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ABSTRACT

The welding repair of worn-out roller parts of rice combine harvesters may play an
important role in increasing rice productivity. The surface maintenance of a worn-out roller part
could improve its mechanical properties, extend its lifetime, and reduce rice production costs.
Therefore, this research aimed to repair the worn-out roller parts of rice combine harvesters using
flux-cored arc welding and to study the effect of the welding repair on mechanical properties and
microstructures of hard-facing weld metal.

Authentic worn-out roller parts of rice combine harvesters were used in the experiment.
Gas metal arc welding and flux-cored arc welding processes were operated. The welding ampere
was set at 170-270 A and the welding speed was 290-510 mm/min. Then, the repaired rollers were
cut to study the mechanical properties and the chemical microstructures of hard-facing metal using a
scanning electron microscopy (SEM) technique. Finally, the data were compared and analyzed.

The research revealed that when the current was set at 270 A and the welding speed was
290 mm/min, the welding parameter indicated a minimum weight loss of (0.29g). The decreasing
current and the increasing welding speed could reduce the weight loss. Moreover, the process could
develop the wear resistance of the surface. In addition, the increasing current affected the
distribution of chemical compositions of reinforced elements in the welding metal as the distribution

of chromium carbide phase and iron carbide phase were found in hard-facing weld metal.

Keywords: welding repair, hard-facing welding, roller, rice combine harvester, flux-cored arc

welding
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14 < o a 1A I a
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o

FIUMaNMUAN (% lagrinmiin)

Faydnwal
C Si Mn P S

S 10C 0.08-0.13 0.15-0.35 0.30-0.60 0.030 max.  0.035 max.
S 12C 0.10-0.15 0.15-0.35 0.30-0.60 0.030 max.  0.035 max.
S 15C 0.13-0.18 0.15-0.35 0.30-0.60 0.030 max.  0.035 max.
S 17C 0.15-0.20 0.15-0.35 0.30-0.60 0.030 max.  0.035 max.
S 20C 0.18-0.23 0.15-0.35 0.30-0.60 0.030 max.  0.035 max.
S 22C 0.20-0.25 0.15-0.35 0.30-0.60 0.030 max.  0.035 max.
S 25C 0.22-0.28 0.15-0.35 0.30-0.60 0.030 max.  0.035 max.
S 28C 0.25-0.31 0.15-0.35 0.60-0.90 0.030 max.  0.035 max.
S 30C 0.27-0.33 0.15-0.35 0.60-0.90 0.030 max.  0.035 max.
S 33C 0.30-0.36 0.15-0.35 0.60-0.90 0.030 max.  0.035 max.
S 35C 0.32-0.38 0.15-0.35 0.60-0.90 0.030 max.  0.035 max.
S 38C 0.35-0.41 0.15-0.35 0.60-0.90 0.030 max.  0.035 max.
S 40C 0.37-0.43 0.15-0.35 0.60-0.90 0.030 max.  0.035 max.
S 43C 0.40-0.46 0.15-0.35 0.60-0.90 0.030 max.  0.035 max.
S 45C 0.42-0.48 0.15-0.35 0.60-0.90 0.030 max.  0.035 max.
S 48C 0.45-0.51 0.15-0.35 0.60-0.90 0.030 max.  0.035 max.
S 50C 0.47-0.53 0.15-0.35 0.60-0.90 0.030 max.  0.035 max.
S 53C 0.50-0.56 0.15-0.35 0.60-0.90 0.030 max.  0.035 max.
S 55C 0.52-0.53 0.15-0.35 0.60-0.90 0.030 max.  0.035 max.
S 58C 0.55-0.61 0.15-0.35 0.60-0.90 0.030 max.  0.035 max.

S 09C K 0.07-0.12 0.10-0.35 0.30-0.60 0.025 max.  0.025 max.

S 15CK 0.13-0.18 0.10-0.35 0.30-0.60 0.025 max. 0.025 max.
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Abstract
Reuse of a worn-out roller part in a rice combine harvester using a weld repair, is an important
method for increasing rice productivity. This is because of itis a local surface modification that can improve
mechanical praperty of a surface, extend a service time, and also reduce a production cost of rice farming.
Therefore, a welding repair data should be prepared and can be useful for a rice farming developmentin
a near future. This paper aimed to welding repair a roller part in a rice combine harvester and to study an

effect of welding parameter on mechanical properties and microstructure of the hard-faced weld metal.
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The summarized experimental results were as follows. The optimum welding parameter that showed the
lowest welght loss of 0.2 8 g was composed of a welding current of 27 0 A and a welding speed of 280
mm/min. A decrease of welding current and an increase of welding speed affected to decrease the weight
loss of the specimen that implied an increase of the wear resistance of a surface. An increase of a welding
current affected to disperse the chemical composition of a reinforce elements in a weld metal as a
dispersion of a chromium carbide phase or iron carbide phase in a hard faced-weld metal.

Keywords: Welding Repair, Hard Faced Welding, Roller
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