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Experimental Research on Oscillating Extrusion of Splined Shaft
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2. AVIC South Aviation Industry Limited Corporation, Zhuzhou, Hunan 412002, China)

Abstract: In response to the problem that the conventional splined shaft extrusion method is
short of efficiency and the forming force is large, this study adopted a new forming process, i. e. ,
oscillating cold extrusion. The forming experiments of splined shaft were performed and the
microstructure and hardness were examined. An extrusion die whose module of gear is 1. 75 and
the number of teeth is 10 was used to form the workpiece. The workpiece is an AISI 1045A bar
stock with a diameter of 17. 9 mm. Each time when the die moves ahead 1 mm, it would moves
back 0. 5 mm. Different oscillating frequencies at 10, 15, and 20 Hz were compared. The results
showed that the forming force of oscillating extrusion decreased by nearly 25% compared with
conventional extrusion. The cause of friction reduction is that the lubricant film is rebuilt
between the workpiece and the die during the back stroke. Comparison of the splined shafts made
by oscillating extrusion and conventional extrusion shows that oscillating extrusion provides a
better surface quality of the splined shaft and the material piling is reduced. The material flow in
oscillating extrusion is better than that in conventional extrusion. So the change of the diameter
of the addendum circle is little and the forming accuracy is high in oscillating extrusion. Hardness

test showed that oscillating extrusion can decrease the hardness of splined shaft by 10%, which
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facilitates the formation of the spline.

Keywords: splined shaft; oscillating extrusion; material flow
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