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Abstract: In today global economy, the survival of companies depends on their ability to rapidly innovate and
improve. As a result, an increasing search is on for the methods and processes that drive improvements in quality,
cost, productivity. This paper deals with the design and fabrication of MIG welding fixtures. The objective of this
thesis is to develop welding fixtures that able to clamp work piece and reduce the rejection ratio in production.
Clamping design and common welding jigs material was studied in order to design and generate concept for the
MIG welding jigs. Solid Works was used to design or draw the final concept of the MIG welding jigs. On the other
hand, screw clamp was used to design clamping system for the welding jigs. The welding jigs were design in such an
order that it able to adjust the gap between work piece and give out the gap measurement so that the time taken for
the welding research can be reduced. Methods and process involve in accomplish this is the machining process by
using conventional milling machine, cutting process by using the vertical bend saw, joining process by using
screwing, welding process and filing process.

Keywords: Welding distortion, MIG welding, Welding fixture, Weld sequence, Welding speed.

1. SMALL DESCRIPTION OF WELDING PROCESS
1.1 Introduction

A systematic review is a formal approach for reviewing research literature. As reviews are often limited to annotated
bibliographies, a systematic review means giving appropriate breadth and depth, rigour and consistency, let alone effective
analysis and synthesis of the literature. Furthermore, it can be considered as much more effort prone than an ordinary
literature survey. Thus, it is unavoidable that machining at multipoint after welding is very difficult and not possible to
maintain in position tolerance. so we have to create our own MIG welding jigs according to the specification of the MIG
welding machine in the welding research lab. Thus, a study on the manufacturing of welded part in such close tolerances
was made by review the lot of trails by changing jig designs and the information on how the welded parts should machine
after welding and from what it should be manufactured.

Welding is a process for joining different materials. The large bulk of materials that are welded are metals and their alloys,
although the term welding is also applied to the joining of other materials such as thermoplastics. Welding joins different
metals/alloys with the help of a number of processes in which heat is supplied either electrically or by means of a gas torch.
In order to join two or more pieces of metal together by one of the welding processes, the most essential requirement is
Heat. Pressure may also be employed, but this is not, in many processes essential.

The use of welding in today's technology is extensive. It had a phenomenal rise since about 1930; this growth has been
faster than the general industrial growth. Many common everyday use items, e.g., automobile cars, aircrafts, ships,
electronic equipment, machinery, household appliances, etc., depend upon welding for their economical construction.
Welding, in engineering, is any process in which two or more pieces of metal are joined together by the application of heat,
pressure, or a combination of both. Most of the processes may be grouped into two main categories: pressure welding, in
which the weld is achieved by pressure; and heat welding, in which the weld is achieved by heat. Heat welding is the most
common welding process used today. Brazing and soldering are other means of joining metals. In this paper only we study
on MIG Welding process only.
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Fig: 1.1: the weld shop basically involves five operations
1.2 MIG Welding

Metal inert gas welding (MIG) was also known as gas metal arc welding (GMAW) or metal active gas welding (MAGW).
MIG welding process is a semi- automatic process that used consumable wire electrode and shielding gas. The wire
electrode was continuously and automatically fed through the welding gun. The wire electrode diameters used in this
welding process is around 0.8 to 6.5 mm and it is depend on the thickness of the part to be joined. Gases that normally used
as shielding gases can be inert gases such as helium and argon or active gases such as carbon dioxide. Gases used during
the welding process depend on the type of metal to be weld where inert gases for aluminium alloys and stainless steels but
carbon dioxide for low and medium carbon steels. Shielding gases function to eliminate slag covering on the welded part.
As MIG welding save more time compare to Shielded metal arc welding (SMAW), it is widely used in factories. MIG
welding operate by creating a short circuit between the wire electrode (anode) and the metal being weld (cathode). This
short circuit will produce enough heat energy to melt the metal and allow them to join together. The schematic diagram and
the picture of traditional MIG welding can be seen as following;

1.2.1 Working Principles of GMAW

The gas shield around it does not ionized, which prevents weld against atmospheric co contamination and surface
oxidation. Some torch has water cooling systems.MIG welding is also called Gas Metal Arc Welding. The filler metal is
transmitted from electrode to joint by different methods. It is dependent on the current passing through the electrode and
voltage. GMAW / MIG welding applications: MIG may be operated in semiautomatic, machine, or automatic modes. All
commercially important applicable metals such as carbon steel, high-strength, low-alloy steel, and stainless steel,
aluminium, copper, titanium, and nickel alloys can be welded in all positions with this process by choosing the appropriate
shielding gas, electrode, and welding variables. MIG welding Effecting parameters: Weld quality and weld deposition rate
both are influenced very much by the various welding parameters and joint geometry. Essentially a welded joint can be
produced by various combinations of welding parameters as well as joint geometries. These parameters are the process
variables which control the weld deposition rate and weld quality. The weld bead geometry, depth of penetration and
overall weld quality depends on the following operating variables.
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Fig: 1.2 : Metal inert gas welding (MIG)
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* Electrode size, Welding current, Arc voltage
* Arc travel speed, welding position

* Gas Flow rate, Shielding Gas composition

* Electrode extension (length of stick out)

1.3 Weld Distortion

1.3.1 Weld Distortion and Residual Stresses

To be able to develop a tool to predict weld distortion, it is important to understand how different types of distortion are
caused in welded fabrications and what effect they will have on the finished part. Distortion is always a perennial problem
resulting from most industrial metal working processes, which employs a concentrated nature of heat source. However, our
focus in this report shall be concentrated primarily on welding distortions, and not of those from other heating processes.
Such a phenomenon can be explained by considering a weld bead depositing along the longitudinal axis of a plate with
infinite width. The heated zone tries to expand but is restrained by the surrounding colder material, causing this zone to
yield in compression. During the cooling cycle, the colder material prevents the contraction of this region, causing tensile
stresses to be developed. This tensile stress around the weld with simultaneous generation of compressive stresses shall
result in distortion if they exceed certain levels.

