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Influence of corrugated roller profile parameters on warpage of
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Abstract: Warpage deformation is prone to occur during the traditional rolling process of Cu/Al laminates, and the new corrugated roller
rolling has a positive effect on improving the warpage deformation. Therefore, in order to explore the influence laws of corrugated roller
profile parameters on the warpage of rolled Cu/Al laminates, with the help of numerical simulation method, the influences of corrugation
amplitudes and period of roller on the warpage of rolled Cu/Al laminates were studied. The results show that for Cu/Al laminates with a
given initial thickness, the warpage curvature first decreases and then increases with the increasing of corrugation amplitude, and increases
with the increasing of corrugation period. When the corrugation amplitude of corrugated roller is 0.2 mm and the corrugation period is
7 mm, the Cu/Al laminate rolled has the smallest warpage curvature. The research results can provide technical reference for the prepara-
tion of Cu/Al laminates with high quality of plate shape.
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Fig. 1  Principle diagram of corrugated roller rolling and
component material distribution on section of liminates

after rolling
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Fig.2  Geometric model of Cu/Al laminates by corrugated roller rolling
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Table 1 Physical property parameters of materials
PR AR E/GPa JAMAEL  JEARSREE/MPa B/ ( g em™)
Cu 115 0.325 90 8.98

Al 68 0.350 79 2.70
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Table 2 Setting of corrugation amplitudes (mm)
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Table 3 Setting of corrugation periods (mm)
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Fig. 3 Point positions for warpage curvature calculation of laminates
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Fig. 4 Warpage curvatures of Cu/Al laminates under different

corrugation amplitudes

B TR AR L ) HE Y 3 A SR R 3R
T 1 SEE 1 222 S B0 A OB AR R R IEL IS
JEA AR LT 2 P JE VI RE A A AL 1A AR 3R
MEEA R EL ) R IE RGO, S M SURRIE S
RO 2 ORI A s, 1B 6 S SR L
Cu/ AL JZ A AL 1) A8 7315 2 FE] e JHG by 74 i B X 3l
R,



et WBURIIE S BN ELT Cu/ AL ZA G I R 109

(@
) 35 Ve

©

N o B
— - <

Ry

FEHEE

®

5 RFEESURET Cu/AlJZ A B E 4 ITH B Fi

(a) 0.0mm (b) 0.1 mm (c) 0.2 mm

(d) 0.3mm (e) 0.4mm (f) 0.5 mm

Fig. 5 Component material distributions on section of Cu/Al laminates under different corrugation amplitudes
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Fig. 6 Strain distribution nephogram along rolling direction and schematic
diagram of strain extraction area for rolled Cu/Al laminates by

corrugated roller
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Fig. 7 Strains along rolling direction on upper and lower surfaces of Cu/Al laminates under different corrugation amplitudes
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Table 4 Main chemical compositions of materials

( %, mass fraction)

Zp s Al Si Fe HAthy
Al (1060)  99.60 0.11 0.25 0.04
R Cu Fe Pb HoA
Cu (T2) 99. 90 0. 005 0. 005 0.01

B 11 PeBeRELH] Cu/ALEG R
Cu/ Al laminates rolled by corrugated roller
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