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Effects of Shaft-end Length on the End-face Quality of Equal Diameter Shaft Formed with
Cross Wedge Rolling from the Stepped Shaft
SHU Xuedao'?, HAN Sutao'?, WEI Jie'*

(1.College of Mechanical Eng. and Mechanics,Ningbo Univ.,Ningbo 315211,China;
2.Zhejiang Provincial Key Lab. of Part Rolling Technol.,Ningbo 315211,China)

Abstract: With the continuous innovation of cross wedge rolling technology,its product range is also expanding. When the stepped shaft is formed
to equal diameter shaft by the cross wedge rolling,the quality of the shaft end is directly affected by its length due to the inhomogeneous flow of
metal.Besides,the material utilization ratio is reduced.To obtain the better end-face quality and higher material utilization rate,it is necessary to
study the influence rule in the cross wedge rolling process.The rolling-forming process was studied with numerical simulations on the DEFORM-
3D finite element software and rolling experiments.Based on analysis of the distributions of the stress field,the strain field and the feature
points,initially,the law of metal flow was revealed and the deformation mechanism of rolling process was clarified. Taking into account the com-
plexity of influencing factors, the mutual orthogonal experiment was adopted to design the four process parameters of shaft-end length,step
angle,step length and cross-section shrinkage ratio.The influence of these parameters on the end concave was verified,and the results showed that
the concave value gradually increases as the step length and cross-section shrinkage ratio increase,while with the decrease of shaft length and step
angle.Therefore,a smaller concave can be attained by reducing the shaft end length.The software SPSS 22.0 was used to analyze statistical
data,and the relationship equation between the process parameters and the quality of the shaft end-face was ascertained. With the concave heart
value of zero as the goal,it also determined the influence equation of the optimum shaft-end length on end-face quality.By comparative analyses of

the rolling test and the simulation,shapes of the rolled piece and concave values of the end-face were basically same,so the reliability of the simu-
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lation analysis was further verified. Theoretically,these influence rules and formulas can effectively improve the end-face quality of rolled

piece,and determine the optimum length of the shaft end,achieving near net forming without material head in cross wedge rolling.

Key words: shaft-end length;process parameters;end-face quality;cross wedge rolling;concave
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Fig.3 Axial stress distribution of middle-longitudinal sec-
tion of rolled part during rolling
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Fig.4 Axial strain distribution of middle-longitudinal sec-
tion of rolled part during rolling
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Fig.7 Concavity of different length of rolled part end

4 HLHISLEE

FLAI S50 AE HO3 0B R FLAIL I 58 A o FL A5 4n
IR 7, BLHIREE A1 050 °C, BRI T 2 S50 5
I—F, XF A WA R 3000 340 A [H) b o K B8 AR 4L
AT ELS, g5 R ME 10K .

Sk TR Ay O R A (] o 4 X it S T
FEAE R, W LR o BN TRT LR B ok
Ay ity A B2 P U/ N B S LA it S T 0 20 T 1 K

o LA AT 0 30 O 0 e, A TR e g R
ok, ok BT R R R S AR R R, A
TE R A AH B T A A7 AT I R BOT I E, e
R R RIASULCMEL AR N 12K .

3 3000 2R S b o 4 B S 30 mmd FL A4

A
s

A

R

20 +
18
16
=
E 47
2’% 127
& — P2 Wi pfks
@8 = P3 i sfiks
o6 — P1 5 P33 ik
) ]
2 —
0 1 1 77I— 1 1
0 1 2 3 4 5
18] ¢/s
(b)

B8 ImEEERRSREEL R RE T R E A B E
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