1.3.2 Factors Affecting Distortion

In welding process, there are numerous differing and interacting factors. When this combines with the several parameters
involved in the process itself, it is not hard to realise the enormous possible combinations and outcomes. The factors
affecting distortion can be summarised and described as per the follow sections: The inherent stresses in the material to be
welded are important in the final distortion outcome. Stresses in a material usually originate from a mechanical cause,
usually the manufacturing process, for example from cold forming, rolling, shearing/guillotining, and others. These give the
material its required shape but create internal residual stresses. The general view that can be gathered from research states
that the greater the shape change, the greater the residual stresses become. During the welding process, extra stresses are
created, as previously described which either result in increase or reversely decrease of these inherent stresses that already
existed.

1.4Welding Jigs

Jig is a device used to clamp workpiece in a specific location so that the mechanical process is properly guided. Jigs are
independent devices which fastened to the machine table (K Venkataraman, 2005). Jigs are designed in such order that it
able to load and unload workpiece easily. Thus, we can said that welding jigs are devices that mounted on the welding table
so that it can guide the welding gun and produce a straight perfect welding bead. Same with other jigs, welding jigs require
gripping devices to hold the workpiece in place during welding process through clamping devices. K Venkataraman (2005)
has stated that there are various methods to clamp such as threaded fastener, cam clamps, ,,V* type sliding clamps,
pneumatic clamps, hydraulic clamps, and more. P.H. Joshi (2003) has stated that a clamping system should be strong
enough to withstand the forces during operation without damaging the workpiece surface.

1.4.1 Definitions of Jigs, Fixtures and Tooling

A Jig is defined as a manufacturing aid that either holds a part or is itself located on the part and is fitted with devices to
guide a cutting tool ensuring the correct location of the machining path relative to the part . As the main subject of this
thesis is ‘Jig less Assembly’, there needs to be a definition of what a ‘Jig’ is to understand what Jig less Assembly would
mean. Jigs are often mentioned in the same phrase as ‘Jigs, Fixtures and Tooling’; consequently definitions are required for
Fixtures and Tooling, also. A Jig is a workpiece locating and holding device which positions and guides or controls a
cutting tool. A Fixture is a workpiece locating and holding device used with machine tools, inspection, welding and
assembly; it does not control the position of the tool or instrument which is being used. Elements of the Jig or Fixture must
also be present which Support the work and elements, called locators, which Position the work. Once located and
positioned, the work is clamped so that it will not move off the supports or locators

1.5 POKA-YOKE: An Emerging Research Area

In manufacturing industries, Poka-Yoke has become an important approach in order to produce quality products. Poke-yoke
is a method that uses sensor or other devices for catching errors that may pass by operators or assemblers. Poka-yoke have
effects two key elements of ZDQ:

o Identifying the defect immediately (Point of Origin Inspection)

. Quick Feedback for Corrective Action.
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Poka-Yoke is a very important tool by which rejection in operation of a system may be eliminated. Various Poka-Yoke
techniques may be applied to reduce or eliminate rejection and error in manufacturing process. By the application of this
tool, errors are removed in production system before they produce rejection using sensors and other quality improving
instruments. Poka-Yoke allows process to run smoothly as they are fail-safe solution.

1.6 Statical Quality Control

A Quality control system performs inspection, testing and analysis to conclude whether the quality of each product is as per
laid quality standard or not. It’s called ‘‘Statistical Quality Control’> when statistical techniques are employed to control
quality orto solve quality control problem.SQC makes inspection more reliable and at the same time less costly.It controls
the quality levels of the outgoing products. SQC should be viewed as a kit of tools which may influence related to the
function of specification, production or inspection. Controlling the quality of products so as to maintain it at a given level is
a major problem in production. Production has been trying to use some men, machine and raw materials in the hope of
turning out of uniform quality. But neither men nor machine are infallible andcause of irregularity often creep in
inadvertently. As a result, rejection in finished materials are rarely eliminated and inspection and screening because
necessary for varied extents depending on the nature of the products.

1.6.1 Objectives

To solve the problems using various quality tools. Identifying the problem—Which problem should | address? If there are
several, how do | choose the most important one?

Describing the problem—How do | accurately and completely describe the problem?

Analyzing the problem—What are the different causes of the problem, and which causes are most important to solve right
away?

Planning the solutions—What are the different alternative solutions for solving the problem?

Implementing the solutions—How do | make sure the solutions are implemented correctly and effectively?
Monitoring/evaluating the solution--How did the solutions work? What needs to be changed?

1.7 Some Statistical Tools of Quality

Some statistical tools of quality is a designation given to a fixed set of graphical techniques identified as being most
helpful in troubleshooting issues related to quality. They are called basic because they are suitable for people with little
formal training in statistics and because they can be used to solve the vast majority of quality-related issues.

The some tools are:

Stratification (alternately, flow chart or run chart)
Histogram
Cause-and-effect diagram (also known as the "fishbone" or Ishikawa diagram)
Pareto chart
Control chart.
Brainstorming
Control chart
Time-Motion Study
Some of these tools in this paper which given below:

2. LITERATURE REVIEW

The welding process causes a highly non-uniform heating of the parts being joined. Areas close to the weld arc are heated
up to several thousands degrees Celsius, and then cooled down, the heat being conducted to the bulk of the body. The local
heating and subsequent cooling induces volumetric changes producing temporary and residual stresses and deformation. If,
during heating, the elements of the weld were stressed elastically, then, after cooling, the body will return to its initial
stress-free condition. However if, during heating, an element was deformed plastically, then, after cooling, it tends to
change dimensions proportionally to the amount of the plastic deformation. All the elements now have different size and
cannot be reassembled into a solid body without some changes in their stress and deformation state. As a result, residual
stresses and deformation form in the body.

In general, the non-uniformity of the temperature distribution during welding of a real structure causes a complex three-
axial stress. In other words, all elements in the structure expand differently in all three directions. But, in most cases some
components of the stress are negligible, and it is possible to consider 2D or even 1D stressed states. A simple model, first
presented by Hillier, F.S. (1969)[1].that can help to understand the process of 1D -stress foundation, is presented in , which
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assists in understanding how weld stresses develop. The model consists of one central rod and two limiting rods, joined
with each other by the rigid plates, and each of the rods have the same initial length. The central rod is exposed to a high
temperature simulating the zone close to the weld. The limiting rods are kept at a constant temperature, representing the rest
of the joining plates.

