
 

 

ار
م

ش
 /

ك 
ني

كا
م

ي 
س

ند
ه

م
ة 

10
1

 
ل 

سا
 /

ت
س

بي
 

 /
م 

ار
ه

چ
و 

19
3

1
 

...
...

...
...

...
...

..
 1

 

m
ec

h
_
m

a
g
@

y
a
h

o
o
.c

o
m

 

 

96 

 

 ليها با در تيکامپوز يسوراخکار يبررس

 *محمد خوران
 مزبي مجتمع آموسش عالي اسفزايه

 يزآباديه اميحس
 زجىديک، داوشگاه بيمکاو يار داوشکده مهىدسياستاد

 يالله صفز بيحب
 هيه، اسفزاياسفزا يار مجتمع آموسش عالياستاد

mokhoran@gmal.com hamirabadi@birjand.ac.ir safari@esfarayen.ac.ir 

 تاريخ پذيزش:  71/70/4931تاريخ پذيزش:  62/70/4931تاريخ دريافت: 
 

 

 

 

 

 مقدمه. 1

 



 

 

 

ار
م

ش
 /

ك 
ني

كا
م

ي 
س

ند
ه

م
ة 

10
1

 
ل 

سا
 /

ت
س

بي
 

 /
م 

ار
ه

چ
و 

19
3

1
 ..

...
...

...
...

...
...

 1
 

m
ec

h
_
m

a
g
@

y
a
h

o
o
.c

o
m

 

 

07 

 

 

 

 



 

 

ار
م

ش
 /

ك 
ني

كا
م

ي 
س

ند
ه

م
ة 

10
1

 
ل 

سا
 /

ت
س

بي
 

 /
م 

ار
ه

چ
و 

19
3

1
 

...
...

...
...

...
...

..
 1

 

m
ec

h
_
m

a
g
@

y
a
h

o
o
.c

o
m

 

 

01 

 

 

 

  

 

FA

dUdXFdAG
AIC

         

dU

dA

GIC

I

d

FAXH

ha

 2

3

13

8
32







EhG
MGF IC

ICA
    

M

E

 2

3

112 


Eh
M  



 

 

 

ار
م

ش
 /

ك 
ني

كا
م

ي 
س

ند
ه

م
ة 

10
1

 
ل 

سا
 /

ت
س

بي
 

 /
م 

ار
ه

چ
و 

19
3

1
 ..

...
...

...
...

...
...

 1
 

m
ec

h
_
m

a
g
@

y
a
h

o
o
.c

o
m

 

 

07 

 



 

 

ار
م

ش
 /

ك 
ني

كا
م

ي 
س

ند
ه

م
ة 

10
1

 
ل 

سا
 /

ت
س

بي
 

 /
م 

ار
ه

چ
و 

19
3

1
 

...
...

...
...

...
...

..
 1

 

m
ec

h
_
m

a
g
@

y
a
h

o
o
.c

o
m

 

 

07 

 

c

 4221

32

ss

MG
F IC

s


         

acs /

P1

P2

FC

 
 422 211

32
1

ss

MG
F IC

s





  

α

P2P1

a

c

FR

4

2

2

1
1

32

sKsK

MG
F IC

R


  

tCT /

 
 

 



 













 1ln

2

14

2

3
22

22

1
K  





2

3542 432

2


K  

   
 

 








 1ln

2

2212 22

    

FCC

 
 4

2

2

1

2 11

32
1

sKsK

MG
F IC

cc





    



FAFR

c*

bSt*c*bSφ

t*

FCS

FSFR

FCS



 

 

 

ار
م

ش
 /

ك 
ني

كا
م

ي 
س

ند
ه

م
ة 

10
1

 
ل 

سا
 /

ت
س

بي
 

 /
م 

ار
ه

چ
و 

19
3

1
 ..

...
...

...
...

...
...

