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16 L014 J016 
Point on 
curve 

- - - 

17 L014 J017 
Point on 
curve 

- - - 

5. ANALYSIS 

Analysis is done on the drill chuck components like Morse 
taper shank, drill chuck cover, and chuck partition plates. 
Analysis is done with the help of NX8- NX Nastran.  

5.1 DRILL BIT HOLDER: 

 
Fig. 16: Force and torque acting on the component. 

5.1.1 Stress deformed images: 

 

  

Fig. 17: Deformed image various views. 

Table 2: Stress element nodal values for drill bit holder.  

S. No Diameter(mm) Von-mises stress 
(MPa) 

Element 
id 

Node 
id 

1 12.55 MIN 0.012 3331 1860 
MAX 42.603 2424 635 

2 12 MIN 0.011 3331 1860 
MAX 40.712 2424 635 

3 10 MIN 0.010 3331 1860 
MAX 33.946 2424 635 

4 8 MIN 0.008 3331 1860 
MIN 27.156 2424 635 

5 6 MIN 0.006 3331 1860 
MAX 21.455 2424 635 

Maximum displacement = 0.005 mm(node id-2675) 

 

Graph 1: Max stresses obtained Vs diameter of various drill bits 

5.2 PARTITION PLATE 

5.2.1 Stress deformed images 

   

 

Fig. 19: Stress element nodal deform images. 

Table 3: Stress element nodal values for second plate. 

S. No DIAMETER
(mm) 

VON-MISES 
STRESS (MPa) 

ELEMENT 
ID 

NODE 
ID 

1 12.55 MIN 2.107 1092 215 
MAX 159.037 8974 124 

2 12 MIN 2.014 1092 215 
MAX 146.353 8974 124 

3 10 MIN 1.679 1092 215 
MAX 138.672 8974 124 

4 8 MIN 1.343 1092 215 
MAX 110.934 8974 124 

5 6 MIN 1.058 1092 215 
MAX 87.638 8974 124 

Maximum displacement = 0.013 mm (node id-2350) 

42.603

40.712

33.946

27.156

21.455

0

5

10

15

20

25

30

35

40

45

12.55 12 10 8 6

max stress 
MPa



Design and Fabrication of Drill Chuck for Making a Square Hole 379 
 

 

Journal of Material Science and Mechanical Engineering (JMSME) 
Print ISSN: 2393-9095; Online ISSN: 2393-9109; Volume 2, Number 5; April-June, 2015 

 
 

Graph 2: Max stress obtained Vs diameter of various drill bits 

5.3 OUTER SHELL 

5.3.1 stress deformed images 

    

    
Fig. 20: Stress deformed images of outer shell. 

Table 4: Stress element nodal values for outer shell. 

S. No DRILL BIT 
DIAMETER 

(mm) 

VON-MISES 
STRESS (MPa) 

ELEME
NT ID 

NODE 
ID 

1 12.55 MIN 36.589E-12 8105 22692 
MAX 161.147 11923 28059 

1 12 MIN 34.966E-12 8105 22692 
MAX 155.937 11923 28059 

2 10 MIN 27.122E-12 8105 22692 
MAX 129.967 11923 28059 

3 8 MIN 23.265E-12 8105 22692 
MAX 103.943 11923 28059 

4 6 MIN 18.348E-12 8105 22692 
MAX 81.947 11923 28059 

5 4 MIN 12.178e-12 8105 22692 
MAX 54.581 11923 28059 

 
 

Graph 3: Max stress obtained on the outer shell 

6. FABRICATION 

   

 

   

 

   
Fig. 21: Final assembly 
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7. TESTED ON WORK PIECES 

  

 

Fig. 22: Square holes made on plates 

8. RESULTS  

8.1 Design Calculations  

Part Name Dimensions of the part 

Drill bit holder 
Step 1: diameter=14mm 
Step 2: diameter=25mm 

Links 
Link1: diameter=7mm 
Link2: side= 5mm 
Link3: diameter=10mm 

Morse taper shank Bigger diameter=14mm 

Chuck partion plates 
Inner diameter=18.825mm 
External diameter=54mm 
Thickness=7mm 

9. CONCLUSIONS 

 Square hole drill chuck has been designed and fabricated. 

 All the analysis results are within the permissible limits 

 Square hole can be produced with realeaux type of drill bit. The 
realeaux type drill bits are more effective compared to other 
operations.  

 Machining process time for making square hole is very less. It 
may equal to reaming operation in drilling press. It is quick and 
faster than slotting and shaper machine. 

 The work piece changing setup time is completely zero as 
compared to other process like slotting and shaper machines. 
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