The changes in gas metal arc welding parameters are influenced the effect of the microstructure of weld metal. Pawan
kumar, Dr. B.K. Roy was worked carried out on plate welds AISI 304 & Low Carbon Steel plates using gas metal arc
welding (GMAW) process. Taguchi method is used to formulate the experimental design. Design of experiments using
orthogonal array is employed to develop the elements. The input process variables considered here include welding current,
welding voltage & gas flow rate. A total no of 9 experimental runs were conducted using an L9 orthogonal array and the
ideal combination of controllable factor levels was determined for the hardness to calculate the signal-to-noise ratio. After
collecting the data signal-to-noise (S/N) ratios were calculated and used in order to obtain optimum levels for every input
parameter. The Nominal-the- better quality characteristic is considered in the hardness prediction. The Taguchi method is
adopted to solve this problem. Subsequently, using analysis of variance the significant coefficients for each input parameter
on tensile strength & Hardness (WZ & HAZ) were determined and validated. Sukhomay Pal, Santosh K. Malviya,
SurjyaK. Pal and Arun K. Samantaray studied optimization of quality characteristics parameters in a pulsed metal inert gas
welding process using grey-based Taguchi method. K.Y. Benyounis and A.G. Olabi[2] The optimization methods used in
this study are appropriate for modelling, control and optimizing the different welding process.

A. Kumar and S. Sundarrajan[3] Taguchi method was applied to optimize the pulsed TIG welding process parameters of
AA 5456 Aluminium alloy welds for increasing the mechanical properties. P. Srinivasa Rao, O. P. Gupta, S. S. N. Murty
and A. B. KoteswaraRao[4] studied the effect of process parameters and mathematical model for the prediction of bead
geometry in pulsed GMA welding. Ching-Been Yang & Chyn-Shu Deng and Hsiu-Lu Chiang proposes a progressive
Taguchi neural network model, which combines the Taguchi method with the artificial neural network to construct a
prediction model for a CO2 laser cutting effect of each welding parameter on the weld bead geometry, and then sets out to
determine the optimal process parameters using the Taguchi method to determine the parameters. S.C. Juang and Y.S.
Tarng studied the process parameter selection for optimizing the weld pool geometry in the tungsten inert gas welding of
stainless steel.

Jig is a device used to clamp work piece in a specific location so that the mechanical process is properly guided. Jigs are
independent devices which fastened to the machine table (K Venkataraman, 2005[31]). Jigs are designed in such order that
it able to load and unload work piece easily. Thus, we can said that welding jigs are devices that mounted on the welding
table so that it can guide the welding gun and produce a straight perfect welding bead. Same with other jigs, welding jigs
require gripping devices to hold the work piece in place during welding process through clamping devices. Kitchen ham, B.
(2004)[30] has stated that there are various methods to clamp such as threaded fastener, cam clamps, ,,V* type sliding
clamps, pneumatic clamps, hydraulic clamps, and more. Bothe, D. R. (1990)[7]. has stated that a clamping system should
be strong enough to withstand the forces during operation without damaging the workpiece surface.

Weller E., (1995)[15], are, in most cases, not applicable to short-run SPC which assumes small production volume of the
monitored product. In chemical or continuous process industries, various products or grades of the same product are
manufactured in lots or batches and production of the same product continues, although intermittently, followed by batches
of other products or grades and so forth. Thus, adequate historical data from past successful batches are usually available
for calibrating the in-control behaviour of the quality/product variables which are usually measured once at the end of each
batch run and the process variables which are monitored during each batch run.Dr. Walter Shewhart 1980[2] introduced
the notion of statistical process control (SPC), and in particular control charts, as a means of monitoring industrial processes
and controlling the quality of manufactured products.

These and other statistical tools have proven useful in many industries. On the other hand, special causes include, amongst
others, machine failure, tool wear, defective material and operator error, which are preventable or at least correctable or
controllable Gardiner J.S., Montgomery D.C., (1987[3],,. The primary objective of SPC is to help detect the presence of
these extraneous sources of variability so that timely corrective actions can be taken. In this manner, it is hoped that the
production process will be capable of meeting given product specifications consistently and economically. Once the
common-cause or inherent variability has been quantified, control charts can be used to determine when and whether or not
special causes affecting the process under consideration are present aulk M.C., (2001)[25],.

Managers of sheltered work centres can also of ordinary companies, can realize about the great potential of Poka-Yoke as
an easy means of flexibility and accessibility (Miralles C, HoltR, Marin-Garcia A, Canor-Daros L) [32]. The aim of Poka-
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Yoke method is to eliminate human errors in manufacturing process and management as a result of mental and physical
human imperfection. The main idea of this method is preventer cause, which may result in errors and use relativity cheap
control system for determiners compliance of the product with the model (Dudek-Burlikowksa M., Szewieczek D) [4].
(Ketola J., Roberts K.2001) [39]. The method poke-yoke is based on convenience that it is not acceptable to produce even
very small quality of defective products (Ishikawa K.,) [41]. For the companies, production of products in 100% without
any defect is not only challenge, but necessity for companies. (Feng, Q. and Manuel, C.M) [37]. The name Poka-Yoke,
Shiegeo Shingo established in 1963, it is translated as “resistance to errors” (avoid yoker errors resulting from in attention
(Poka).

3. INDUSTRIAL CONCEPT FOR INCREASING SPR & CAPACITY - A CASE STUDY
3.1 Introduction

This study is based on weld shop. How to increase productivity with batter quality in weld shop .By improving quality of
finished product & By process validation SPR and capacity of line increase which one is itself a great achievement for the
point of process standardization. By process standardization lot of cost save by rejection control in weld shop.This project
will be beneficial for the two wheelers industries as it will make easy to required quantity on time. This part was made in a
way that it is easy to use and reliable to the user without limiting the user need. In preparing to introduce quality
improvement initiative for increasing SPR & Capacity, it is must to create a supportive environment for this initiative, form
and train a team to implement the initiative, and work with the team to focus on the needs and priorities defined by users of
their health services. One way to start to improve SPR & Capacity is to solve existing problems in welding process &
welding Jigs & Fixtures and Increase Cp &Cpk Values for batter results. To begin the process for the first time, think about
a small but important problem that is likely to be resolved with some thought and work. Moving in this direction of
problem solving there are six steps one has to follow:

. Identifying the problem—which problem should be addressed? If there are several, how to choose the
most important one?

