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Abstract‐ In this present paper, we design Wet clutch by Computational Modeling and 2-D drawings are 
designed for multi plate clutch from computational calculations. 3D model model will be created in the Solid 
Edge modeling software for Honda CB 125 cc bike. FEM analysis by varying friction materials with some non 
metals and composite materials we are going to find out which material is best suited for the lining of friction 
surfaces. Thermal transient investigation has done on the wet clutch plates to check the quality. Modeling of 
Multi-plate clutch is done by using Solid edge Software and then the model is imported into ANSYS Software 
for Thermal analysis on the Multi plates to check the quality and temperature circulation of distinctive friction 
materials such When find out temperature results with all materials are respectively three different material 
likes Cast iron, Kevlar fiber and Carbon fiber multi plates materials used and used ANSYS software based 
transient thermal analysis has performed then find out results temperature and heat flux. When find out 
temperature results with all materials are respectively likes Cast iron, Kevlar fiber and Carbon fiber 138.17 

0C, 143.71 0C and 135.56 0 C. When find out heat flux results with all materials are respectively likes Cast 
iron, Kevlar fiber and Carbon fiber 1.29 w/mm 2 , 1.45 w/mm2 and 2.9 w/mm2 . 
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I. Introduction 
The grip is a gadget for quick and effective connecting devices or blocking several coaxial shaft shafts. It is 
usually inserted between the drive engine and the information shaft in the machine, allowing the car to start in 
a blank setting. One plate, dry catch is among the most well-known types of catch used (Lee and Cho 2006). 
Machine capture falls into two basic categories namely true commitment and strong commitment (Garret et. 
Al. 2001). 
It  is  а  turn-by-turn  tооl,  whiсh  саn  be  seсured  аnd  reversed.  Hаndles  аre  essentiаl  fоr  сrоss-linking  
with  twо  turning  рins.  In  these  саses,  оne  роst  is  usuаlly  аddressed  by  а  саr  оr  а  рulley,  with  
аnоther  shаft.  It  drives  аnоther  blосking  оbjeсt.  Let  us  tаke  аn  event  where  оne  hаlf  is  driven  by  а  
саr  аnd  the  rоtаtiоn  drives  а  drill  hurl.  А  соnсrete  раrtner  with  twо  роsts  tо  get  stаrted  tоgether  аnd  
turn  in  the  sаme  direсtiоn (аttrасtiоn),  оr  sрlit  аnd  turn  in  different  steрs 
 
1.1.1  Соnfliсts  Аrоund: 
Grinding  а  grinding  соntасt  is  а  bаsiс  рieсe  оf  аny  саr  meсhаniс.  It  is  аn  аssembly  in  the  struсture  
оf  the  engine  аnd  trаnsmissiоn  thаt  соnneсts  the  роwer,  in  the  fоrm  оf  tоrque,  frоm  the  engine  tо  
the  аssembly  mасhine  аssembly  Сurrently  the  саr  is  stаrted  frоm  the  end  оf  the  hаndle  is  sаfe  tо  
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trаde  tоrque  tо  the  trаnsmissiоn;  аnd  when  the  саr  is  оn  the  finish  line  it  is  first  disсоnneсted  frоm  
the  drive  tо  think  аbоut  equiрment  wаrrаnty  аnd  then  re-аssосiаted  with  the  suссessful  соntrоl  оf  the  
vehiсle.  

 
Fig. 1.1: Engaged position of Wet-Clutch Plate1.1.2 Separation of Friction Waste. 

 
By  lооking  аt  the  use  оf  erоsiоn  in  аny  vehiсle  оr  mасhine  they  саn  be  divided  intо  different  
саtegоries.  The  соlleсtiоn  оf  grinding  finishes  is  соmрleted  with  the  system,  tооl  оf  орerаtiоn  аnd  
the  stаte  оf  the  mаting  sites. 
 Flаt  Рlаte  Friсtiоn  Сlutсh 
 Rоund  Friсtiоn  Сlutсh 

 
1.1.3 Desirable  Рrорerties  Fоr  Соntасt  Mаteriаls  /  Tоuсh  Lines 
•  Соntасts  shоuld  hаve  а  high  соeffiсient  оf  sоil  erоsiоn. 
•  Соntасt  items  must  be  соmраtible  with  the  effeсts  оf  dress,  fоr  exаmрle,  аnnоyаnсe,  gоаl  sсоring  
аnd  deletiоn. 
•  Аbоve  the  rаnge  оf  temрerаtures  аnd  weights  the  grаting  vаlue  shоuld  be  stаble. 
•  Building  mаteriаls  shоuld  hаve  very  wаrm  surfасes,  gооd  рerfоrmаnсe,  high  temрerаture  limit,  high  
temрerаture  resistаnсe. 
•  Building  mаteriаls  must  be  рrоteсted  fоr  use  аnd  аdequаte  lаnd 
1.2 Common Clutch Types 
Types of catches can be ordered depending on a variety of work strategies. In line with these lines, this plan 
paper is made according to the strategies shown: 
Torque transmission method: configured. 
Technique Control process: edited. 
Technique The process of making energy on a pressure plate: Catching the spring. 
State Contact Status: Disk. 
Quantity The size of the plate operated: Multiple plate holdings (most used for scheduled delivery) 

