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Optimizing Design of Fe- graphite-B,C in Wearable Welding Rod
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(School of Materials Seience & Engineering Jiamusi University , Jiamusi 154007)

Abstract: L9 (3*) orthogonal form was applied in overlaying welding rod design. Fe graphites B4C three factors were used as
variables. Through optimizing design and regression equation of metal hardness the influencing rules of Fe, graphite and B,C
on metal hardness and wear-resistance in overlaying were found. The results indicated that the effect was reduced from
B4C , Fe to graphite. Metal hardness and wear-resistance were increased with the increase of B4,C , Fe and graphite. The
welding line showed good moldability and little splashing when Fe was increased. But welding line had bad moldability when
graphite was increased, and great splashing happened when B,C wags increased. 68~71 HRC of metal hardness and the best
performance of overlaying welding were obtained by optimizing design
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Table 1  Values of factor and level
SIS F1 F2 F3
1 0 30 15
2 4 10 10
3 8 20 5
2
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Table 2 Orthogonal form of different factors and levels

e 1 3 4 2
1 1 1 1

2 1 2 2

3 1 3 3

4 2 2 3

5 2 3 1

6 2 1 2

7 3 3 2

8 3 1 3

9 3 2 1
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Table 3  The evaluation of welding rold technical
properties
has Faglbk R BEREME  RIR A
1 C B C C C
2 A C B D D
3 C C B C C
4 C B B D E
5 A C B A B
6 B B B A B
7 B B B B B
8 B A A B B
9 A C B B B
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Table 4 HRC and wearing weight loss of overlaying
layers
Ea2 % PR B2 B
1 45
2 32
3 51.5 0.00887
4 36.33
5 59.83 0.00657
6 52.67 0.0058
7 67.5
8 65.5 0.00573
9 67.17 0.00473
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Fig.1 SEM morphologies of some overlaying layers after wear test (a) NO.3 (b) NO.5 (c) NO. 6 (d) NO.8 (¢)NO.9
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Fig.2 Metallographic microstructure of some overlaying layers X 750 (a) NO.3 (b) NO.5 (c) NO. 6 (d) NO.8 (¢)NO.9
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