Describing the problem — How to accurately and completely describe the problem?

Analysing the problem—what are the different causes of the problem, and which causes are most
important to solve right away?

Planning the solutions—what are the different alternative solutions for solving the problem?
. Implementing the solutions—How to make sure the solutions are implemented correctly and effectively?
. Monitoring/evaluating the solutions—how did the solutions work? What needs to be changed?

In the following part of the report using this terminology we will increase SPR & Capacity by improvements in weld shop
for controlling rework & rejection at JBM GROUP Company NEEL METAL PRIVATE LIMITED GURGAON. No 1 tire
1 company in India which deals in sheet metal parts for two-wheelers industries.

3.2 Weld Shop

In the WELD SHOP, all type of sheet metal parts are manufactured for automobile manufacturers. Before any finished
assembly, a number of subassembly is done for main assembly & the Some fit & function testing being done. Although
weld shop is under control of number of qualified & experienced quality professionals, but still due to some reason various
quality faults arise in weld shop which reduce SPR & Capacity in weld shop. The reasons are:

. Man

o Machine

o Method

o Machine

have tries to solve the faults in the weld assembly by applying modern techniques like:
Process validation
Pokayoka In Welding Jig & fixtures
Brainstorming
Pareto Chart
Ishikawa Diagram
SPC Cp, Cpk study

We
L]
L]
L]
L]
L]
L ]
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3.3 Methodology:

A study was done on a data of Straight pass ratio, internal rejection &Internal Rework for the period of July’14 to March’15
on main stand weld assembly line.
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Fig no.3.2:- Quarterly Internal Rejection Chart
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According to the data collected, it was analysed that one of the major defect for less SPR internal rejection and internal
rework was poor welding quality & parts fitment in receiving gauge was not good. After it was determined that the above
defects occurs most regularly, a detailed study was done to find out the causes and possible counter measure to avoid this
defect so as to increase SPR and capacity or to decrease the rejections &Internal rework at the same time maintaining the
production targets as well. The Case Study done on above defect is detailed below: Increase SPR, Capacity or Reduce
rejection & rework due to invalid welding process & less Cp & Cpk Values.

3.3.1 Description of Problem

Line rejection & rework due to welding defects.

Dim NG due to no controlling point in welding fixture.

SPR on particular line of main stand is 80%

Now the most important is to control the quality of the welded product. For improving quality or controlling NG dimension
we deciding first study statically process control on the bases of this result we decide which dimensions have Cp/Cpk value
less than 1.33. After this we decide what type of action taken and on which stage. SPC:-Statical process control study did
for few selected dimension Dim8.5, Pivot ID 16.8, Dim 281, Dim 11.3. For Statical process control study We required data
of 100 parts.

3.3.2 SPC Calculation

Table No 3.1 Reading for calculating SPC
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Table No 3.2: Reading for calculating SPC Calculation for Histogram, X bar, R bar & Cpk

CALCULATIONS: -
FOR HISTOGRAM --
tapar | B6E [ AT [ e [ oand [ asr [ oame [omer | oned [osBe [ oem [ oaer [ owar [oan [ oame [ oeet [ s [oasd [ ke [ w5 [ 8% | Hmans | TR
R6.4F R4N CHRMRHING FALT - 13 NOS.
B | BE [ a4 [ b [ a8 [ owt [ e [ onae | a0 [ osde [ et [ owat [ owna [ os2s [ owzr [ a3 [ war [ e [ a5z [ e [ e@ | Hmins | B0
RANGE [ e [ oSz [ ezt [ 3 [ ooan [oozs [ et [ oo [ oot [ose [ oazs [ eas [ oae [ ose [ oazs [ ok [ oas [ e [oem [ e | R |032818] weereeersavercac.. b NOS.
AlG, sh0 [ 85T [ a6 | adT | waz [ w0 | 855 [ waz [ w0 | 854 [ w5z [ 450 | 850 [ wab [ s | 85 [ 837 [ 457 | e [ 65 | T | B.509E | weervemsemevic.- 10 NDS.
Process Widh [R] = D457 Specification Width [ 5] = 10000 No.of Class Intervals = 1+ 3222 xlogeh = 7444 | SHROFR'from'D" = 00098 IHTERYAL FREQ. |eU.FREQ
Diesign Centre (0] 25000 Interval [C] = [R+LCJME = 00342 Selectingno. of lasses (K] = 7 1060 | 84982 4 4
Lower ClassLimit = 81060
Starting Point = &ii00 Mo of readings [M] = ] Indea (K] = Ru(D-R)IG - 5100 1992 | 82935 B n
HISTOGRAM 2300 X-ar CHART 82936 | BT 4 4
Q?G': ......................................................................................................
= 8500 g BT a0 | 2 i
% w ::EE M\/,.J-u_'_"r;_ . ATA
5 ) — 3 o ~ \/ s | gETRE | B | 6
= B { e -
= ooy e wo | BETEZ | BETOS | 26 B
w7 —
§ 1 2 3 4 5 & 7T & 3 M0 # 4245 % #5 6 7 # B8 D . W5 | amer | 0
3 LANFLE
E _:+ o
: # - UCLy: Xe b 57034
1 E p—
E g LCLy: B-&gef Bt
o, [EE
} ] C /'\ — N /'\ /\ A /‘\ UELs:FD, g
2 040
a4 . —— W
EER o =
0 el I N A A " W AN N ute |LCLs =RuD;s 10.0000
2199 | 3035 | a3 | eem | aser | semes | eme G'G"/ \'/ \'\/ V v \.\J v S A
R P PR P P Lo JE—T. ] -
E1050 | 21932 | 22935 | 37T | 40 | ESTED | &S 0 S, Btd Dev.'0"= R 1 d| 041
1 2 3 4 5 6 7 & 9 4 41 142 5 # 65 6 7 % 8 2
INTERVAL BANPLE Cp = [5160] 183
Pk U(USLXJ L6
FEMARES Cpk L=[§-LSL]i3u 1.20
ACTUAL Cpk 116
LCLg =RxDs 0.0000
Std.Dev.'o’= R/ d; 0.1411
Cp =(5/6o) 1.83
Cpk U={USL-X) 3o 1.16
Cpk L={X-L5L)30 1.20
ACTUAL Cpk 1.16

