










~ 
A Comparative Study of Frictional 

Force in Different Types of Brackets 
and Arch wires 

Research Project Submitted to the Faculty 
of Oral and Dental Medicine 

Cairo University 

For the Partial Fulfillment of the Requirements for the 

Master Degree in Orthodontic 

By 

Ayman Nairn Ihyasat 
B.D.S. (Mosul Univeristy) 

Faculty of Oral and Dental Medicine 
Cairo University 

2001 

-'-



Supervisors 

Dr. Ahamed Abd EI-Salam Eid 

Professor of Orthodontics 
B.D.S., M.D.S., Ph. D. (England) 

Faculty of Oral & Dental Medicine, 
Cairo University 

Dr. Hala Munir 

Associate professor of Orthodontics 
B.D.S., M.D.S., Ph. D. (Cairo) 

Faculty of Oral & Dental Medicine, 
Cairo University 

_II_ 



DEDICATION 

_iii 



ACKNOWLEDGMENTS. 

I would like to express my deep appreciation and gratitude, 

. grateful thanks and gratitude to Dr. Ahmad Abd El-Salam Eid, Head 

of the orthodontic Department, Faculty of Oral and Dental Medicine, 

Cairo University, for his continuous support, generous· expert 

supervision, and valuable advice through out this study. 

My profound thanks and heartfelt gratitude to Dr. Hala Munir, 

Associate Professor, Orthodontic Department, Faculty of Oral and 

·. Dental Medicine, Cairo University, for her patience and beneficial 

advice and continuous constructive supervision through out the whole 

work. 

I would like to express my thanks and appreciation to Dr. Amr 

La bib Associate Professor, Orthodontic Department, Faculty of Oral 

and Dental Medicine, Cairo University for his cooperation and 

supportive feelings during this work. 

I'm pleased to offer my sincere thanks to Eng. Mohamed 

Mahmoud Gassem, Topic Company, Kerdasah, Abdeen Bridge, for 

his design and construction the device utilized in this work. 

My . thanks extend to all staff and members of Orthodontic 

Department, Faculty of Oral and Dental medicine, Cairo University, 

for their considerable cooperation, kind feeling and support. 

Lastly, I would like to express my faithful gratitude to My wife, 

and My children whose endless support and encourage for me are 

appreciated deep in my heart. 

_iv _ 



CONTENTS 

PAGE 

LIST OF TABLES........................................... VI 

LIST OF FIGURES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . ... vm 

INTRODUCTION............................................ 1 

REVIEW OF LITERATURE . . . . . . . . . . . . . . . . . . . . . . . . . . ... 3 

AIMOFTHESTUDY...................................... 17 

MATERIALSANDMETHODS .......................... 18 

RESULTS...................................................... 30 

DISCUSSION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . . . . . . . 61 

SUMMARY AND CONCLUSIONS....................... 70 

REFERENCES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . 71 

ARABIC SUMMARY 77 

-v-



LIST OF TABLES (CONT.) 

TABLE PAGE 

(1) Bracket specifications........................................... 28 

(2) Mean frictional force and standard deviation (SD) 
between orthodontic wires and 0.0 18" stainless steel 
bracket............................................................ 35 

(3) Mean frictional force and standard deviation (SD) 
between orthodontic wires and 0.022" stainless steel 
bracket. .... ......... .. .... ... . . . ............... ... ...... .. .. ..... .. 37 

(4) Mean frictional force and standard deviation (SD) 
between orthodontic wires and 0.018" titanium bracket... 39 

(5) Mean frictional force and standard deviation (SD) 
between orthodontic wires and 0.022" titanium 
bracket.............................................................. 41 

(6) Mean frictional force and standard deviation (SD) 
between orthodontic wires and 0.018" glass reinforced 
composite bracket (Image)..................................... 43 

(7) Mean frictional force and standard deviation (SD) 
between orthodontic wires and 0.022" glass reinforced 
composite bracket (Image)..................................... 45 

(8) Mean frictional force and standard deviation (SD) 
between orthodontic wires and 0.018" stainless steel and 
titanium brackets. 

(9) Mean frictional force and standard deviation (SD) 
between orthodontic wires and. 0.0 18" stainless steel and 

49 

G.R. Composite brackets................................... 51 
• 0 

10) Mean frictional force and standard deviation (SD) 
between orthodontic wires and 0.018" titanium and G.R. 
Composite brackets . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 53 

(11) Mean frictional force and standard deviation (SD) 
between orthodontic wires and. 0.022" stainless steel and 
titanium brackets . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 55 

-vi-



LIST OF TABLES 

(12) Mean frictional force and standard deviation (SD) 
between orthodontic wires and 0.022" stainless steel and 57 
G.R. Composite brackets. 

(13) Mean frictional force and standard deviation (SD) 
between orthodontic wires and0.022" titanium and G.R. 
Composite brackets . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . 59 

-vu-



LIST OF FIGURES 

FIGURE 
PAGE 

(1) Stainless steel bracket (Discovery).................................. 19 

(2) Titanium bracket (Rematitan),................. .. . . . . . . . . . . . .. . . . . . .. 20 

(3) Glass reinforced composite bracket (Image)...................... 21 

(4) Testing machine Lloyd instrument Ltd. Hampshiren UK........ 23 

(5) Straight gun shooter. . . . . . . . . . . . . . . . . . ... . . . . . . . . . . . . . . .. . . . . . . . . . . . ... 24 

(6) Expoy steel commercial bonding agent............................. 25 

(7) Cylindrical metal mold. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 26 

(8) E-shaped rod with stainless steel wire retract the specimen..... 28 

(9) A bar chart showing mean of frictional force of orthodontic 
36 

wires and 0.0 18" stainless steel bracket.. .......................... . 

(10) A bar chart showing mean of frictional force of orthodontic 
38 

wires and 0.022" stainless steel bracket.. .......................... . 

(ll) A bar chart showing mean of frictional force of orthodontic 
40 

wires and 0.0 18" titanium bracket .................................... . 

(12) A bar chart showing mean of frictional force of orthodontic 
42 

wires and 0.022" titanium bracket.. ................................. . 

(13) A bar chart showing mean of frictional force of orthodontic 
44 

wires and 0.0 18" glass reinforced composite bracket.. .......... . 

(14) A bar chart showing mean of frictional force of orthodontic 
46 

wires and 0.022" glass reinforced composite bracket.. .......... . 

(15) A. bar chart showing mean of frictional force of the 
47 

orthodontic wires and 0.018" brackets ............................. . 

(16) A bar chart showing mean of frictional force of the 
48 

orthodontic wires and 0.022" brackets ....................... ; .... . 

-VIII-



LIST OF FIGURES 

FIGURE 
PAGE 

(17) A bar chart showing the comparison between 0.018" stainless 
steel and titanium brackets. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 50 

(18) A bar chart showing the comparison between 0.018" stainless 
steel and G.R. composite brackets. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 52 

(19) A bar chart showing the comparison between 0.018" Titanium 
and G.R. composite brackets. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 54 

(20) A bar chart showing the comparison between 0.022" stainless 
steel and titanium brackets. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 56 

(21) A bar chart showing the comparison between 0.022" stainless 
steel and G.R. composite brackets. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... 58 

(22) A bar chart showing the comparison between 0.022" Titanium 
and G.R. composite brackets. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..... 60 

-IX-




