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The Fundamental Investigation of the metallic
crystal and Hardness in the deposit metal and
heat affected zone of mild steel weld,

Yasuji MAKISHI, Hideo KANESHIRO, Kiyohiro MIYAGI

This paper presents the effect of the observation of micrograph of metallic

crystal and hardnzss tests in the weld deposit metal and heat affect zons. The

emphasis is placed on ths changes of hardn=ss and metallic crystal transformation

due to the affect of welding current and preparing heat.

As the welding current and a preparing heat rising, the changes of the metallic

crystal in heat affect zone and weld deposit metal is shown in the micro-structures.

The hardness in heat affect zon= and weld deposit metal is dropped by welding

current condition and preparing heat condition, but the change of hardness and

metallic crystal in the basic metal is very small.
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Table 1. Chemical composition of welding
base metal. (%)

C t Si | Mn P S 1 Cr
0.16 {0.009 0.57 | 0,05 | 0.05 ‘ —
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Fig.1 Submarged arc welder
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Table 2. Chemical compositions of welding

wire. (%)
C Mn Si Cr
0,13 1.95 0.03 —
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Table 3. Conditions of the welding.

test piece * preparing welding ‘ vilbs ! ‘ welding !
ge | Energy
specifica- heat current ] | speed | Remark
tions. C A | v ] J/cm ‘ cm/min ‘4
36000
u 600 30~35 > o ! 30
21 (23%) 800 35 | 88000 ‘ 30
70000 »
a1 1000 B~ | 000 | X |
44400 |
12 600 37~38 ‘ ~ 45600 30 3
22 100 800 0 | 64000 | a
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13 600 zeas | 30
23 150 800 3B~38 o S 30 65
33 1000 40 80000 30
14 600 s~38 | 200 30
24 200 800 35 56000 30 20
34 1000 40 80000 30
18 600 40 48000 30
28 300 800 40 64000 30 90
3 1000 40 80000 30
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Fig.2, (a) Make a collection test piece.
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Fig.2, (b) Hardness test in a position
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Fig.3 Effect of Rockwell heardness test on the
place of II by the preparing heat change.
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Fig. 4 Effect of Rockwell hardness test on the
place of III by the preparing heat change.
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Fig.5 Effect of Rockwell hardness test on the
place of II and III by the changing
current,
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Fig. 6 Effect of hardness test on the effective
place by the current constant.



Photo.l Micrograph of the effective place
1 : Magnification
I : Effective test place
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Phot. 2 Micrograph of weld depositmetal,
heat affected zone and base metal
1 : magnification
I : Effective test place
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