Figno 3.3: Table for Cpk
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Table No 3.6 Reading for calculating SPC

3.3.2.1 SPC for Dim 16.8

Calculation for Histogram, X bar, R bar & Cpk

AFFROVED e A
- INSTRINENT = MACHNE SUPPLER NAME DR :
PART NANE STARD COMP WA QEALITY CHARACTERSTICS o= o< R
A NANE MACHNIRG SECTION NAMNE
PART No. - 5-CE-on STANDARD 1= 3 AR OPERATION: LEASTCOUNT | I | DOCUMENT CONTROLNO. -
DATA COLLECTIOR -
BEF < . .
“GoEor e pok s o e R Aere LT b S A RO ks SAPLNG RATD
FESSDEITT cowm MM ILEN LMPN LHPW PN 2PN SHPE SHPN TAPW AN DN AN LMPE LSNP Seww Seew  Teww ALLDBENSORSARE NS OF TOSSAMPLES D, VALE-D
SaF< 2 & 3 7 . - 2 t € * € * 4 = . 2 TANLE & & [
r r | 4
e % | 2| | 1m
X BEIEE £x 62 ‘ sx|lexicxEisxieEivox|lexlex exiex| e > x 22 %0C - = -
u r T 14
3| = 2 | 1= | 1= | 3m
< R B 2k | RS | B e Kl BIEMIBY | RE B IRE | SN | RM (K B3| B3| BN |8k
4 14 14 14
51 K| %52 Disy|ss | S| 6 i % ) i
- 14
< ' e [ . =
N : LS 3.0 : 26 | i | 2=
2 EE 60| 50| 57| 6r | en 6% 60| 6o | 6 |ue | an | 5E |60 |60 |55 55 60| 65 |55
r 1 4 1 4
< - - » 2 o
B | BE| BN vl es| 50 | 6E | 5E | SE| eS| SE|SE iGN 60| 65| S5 88| 55| €5 |65 e =
Table No 3.4  Table for plotting X bar R bar & Histogram
FOR HISTOGRAM -
Harae 26 [ 636 [ 1686 | 1687 | 1687 [ 1685 | 1689 | t683 | 1696 | 1687 | tes | tese | 1699 | 4695 | tes5 | tese [ 60 [ tese | a7 [ 686 | Mmans | 16.900
nermen raRT - 13 NODS.
Hemall %35 [ 1633 [ 1634 | 1652 [ 1633 [ 1633 [ 168 | 1633 | 1653 [ 1685 | 1635 | 1653 | 1684 | 1683 | 6 [ 1685 [ 1685 [ 168 | tesr | 634 | Hminz | 18510
FRAHGE 0.1 0.03 0.0z 005 0.0d (X 0.06 0.05 0.03 (X5 003 003 005 (X5 0.0d 0.0d 05 003 LET] LY R FREEE | W ST PARTI ARATE B.C.L. - 7 NODS.
UG, %35 | 1635 [ 1635 | 1635 [ 1685 [ t6.34 | 1695 | 1636 | 1695 | t6.96 | tese | 1695 | 1696 | f6.84 | tes4 | tese [ 1687 [ 685 | t6s5 [ 1635 T | 168516 | me srrartimEewicr. - 14 NOS.
Frocess width [R] = 0.0300 Specification Width[5] = 0.1000 Mo, of Class Inkervalz = 1+ 2222 = logy M = TA444 Shift OF %" from'0D" = 0.001e IHTER®AL FREQ. |CU.FREC.
Diesign Centre [O1] = 16,8600 Interwal [C] = [R+LC)HEk = 0043 Selecting no. of classes (k] = 7 162060 | 168192 1 1
Lower Class Limit = 168080
Starting Point = 16.8100 o of readings (1) = 100 Index[K] = Fz(D-R}IS = 15.084 162133 | 168336 12 L
EE . X-bar CHART 1B.4336 | 16.8474 15 3
= — 18570
15260 162479 | 162621 67 36
w 16ES ‘Tﬁ-—-r - T /'_'_‘\‘7 <2
£l 3 18540 v 162621 | 168764 T az
£ jazm
o 1880 166764 | 16.83907 [ 93
18210 +
E /\ 1z 3 & s 7 & 3 1 M 12 13 14 15 16ga07 | 16,9050 1 100
B o TAMPLE
g = —
E R CHART U Ly= 8 AzxR 1576
F] " (13 =
13 . oo LCLx=®-A=R 16835
® -1 - . o /\ 7 00717
w UCLa= Bl Y
: — | e [ Py
o = 00 l\/ﬁ—l L EuD- 00000
185193 | 162335 | 153473 | 452521 | 182764 | 183907 | 459050 e ‘/.V \/ v LELs = AxDs
- - o _ oo —
152050 | 153133 | 18333 | 15z47s | 1ezent | 1eaTese | 1sEsor oo ] == b i Devso=R i 4 0.0146
1 2 3 4 s T &8 3 M 1 1 13 14 15 16 1 18 13
INTERVAL TANFLE Cp = [Si60] 193
Epk U=(USL )24 110
\REAL AN S Epk L=(X-LSL)i2q Lig
ACTUAL Cpk 110

Figno 3.6 Table for Cpk
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16 2315

UC.Ls = Fx DO

o077

LCLs = FRu0O;

O.0o00

rd_ Dhewr_"oc"= & & d

.14 &

Cp

(SMEo]

