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Influence of Al content on Hardness of Weld Overlay

Hirokazu NAGAI, Teruki USUDA and Hirotsugu HORIO

Synopsis

To create a wear-resistant surface and lengthen mold life by repairing the wear surface, overlay welding is an indispensable

technology. Co based alloys (Stellite® alloys, etc.) are a general overlaying material. However, it has been pointed out that

overlay materials containing Co have an adverse effect on the human body and the environment. Moreover, Inconel 718, etc.

are also used as overlay material, though in order to obtain high hardness of weld overlay, it is necessary to conduct long aging

treatment. So, it is necessary to develop cladding materials that do not adversely affect the human body or the environment. In

this paper, the influence of Al content in weld overly on hardness was investigated. As a result, adding Al to the SUS310S cladding

increased the hardness of the overlay without aging treatment. Moreover, when the Al content in the weld overlay was 5.2 mass%,
in the range of 200 to 600° C, it obtained higher hardness than the Stellite alloys.
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Table 1. Chemical composition (mass%).

Material C Ni Cr Al Fe
Welding |[SUS310S)0.04 | 20 | 25 - Bal.

rod Pure Al | - - - | >99 | -
Base plate | SUS304 [ 0.04 | 8 18 - Bal

TIG torch W electrode
SUS310S
Pure Al welding rod
welding rod

N4

SUS304

Fig. 1. Schematic diagram of welding setup.

Table 2. Weld overlay condition.
Current 120 A

Diameter of welding rod 1.2mm
Feeding speed of SUS310S rod 0.9 m/min
Feeding ratio of welding rod 1:0-055

SUS310S: Pure Al
Overlay process 18 pass - 3 layer

Gas flow rate 7 L/min, Argon
Preheating / Postheating None
Interpass temperature control None
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Fig. 2. Appearance of weld overlay.



Table 3. Chemical composition of weld overlaid metal
(representative sample, mass%).

Si Mn Ni Cr Al Fe

Sample 1 | 0.44 | 1.62 | 18.3 | 24.5 |0.005| Bal.

Sample2 [ 043 | 1.56 | 17.6 | 23.8 | 2.5 | Bal.

Sample3 [ 0.41 | 1.51 | 16.7 | 229 | 5.2 | Bal

Sample4 | 0.39 | 1.45| 156 | 21.9 | 8.6 | Bal.
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Fig. 3. Effect of Al content on hardness of weld overlay.
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Fig. 4. High temperature hardness of weld overlaid
metal.
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Fig. 5. EPMA analysis of weld overlay (Al: 5.2 mass%).
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Fig. 6. Results of X-ray diffraction.
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Fig. 7. Chemical composition and phase of weld overlaid

metal.
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