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Abstract— It is required to machine the round or square rod 

on different machines to make different components like 

shafts, bolts, screws etc.  For a mass production, there is a 

need to cut the raw material into number of pieces and this 

can be performed conventionally on a power hacksaw or 

simple hacksaw machine.  In this project, work and effort has 

been put to design a modernized four-way hacksaw machine 

which performs less stressful operations for cutting wood, 

metal and plastic materials.  To achieve this process with 

lesser time than conventional machine, this Four Way 

Hacksaw machine has been developed. This model implies a 

conversion of rotary motion of crank to reciprocating motion 

of hacksaw blades, done by Scotch Yoke Mechanism.  In this 

model, we can operate four hacksaws at the same time.  This 

model will overcome the disadvantages of traditional 

hacksaw machine, which can cut a single piece only at a 

particular time interval.  This machine works significantly 

with minimum vibrations and jerks.  Hence, we are pretty 

sure that this new purposed model of hacksaw machine will 

be welcomed by many industries due to its compactness and 

higher production rate. To achieve this goal, four-way 

hacksaw machine is developed. 

Key words: Hacksaw Machine, Scotch Yoke Mechanism, 

Production Rate 

I. INTRODUCTION 

The main objective of this project is to perform four cutting 

operations simultaneously with the help of single AC motor. 

For any developing industry, the operation performed and the 

parts/components produced should have minimum possible 

production cost.  Then only the industry can run profitably. 

In some small scale industries and workshops, using 

conventional hacksaw machine can increase initial cost, can 

occupy larger area, and sometimes, larger number of 

machines can be required.  We have tried our best to 

overcome such limitations.  With the help of this Four Way 

Hack-saw machine, four metal bars can be cut simultaneously 

to get high speed cutting rate and to achieve mass production 

for maximum profit to the industries. 

The setup of Four Way Hack-saw machine is very 

simple, it operates with mechanism of eccentric cam disc 

arrangement (Scotch Yoke Mechanism). Eccentric disc is 

connected with AC motor, thus, rotary motion of motor shaft 

is converted into the reciprocating motion of the hacksaws. 

This reciprocation is used to obtain the linear motion of 

blades and material can be cut.  Due to its simple working, 

compactness, efficiency and affordable price, it can be 

helpful for small scale industries.  

II. PROBLEM IDENTIFICATION: 

The conventional hacksaw machines are operated by human 

operators.  But it has the drawback of unloading and loading 

different work pieces again and again. Industry focuses on 

higher production rate with less power consumption.  In order 

to achieve this, we need to minimize the idle time on the floor. 

This can be achieved by using proposed machine at the place 

of conventional machine in order to cut different metal/ 

wooden/PVC bars with high rate of accuracy and lower idle 

time. 

III. PROBLEM DEFINITION 

To do cutting of different material using hacksaw blades with 

higher production rate, improved accuracy and efficiency 

with the minimization of idle time on the shop floor.  This can 

be done by operating four hacksaws in different directions at 

the same time, connected with single motor. Resulting in 

lower power consumption. 

IV. OBJECTIVE OF THIS MODEL 

 To achieve higher production rate 

 To reduce manpower 

 Initiate mass production 

 Reduced power consumption 

 Less idle time 

 Lower production cost 

 Reduced floor space 

V. CONSTRUCTION 

The four-way hacksaw machine contains a horizontal single 

phase AC motor which rotates at 100 RPM. The disc is 

mounted on the motor shaft, which revolves eccentrically to 

achieve the required stroke length of 115 mm.  One end of the 

connecting rod is mounted on the disc, whereas the other end 

connects with hack-saw frame with the help of C-clamps.  C-

clamps provide vertical as well as horizontal Degree of 

Freedom to the Hack-saw frame to get proper cutting.  Guide-

ways ensures the smooth reciprocation of hacksaw frame. 

When motor is ON, disc rotates eccentrically and gives the 

reciprocating motion to the hacksaw frames.  Thus, cutting 

operation can be achieved. 

VI. MATERIAL SELECTION 

No Components Material 

1 1-Phase AC motor Aluminium body 

2 Disc MS 

3 Hacksaw blade Bi-Metallic 

4 Hacksaw frame MS 

5 Guide ways MS 

6 Universal Joints Alloy steel 

7 Connecting rod MS 

8 Material holding vice MS 

9 Base frame MS 

10 Bearings High C-Cr steel 

Table 1: Material Selection 
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VII. CAD MODEL 

 
Fig. 1: CAD model of 4-way Hacksaw machine 

VIII. DESIGN CALCULATIONS 

 
Fig. 2: FBD of 4-way Hacksaw machine 

Considering cutting stroke length, 

L = 4.5 inches (115 mm) 

We know that, 

L = 2r 

Where r = crank radius 

Therefore, 

r = 57.5 mm 

Connecting rod length = 300 mm 

Speed, N = 100 rpm 

Therefore, 

ω = 
2𝜋𝑁

60
 

ω = 10.46 rad/sec 

 
Fig. 3: Velocity Diagram 

Therefore, velocity of “p” with respect to “o” 

Vp = 0.601 m/sec 

The velocity of sliders can be obtained from velocity 

diagram as shown in above figure, 

Vap = 0.433 m/sec 

Vbp = 0.429 m/sec 

Vcp = 0.433 m/sec 

Vdp = 0.429 m/sec 

A. For initial torque 

Inertia force, 

F = ma 

Where, 

a = ω
𝑑𝑣

𝑑Ө
 

a = ω2r (cos 𝜃 +
cos 2𝜃

𝑛
 ) 

Where, 

n = 
𝐿

𝑟
 

n = 5.2174  

Now,  

m = 6 kg 

At Ө = 0°, acceleration is maximum 

Therefore, 

a = 7.495 m/s2 

Now, inertia force is 

F = ma 

F = 44.97 N        (1) 

Friction is also important factor in the calculation of 

power requirement. 

Friction will be maximum for Mild Steel amongst 

mild steel, PVC and wood. 

F = µN 

For mild steel, (µ = 0.5 to 0.8) 

F = 22.48                    (2) 

Now, friction between hacksaw frame and ram 

Where, µ = 0.5 and w = 6 kg 

F = 22.48 N    (3) 

B. Cutting force required 

Fc = Z*K*A*f 

Where, 

Fc = cutting force in kg  

Z = number of contact teeth 

K = specific pressure of cutting in kg/mm2 

A = width of saw 

f = feed per stroke in mm 

Cutting force for mild steel (for 4-way hacksaw 

cutting),  

Fc = 44.8 kg 

Fc = 439.4 N 

For mild steel, total required force 

F = cutting force + inertia force + friction force 

F = 506.85N 

Power required,  

P = (F×V) A + (F×V) B + (F×V) C + (F×V) D 

P = 873.8 Nm/sec 

P = 1.2 HP 

Therefore, torque required 

T = 
𝑃 ×60

2𝜋𝑁
 

T = 83.48 Nm 

IX. ANALYSIS 

 Analysis has been done by applying 800 N force. (200 N 

on each side) 

 Maximum deformation is 0.25 mm. 
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Fig. 4: Deformation Analysis 

 
Fig. 5: Stress Analysis 

X. CONCLUSION 

As per the above discussion, it can be concluded that to 

overcome problems in conventional hacksaw machines, due 

to high efficiency, easy to operate and affordable price, the 

proposed model of multi-way power hacksaw machine is 

helpful and can complete all the expectations needed in the 

small and medium scale industries.  Future scope of proposed 

research work to increase the production rate, cuts the metal 

bars easily.  It can withstand the vibrations, no hazards from 

jerk, no special training required to operate it. 
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