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ABSTRACT Thermal-mechanical coupled numerical simulation of GH4169 alloy during cross wedge rolling ( CWR) was carried out

using the finite element software DEFORM-3D. The metal flowing and temperature distribution of rolled pieces

and the rolling force

and torque between the rolled piece and the roller were obtained and comparatively analyzed with 45# steel. The results show that the

axial metal flowing of GH4169 during CWR is different from that of 45# steel and the axial metal flowing at the surface substantially

lags behind that at the center. All the energetic parameters are much greater than 45# steel’s and the maximum value is 2. 15 times

that of 45# steel. Meantime the deformation temperature is always higher than 45# steel” s

6.21% more than that of 45# steel.
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and the maximum temperature rise is
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Table 1 Main technological parameters
/(o /(o / / /
) ) /mm 1% mm /°C (remin~!) /°C mm
25 7 40 60.9 80 1050 8 20 630
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Table 2 Main heat transfer coefficients
/ / (0.3.8.15.25 mm)
(Wem=2+K") (Wem=2+K"!) (I.I-I.Iv V)
GH4169 2.5x10* 200 0.9 21

454 2.9x10* 200 0.9 2(b) 2( ¢) GH4169 45#
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Fig.2 Location of tracking points: ( a) before rolling; (b) GH4169 alloy after rolling; ( c) 45# steel after rolling
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Fig.4 Relative axial displacement of tracking points in rolled pieces: (a) GH4169 alloy; (b) 45# steel
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Fig.5 Change curves of energetic parameters: ( a) radial force; (b) tangential force; (c) axial force; (d) rolling torque
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Table 3 Thermal conductivity of GH4169 alloy and 45# steel
/C 100 200 300 400 500 600 700 800 1000 1200
GH4169 /(W-m'l'K‘l) 11.9 13.6 15.2 16.7 18.5 20.9 24.1 26. 1 26.3 30.9
454 /(W-m’l-K’l) 50.7 48. 1 45.7 41.7 38.3 33.9 30.1 24.7 32.9 29.8
(2) 4.5 4 5
4 5
4
: GH4169 4
5 1200 °C
o5 750 °C
5 6 GH4169 (
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