
PROCESS OPTIMIZATION OF STAMPING DIE USING 

RESPONSE SURFACE METHODOLOGY METHOD 

BY: 

ABDUL RAHMAN OMAR 

ROSELEENA JAAFAR 

FARRAHSHAIDA MOHD SALLEH 

IZDIHAR THARAZI 

WAN EMRI WAN ABDUL RAHAMAN 

JULY 2011 

II 



Tarikh : 5 Ogos 2011 

No. Fail Projek : 03-01-01-SF0269 

PROF. DR. ABU BAKAR B. ABDUL MAJEED 
PENOLONG NAIB CANSELOR (PENYELIDIKAN) 
INSTITUT PENGURUSAN PENYELIDIKAN (RMI) 
UNIVERSITI TEKNOLOGI MARA, UiTM 
40450 SHAH ALAM 

Yg. Bhg. Prof. 

LAPORAN AKHIR PENYELIDIKAN SCIENCEFUND: PROCESS OPTIMIZATION OF 
STAMPING DIE USING RESPONSE SURFACE METHODOLOGY METHOD (03-01-
01-SF0269) 

Dengan hormatnya perkara di atas adalah dirujuk. 

Bersama-sama ini disertakan 2 (dua) naskah laporan akhir penyelidikan bertajuk 
"Process Optimization of Stamping Die Using Response Surface Methodology Method" 
yang telah tamat dijalankan oleh kumpulan penyelidik dari FKM untuk simpanan dan 
tindakan pihak Prof seterusnya. 

Sekian. Terima kasih. 

Yang benar 

cM^L 
PROF. IR. DR. ABDUL RAHMAN OMAR 
Ketua Projek 
Fakulti Kejuruteraan Mekanikal 
UiTM 

in 



PROJECT TEAM MEMBERS 

PROFESSOR IR DR ABDUL RAHMAN OMAR 
Project Leader 

Signature 

PUAN ROSELEENA JAAFAR 
Project Member 

Signature 

PUAN FARRAHSHAIDA MOHD SALLEH 
Project Member 

Signature 

PUANIZDIHARTHARAZI 
Project Member 

F± 
Signature 

ENCIK WAN EMRI WAN ABDUL RAHAMAN 
Project Member 

Signature 

ix 



ACKNOWLEDGEMENT 

The research work has completed and the team members would like to express a very 

deep gratitude and appreciation to all individuals and supporters involved in this project for the 

efforts and contributions in making this project a success. Special acknowledgement goes to the 

following: 

• Ministry of Science, Technology and Innovation (MOSTI) for the financial support 

under the Science Fund (Project Grant No: 03-01-01-SF0269); 

• Research Management Institute (RMI) for the project coordination; 

• Autokeen Sdn. Bhd. for the industrial collaboration; 

• Encik Muhamad Zamri for the technical advices; 

• Research assistants and undergraduate students from the Faculty of Mechanical 

Engineering for the assistance rendered. 

Finally, to those who have directly or indirectly contributed towards the completion of this 

research project, May Allah SWT bless and reward each and every one of you. 

x 



ABSTRACT 

Sheet metal forming is a common manufacturing practice adopted by the Malaysian 

automotive industries to form various shapes involving processes such as blanking, piercing, 

bending, drawing, etc. The formability of sheet metal parts depends very much on the material 

properties, machine and process parameters and part geometry. This project provides an 

insight into drawing of low carbon steel axis-symmetrical cylindrical cup using finite element 

analysis (FEA) that generates the forming limit diagram (FLD) of the part to describe its 

formability. The DYNAFORM as the FEA simulation software tool evaluates the forming limit 

strains and thickness of the drawn circular cup. The behavior of the actual drawn part was in 

good agreement with the simulation results. Concurrently, several process parameters were 

identified as input factors to carry out the Design of Experiments (DOE) process. The initial 

process parameters namely the blank holder force (BHF), die and punch radius, and friction of 

coefficient were selected with their respective maximum and minimum levels to fit into the 

Research Surface Methodology (RSM) design model. The RSM method was employed to 

identify the relative influence of each process parameters considered in this study. The Box-

Behnken BB (3) design was selected and refining the model was done using the CC (23) (Central 

Composite Design) design. Based on the predicted thickness distribution (numerical simulation) 

of the drawn circular cup and the analysis of variance (ANOVA) test, it is evident that the 

punch/die radius has the greatest influence on the quality characteristic of the drawn low 

carbon steel blank sheet followed by the BHF and the friction of coefficient. The derived 

mathematical model for the response was found to fit significantly in predicting the data. The 

integration of finite element method (simulation) and RSM technique (mathematical modeling) 

acts as a favorable tool to predict the influence of the process parameters selected. The error 

range between the actual (numerical simulation) and the predicted values for the attainment 

of maximum thickness is less than 8% after optimization. It can be concluded that the RSM 

adapted as mathematical modeling for sheet metal drawing optimization is reasonably 

accurate and can be used for prediction of thickness variation within the limits of the factors 

investigated. 
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optimization 

XI 