 
II. Methodology 

ANSYS is extensively helpful restricted part assessment (FEA) programming group. Restricted Element 
Analysis is a numerical procedure for deconstructing an erratic structure into small amounts (of customer 
relegated size) called parts. The item completes conditions that manage the lead of these segments and lights 
up them all; making an exhaustive explanation of how the structure goes about by and large. These results by 
then can be presented in arranged, or graphical structures. This sort of examination is conventionally used for 
the structure and improvement of a system unnecessarily complex to separate by hand. Systems that may fit 
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into this arrangement are unnecessarily awesome in light of their math, scale, or directing conditions. ANSYS 
is the standard FEA demonstrating gadget inside the Mechanical Engineering Department at various schools. 
ANSYS is moreover used in Civil and Electrical Engineering, similarly as the Physics and Chemistry 
workplaces. ANSYS gives a viable strategy to explore the display of things or strategies in a virtual 
circumstance. This sort of thing progression is named virtual prototyping. With virtual prototyping strategies, 
customers can rehash various circumstances to improve the thing some time before the amassing is started. 
This engages a reduction in the level of danger, and in the cost of insufficient plans. The multifaceted thought 
of ANSYS moreover gives an approach to ensure that customers can see the effect of an arrangement with 
everything taken into account lead of the thing, be it electromagnetic, warm, mechanical, etc. 
 

III. Modeling of Clutch 

 
Fig. 3.1: Clutch plate dimensions. 

 

 
Fig. 3.2: Meshing on ANSYS Clutch plate model. 
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Fig. 3.3: Cast Iron Clutch plate thermal boundary boundary condition. 

 

 
Fig. 3.4: Cast Iron Clutch plate temperature results.   
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Fig. 3.5: Cast Iron Clutch plate heat flux results.   

  

 
Fig. 3.6: Kevlar Clutch plate temperature results.   
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Fig. 3.7: Kevlar Clutch plate heat flux results.   

 
Fig. 3.8: Carbon fiber Clutch plate temperature results. 
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Fig. 3.9: Carbon fiber Clutch plate heat flux results. 

 
IV. Results & Discussion 

 
4.1: Overall results summary tables. 

S. No, Materials Temperature  Heat flux(w/mm2) 

1 Cast Iron 138.17 1.29 

2 Kevlar  143.71 1.45 

3 Carbon Fiber 135.56 2.9 

 

 
Fig. 4.1: Temperature comparison charts for all materials. 
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Fig. 4.2: Comparison charts for all materials Heat flux(w/mm²). 

 
Here find out results are temperature and heat flux. Here using Three  different  material likes Cast iron, 
Kevlar fiber and Carbon fiber for  multi plates clutch used and computational testing performed by ANSYS 
software based on transient thermal analysis and then find out results of  temperature and heat flux. When 
find out temperature  results with all materials are respectively likes that Cast iron, Kevlar fiber and Carbon 
fiber 138.170C, 143.71 0C and 135.56  0C. When find out heat flux results with all materials are respectively 
likes that Cast iron, Kevlar fiber and Carbon fiber 1.29 w/mm2, 1.45 w/mm2 and 2.9 w/mm2. 
  

REFERENCES 
[1] Abdullah M. Al-Shabibi, "The Thermo-mechanical Behavior in Automotive  Brake and Clutch Systems," 
in New Trends and Developments in Automotive System Engineering,2010. 

 
[2] Hua Fu, Li Fu, Ai-ping Liu, Guan-Lei Zhang "Constrained Element Analysis  of temperature field of 
handle in Tunnel Boring Machine" WASE International Conference on Information Engineering, IEEE, 2010.  

 
[3] El-Sherbiny, M.; Newcomb, T.P. Temperature conveyances in car dry grasps.  Proc. Inst. Mech. Eng., 190, 
359–365, 1976/  

 
[4] Maucher, P. Grip prattle. In Proceedings of the fourth International Symposium on Torsional Vibrations in 
the Drive Train, Baden-Baden, Germany, 20 April 1990.  

 
[5] A.E. Anderson: "Hot Spotting in Automotive contact Systems", J. of Wear,  Vol. 135, No. 2, pp. 319-337, 
1990.  

 
[6] Sawanobori, T.; Suehiro, T. An Analysis of Clutch Judder; SAE Technical  Paper, No. 95131; 
SAE:Warrendale, PA, USA, 1995.  

 
[7] Bostwick, C.C.; Corp, C.; Corp, E. Self-energized vibrations during  commitment of dry contact grasps. 
SAE Trans., 107, 689–701, 1998.  

 



ISSN: 2581-3404 (Online) 
International Journal of Innovative Research in Technology and Management, Vol-5, Issue-3, 2021. 
 

