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3 Electroplating
4 DC power source
5 Joule's law
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1 Electric hot incremental forming (EHIF)
2 Ni-MosS,
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Fig. 2. (a) Ti6Al4V sheet with nickel coating, (b) uncoated sheet
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Table 1. Details of formed parts
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Fig. 4. Performing a test on a nickel-plated sheet
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Fig. 5. The geometric dimensions of the piece and the characteristics of
the movement path of the tool
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Fig. 9. Force variation in time according to the diameter of the various
tools for the parts shaped with a 45° angle and a step of 0.3 mm
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Fig. 10. Force variation in time according to the diameter of the various
tools for the parts shaped with a wall angle of 56° and a step of 0.3 mm
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Fig. 6. Laboratory samples with wall angles: (1) 64°, (2) 56°, (3) 45°
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Fig. 7. The variation of force in terms of time for different wall angles
for shaped parts with a step size of 0.3 and a diameter of 8 mm.
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Fig. 8. Force variation in time for a different step size for components
shaped at 56 ° and 8 mm diameter.
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Table 2. Thermal properties of Ti6al4v titanium alloy at different
temperatures
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Table 3. Elastic properties and density of Ti6al4v titanium alloy at dif-
ferent temperatures
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Table 4. Johnson-cook model for Ti6al4v titanium alloy

A (MPa) B (MPa) c M n é

aFA YA+ «[4Nay -lavy <J¥Y \

w2095 3l eBg 5 IRl o oled 518 (gjlwand (gl e alos ol 5

On SWaol lulyd Gyl g (W Uhy)) aaw b gdaw oles
o Sl Co s e o odliin] (waleS Sl Juo 5150 5 59
b opwioads ol Cowd 4 +/ VY ¢pigalis olSiwd I odlazul b 5l 9 3y

il s g om 6 Gol @bley «@rg 9 50 o oled g8 4 a2
9 WS Wl ly (Sl @i S A IRl &Sl > @ 09500 )13
Mo g o0 Jie 5y5 4 I3l 5l Sl (359 S5y 2 S o>
29 b Calid 2 0d gasude (o i 44295 L o )l 2l bl
Rl & 55 3590 (slad jlade «3y9 5 )3 (90 (2lod 03900 &

D9 g0 030> olaidl

5 st o i l3al Jio K6 31 ol el 53 T3 (sl
WSS s el 'l —albrle e (Seelnd > wpsN)
O osSUT I3l )3 (5y9 S5y bl Lol yo |y Al 8 ctin o

...\.b.)L;o

Fig. 11. Process model geometry in Abacus software
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a(T °C)= 3x10"xT + 9x10° [1/°C] (V)
A(T °C)= 7.039x "™ [W /m.°C] (v)
C,(T °C)= 224x "™ x10°/ p [J/kg.°C] (v)
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Fig. 14. A simulated piece during the process with a temperature range
of 500-400 ° C
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Fig. 12. Comparison of experimental and simulation of incremental
forming force
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Fig. 18. The effect of tool vertical step on the thickness distribution of
the sheet in four different modes
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