
IJSRD - International Journal for Scientific Research & Development| Vol. 7, Issue 02, 2019 | ISSN (online): 2321-0613 

 

All rights reserved by www.ijsrd.com 818 

Fault Diagnosis and Modification of Manufacturing Line for Sprinkling 

Jets Used for Steel Industry 

Prof. V. S. Bhaskarwar1 Nishant A. Patil2 Ramchandra S. Mohite3 Jitendrakumar R. Chaurasiya4 

Sunil G. Kastur5 
2,3,4,5BE Student 

1,2,3,4,5Department of Mechanical Engineering 
1,2,3,4,5Lokmanya Tilak College of Engineering, Navi Mumbai, India

Abstract— In a steel industry the sheets of metal are formed 

by hot rolling process i.e. the metal stock/ingots is passed 

through two or more pairs of rolls to reduce the thickness and 

to make the thickness uniform as per requirement while in 

metal sheet forming, the metal is heated about 1700°F which 

is near the recrystallization temperature of steel when the hot 

rolled sheet comes out from the roller. The water jet is 

sprinkling on the sheet to reduce the temperature of sheet, for 

that purpose the water pipe with nozzle welded on it is used 

but due to manual welding of the nozzle’s errors are 

introduced while aligning the nozzles with pipe axis which 

leads to rejection or rework of the whole assembly. To reduce 

the rework, we are going to design a system which helps to 

maintain perfect alignment of nozzles with pipe axis which 

helps to reduce the production time, reduce the rework and 

rejection of part, and cost per product is reduce. 
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I. INTRODUCTION 

In a hot rolling process, the temperature of the steel sheet is 

about 1700°F while manufacturing. To cool it the water is 

spray on it by pipe on which nozzles are welded. While 

manufacturing of the pipe and nozzles assembly. It is required 

that the angle between the nozzle axis and pipe axis is 53°. 

The welding is done manually so that errors are introduced 

while welding that nozzles i.e. 530 is not set properly so while 

inspecting, the rejection or rework of that assembly takes 

place which increase their production time and increase the 

cost of manufacturing and also cost of manufacturing. To 

reduce the rework, we are going to design and manufacture 

the system. The system consists of small assembly of 

telescopic rod, holding nozzles, slider block, and frame. The 

complete assembly of system having a holding nozzle which 

hold the nozzles accurately with the desired angle so it given 

proper angle setting which reduce large amount of rework, 

reduce their manufacturing time, customer satisfaction can be 

achieved by delivering product within time and overall 

manufacturing cost is reduced. 

II. LITERATURE REVIEW  

In the paper of “fixture for alignment of vacuum nozzle on 

semiconductor manufacturing equipment,” they have 

patented an apparatus which can measure and correct the 

straightness of nozzle so that it can rotate over 360° and holds 

the nozzle. Any movement of a nozzle is indicated by a dial 

indicator. If any bend is found can be checked and repaired 

while installation of a nozzle. The problem that they have 

faced is the distortion of the alignment of the nozzle which 

reduces the accuracy and increases the rework. In the system, 

they have used embodiment, distance indicator and indicator 

tip adjacent to the distance indicators. The indicator tip 

continuously attached to the distance indicators. The 

indicator tip continuously engages with the nozzle. The 

apparatus comprises and capable to rotate in 360° for 

receiving the nozzle. The apparatus nozzle is arranged such 

that it takes the nozzle and ride over the indicator tip. It helps 

to improve the alignment and save the time of manufacturing. 

 In the paper of “To reduce cycle time in the welding 

procedure of nozzle on the shell of the heat exchanger,” In 

this paper they have studied the welding of nozzle on heat 

exchanger on a heat exchanger lot of time is consumed due to 

temporary attachment of nozzle and lot of problem were 

faced by them to overcome this problem they designed a 

fixture which will hold the nozzle during welding which 

resists the distortion of the shape and size of the assembly. 

They have designed a nozzle which will hold the component 

of up to 3.5 tons also they have made a provision for hydraulic 

jack to adjust the nozzle at a different position along the 

different diameter. They have made such a provision that it 

can be used up to 100 times. So, the present process of 

attachment is eliminated and save time & expenses and 

speedy the operation. 

 In this paper, “fixture design in nozzle bending” 

They stated that during nozzle bending firstly they require 

two fixtures at the same time for nozzle bending. So, the 

process is little time consuming for a worker to do the 

bending operation and also to carrying two fixtures for single 

nozzle bending. So, they proposed one fixture which 

performs both nozzles bending at a time. In the present 

process, two fixture used two different bends of the tube one 

fixture is used for the bend of radius 8mm at 30.1° while 

second one for produce 6mm at 91.4° from the centerline of 

the nozzle. So, after processing the fixture to perform both 

8mm and 6mm bends at the time they designed composite dia. 

As existing process requires 40 to 43 sec for completing one 

job after intruding fixture in the process the cycle time up to 

20 to 23 sec so it reduced inventory cost and cycle time for 

bending operation nozzle. 

