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Abstract
This research aims to investigate the effect of process annealing temperature on the formability in
different rolling directions, specifically focusing on the anisotropic behavior of stainless-steel sheet. The
objective of the study is to design and conduct experiments to evaluate the deep drawing behavior and
drawability of SUS304 stainless steel sheets, which are widely used in various industrial products. The goal
is to develop a comparative predictive approach for analyzing the influence of annealing temperature based

on mechanical properties, flange width, and wall thickness variation of drawn cups. The specimens were
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annealed at three temperature levels: 200 °C, 400 °C, and 600 °C in an electric furnace for 5 minutes, with
30 specimens per condition. Tensile tests and cylindrical cup drawing tests were then conducted using an
Erichsen forming test machine, with the drawing ratio set at the standard value of 1.8. The experimental
results showed that the difference in flange width and wall thickness of the cups varied inversely with the
annealing temperature. Forming along the rolling direction resulted in the greatest reduction in wall
thickness but the widest flange, whereas forming in the transverse direction led to the smallest reduction
in wall thickness and the narrowest flange. These forming behaviors correspond well with the mechanical

properties obtained from the tensile tests.

Keywords: Annealing temperature, Mechanical properties, Formability, Anisotropic, Stainless steel
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2. NI NTUNITIVY
2.1 TEQN1INAADY

MuATeivhnsveassiulanswiumEnnédnl¥atinng SUS304 aunaninuvun 1.2 fadwns iesdurou
nseusauaztlansuiulUinITn T80 UAMUAIUIULTIRIUTIANIINITIAAIGY Ao muuuIn1sia (0°9) L
WUINTTIA (45°) LAgTNALINITIA (90°) TnBHANITVAREULIIAILARIRIS13T 1

AN5197 1 autRn1enalussasfiemnenissavedanswaumannantsaiunge sUS304

Yield Stress Ultimate Tensile Strength | Total Elongation
Rolling direction ) )
(N/mm?°) (N/mm?®) (%)
0° 241.967 721.477 65.834
45° 241.233 695.141 69.351
90° 251.575 726.387 63.167
iy 244.925 714.335 66.117
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Usznauluaag A1AINLAY o AN (Yield stress; YS) AUAIUNILLTIAIGIAA (Ultimate tensile strength;
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3. HANTIBUALBAUTIEHA
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3.1 @uUAn19na (Mechanical properties)
Funaaoulans i unannanlsaiy Jeun1svagoulssfmINLInsgIu ASTM ESM Aa8LAT 8svadey
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Rolling Yield Stress | Ultimate Tensile Strength |Total Elongation
Annealing Temperature
direction (N/mm?) (N/mm?) (%)

0° 241.967 721477 65.834

Non 45° 241.233 695.141 69.351
90° 251.575 726.387 63.167

0° 234.884 720.340 68.421

200 °C 45° 234.171 694.045 72.076
90° 244.210 725.242 65.649

0° 260.157 719.970 68.750

400 °C a5° 259.367 693.689 72.423
90° 270.487 724.870 65.965

0° 262.074 717.169 66.186

600 °C a5° 261.279 690.991 69.722
90° 272.481 722.050 63.505
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