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Abstract - India has risen as the fourth biggest steel delivering country on the planet, 

according to the current figures discharge by World Steel Relationship in April 2011. The 

Indian steel industry represented around 5% of the world's aggregate generation in 2010. 

Steel re-rolling is a standout amongst the most essential portions of the steel business, as it 

constitutes an unavoidable connection in the aggregate inventory network of iron and 

steel. The auxiliary steel creation constitutes around 57% of the aggregate steel 

generation in India. It essentially happens in steel re-moving factories (SRRM) that as a 

rule are family-run little and medium undertakings (SMEs) with 75% of units in the little 

scale. The steel business in India is one where supervisors appear to firmly have 

confidence in the customary method for working together, which could bring protection 

against any new quality change device like lean and six-sigma. This paper manages the 

investigation of the Indian moving plant and the impact of the different information 

parameters on the profitability and quality.  

 

Index terms – Productivity and quality improvement, Indian rolling mills, 

optimization of the input parameters. 

 

 

I. INTRODUCTION 

A. Understanding Rolling Process in Long Product 

Rolling Mill 

Steel rolling consists of passing the material, also 

called as rolling stock, between two rolls driven at the 

same speed in inverse headings (i.e. one clockwise and the 

moment anti-clockwise) and so divided that the separate 

between them is to some degree less than the thickness of 

the segment entering them. In these conditions, the rolls 

hold the material and provide it diminished in thickness, 

expanded in length and likely to some degree expanded in 

width. Typically one of the foremost broadly utilized 

forms, among all the metal working forms, since of its 

higher efficiency and lower working cost. Rolling is able 

to create item which is having steady cross area all through 

its length. Numerous shapes and areas are conceivable to 

roll by the steel rolling prepare. Steel segments are by and 

large rolled in a few passes, whose number is decided by 

the proportion of starting input material and last cross 

segment of wrapped up item.  The cross segment region is 

decreased in each pass and shape and the measure of the 

stock steadily approach to the required profile. Rolling 

accounts for approximately 90 % of all materials created 

by metal working process. It was to begin with created 

within the late 1500s. Hot Rolling is carried out at raised 

temperature over the re-crystallization temperature. Amid 

this stage, the coarse-grained, fragile, and permeable 

structure of the persistently cast steel is broken down into a 

fashioned structure having better grain estimate and 

progressed properties. A long item rolling process 

comprised of gear for warming, rolling and cooling. The 

essential goals of the rolling organize are to diminish the 

cross segment of the approaching stock and to deliver the 
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arranged area profile, mechanical properties and 

microstructure of the product.  

 

Figure 1. Rolling process parameters [1] 

 

Major parameters in the three stages of mill processing 

are as follows. 

• Reheating – The input material as a rule billet is warmed 

within the warming heater to the rolling temperature. The 

imperative parameters are warming rate, time of warming, 

and temperature of reheating. 

• Rolling – The important parameters for rolling within the 

roughing, middle and wrapping up gather of stands within 

the rolling process are temperature, rate of decrease in 

region, inter-pass time and strain rate. 

 • Cooling – The major parameters after wrap up rolling 

during cooling of the rolled item are begin temperature, 

cooling rate and the ultimate temperature.  

When manufacturing long items, it is common to 

utilize a arrangement of rolling stands in couple to get tall 

generation rates. The stands are assembled into roughing, 

middle and finishing stages. Normal temperature, speed, 

inter-stand time (time between each stand), genuine strain 

and strain rate ranges at each arrange are appeared in Table 

1. Since cross-sectional range is decreased continuously at 

each set of rolls, the stock moves at diverse speeds at each 

stage of the rolling process. A wire bar rolling process, for 

illustration, continuously diminishes the cross-sectional 

range of a beginning billet (e.g., 150 mm square, 10-12 

meters long) down to a finished bar (as little as 5.0 mm in 

breadth, 1.93 km long) at tall wrapping up speeds (up to 

120 m/sec).  

TABLE 1 

TYPICAL PARAMETERS AT ROLLING STAGES 

  Unit Roughing Intermediate Finishing 

Temperature 

range 

Deg C 1000-1100 950-1050 850-950 

Speed range m/sec 0.1-1 1-10 10-120 

Inter-stand time 

range 

Milli-

second 

1600-

10300 

1000-1300 5-60 

Strain rate range per 

second 

0.90-10 10-130 190-2000 

 

The ultimate dimensional quality of the rolled product 

is decided by the rolling stands inside the finishing mill. 

