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Seat No.: ________                                                               Enrolment No.___________ 

GUJARAT TECHNOLOGICAL UNIVERSITY 
BE - SEMESTER–VIII • EXAMINATION – SUMMER 2014 

Subject Code: 182503           Date: 03-06-2014        

Subject Name: Design of Product and Machine Tools 

Time: 10:30 am TO 01:00 pm      Total Marks: 70 
Instructions: 

1. Attempt all questions.  

2. Make suitable assumptions wherever necessary. 

3. Figures to the right indicate full marks.  

4. Use of PSG Design Data book is permitted. 

 

Q.1  (a) Design a speed gear box constitute a geometric progression for knee 

and column type milling machine having following required 

specifications: 

Range of speed on output shaft: 45-2000 rpm 

Number of speed steps: 12 

Motor speed: 1440 rpm 

Task: 

a) Determine progression ratio and number of transmission 

b) Write all possible structure formulas 

c) Identify the best structure with justification 

d) Construct structure diagram based on best structure formula 

e) Construct ray diagram and speed chart 

14 

    

Q.2  (a) Obtaining higher productivity and higher dimensional and geometric 

accuracy of parts are important basic requirement of machine tool 

design, with respect to that write different methods to improve 

productivity and accuracy of parts of machine tool. 

 

07 

  (b) 1. Evaluate- Feed box with gear cone with sliding key is not suitable 

for heavy duly lathe feed mechanism.  

2. With suitable figure compare following gear box: 

a) Feed box with sliding gear  b) Feed box with tumbler gear 

02 

 

05 

  OR  

  (b) 1. Evaluate- In cone variator for transmission between parallel shafts, 

transmission ratio is varied by moving the cone in inclined direction. 

2. With suitable figure explain working of following variators: 

a) Faceplate Variators  b) Cone Variator with swiveling friction disc  

02 

 

05 

    

Q.3  (a) 1. Draw various design of machine tool spindle end showing standard 

taper angle.  

2. During the turning operation on a workpiece held between center, 

tangential cutting force component was 150 kgf and the radial 80 

kgf. The stiffness of head stock tailstock and saddle are 35000, 

15000 and 25000 kgf/cm respectively. If the workpiece is 500 mm 

long and the diameter 80 mm, determine the deflection of 

workpiece and compliance of machine tool when the tool is 200 

mm from the head stock.  

03 

 

04 

 (b) 1. Give the classification of bearing based on type of friction and load.  

2. With suitable figure explain operating principle of hydrodynamic 

journal bearing. 

02 
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  OR  

Q.3  (a) Explain operating principle, advantages and limitation of single-pad 

hydrostatic journal bearing. 

04 

 (b) A 75 mm diameter full bearing runs at 400 rpm. It is 75mm long and is 

subjected to a radial load of 2500 N. The bearing is lubricated with oil 

having absolute viscosity 16.5 x 10
-3

 kg/m-s at a temperature of 75ºC. 

Take radial clearance is 0.03 mm and l/d = 1. Calculate; 

a) Type of oil used 

b) Sommerfield Number 

c) Attitude 

d) Minimum film thickness 

e) Power loss in friction 

f) Side flow and total flow of lubricant 

10 

    

Q.4  (a) If the bed of machine tool with two side wall  having  length l and 

height h is loaded with a point load p acting at the center of a bed 

having permissible value of deflection is [δ],  permissible value of 

normal stress is [σ] and  material having modulus of elasticity E,  then 

prove that optimum design criterion for machine tool structure is,          

(l
2
/h)opt = 6E[δ]/[σ] 

07 

  (b) 1. With suitable figure show various profiles of slideway. Also give 

their advantage and limitation in tabular format.  

2. Explain slip-stick effect on guiding member operating under liquid 

friction condition in guideway. 

05 

 

02 

  OR  

Q.4  (a) 1. Evaluate- Heavy weight construction grinding machine using small 

diameter grinding wheel provide more dynamic stiffness then using 

light weight construction grinding machine using large diameter 

grinding wheel.  

2. Discuss various methods to improve dynamic stiffness of machine 

tool. 

04 

 

 

 

03 

 (b) 1. Why it is important to adjust the clearance in slideway?  

2. Explain various methods of adjusting clearance in slideway. 

02 

05 

    

Q.5  (a) Discuss product design, a viewpoint of; 

a) A production manager 

b) Quality control 

04 

 (b) Design a crane hook for lifting capacity of 5 tones. It is made from 

forge steel and has approximate triangular sections. Take permissible 

tensile stress 80 N/mm
2
 for forged steel. 

10 

  OR  

Q.5  (a) Discuss following in brief; 

a) Consumer quality level 

b) Value engineering 

c) Product diversification 

d) Modular design 

08 

 (b) 1. Evaluate- Rope life in crane hoisting machinery depends upon the 

number of rope bends.   

2. Draw diagram of material handling system with rope bending 

diagram for multiple crane pulley having 3 and 6 bends.   

02 

 

04 
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