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Development of Analysis Program for Multi-Pass Wet Wire Drawing
Process and Its Application

Sang Kon Lee’, Min Ahn Kim', Byung Min Kim Hyung Ho Jo

ABSTRACT

This paper investigates the multi-pass wet wire drawing process considering the slip between the wire and the
capstan. The production of fine wire through multi-pass wet wire drawing process would be impossible without
backtension. The backtension is affected by many process parameters, such as slip, dies reduction, coiling number
of wire at the capstan, machine reduction, characteristic of lubricant etc. Up to date, die design and dies pass
schedule of multi-pass wet wire drawing process have been performed by trial and error of expert in the
industrial field. In this study, an analysis program which can perform the analysis and considering the effect of
slip at each capstan was developed. The effects of many important parameters (drawing force, backtension force,
needed power, slip rate, slip velocity rate etc.) on multi-pass wet wire drawing process can be predicted by this
developed program. It is possible to obtain the important basic data which can be used in the pass schedule of
multi-pass wet wire drawing process by using this developed program.

Key Words : Multi-Pass Wet Wire Drawing Process(52] Yt ¢12-3A), Slip Rate(& %), Slip Velocity
Rate(£ ¥ £ X&), Drawing Force($1%3), Backtension Force(S )

7154y km = Average deformation resistance of wire
' km = Average yield strength of wire

Up = Friction Coeff. between wire and dies

fi, f2 = Areas of inlet and outlet of dies

S = Slip at the capstan

Srae = Slip rate at the capstan
Sver = Slip velocity rate at the capstan F=f-f

a = Semi-dies angle

v = Velocity of wire Q = Flsina

U» = Velocity of the last drum Fi+15 = Backtension force of i+1th dies
Fia = Drawing force of ith dies

U = Velocity of capstan

Fa = Drawing force
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L = Friction Coeff. between wire and capstan
n, = Coiling number of wire at ith capstan

T = Load evaluated by load cell

P = Weight of weight
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Table 1 Input data of WetDA program

Input data

No. of pass n(No. of pass)

Flow stress of wite| g=K ¢ (kgf/mm?)

Dia. of inlet and exitfmm]

Data of dies Semi-dies angle[°]

Friction coefficient[z p)

Diameter[mm]

RPM([rpm]

Data of capstan — -
Coiling No. of wire

Friction coefficient[y (]

Table 2 Output data of WetDA program

Output data
Dies reduction[%]

Output data
Machine reduction[%]
Wire velocity{mm/s]
slip rate[%]

Total slip rate[%]
slip velocity rate[%)]

Average strain

Drawing stress[kgf/mmz]

Drawing force[kgf]

Backtension force[kgf]

Required power[kW]

Cirapiy FEts

Fig. 5 Output graphic window of WetDA program
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