1.93

Spk U= [USL =3

Cpk L=[X-LSLIFE

ACTUAL Cpk

Table No 3.5

Table No 3.6 SPC for Dim 281

TE« Pl U
L - -9

R0E | GEE | Reae

STATISTICAL PROCESS CONTROL STUDY

|
. - | IRSTRIMENT | -— MADRE | SUPPLER WANE 0B 4
| PART NAME: STAND CONP MAN QUALITY CRARACTERSTICS. n | HESTENE | W
| RAE NME 'HHDIIB!IHIIH(
| |
| PART Na.- SISO STASDARD OPERATIOR | E!ﬂﬁlﬂ‘ 15 ‘ﬂblﬂﬂounﬂlln
DATA COLLECTIOR -
omee | Mm | 3 | awm ..uv’mm s | woo nx’uxl ane ‘ SANPLNG RATD
’m_u AN PR N mu#mlsn‘u?-n u-!un [ quvan%m !udllmﬂ!llﬂ 0P TOS SAMPLES "D, YALIE -1
] | ! ! |
FFN 2 1 el x| s|s|?]|s . > e 4 b &
’ 1§ r
: 3 ; || 13| 2R | i;
_ BUL R B0 MM BT B0 BN BN BT MT B0 N0 MEMEMT MEMENT mEmy W R
| ¥ | r 14 14
3| = 2| 1m | um |
S Z% ME XK 2K DA BT I RS MR AL MY B B0 20 AE WO HNERE BB WY
- 1] r [
¥ | g @ | 12 | 2
5: FMTUR% 814 B3 BUE 10 MH BE WY BT ME DL M A1 3 KN X0 B0 AR o | s |
| i i r r 1
¥ | u 5 SN | 2% | I 28
2| MU ME S BE BE NN BN BE B B0 BN B0 B85 BN NENT IR MY NS
r ’ 1
s I e | % | 2%
BOIRAACMZZX NI ED N NN MR RN N7 B0 NY XN AN M B NE ,
Calculation for Histogram, X bar, R bar & Cpk
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Table No. 7 and 8

CALCULATIONS: -
FOR HISTOGRAM :-
Hance EelEd | E04T [ EelE0 [ p4LES | EeLie | ee13E [ eelB0 [ zetes [ pelss | pele | eerdm [ oelds [ zetds | peldd | eM3T | e60E8 | oelEe [ mRLOT [ eelaT | zese | Mmans | 291488
e ST N C FART - 13 NDS.
HeHaLl eendz [ zo0d5 [ 280.03 | ze0ge | ze0zo | eend [ zetin [ zento | zeond [ eso [ esot [ eeots | zeds | zeose [ esnso [ esodz [ zeom | zes? [ ee? | 2a0M | Mmins | 28000
FANGE 03p [ sz [ ooze [ o3a [ tos [ nss [ onzs [ oss [ osd [ oot [ 2z [ ade [ 23 [ o [ o7 [ ne [ 085 | om0 [ a3 [ 025 R | 062116 | w erraersaserenca. - 6 NOS.
G, wetw [ 2e06e [ aetos [ 29102 [ zeoss | 20107 | eetad | Esoe [ mens [ 2eosq [ zeods | zetos | aetez | zeto [ estoe | esosr [ aewo [ zeose | zan [zoss | @ [ SEEEE| e errermsenewica - 7 NOS.
Frocess Width [ R = 13863 Specification Width (5] = 2.0000 Mo, of Class Intervals = 1+ 3.222 = logal = 7444 | ShiftOF'%'from' D" = 00105 INTERYAL FREQ. |CU.FREQ
Diesign Centre [0 = 2810000 Interval [C] = [R+LC]Pk = [INEEH Selecting no.of classes (k) = 7 Hii | 2002948 b ]
Lower Clags Limit = 280.0350
Starting Piint 2801000 Mo, of readings (M) = 100 Index (K] = Re[DRIS = 154.083 BHEEEE | 2904545 i [
HISTOGRAM 251600 -bar CHART i 2006942 4 10
. 281,400
= ® 2,200 i 2002940 2 kil
» 254,000
Smasw T AR L 2010900 32 %]
. "—'\ L0 S
= i = 040 2810938 2812935 ] 46
i 210,200 4
§ » 12 3 4 5 8 7T & 3 M0 M 12 13 4 15 1 17 4 13 2512936 281487 " o
i BANFLE
ﬁ 14 = —
15 ST,
2 — UCLy: FeBefl 2813560
140 =
* 120 Lo Ly T Apef 2806230
- AN -
: 5 o UCLs:FaD 12106
— 22 A N i
7 om0 —
0 * / \r’/ V N Vv N [N 0.0000
230,745 | 230 4545 | 230 643 | 230 ama0 | 231 0%38 | 28 zsms | za1ass om L
230,050 | 230 7345 | 230 445 | 230 6m43 | 230 amun | 23 0mes | 231 2ses ad —=E b Dev =R d 0.2670
1 2 3 4 5 B T & % M N 1 13 M4 15 € 17 # 13
INTERVAL NFLE Cp = (S5160) 183
Epk U=(USL-X)i3d 126
REATARS: Epk L=(X-LSL)#3d 124
ACTUAL Cpk 124
|
Etd Dev.'o’= R 1 d 0.2670
Cp = [5i6o] 183
Fpk U= [USL-_H]KH: 126
Cpk L= [E-LEL]”‘:I:I 124
ACTUAL Cpk 124

After Calculating SPC for These dimensions we find these dimensions have Cpk value less than 1.33 which is not
acceptable for a valid process.

3.3.2.2 Pivot I.D @ 16.8+0.1 observed @ 16.96.

.No. 3.7 ROOT CAUSE
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3.4 Occurrence:

1. Existing spare fixture used for reaming operation having excess guidance reaming clearance with pivot OD (i.e.
0.25)

Out Flow:

Part checked with vernier calliper

100% Inspection frequency not plan as per inspection standard.

COUNTERMEASURES

3.4.1 Occurrence:

1. New Reaming fixture procured, existing fixture condition will be checked before using for new product.
Out Flow:

Plug gauge for inspection made (i.e16.8mm (GO) 16.91mm (NO-GO).

Final Inspection standard revised with 100% inspection frequency for Dim 16.8mm.

Dim 8.5 +0.5 N.G (Main stand hitting with chain case).

