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Abstract— Bad wire fracture causes a huge loss to any wire 

drawing facility. In the literature major reasons for wire 

fracture, modification and changes in parameters such as 

drawing speed, lubricant properties, modifications in die 

design which individually or collectively reduces wire 

fracture during drawing process have been discussed. Also 

latest advancements such as rotating die in die manufacturing 

industry is discussed. Certain important parameters are 

calculated in order to prove efficiency of new rotating die 

over stationary die. 
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I. INTRODUCTION 

In our day-to-day life we have come across many applications 

of wire ropes likes Cable bridges, cranes, railway 

transmission line, electric wire, material-handling devices 

etc. These wire ropes are manufactured in many of company 

of India. All of those Hi-tech companies faces the problem of 

bad fracture of wire in manufacturing process. 

In the manufacturing process of wire rope, certain 

cases of failure occurs during the process of drawing and 

undesired results during torsional test. Two important 

concept of good fracture and a bad fracture and the pattern of 

fracture plays a vital role in manufacturing process. In order 

to understood the REASIONS FOR BAD FRACTURE OF 

WIRE the complete process of rope making right from raw 

material to finished product is to be done A detailed research 

of investigation of issues and troubleshooting are given 

below. 

A. Good Fracture 

In the torsion test if the fracture occurs after satisfying the 

predefine parameter and the pattern of fracture is flat it is 

considered as a good fracture. 

B. Bad Fracture 

In the torsion test if the failure occure and will not satisfy the 

predefine condition and the pattern of fracture is irregular 

then it is considered as a bad fracture. 

II. LITERATURE REVIEW 

Literature review is implemented to carry out to acquire 

knowledge and skills needed to complete this research 

project. The main sources that led us make this paper are 

previous experiments and various thesis related to this 

project. And other sources is the internet wherein we referred 

various international journals. 

Information about various reference papers have 

been used as a reference, which is as discussed below 

In [1] Arthur W. Burwell conclude that the use of 

lubrication we are using must have high oxygen contain so 

oxygen should mixed with high oxygen radicals like lime, 

sulphur chloride etc. 

 Increase the amount of lubricant entering the die by using 

mechanical applicators for applying lubricants 

 His research on the use of soap as wire drawing 

lubricants have indicated that their effectiveness is in 

inverse proportion to their total molecular weights, while 

the amounts required to be used are directly proportional 

to their total molecular weights 

 Arthur also conclude that the principle distinction 

between his acid compounds and the ordinarily 

employed soaps lies in the relative amount of oxygen per 

molecule of the respective compounds 1) the average 

molecule of his acid compounds used is much smaller 

than the average molecule in the present day commercial 

soaps. 

In [2] T.H. KIM , B.M KIM , J.C CHOI conclude 

that wire diameter increases as drawing die wears during the 

process of drawing. Hence, based on constancy of volume, 

wire speed decreases as the die increases in size. If the linear 

speed of the pulling capstan is matched to the wire size of a 

new die, capstan speed becomes faster than the wire speed as 

the wire diameter increases. This increased capstan speed 

applies high tensile stress on the wire, frequently breaking the 

wire. 

In [3] T. SHINOHARA conclude that the drawing 

of a wire rod and poor handling at the time of conveyance are 

cited as causes of a surface cracks The authors carried out 

multi-pass drawing of the stainless steel wire with an artificial 

crack, and investigated growth and disappearance of a crack 

from both sides by experiments and FEA. A crack with a 

small angle becomes smaller under repeated drawing. 

Superior wires without flaws could be obtained by removing 

the flaws before drawing and by multi-pass drawing. 

A. Wet Lubrication 

In the manufacturing process if the lubrication use in order to 

avoid friction and to absorb heat are liquid in nature then it is 

called as wet lubrication. 

 
Fig. 1: Wet Lubrication 

B. Dry Lubrication 

In the manufacturing process if the lubrication use in order to 

avoid friction and to absorb heat are dry and in powder form 

then it is called as wet lubrication. 
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Fig. 2: Dry Lubrication 

 
Fig. 3: Dry Lubrication 

C. Present Scenario of Dies in Industries 

 Stationary die. 

 No wear resistance of material used. 

 Low drawing speed. 