The dimensional exactness within the last item depends on 

numerous components counting the beginning stock 

measurements, roll pass arrangement, temperature, 

microstructure, roll surface quality, roll and stand firmness 

and the stock/roll contact condition. The material 

characteristics which are controlled are the geometric 

shape and resilience. These are decided from the area 

profile of the finished product. Mechanical properties 

incorporate abdicate and extreme malleable qualities, % 

decrease in zone (ductility) and hardness. Microstructure 

characteristics incorporate grain estimate, grain 

conveyance, stage composition and stage dissemination. 

This implies that the ultimate shape of the stock is 

basically subordinate on these parameters. Since the 

ultimate shape of the stock is exceptionally imperative for 

the rolled product, these parameters are exceptionally vital 

to a roll pass originator when planning a specific rolling 

pass for particular shape and estimate necessities. 

Precision in calculating these parameters are basic when 

fulfilling such geometric necessities as roundness (in case 

of bars and bars) and resistance. The mean effective plastic 

strain is greatly imperative for foreseeing and controlling 

the mechanical properties of the rolled item after rolling.  

There are essentially three problems, present during the 

rolling as well but somewhat easy to handle. They are –  

(i) Resistance of material to distortion, as a work of strain, 

strain rate and temperature, 
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(ii) The capacity to calculate the dispersions of the strains, 

strain rates, push and temperature within the distortion 

zone, and 

(iii) The conditions at the roll metal interface, i.e., the 

coefficients of grinding and heat exchange. [2] 

 

B. The parameter that affects the quality of the rolled 

products are- 

 Work roll profile 

 Work roll geometry 

 Chemical composition of material.  

 Geometry of the material 

 Rolling schedule (tonnage of material).  

 Gear ratio 

 Proper control of coolant and lubricants 

 Bearing temperature in the gear boxes 

 Gap between the rolls 

 Standing time of work roll 

 Material hardness and temperature 

 Velocity of in and out material (slabs) 

 Thickness percentage reduction 

 Roll forces 

 Power applied to rolling mills 

 Static and rolling torque 

 Number of passes 

 Time span between passes 

 Vibration 

C. Problems and defects in roll products 

 Defects from cast ingots before rolling. 

 Variation in thickness. 

 Improper flatness. 

 Fractional errors due to roll gap profile. 

 Edging. 

 Surface defects due to high surface to volume 

ratio. 

 Laps due to misplace of rolls can cause undesired 

shapes. 

 Flakes or cooling cracks along the edge. 

 Scratches. 

II. LITERATURE SURVEY 

Ahmad K. I., et al (2014)
3
 have surveyed and defined a  

few quality parameters on quality and efficiency basis for 

moving forward the rolling generation prepare and taking 

it at standard with national/international rules. Quality 

improvement leads to an environment of positive 

competition within the industry. The most part leads to 

technical up gradation and improved quality of products. 

Li Chen, et al (2014)
4
 have examined the operation 

optimization issue (OOP) is an critical issue in production 

process control and optimization in prepare businesses, 

since the specified arrangement of OOP is the ideal setting 

for control factors, and this setting influences the item 

quality to a extraordinary degree. In this paper, the OOP 

within the hot-rolling production process of iron and steel 

industry is examined. The OOP lies between the 

production planning layer and the method control layer 

within the coordinates mechanization framework in iron 

and steel industry, and its primary task is to set the ideal 

values for control factors (i.e., rolling constrain, exit 

thickness, etc.) based on the production process 

limitations. These values are at that point set as the targets 

for the method control layer. Diverse from past operation 

optimization of hot rolling process considered within the 

writing, the numerical demonstrate developed in this paper 

considers more viable process imperatives such as the 

sloping imperatives, to urge high-quality items. To 

productively illuminate this problem, a half breed self-

adaptive hereditary calculation (HSaGA) is displayed. The 

most include of the HSaGA is that it utilizes four 

distinctive hybrid administrators and can self-adaptively 

select the administrators that are most fitting for the 

current issue. Such a methodology can offer assistance to 

move forward the meeting speed and robustness of the 

genetic calculation. Other than this methodology, a 

arrangement determination methodology is additionally 

proposed to choose parent arrangements to perform the 

hybrid operation. This technique separates the whole 

population into two parts one with great quality within the 

objective work esteem and the other one with great quality 
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in differences and at that point the parent arrangements are 

chosen from them, to make strides the look differing 

qualities amid advancement and, hence, dodge being 

caught in a neighborhood ideal. Tests are carried out based 

on benchmark test issues and commonsense OOP of the 

hot-rolling generation handle. The computational comes 

about appear that the proposed HSaGA is prevalent to 

numerous state-of-the-art developmental calculations 

within the writing for benchmark issues and can get 

superior comes about than the experimental strategy for 

the OOP of the hot-rolling handle. 