>

DIV 8.5+0.5
FOUND

Fig. No. 3.8: ROOT CAUSE

Occurrence:

Clamping area for STPR Main Stand found
less (i.e. 10 mm)
Out Flow:
Tolerance £0.5 mm provided on groove of the pin
COUNTERMEASURES
Occurrence:

1. Clamping area on welding fixture increased
Y4 area of stopper Main stand (approx.)
Out Flow:

Tolerance +0.5 mm provided on groove pin.
Gauge pin design revised.
Dimension 281 £1 mm

Fig.No.3.9: ROOT CAUSE
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ROOT CAUSE

Occurrence:

1. Inner side guide block not provided in Welding fixture, so Dim 281 was NG.
2. DAP not shared with customer.

Out Flow:

1. Check point not considered in receiving gauge design during DAP & part detection cannot be captured with

gauge.

COUNTERMEASURES

Occurrence:

1. Welding fixture design modified & guide block provided accordingly.

2. DAP will be shared with customer in case of further new development.

Out Flow:

New handy gauge to be made for detection.

During DAP all functional dim will be considered in gauge design.

3.4.2 Why Why analysis
Table No 3.9:m Why Why Analysis
. Rework.|[Rewor| Description ,
No. Process Qty | k% | of problem Why-1 Why-2 Why-3 C’'measure
Ar+Co2 gas
. Co2 Gas CO2 Gas :
1 37 33 hgs.ladtltg? ‘u:vgsgug:s Running in all| implemented rnu]{ctgrreMiuusedi
over plant |from day one wel&ﬁa
2 Welding 24 22 | Over Welding Taining fo be
Limit Sample| Limit Sample mvidgd and
was not was not - ﬁmit sample !
Welding display freeze display in line
3 22 20 | Length Under
Size.
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Table No.3.10 : Few important points for process validation

Expected Nature of
Process
Name Defect. Control Available Remarks
( Control Points )
1.Material Test Certificate Of lier.
Raw Material NG 2 Tha" :r;a teSM fr ! Ilci et(') S:pzlerpl Parts Checked As Per :
aw Materia .Third Par aterial Testing As Per Plan.
Y & - MTC/Lab Test Report.
Receiving
Inspection
1.Parts Check As Per Sampling Plan(1S:2500). Parts Checked As Per :
BOP Part Fitment NG. |2.Parts Check As Per IQS. -1QSs
-Sampling Plan 1S:2500.
Welding Defects. 1.Process Parameters Verification Through L
X X Defect Monitoring
(Weld Miss, Blow Hole, [Process Inspection Check Sheet. i
. Counter Provided At Q-
Spatter, Weld 2.0n Job Training To Welders. Gate
Welding Over,Etc.) 3.Welding Defect Check At Q-Gate 100 %. )
Process
1. . . s '
Fitment NG Welding Fixture A.‘nd Gauge Validation Plan FOA Inspection Report.
2.100% Parts Qualify In Rec.Gauge.
1.All Powder Coating Process Parameter
Powd Monitoring As Per Control Plan. Q-Gat
Cowt' er Paint Defect 2. Calibration Of Instruments (Temperature N ate. P ¢
cating aint betec Meter,DFT Meter, Voltmeter ),As Per Calibration rocess Farameter
Process Check Sheet.
Plan.
3.Timely Preventive Maintenace Of Paint Shop.

3.5 RESULT

After some correction in welding process or in welding fixtures again we study SPC for those particular dimensions. We
are surprise to find batter results as we expected. Our target to increase SPR up to 85% but we got success to increase is up

to 90. One more benefit after increasing SPR Capacity of line also increased.

STRAIGHT PASS RATIO
100 Tgt. 85%
a0 a5 a5 85 85 85 85 85 85 85 85 85 8
B0 "ll
% o o 84 86
= G0 SsSPR
ﬁ S0
= A0
30 —m—Target
20
10
O
= - - - = B nlm
o o o £ 5_.' 5_: QS_.T
n-s:,@ hs:!q‘ %ﬁq‘ ﬁpﬂqg W’bﬂq ,.,!y-’q'e ,..5:'»9
Date
Fig.No.3.10: ROOT CAUSE
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DIM 8.5+ 0.5 DIM 281+ 1 DIA16.8 + 0.1
Cp = (S/60) 1.83 Cp = (S/60) 1.83 Cp = (S/60) 1.93
Cpk U={USL- Cpk U=(USL- Cpk U={USL-
1.37 P
Cpk L=(X- Cpk L=(X- Cpk L={X-
LSL)/30 i LSL)/30 &5 LSL)/30 125
ACTUAL Cpk 1.37 ACTUAL Cpk 1.37 ACTUAL Cpk 1.35
Cpk: 1.37 Cpk: 1.37 Cpk: 1.35
80 g0y, 84% 8% 8e% 90% 90% . 100%
TARCET QL0 S
g0 R % 6% 68% 7 7( - 80%
o
g Y — " — - 60%
s 40 L) P (
- )
2 3 00 19 17 6 40%
20 0 8 6 7 7 7 | 20%
1 1 0 0 0 0 0 0 0 0 0
0 0%
4 5 8 9 10 11 12 13 15 16 17
C—1Prod. Qty 50 50 50 50 50 50 50 50 50 70 70
Rework Qty. 23 20 19 17 16 10 8 6 7 7 7
RejectionQty| 1 1 0 0 0 0 0 0 0 0 0
=>&=SPR % 54% | 60% | 62% | 66% | 68% | 80% | 84% | 88% | 86% | 90% | 90%
INTERNAL REJECTION
2.5
2 2
2
O Reject
é} - Tgt. 0.5% !
£ 1 —m— Target
o.
0.5
0
..‘Fbﬂ ...Ph "“-pb‘ = ..."__b- Al Al
zg_.‘ é-" q_-,‘f-: o o o o
W ¥ & W &
Date

Fig.No.3.11and 3.12 SPR Internal rejection
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INTERNAL REWORK
50 46
45 11140
o gg Tgt. 14.5% | — Rework
E,BD —m—Target
5 25
320
2 15
10
5
8]
A AP AR A e AR NP
o o o o o (54
¥ &F LR -
A A~ A, A )
Date
Fig no 3.13