 High use of lubricant 

 Reduction ratio is not high 

 Poor finishing of wire drawn 

D. Review from Several Research Paper 

1) Advancement in manufacture of wire By Antonio Zompi 

Die has different zone the zone called reduction zone records 

maximum failure of wire 

Total length of reduction zone should be twice the wire 

diameter to allow flow of lubricant 

The height exit of die must be sufficient to provide support 

for the mechanical stress. 

We can find the drawing stress by the following relation 

σd = σ0(1+B) [1-{r1/r0}e2B] 

B 

B= μ cotα 

μ=coefficient of friction 

α=half die angle 

r1=radius of work-piece at exit 

r0= radius of work-piece at entry 

σ0 = yield strength of material 

2) Manufacture of Wire Rope by Rafello levi 

Defect in wire rope such as chevron voids plays an important 

role in failure of wire rope. 

 

 
Fig. 4: Notched Chevron Shape 

These voids grows in size even in no load condition an lead 

in failure during the process of drawing  it increases in size  

and lead to failure. 

Die parameter, which play important role in failure of wire in 

die, are as follows: 

 R%-reduction ratio 

 2α- die angle 

 Coefficient of friction 

 B-strain hardening coefficient 

By considering, all the above parameter during 

selection of die may lead to reduce in failure of wire during 

drawing process. 

 
Fig. 5: Process Diagram 

E. Design of Stationary Dies & Various Parameters of 

Stationary Die: 

 
Fig. 6: Stationary Die 

1) Design of Stationary Dies 

a) Important Terms 

σm = flow stress (mean value of yield strenght) 

Dies with lubrication( ……..) 

Δ =
1

Σd
(1+√1 − Σd)2.sinα 

Δ =
dm

l
  = 

do+d 

do−d 
 .sinα 

α = 
1

2
 drawing angle 
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2) Design Suitable for Better Lubrication 

a) Calculaion of force 

Value of Δ in our case 

Δ=
5.5+2.5

5.5−2.5
.sin30 

Δ=1.33            Using Die 

In our case 

d0 = 5.5  mm 

df = 2.5  mm 

α=300 

r = 
Ao−Af

Ao
  =  0.75 i.e 75% 

Ao =
π

4
 * 5.52 = 23.75 mm2 

Af  =
π

4
 * 2.52 =  4.90 mm2 

b) Drawing Stress 

Σ = ln 
1

1−r
 =0.28 

Average flow stress =Y’= 
KΣn

1+n
 

Assume n=0.28 

Y’= 
1200×0.280.28

1.28
 

Y’=656.41MPa 

Now Drawing Stress 

P =y’ln
Ao

Ai
 (1+rcosα) 

P=1155.15 MPa 

c) Friction force Acting on Wire 

Fr= rpAscosα 

Where As  – surface area 

As= 
Ao−Af

sin α
 

=23.75-4.9 

     Sin 30 

= 37.59 mm 

Fr  = 0.1* 1155.15*37.7*cos30 

=  3771 N 

F. Introduction of Rotating Die 

 
Fig. 7: Rotating Die 

G. Advantage of Rotating Die Holder over Stationary Die 

 According to measurement results in some cases the total 

power demand of drawing with rotating die may be lower 

than that of drawing with fixed die. 

 Appending on the peripheral-to-drawing-speed ratio 

inherent in the rotation, three ranges can be 

distinguished. In the first range, the drawing speed 

exceeds the peripheral speed, with no sensible decrease 

of drawing force. In the second range, the increase of the 

rotation-to-drawing-speed ratio lowers the drawing 

stress. After having reached a minimum, drawing stress 

will increase again with the increase of speed ratio (third 

range). The three ranges have been plotted based on 

measurements. The range limits are not indicated in the 

diagram, because these depend on the drawing speed and 

on other parameters of the drawing process. 

 By application, a rotating die the drawing stress may be 

decreased permitting a higher one-step reduction [6 to 

14]. The decrease of the drawing force value depends on 

the applied lubricant and the drawing conditions [6 to 

14]; rotation of the die causes a more uniform wear in 

drawing and the initial ovalness of the die to decrease 

withdraw. 

III. CONCLUSION 

From the above research and efforts it is    concluded that by 

using following points the failure can be avoided 

 By using proper grade and types of lubrication. 

 By using stationary die or rotating die as per suitable 

scenario. 

 By providing enough quantity of lubrication. 

 By applying required amount of drawing force, which is 

calculated by above mention formula. 

 By keeping the tensile strength within limit. 
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