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Machining Characteristics and Cutting Force Analysis of Hardfacing
Overlay Welding in High Chromium Carbide

Min-Ho Kim*, Tae-Young Kim"

‘ Abstract |

Hard facing overlay welding in high chromium carbide is a representative way of extending the fatigue life or
recompensing damage, because workpiece surface is uniformly overlay-welded by alloy material. In general, grinding
process is currently used for finish due to hardness of weld material. The development of tool material, such as PCBN,
has made it possible to use turning instead of grinding. There are many advantages of hard turning, as lower equipment
costs, shorter setup time, fewer process steps, higher material removal rate, better surface integrity and the elimination
of cutting fluid. In this paper, machining characteristics and cutting performance are examined to investigate turning

possibility of overly welding in high chromium carbide.

Key Words : High Chromium Carbide(11Z-2€FS}HS), Hardfacing(SH=3]]|4]), Cutting Resistance(‘d4F4]a}), PCBN tool(CBN
PFAR} 225, Overlay Welding(£-4-8-7)
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Fig. 1 Overday welding process for hardfacing

Table 1 Chemical compositions of workpiece

Chemical composition(wt. %)
Cr Si Mn
1833 | 0.69 1.95

%
Carbide

35.7

Fe
Bal.

3.31
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Table 2 Cutting conditions

Speed(m/min) 40, 72, 100
Feed rate(mmy/rev) 0.105, 0.157, 0.209
Cutting Depth(mm) 0.05, 0.1, 0.15

Tool Material

High CBN(KB90)

(£
headstock :l:l—’
L / surftest g
workplece

‘*tal\StOCk

Fig. 2 Schematic diagram of experimental apparatus
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Fig. 3 Average cutting resistance for SS41, AISIS2100,

chromium carbide(feed rate = 0.157mm/rev, cutting
depth = 0.1mm, cutting speed = 72m/min)
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