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Research on Hole Expansion Strengthening Times of Split Mandrel for Ti-6Al-4V Alloy
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Abstract: In order to investigate the effect of expansion strengthening times on the performance of split mandrel and
achieve the reusability of hole expansion strengthening tools, the hole expansion strengthening process of split mandrel
was analyzed. Twenty times hole expansion strengthening experiments of split mandrel were conducted on Ti-6Al4V
alloy, and the effect of expansion strengthening times on the hole expansion strengthening effect of split mandrel was
studied. The results indicate that the fluctuation of expansion pressure, working ring diameter, and hole structure
aperture during twenty times hole expansion strengthening of the split mandrel are gentle, without significant changes.
There are scratches on the expansion part of the split mandrel, and the changes in the diameter of the working ring and
the hole structure aperture are within the machining error range. The scratches on the split mandrel have little effect on
the Ti-6Al-4V alloy hole structure expansion strengthening effect, and the hole expansion strengthening of the split
mandrel can achieve the reuse of the hole expansion strengthening tool.
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Fig. 1 Schematic diagrams of hole expansion strengthening
process of split mandrel: (a) installation hole structure;
(b) place hole structure in guide section of split mandrel ;
(c) installation support rod; (d) expansion strengthening
hole structure of split mandrel; (e) complete hole
expansion strengthening of hole structure; (f) remove

support rod
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Table 1  Chemical composition of Ti-6A14V alloy

Al A% Fe 0] C N H Ti

6.2 3.8 0.3 0.2 0.1 0.05 0.015 Bal

R2 Ti-6Al4V EENFMRE
Table 2 Mechanical properties of Ti-6Al4V alloy

E/GPa “ R,/MPa  R,,/MPa  A/%

110 0.3 925 880 10
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Fig. 2 Experimental device for hole expansion

strengthening of split mandrel
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Fig.3 Schematic diagram of measurement area

of hole structure aperture
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Fig. 4 Schematic diagram of force on extrusion

strengthening of split mandrel
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Fig. 5 Variation of extrusion pressure of split mandrel

with extrusion times
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Fig. 6 Surface morphologies of expansion part of split mandrel
after different hole expansion strengthening times :

(a) without expansion; (b) 1 time; (c¢) 5 times;

(d) 10 times; (e) 15 times; (f) 20 times
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Fig. 7 Working ring diameter vs. hole expansion

strengthening times of split mandrel
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Fig. 8 Hole structure aperture vs. with extrusion

strengthening times of split mandrel
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