide parts through
those processes with robots and computer-
controlled Machines (CCM).

Computer integrated Manufacturing (CIM)
creates a network of computer that observes and
operate the manufacturing process.  Computer
can monitor every step of production for defects
and change the actions of a machine almost
immediately leading to flexibility.

Finally, the three major goals of reducing
cost, maintaining quality and accelerating
production are  achieved through the combined
efforts of Lean manufacturing theories, six-sigma
methodologies and flexible processes.

Steps for Quality Manufacturing:

Improving quality manufacturing processes
leads to decreased waste, better quality products,
and overall improvement in customer
satisfaction.  To begin with, a committee is formed
to ensure the following steps are completed and
taken from beginning to end:

i) Actual process: Name the process and its
purchase, as well as its starting and ending
points, inputs and outputs and overall
requirements.  Identify the customers and
suppliers who will be affected by this
process.

ii) Areas of improvement: A random sampling
(Statistical Quality Control) is done.  Sample
plans to suit various sizes are available with
Bureau of standards.  Product is tested for
a variety of things that will have an impact

on the end user and customer, which may
include durability, materials, toxicity and so
forth.  Improvements in manufacturing can
include disintegration of parts, loose fatness
and so forth and should be a main focus.

iii) Solution for the problems: Brain storming
is done in committee, or specialists are
consulted.  Additionally, get feedback from
those who work on or with the process on
daily basis.

iv) Detailed solution: A budget is included to
determine what personnel are necessary for
making the improvements, conduct, a
projected cost analysis and time frame for
completing the overall improvements.  There
may also be a need to determine how the
rest of the manufacturing plant will be
affected by this and whether it will slow
production at 999 level.

v) Put Plan into action: Involve everyone,
from the highest levels of management in
the manufacturing company down to the
workers who util ize the process and
implement the action plan.

vi) Evaluate: Now, there will be a need to
evaluate the improvements in the processes
as a whole.  The process should have
desired effect, the process should be
successful, the problem should be fixed, and
wastes should be eliminated.  The
improvements should be on time and within
budget.

vii) The steps two to six should be continuously
repeated as often as necessary to achieve
improvement within the manufacturing plant.
Final goal is to decrease the need for a
committee, and instead involve all members
of the plant continually working to improve.
Six-sigma approach is used for maintaining
quality in manufacturing which means
identifying errors or defects in the production
and elimination of these defects to minimum.
Also it means identifying errors or defects
in the production flow and eliminating them
to maximize productivity.

CONCLUSION

Thus, we see that by following above
procedure it is possible to ensure zero defects
and make the production line more smooth and
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effective.  The main point is procedure should
be followed very strictly.   A team leader should
employ a team of inspectors to keep on checking
that the work is carried out as per planning.  This
is very important, then only Lean manufacturing,
JIT, SQC, KANBAN area possible for smooth
production link.
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