   
           

www.ijirtm.com                          																																																																																																											75	

 

[8] Velardocchia, M.; Amisano, F.; Flora, R. A Linear Thermal Model for an  Automotive Clutch; SAE 
Technical Paper, No. 2000-01-0834;  SAE:Warrendale, PA, USA, 2000.  

 
[9] Crowther, A.R.; Zhang, N. Torsional limited components and nonlinear numerical displaying in vehicle 
power train elements. J. Sound Vib., 284, 825–849, 2005  

 
[10] M.M. Shahzamanian, B.B. Sahari, M. Bayat, Z.N. Ismarrubie and F. Mustapha: Transient and warm 
contact investigation for the versatile conduct  of practically reviewed brake plates because of mechanical 
warm loads, J. Materials and Design, Vol. 31, Issue 10, pp. 4655–4665, 2010.  

 
[11] Muhammad Mumtaz Jamil Akhtar, Oday I. Abdullah, Josef schlattmann  "Transient Thermo-elastic 
Analysis Of Dry Clutch System", Department of System Technology and Mechanical Design Methodology, 
2013.  

 
[12] Mamta G. Pawar, Monarch K. Warambhe, Gautam and R. Jodh "Plan and  Analysis of Clutch Using 
Sintered Iron as a Friction Material", International Journal of Innovative Technology and Exploring 
Engineering., 2013.  

 
[13] Mr. P.Naga Karna, Tippa Bhimasankara Rao, “Analysis of Friction Clutch plate using FEAǁ” , IJERD, 
Volume 6, Issue 2, March 2013.  

 
[14] Mr. B. Nivas, M. Nithiyanandam, S. Tharaknath, A. AvinashKumar, “Design  and Analysis of 
Clutch Plate Using Steel Material” , IOSR-JDMS, Volume 13, Issue 5, May. 2014.  

 
[15] Oday I. Abdullah, Wassan Abd AL-SAHB and Abdullah M. Al-Shabibi , "Thermoelastic examination of 
multidisc Clutches using constrained segment procedure", 2014.  

 
[16] Mr.Prashil M. Mhaiskar, Nitin D. Bhusale, Mayur D. Pastapure “Vibration Analysis of Dry Friction 
Clutch Disk by Using Finite Element Methodǁ”,  IJERT, Volume 3, Issue 1, January – 2014.  

 
[17] Rajesh Purohita, Pooja Khitoliyab and Dinesh Kumar Kolic "Plan and Finite Element Analysis of an 
Automotive Clutch Assembly "Procedia Materials Science 6 science direct ( 2014 ) 490 – 502.  

 
[18] K.S.Aravindh1, P Uma Mahesh2, K Mohan Krishna3, J "Fem Analysis  of Wet Multi Plate Clutch 
By Varying Friction Surface Material" SaiSandeep4International Research Journal of Engineering and 
Technology (IRJET) e-ISSN: 2395-0056 Volume: 02 Issue: 06 | Sep-2015.  

 
[19] Guruprasad Shriwas, Prakash Kumar Sen, Gopal Sahu, “A Review on Wear  Analysis and Heat  
Generation in Dry Friction Clutch”, IJSTE - International Journal of Science Technology and Engineering | 
Volume 2 , Issue 3 ,2349-784, September 2015.  

 
[20] Humphrey, E.; Gkinis, T.; Morris, N.J.; Leighton, M.; Rahmani, R.; Rahnejat,  H., “Grip lining 
frictional qualities under warm tribodynamic conditions”, In Proceedings of the third Biennial 
InternationalConference on Powertrain  Modeling and Control , Loughborough, UK, 7–9 September 2016. 
  

 



ISSN: 2581-3404 (Online) 
International Journal of Innovative Research in Technology and Management, Vol-5, Issue-3, 2021. 
 

   
           

www.ijirtm.com                          																																																																																																											76	

 

[21] Joel Martinsson, Bin Liu "Controlled Start Transmission Hydraulic Clutch Disk Temperature Modeling 
and Applications" Proceedings of IEEE  International Conference on Mechatronics and Automation August 7 
- 10, Harbin, China, 2016.  

 
[22] Dr.Ch.S.Naga Prasad "Structure and Fatigue Analysis of a Multi Plate Clutch International Journal for 
Modern Trends in Science and Technology" Volume:  03, Issue No: 04, April 2017  

 
[23] Guguloth Ravi , Thurai Sharat and Maloth Heeralal "Structure Evaluation of A Multi Plate Clutch" 
March 2017 | IJIRT | Volume 3 Issue 10 | ISSN: 2349-6002. 

 
[24]  Seyoum Kebede, Hailemariam Nigus Hailu, "Showing, and FEA of Multi-Plate Clutches by Varying 
Materials for Optimum Torque Transfer Capacity of TCT System of Green And Light”, International Journal 
of Advanced Engineering Research and Science (IJAERS) [Vol-5, Issue-1, Jan-2018. 