Table No. 3.14: Cycle time after correction

NEEL AUTO PVT. LTD. GURGAON

PROCESS WISE CYCLE TIME STUDY -STAND COMP MAIN (k38)

semmsof_ AVAZ ABLE TIME SETTING OF CYCLE TIME OF THE LINE
1.Setting of Net Avaliatie Time !.mamuqmwﬂm 2, Plasning of cycle tme
adable Additional safety Necessary |
Viorking Time - Fixed Losses . variable Lossess ot Required - |, productica = production | het = ¥ .
. BRTRR = ERTHN !::;ll Rt 1% o capacity l;m.;:“ ~ production oapeclty o
& N
161.200sec) 320 min = FRE DETZED ‘ P2 3444
™ 5,19 | a
Par 2 shits (T800sec)  (1500sec) IS1S00ec | (850pcs)  (1.10= 0% additional  (upto 1045pcs] | (51.900sec) (1045 pes) {49.08secipes)
EHNASESHESNNE 130 min 25min prod.)
pore (@34.6%)
u
1900%)
Operaton No oP-20 OoP-30 oP40 oPs0 o580 oP-70 oP-80 oP-80 OP-100 oP-110 oP-120 oP-130 OP-140
TACK WELDING
[SUB ASSY 1+FIPE L w;gm
TACK MAN+PPE R TACK \sU8 o
WELDINGPW | MAINSPIPE MAN | WELDING
; % ASSYMSTPR FULL FULL FLLL CHPPING & ) GAUGE
Process-Name gor STAND  STAND CROSS+SAR (SUB ASSY 2+ AR wELowG 1 | wanwos | weloeics | susFme | REMWNG TRUNG | \oreomon | Q-GATE FOI
PE + PLATE STAND PLATE MAIN2
STOPPER]  TREADSPLATE L NOS) mom:o”cvu
VHEADSLATE R CH TREAD
TREAD) 3

DJ\ JRERERESR

c

a

. bl L L L AN il

o CHESELS TRUNG

‘i: | WELDWNG 1 | MANUAL WELDING -2 i ey [ | Fhguiade | WEDWG | BUFFRIG Ac | REAMING MC! epmme | Mo S

t Losding Time 4 14 13 12.00 5 500 7.00 400 6 8 8 5.00 5.00

¥ spunenus
VWeiding Time 22 24 27 2900 30 30.00 31.00 3800 20 32 32 35.00 32.00
e 8 8 9 8.00 5 5.00 7.00 5.00 8 5 5 4.00 5.00
process-tme 32 45 45 46 40 40 45 45 34 45 45 44 42
No of Staion 1 1 1 1 1 1 1 1 1 1 1 1 1
working % 85% 85% 85% 85% 85% 85% 85% 85% 85% 85% 85% B5% 80%
capachy 1622 1128 1128 1128 1297 1297 1153 1153 1526 1153 1153 1179 1166
baance 577 83 83 83 252 252 108 108 481 108 108 134 121

processioad | 64.43% 92.62% 9262% 9262% 80.54% B8054% 9061% 9061% 6346% 9061% 9061% B8B60% 8964%
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CONCLUSIONS

The time spent in reworks and efforts spent in identifying rejections affects adversely on quality of main stand, its cost and
hence the reputation of the product manufacturer. The competitiveness of auto industry today has forced every company to
re-look at its processes involved in controlling accuracy of fabricated products and reduces the variability of products. The
present work was an effort to have a look at the existing quality level of the main stand and weld line and then implement
the corrective measures for the non-conformities of main stand. Welding Process & welding Fixture, its use and
requirements of its quality was studied in depth during the investigation of the present work. For controlling the accuracy of
the main stand assembly, fixtures required were dealt for critical study. The sample product considered for the proposed
work was is the welding fixture which is used to weld individual sheet metal components of main stand to arrive at final
main stand assembly. Welding process & welding fixture and its component have been studied critically in the present
work. Any defect in the Welding assembly fixture affects adversely on the vehicles assembly and hence it is very
important to get fixtures and its components exactly confirming to design specifications. A survey was carried out in the
present study for identifying the Cpk value of some critical dimensions important product characteristics of the elements of
main stand. The various improvements have been done in welding process & in welding fixtures to reduce rejection in
components main stand assy.Average percentage rejection was found reduced from0 .61 % to about 0 %. Hence it leads to
reduction in rework on shop floor to the minimum which further reduced significantly the cost of production. The
manufacturing companies hence therefore get benefited in terms of increasing in profits. Finally, the manufacturing time of
production of main stand was also then observed and reduced significantly for reducing rejection in components assembly
fixture. The main objectives of the project were finally met out and the further suggestion for improvements have been
proposed for arriving subsequent modifications or future changes in the process of continuous improvement involved in
quality oriented manufacturing of welded components.

3.7 Future scope of work

Similarly use of process control techniques like CP, CPK and standardized deviations in one time manufacturing activity
(tool room)kind of items (which is the case in unit level manufacturing) is always difficult. This is due to changing nature
of environment with respect to time. In such kind of items as every item is unique there are no standardized machines and
process. Still there is a great scope of work that could be done in this field. Lastly fixtures are manufactured to improve the
accuracy of the main stand that is built. There is no use if we build a very accurate fixture but do not build an accurate
component. This can happen because of in accuracy in other manufacturing processes like sheet metal part manufacturing.
These same principles can be applied to each and every manufacturing process in future to achieve better and more efficient
process.

3.8 Need for Present Work& its Scope in Indian Context

In current scenario of economic globalization liberalization keen competition and increasing customer awareness quality is
a buzzword for survival and growth of any organization whether in manufacturing or production sector. World class
organizations have to make major changes in their business performance and customer orientation as a result of ever
changing global market conditions. The present era has seen that quality has moved from a shop floor control technique to a
strategy where it the driving force for the whole business encircling the gamut of an organization activity. In the past the
Indian industries used the method of hit and trial to solve any problem, though it gave results in many cases but generally it
was a stop gap arrangement and later on ended up as been permanently followed. This not only led to poor performance but
also decreased productivity and lead to unnecessary work. In the light of the above mentioned facts problem solving
techniques gain an increased importance in context of Indian industries.
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