Diaz J.L et al (1994)
5
 have examined the quality 

manufacturing is exceptionally imperative in arrange to 

extend the steel industry competitiveness. For this reason, 

steel companies within the entirety world have been 

examining the ways to make higher quality items. In this 

paper, they created a framework which is able to 

distinguish and measure flatness defects in rolling steel 

products. The framework, which isn't damaging, is made 

to be put in hot strip plants, after the final rolling stand. It 

is based on laser-optical standards, utilizing lasers, line 

check cameras and mechanical computers. Other flatness 

measuring supplies have been developed in Holland, 

Germany, Japan, France, etc. but primary measuring 

instruments which use mechanical PC's and common 

reason line check sheets. The obtained comes about are 

comparable to others frameworks, whereas our framework 

cost is much lower than any other. 

Fumio Yamada et al (1989)
6
 have talked about the 

compact strip plants with less rolling stands are as of now 

in request since of the investment funds they offer in 

vitality and space. In any case in the event that existing 6-

or-7 stand process innovation is connected to a 4-stand 

process, the stack per stand will increment such that the 

specified item quality in terms of strip thickness, strip 

crown and strip flatness will ended up troublesome to 

attain. Besides in a coil-box sort process the fabric 

temperature contrasts from a customary process, in that the 

head-end is the coldest portion of the bar. Subsequently in 

case thicknesses as light as 2mm are required to be rolled 

there are a threat of over-burdening the most drive motors 

on person stands in case the stack dissemination among the 

stands isn't appropriate. Moreover, the rolling process 

cannot be worked steadily unless the process setup is 

accurate and dependable. In arrange to solve these issues 

calculation of ideal rectification for each stand within the 

finishing process has been created. In expansion a process 

setup calculation framework that incorporates numerical 

models of temperature and distortion resistance in rolling 

materials has been created. This setup calculation has been 

connected to a Modern New Zealand Hot Strip Process 

which comprises of a Turning around Rougher and 4-stand 

Finishing Process. With this setup, strip was effectively 

rolled with a finished thickness of 2 mm and a width of 

1250 mm. 

SATO Kazuyuki et al (2009)
7
 has talked about the 

aluminum rolling plants issues. IHI has developed 

numerous aluminum rolling plants within the world other 

than Japan. Later IHI rolling plants have joined a setting 

calculation framework that has been provided in 

organization with electronic framework provider. This 

framework has an programmed process setting work with 

scientific models obtained from rolling hypotheses as well 

as actual setting values put away within the database. This 

has empowered the steady operation of rolling process 

line, ensuring rolling exactness of aluminum strip. IHI and 

IHI Metaltech will proceed to create and move forward 

rolling innovations.  

B. Bulut et al (2000)
8
 has talked about, one of the most 

targets in hot strip rolling is to produce strip which 

incorporates a great flatness and shape profile. Control of 

the flatness profile includes utilize of actuators all through 

the hot process. There are moreover critical transport 

delays between stands. Predictive control may be utilized 

at all levels of the control pecking order but it is especially 

compelling at the supervisory control levels where 

imperatives are imperative and the complexity of the 

whole framework is clear. In this paper, firstly, generalized 

prescient control strategy is talked about. Next, the 
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physical framework and its show are depicted. At long last, 

simulation comes about from case studies are presented. 

Jan van den Akker, et al  (2007)
9
 have talked about that 

steel re-rolling is one of the foremost critical fragments of 

the steel industry, because it constitutes an unavoidable 

connect within the add up to supply chain of iron and steel. 

The auxiliary steel generation constitutes around 57% of 

the full steel generation in India. It basically takes place in 

steel re-rolling plants (SRRM) that as a rule are family-run 

little and medium undertakings (SMEs) with 75% of units 

within the little scale. The SRRM segment is comprised of 

about 1,200 (working) re-rolling plants. The SRRM 

segment developed with 6% annually during 1997-2002. 

With no major huge steel plant increases arranged within 

the close future, the share of auxiliary is anticipated to 

develop within the close future, moreover since the 

segment has a few competitive edge due to adaptability in 

production for assembly low-tonnage requirements in 

different grades, shapes and sizes to serve specialty 

markets. 

 

III. RESEARCH GAP IDENTIFICATION 

Through the broad writing survey it can be observed 

that, there are barely any research papers on the impact of 

different input parameters on productivity and quality 

within the Indian rolling plants utilizing appropriate 

optimization strategy. 

 

Figure 2. Aluminum rolling mills automatic mill setting
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IV. CONCLUSION 

There are different components that influence the 

efficiency and quality is considered for change. 

Moreover, the different issues and defects within the 

steel rolls were recognized. 

 

V. FUTURE SCOPE 

The scientific modeling and foundation of the 

relationship between parameters influencing quality and 

efficiency are not considered in this paper. 
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