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Effect of Steel Composition on Heat Resistance and High
Temperature Strength of Hot Dip Aluminized Steel Sheet
 Seijun HicucHI, Kenichi ASAKAWA, Takayuki OHMORI, Minoru FUJINAGA,
Fumio YAMAMOTO and Akinori MARUTA
Synopsis :

In order to assure heat resistance at high temperatures and keep high temperature strength of aluminized
steel sheet, the authors investigated the effect of the alloying elements added to the extremely low

carbon base steel containing titanium.
(1) Heat resistance

Titanium and manganese have remarkable effect on decreasing the oxidation weight gain.

However,

silicon, phosphorus and boron weaken the oxidation resistance in such a way to increase the oxidation weight
gain. Aluminium and chromium have no effect on heat resistance.

(2) High temperature strength

Boron is the most effective element to improve high temperature strength. Silicon, manganese and

phosphorus have also favorable effect on it.
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Table 1. Chemical composition of steels used (wt%) -

Steel C Si Mn P S Al Ti N B Cr
Base 0. 003 0. 04 0.15 0.01 0.01 0.03 0.15 0. 002 <0. 0001 <0.01
A — 0.04~0.5 — — — — — — — —

B — — 0.15~0. 8 — — — — — — -

c —_ — — 0.01~0.1 — — — — — —
D — — — — — 0.01~0.5 — — — —
E — — — — — — 0.05~0. 15 — — —

F — — — — — — — — <0. 0001 ~0. 002 —

G _ [ — — — — - — — <0.01~5
H — - 0.8 0.01~0. 1 — - — — —_ —
I — — 0.8 — — - s — <0. 0001 ~0. 002 —
J — 0. 04~0. 4 0.8 0. 06 — — — — — —
K 0. 003~0. 04 — 0.8 0. 06 — — — — — —
Remarks; —Means the same as base case
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Fig. 1. Effect of each element variation in steel on oxidation weight gain in steels A to G.
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Fig. 2. Effect of each element variation in steel on oxidation weight gain in steels H to K.
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Photo. I. Spotlike scale on coating surface after heating (800°Cx200h).
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(a) Ti 0.05% Alloy layer surface before heating
(b) Ti 0.05% Coating surface after heating at 700°C:X200 h [

(c) Ti 0.15% Alloy layer surface before heating
(d) Ti 0.15% Coating surface after heating at 700°CX200h _

Photo. 3. Effect of crack formed in alloy layer and Ti content in steel on the appearance of
scales after heating.
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Fig. 6. Relationship between increasing amount of
tensile strength and temperature as a function of
each element addition in steel T to K.
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