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Development of Hot-Dipped Aluminum-Coated Steel Sheet with Excellent
Formability and High Strength at Elevated Temperatures
Susumu Fujiwara, Toshihiro Kondo

Synopsis :

“Alstar” is a hot-dipped aluminum-coated steel sheet with excellent heat resistance, thermal reflection, and corrosion resistance.
This paper introduces a new type Alstar that has been developed with excellent formability and high strength at elevated tem-
peratures. The steel substrate has a chemical composition of extra-low C-0.15% Ti-0.1% Nb. The addition of Nb is more effective
for increasing tensile strength at elevated temperatures without decreasing elongation at room temperature as compared with the
addition of Si, Mn, P, or Mo. The newly developed Alstar has excellent antioxidation property over 600C and excellent formability
equivalent to those of Ti-Cr Alstar, as well as high strength at elevated temperatures equivalent to that of High-Temperature
High-Strength Alstar. This newly developed Alstar is suitable for automotive exhaust systems such as front pipes and exhaust-

manifold covers.
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Table 1 Chemical compositions. (mass%)

C Si Mn P Ti Nb Mo

- 0.01 0.15 0.001 0 0
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Fig.1 Increase of tensile strength with 1% addition of each
alloying element at room and elevated temperatures.

1000

100 |

1 %% ) OEWKT & (%)
S

Si Mn P Nb Mo
Wt

2 IIIEH#E1%M ) OEUK T &
Fig.2 Degrease of elongation with 1% addition of each alloying
element at room temperature.
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Fig.3 Contents of each alloying element for increasing tensile
strength 10N/mm? at 700C and degrease of elongation at
room temperature.
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Fig.4 Comparison of tensile strength at elevated temperatures
between 0.1% Nb steel and existent products.
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Table 2 Chemical compositions andtensile properties of 0.1% Nb steel and existent products.

_— BoE F AL (mass%) vS TS Bl

(mm) C Si Mn Ti Nb (N/mm?) | (N/mm? (%)

0.1%Nb i 15 0.002 0.01 0.15 0.20 0.10 130 319 49
TS B E T OV A & —H 2 G 16 0.005 0.61 0.98 0.25 — 212 405 42
iR L YE 7 v 2 7 — A 24 8 16 0.003 0.01 0.15 0.20 — 119 304 51
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Table 3 Chemical composition of newly developed Alstar.

(mass%)
C Si Mn P Ti Nb
0.0014 0.03 0.16 0.008 0.15 0.09
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Table 4 Tensile properties of newly developed Alstar.

W | YS | TS | El nfili Tl
mm | N/mm?| N/mm?*| % |(10~15%)
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Fig.5 Comparison of tensile strength between newly
developed Alstar and existent products at elevated

temperatures.
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Fig. 6 Comparison of plane-bending fatigue properties of newly
developed Alstar and existent products at elevated tem-
perature.
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Table 5 Mechanical properties of newly developed Alstar weld tubes.
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Fig.7 Comparison of oxidation weight gains between newly
developed Alstar and existent products after cyclic
heating at 600~800C for 20h in air.
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Fig.8 Oxidation weight gains of newly developed Alstar after
expansion strained and cyclic heating at 800°C for 20h
in air.
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Fig.9 Microstructures of Al-coated layer before and after
cyclic heating test at 800C for 20h in air.
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