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Abstract

Currently, factories employ roller pointing machines for repeated rolling and pointing processes,
which suffer from low efficiency and poor consistency in the forming segments. By comparing com-
mon pointing methods on the market and considering the safety requirements for cable product
processing, this paper identifies radial forging and necking-down as the optimal forming method
for pointing. A forming process parameter model is established to define the relationship between
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pointing length and forming strength through forward analysis. Experimental validation shows that
the model’s error margin is within 10%. The new pointing method and process parameter model
significantly improve pointing efficiency and consistency, reduce labor intensity, and shorten de-
velopment cycles.
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Figure 1. Schematic diagram of roller pointing machine structure
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Figure 2. Zoning diagram of pointing structure
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Figure 3. Schematic diagram of die swaging for diameter reduction
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Figure 4. Schematic diagram of steel ball rotary swaging for diameter reduction
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Figure 5. Schematic diagram of steel ball rotary swaging results
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Figure 6. Schematic diagram of forged radial forging for diameter reduction
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Figure 7. Schematic diagram of copper tube after diameter reduction
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Figure 8. Schematic diagram of billet tube before and after diameter reduction
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Figure 9. Schematic diagram of copper tube after calibrated diameter reduction
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Figure 10. Enlarged schematic diagram of transition section
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Figure 11. Schematic diagram of automatic stretching equipment clamp
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Figure 12. Schematic diagram of automatic pointing equipment structure
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Figure 13. Tension testing diagram
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Figure 14. Schematic diagram of pointing die
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Figure 15. Schematic diagram of actual pointing length
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Figure 16. Schematic diagram of post-pointing appearance
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Figure 17. Measurement diagram of straight section and transition section in pointing zone
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Figure 18. Concentricity measurement diagram of pointing zone
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Table 1. Consistency statistical table

F 1 —BMSitR
G v PR T HEBRKECm) SERKECem)  [FAOEE(mm) T
1 9.12 3.50 0.134
2 9.17 3.51 0.006
3 9.33 3.50 0.111
4 9.10 3.50 0.106 HR B KRR N
HAEN 912 mm, 5 916 350 0135 0.065, T IERKSE
JEPEE A t=1.58 mm Wit ZE A 0.004,
A 6 9.14 3.51 0.118 R0 JEE P AT 22y
7 9.18 3.50 0.085 0.09
8 9.22 3.50 0.126
9 9.16 3.50 0.032
10 9.22 3.50 0.062
i SR A e IR T 115 cm /NF 0.5 mm
Table 2. Straightness statistical table
2. HE&ES%
EZ PR T HL£& 5 (mm)
1 0.008
2 0.011
3 0.015
4 0.010
HAZN p12 mm, JEEEN t=1.58 mm H1E ° 0.006
6 0.011
7 0.008
8 0.007
9 0.010
10 0.013

Figure 19. Straightness measurement diagram of pointing zone
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Figure 20. Schematic diagram of pointing zone appearance
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