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A Study on the Optimum Shearing Clearance of SCr440
Steel Rod for Track Pin
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Abstract : The cold forming process of high strength steel rods has been widely applied in manufacturing

industries.

Steel rods should be effectively sheared before cold forming. The shearing behavior was

investigated to obtain the optimum sheared edge quality with the SCr440 steel rod for a track pin. To

determine the optimal condition the simulation program based on a finite element method was used with

different cutting clearance. The sheared edge quality was evaluated by the values of roundness, rollover

and inclined angle of cut surface. With the increase of cutting clearance, roundness decreased while the

values of rollover and inclined angle increased. This indicates that the sheared edge quality increases with

the decrease in cutting clearance. However, the decrease in clearance at less than 0.35 mm led to the

significant increase in the principal stress on knife and the friction between material and dies including

knife. As a result, die life decreased rapidly. The sheared edge quality as well as die life should be

considered on obtaining the optimum clearance for the steel rod shearing.
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Track pin AXHE SCr440 L=

Table 1 Current of the process specification for cold
former HBF-470S Model

Parameters Value
Forming stations 4
Cut-off length (max. mm) 280
Cut-off dia (max. mm) 226
Quill size (mm) @75 x 100 L
Knife (mm) 084 x 32 T
Forging load (ton) 350

\ AY Workpiece
\% 1

N\

Knife

Cutting direction

(b)

Fig. 1 Schematic diagram of (a) shearing apparatus

in automatic multistage cold forging machine

and (b) shearing process
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Fig. 2 Configuration of the shearing apparatus

Table 2 Chemical composition of S43BC and

SCR440 steels (wt. %)

C Si |Mn| P S Cr B
S43BC | 0.45]0.25]0.82|0.01 |0.0370.12 |0.0019
SCR440{0.39]0.18 | 0.71 | 0.01 | 0.005[{0.98 | -
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Track pin AXE SCr440 Z

(b) SCr440

Fig. 4 Tempered martensite microstructure of steel

samples

Table 3 Mechanical properties of two samples of
S43BC and SCr440

Heat Steel YS TS Elongation
treatment (kgo/mm?)|(kgy/mm?)| (%)
spheroi- | S43BC 67.6 75.1 46
dized SCr440 50.8 56.3 32
Q-T S43BC | 187.35 [ 210.0 16
treated | SCr440 | 185.3 195.0 24
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Fig. 8 Comparison of cut section view between

experiment and simulated result
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