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Cold heading process on inner wire joint with boss structure

Yang Cheng', Zheng Zhijun®, Sun Baoshou', Chen Yugiang®, Wang Ying', Chen Xing'
(1. School of Mechanical Engineering and Mechanics, Ningbo University, Ningbo 315211, China;
2. Ningbo Aneng Automobile Parts Co. , Ltd. , Ningbo 315145, China)

Abstract : For the inner wire joint parts in automobile brake pipeline, the boss structure which is the internal key part has the characteris-
tics of small size and high size accuracy requirement. A six-die and six-punch cold heading processing method was adopted for production.
Firstly, the orthogonal experiment of three factors and three levels were designed according to the key dimension factors affecting the boss
forming. Secondly, Deform-3D finite element analysis software was used to analyze equivalent stress, equivalent strain and force distribu-
tion of die for the boss forming step in the orthogonal experiments, and the calculated deformation degrees of step 2—step 4 were 42. 7%,
66. 0% and 40. 0%, respectively. At the same time, the affecting degrees of various factors on the boss forming was obtained as preformed
boss depth > flange height > distance from upper end surface and top surface of preformed flange, and the optimal size combination was
found under the conditions of full boss forming and minimum punch force, that is, the preformed boss depth is 9 mm, the flange height is
6 mm, and the distance from upper end surface and top surface of preformed flange is 11 mm. The study result provides a certain guidance
for the cold heading of the similar boss parts in the future.
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Fig. 1  Part drawing of inner wire joint
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Fig. 2 Schematic diagrams of process route for two schemes
(a) Original scheme  (b) New scheme
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Fig. 3 Finite element model
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Table 2 Factors and levels of orthogonal experiment (mm)
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Fig. 4 Equivalent stress distributions and mold load-time curves at step 4 and step 5

(a) Step 4, equivalent stress
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Fig. 5 Nephograms of metal flow velocity, equivalent stress and equivalent strain at step 4 and step 5

(a) Step 4, metal flow velocity ~ (b) Step 4, equivalent stress

(e) Step 5, equivalent stress

5 SEE I

R 1F 22 S 6 1) $5 e 235 SR 913 3 A7 FR Te A 4L £
BRI RIE T 2S5, it HIE A A
JfERHEZ TR ML (FH CBP-136L) Litfr

(c) Step 4, equivalent strain ~ (d) Step 5, metal flow velocity

(f) Step 5, equivalent strain
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(a) Sample drawing  (b) Simulation diagram (a) Sample drawing  (b) Simulation diagram
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