 1
 

m
ec

h
_
m

a
g
@

y
a
h

o
o
.c

o
m

 

 

07 

 

 
      

















442

2

222

1

2 111

32
1

sKsK

MG
F IC

cs


           

 



 

 

ار
م

ش
 /

ك 
ني

كا
م

ي 
س

ند
ه

م
ة 

10
1

 
ل 

سا
 /

ت
س

بي
 

 /
م 

ار
ه

چ
و 

19
3

1
 

...
...

...
...

...
...

..
 1

 

m
ec

h
_
m

a
g
@

y
a
h

o
o
.c

o
m

 

 

07 

 

GFRP



 

 

 

ار
م

ش
 /

ك 
ني

كا
م

ي 
س

ند
ه

م
ة 

10
1

 
ل 

سا
 /

ت
س

بي
 

 /
م 

ار
ه

چ
و 

19
3

1
 ..

...
...

...
...

...
...

 1
 

m
ec

h
_
m

a
g
@

y
a
h

o
o
.c

o
m

 

 

09 

 

 

 

 

 مآخذ. 9
[1] Vinson, J. R., R. L. Sierakowski. The Behavior of Structures Composed of Composite Materials, 

Martinus Nijhoff, Dordrecht and The Netherlands, 1987. 

[2] Schwartz, M. M., Composite Material Handbook, McGraw-Hill Book Company, New York, 1984. 

[3] George, L, Handbook of Fiber Glass and Advanced Plastic-Composite, 1982. 

[4] Jones, R. M., Mechanic of Composite Materials, McGraw-Hill Book Company, New York, 197. 

[5] Mallic, P. K., Fiber Reinforced Composites: Materials, Manufacturing and Design, Marcel 

Dekker, New York, 1988. 

[6] Jones, R. M., Mechanic of Composite Materials, McGraw-Hill Book Company, New York, 1975. 

[7] Hocheng H, C. C. Tsao. "Comprehensive analysis of delamination in drilling of composite 

materials with various drill bits." J Mater Process Technol. 

[8] Hocheng, H., C. C. Tsao. A treatment of drilling-induced delamination of composite materials, In: 

Davim JP, editor. Drilling of composite materials, New York: Nova Science Publishers; 2009, pp. 

1–43. 

[9] Chen, W. C. "Some experimental investigations in the drilling of carbon fiber-reinforced plastic 

(CFRP) composite laminates." Int J Mach Tools Manuf 1997, 37(8), pp. 1097–1108. 



 

 

ار
م

ش
 /

ك 
ني

كا
م

ي 
س

ند
ه

م
ة 

10
1

 
ل 

سا
 /

ت
س

بي
 

 /
م 

ار
ه

چ
و 

19
3

1
 

...
...

...
...

...
...

..
 1

 

m
ec

h
_
m

a
g
@

y
a
h

o
o
.c

o
m

 

 

00 

 

[10] Komanduri, R, B. Zhang, C. M. Vissa. "Machining of fiber reinforced composites." Proc Manuf 

Compos Mater 1991, 49(27), pp. 1–36. 

[11] Davim, J. P., P. Reis. "Drilling carbon fibre reinforced plastics manufactured by autoclave-

experimental and statistical study". Mater Des 2003; 24, pp. 315–324. 

[12] Kobayashi, A. Machining of plastics. New York: McGraw-Hill, 1967. 

[13] Durao, L. M. P., D. J. S. Goncalves, J. M. R. S. Tavares, et al. "Drilling tool geometry evaluation 

for reinforced composite laminates." Compos Struct 2010, 92, pp. 1545–1550. 

[14] Sakuma, K, M. Seto. "Tool wear in cutting glass fiber-reinforced plastic." Bull JSME 1981, 

24(190), pp. 748–755. 

[15] Ugo Enemuoh, E., A. Sherif El-Gizawy, A. Chukwujekwu Okafor. "An approach for 

development of damage-free drilling of carbon fiber reinforced thermosets." Int J Mach Tools 

Manuf 2001, 41 (12), pp. 1795–1814 

[16] Davim, J. P., P. Reis. "Study of delamination in drilling carbon fibre reinforced plastics (CFRP) 

using design experiments". Compos Struct 2003, 59: pp. 481–487. 

