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Table 1 Chemical composition
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Table 2 Increase of diameter and thickness of
coating layer for tensile specimen

] . Variation of diameter | Thickness | Thickness
Specimen igfrrlréerq;z)il i (mm) {I%Clriﬁsi ;)f lof alumini-| of alloy
number | - { befor i frer a eﬂ/e ~um layer layer

| (sec) | efore | after (%" | (mm) (mm)
1 ] 5 f 4,600 ’ 4.646 i +1.00 { 0.016 0.015
2 | s | ase | wee| 4139 | 0.016 0.028

{ i

3 i 60 § 4,601 | 4,684 g +1.80 ) 0.016 ‘ 0. 040
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Table 3 Mechanical properties of uncoated and aluminized specimens

. . I Impact Yield point Elongation
Specimen Time of | Tensile | 2
immersion | strength | Q value (kg/mm?) ? (%)
number (sec) (kg/mm2) k8- %mg) upper lower static ‘ impact
0 0 45.6 ‘ 18.8 28.5 28.0 ' 38.3 } 32.0
1 5 | a6 | 81| 318 29.6 ! 36.8 !
2 30 8.5 | 180 20.7 | 28.7 | 363 | 8.5
3 60 8.1 17.0 29. 4 ' 28.4 | 3.6 | 2.9
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Fig. 2 Variation of the mechanical properties and the thickness TINT L 7= 3o T ik

of coating layer with the time of immersion, for the static
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Photo. 1 Cracks—phenomena due to static tensile stress. The time of immersion
was 5 sec. The diameter of specimen was 4.645mm. (&) corresponds with
yield point. (b) corresponds with maximum stress.
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(1) A 8 4 ®) (6)
Okg (a)510kg (h)755kg 744kg 730kg 580kg

Photo. 2 Cracks—Phenomena due to static tensile stress. The time of immersion
was 30 sec. The diameter of specimen was 4. 665mm. (&) and (b) are shown
in Photo. 1.

(1) (2} (3) {4) (5) (6)
0kg (@)520kg (hi742kg 722kg 700kg 610kg

Phote. 3 Cracks—Phenomena due to static tensile stress. The time of
immersion was 60 sec, The diameter of specimen was 4.680 mm,
(&} and (b) are shown in Photo. 1.
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a b [
Photo. 4 Cracks in impact tensile test pieces for different
types under various condition.
a : The time of immersion was 5 sec.
b : The time of immersion was 30 sec.
¢ : The time of immersion was 60 sec.
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Table 4 Mechanical properties of annealed specimens

teﬁ? I?eer féﬁfe Aarllrelsling OfT;ﬁgl;mle:;er ’l‘setrézgz t}l i Elongation % Yield poi‘nt
o) (hour) (mm) (kg/mm?) { (%) | (kg/mm?)

o | 0 o | 43.5 | 29.8 30.0

o | 0 . 0.024 [ 43.9 } 28.6 ; 30.0

200 | 1 0.025 ] 13.3 | 2.8 | 28.1

300 l 1 | 0.025 | 43.3 { 29.8 28.3

500 | 1 i 0.027 J‘ 3.0 50.1 | 30.0
500 5 } 0.033 j 42.6 | . os8 28.6
700 5 0.045 | 1.5 | 28.1 28.6

(a) * 400 )] > 400 (©) X 400
aluminized 200°C 1n annealed 300°C 1n annealed

Photo.5 Effect of annealing temperature and annealing time on the thickness
of alloy layer.

() %400 (e) X 400 (£) X 400
500°C 1n annealed 500°C 5n annealed 700°C 5n anneald

Photo.5 Effect of annealing temperature and annealing time on the thickness
of alloy layer.
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Table 5 Effect of thickness of alloy layer on contact strength

Component of
bath

Alloy layer Strength
(mm) (kg/mm?)

0.121 [ 5.37 [ Al

Q%71 5.64 | Al-Zn
awof 5.74 Al-Zn
Q%o] 6.05 Al-Zn
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Summary

A Fundamental Study of Aluminized Steel (2nd Report).

—On the mechanical properties—

Yoshio KATO

(Department of Mechanical Engineering, Faculty of Engineering)

The foundation materials (0.25% carbon steel) were used in the “normaliz-
ed-structure” condition. They were carefully machined to size (4.6mmg), and
then dipped into molten aluminium bath held at 700° C.

The time of immersion was respectively 5,30 and 60 sec. in order to know
the difference in the thickness of alloying layer. The thicknesses obtained
were respectively 0.015, 0.028 and 0.040mm.

The static and impact tensile tests were made on the uncoated and the
aluminized specimens. The results of the tests are summarized as follows:

1) Tensile strength and elongation of aluminized specimens were lower
than those of uncoated specimens. But yield strength of coated specimens was
better than that of uncoated specimens.

2) When the specimens were dipped for 5 sec., the cracks came out in
the alloying layer itself, while the fractures of the foundation steel dipped for
60 sec. appeared along the boundary between the alloying layer and the foun-
dation steel.

3) The specimens which were dipped for 5 seconds showed numerous small
scales in all the surface of coating. When the time of immersion was 60 seconds,
the specimens were broken along the boundary without the appearance of
scales in the coating surface.’