III. PROBLEM IDENTIFICATION 

 Due to manually placing of nozzle on the pipe while 

welding leads to increase in rework of maximum 

components and sometimes it may lead to rejection of 

assembly. 

 As the nozzle were place manually so the required angle 

of 53 degree wouldn’t be maintained hence it led to lot 

of rework. 

 To maintain angle first they set the nozzle with bevel 

protractor and set the nozzle with reference to horizontal 

and then welding was carried out with reference to first 

further nozzle were welded by setting a nozzle by thread 



Fault Diagnosis and Modification of Manufacturing Line for Sprinkling Jets Used for Steel Industry 

 (IJSRD/Vol. 7/Issue 02/2019/225) 

 

 All rights reserved by www.ijsrd.com 819 

and then welding is carried out which leads to variation 

in desired angle.  

 
Fig. 3.1: Nozzle Assembly 

IV. OBJECTIVES 

 The aim of project is to minimize human error by 

maintain precise angle of nozzle during welding 

operation. 

 To avoid the problem of misalignment of nozzle and pipe 

after welding. 

 To minimize the manufacturing time for assembly and 

manufacturing by introducing the system. 

 To reduce the rework and rejection of the part after 

inspection hence reduce the cost of rework and rejection. 

V. METHODOLOGY 

1) Firstly, to form the system we design the frame of the 

system. Frame is made up of mild steel 25×25 mm box 

pipe. The size of frame is 920mm length, 230mm breadth 

and 540mm height. 

2) Then we have design slider for adjusting the adjustable 

rod at exact location. The slider design is completely 

depending on adjustable rod dimension. Another four 

holes   are made on all sides to constrain the rotation and 

movement in y & z direction. 

3) For designing of adjustable rod, we need nozzle holder, 

nozzle gripper so that nozzle gripper holds the original 

nozzle at proper angle at 53 degree and nozzle gripper 

hold the nozzle by locking the original nozzle by thread 

locking. By considering various parameter we design the 

adjustable rod 

4) For designing of nozzle holder, we select the material 

having lower value of thermal conductivity and can 

withstand upto temperature 800 degree Celsius. And on 

basis of which we do the thermal analysis on ANSYS. 

5) Assembly of complete design and testing. 

VI. FINAL DRAWING 

 
Fig.6.1: Final Drawing of Assembly 

VII. MATERIAL SELECTION 

A. For nozzle holder 

1) Criteria: 

 It should withstand at high temp 

 It should be corrosion resistance 

 It should have low thermal conductivity 

 It should be light weight 

2) Material selection:  EN8 

 Composition: C= 0.35%, Mn=0.60%, Si=0.05%, 

P=0.015%, S=0.015% 

3) Technical properties  

 Tensile strength = 550 MPa 

 Hardness = 210BHN 

 Density = 7920 kg/m3 

 Thermal conductivity = 15.1W/mk   

 
Fig. 7.1: nozzle holder 

VIII. COST ESTIMATION 

1) Cost of material = Rs 15000/- 

       Cost of pipe = Rs 3000/- 

       Cost of each nozzle= Rs 600/- 

       Cost of total nozzle = 20×600 = Rs 12000/- 

2) Total Time = Time for Manufacturing + Time for 

Rework = 16+8=24hrs. 
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3) Cost of manufacturing  

= time required to mfg. in days × cost of 3 person per day 

= 2× 1500 

= Rs 3000/- 

4) Cost of rework  

= time required in day (8 hrs. shift) + (cost of 3 person 

per day)  

= (1) × (1500) 

= Rs 1500/- 

5) Total cost of one assembly  

= cost of material + cost of rework + cost of 

manufacturing 

= 15000+1500+3000 

= Rs 19500/- 

6) Total cost for 10 Nos  

= 10 × 19500 

 = Rs 195000/-  

After remedies, there is no rejected assembly 

7) New cost for 1 assembly 

= cost of material + cost of manufacturing  

= 15000 + 3000 

= Rs 18000/-  

8) Total cost of 10 Nos 

= 10 × 18000 

= Rs 180000/- 

9) Saving in cost is given by 

= Total Cost – New Cost  

= 195000 – 180000 

= Rs 15000/-  

IX. RESULT 

Particulars Before After 

Cost of one assembly Rs 19500/- Rs 18000/- 

Cost of rework of one 

assembly 
Rs 1500/- 0 

no of rework assembly 10 10 

Cost of 10 Nos 
Rs 

195000/- 

Rs 

180000/- 

Saving in cost Rs 15000/- 

X. CONCLUSION 

During manufacturing of the assembly lot of problems were 

faced such as misalignment of nozzle, guide block, etc. 

among which misalignment of nozzle were the major 

problem which leads to lot of rework and sometimes 

rejection. Due to of too much rework manufacturer has to 

bear lot of loss. This problem is then analyzed by us and 

provide the effective solution over it by making a system. By 

making a system we eliminate the problem of alignment of 

nozzle a at specific angle which leads to following 

advantages- 

 Proper alignment of nozzle angle after welding 

 Reduction in rework of jobs after welding. 

 Minimize human error. 

 Easy to operate and handle the system. 
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