[17] Tsao, C. C., H. Hocheng. "Taguchi analysis of delamination associated with various drill bits in 

drilling of composite material." Int J Mach Tools Manuf 2004, 44(10), pp.1085–1090. 

[18] Mohan, N. S., S. M. Kulkarni, A. Ramachandra. "Delamination analysis in drilling process of 

glass fiber reinforced plastic (GFRP) composite materials." Journal of Materials Processing 

Technology 2007 (186), pp. 265–271. 

[19] Hocheng, H., C. C. Tsao. "Comprehensive analysis of delamination in drilling of composite 

materials with various drill bits." Journal of Materials Processing Technology 2003 (140), pp. 

335–339. 

[20] Bosco, M. A. J., K. Palanikumar, B. Durga Prasad, A. Velayudham. "Influence of Machining 

Parameters on Delamination in Drilling of GFRP-armour Steel Sandwich Composites." Procedia 

Engineering Volume 51, 2013, pp. 758–763. 

[21] Sardiñas, R. Q., P. Reis, J. P. Davim. "Multi-objective optimization of cutting parameters for 

drilling laminate composite materials by using genetic algorithms." Composites Science and 

Technology Volume 66, Issue 15, 1 December 2006, pp. 3083-3088. 

[22] Tsao, C. C., H. Hocheng, Y. C. Chen. "Delamination reduction in drilling composite materials by 

active backup force." CIRP Annals - Manufacturing Technology, Volume 61, Issue 1, 2012, pp. 

91-94. 

[23] Zitoune, R., V. Krishnaraj, F. Collombet. "Study of drilling of composite material and aluminium 

stack." Composite Structures, Volume 92, Issue 5, April 2010, pp. 1246-1255. 

[24] Palanikumar, K. "Experimental investigation and optimisation in drilling of GFRP composites." 

Measurement, Volume 44, Issue 10, December 2011, pp. 2138-2148. 

[25] Singh, A. P., M. Sharma. "Modelling of Thrust Force during Drilling of Fibre Reinforced Plastic 

Composites." Procedia Engineering, Volume 51, 2013, pp. 630-636. 

http://www.sciencedirect.com/science/article/pii/S1877705813001094
http://www.sciencedirect.com/science/article/pii/S1877705813001094
http://www.sciencedirect.com/science/article/pii/S1877705813001094
http://www.sciencedirect.com/science/article/pii/S1877705813001094


 

 

 

ار
م

ش
 /

ك 
ني

كا
م

ي 
س

ند
ه

م
ة 

10
1

 
ل 

سا
 /

ت
س

بي
 

 /
م 

ار
ه

چ
و 

19
3

1
 ..

...
...

...
...

...
...

 1
 

m
ec

h
_
m

a
g
@

y
a
h

o
o
.c

o
m

 

 

07 

 

[26] Kilickap, E. "Optimization of cutting parameters on delamination based on Taguchi method 

during drilling of GFRP composite." Expert Systems with Applications, Volume 37, Issue 8, 

August 2010, pp. 6116-6122. 

[27] Mohan, N. S., S. M. Kulkarni, A. Ramachandra. "Delamination analysis in drilling process of 

glass fiber reinforced plastic (GFRP) composite materials." Journal of Materials Processing 

Technology 186, 2007, pp. 265–271. 

[28] Khoran, M., P. Ghabezi, M. Frahani, M. K. Besharati. “Investigation of drilling composite 

sandwich structures.” Int J Adv Manuf Technol 2015, 76, pp. 1927–1936. 

 

نوشت پي
  

                                                            
1. delamination 

2. Uncut fiber 

3. woven 

4. anisotropic 

5. twist drill 

6. Saw Drill 

7. Candle Stick Drill 

8. Core Drill 

9. Core Center Drill 

10. Core-Saw Drill 

11.  peeling up 

12.  pushing out 


