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Comparative Analysis on Characteristics of Extrusion and
Drawing for Monel Material of Special Alloy with
Rectangular Bar in Elastic Limit
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(Abstract)

Recently, the special alloy, for instance, such as Monel and Inconel, is used for
valves, bolt/nuts, and fittings in semiconductor facility, FCEV(fuel cell electric vehicle)
and hydrogen gas station, to reduce the hydrogen embrittlement. Even though the
Monel material has high cost, it is recommended to use for the cases of ultra high
pressure, ultra high leak-proof and so on. The purpose of this study is to investigate
the characteristics of Monel material within elastic limit through the comparative
analysis when Monel material is extruded or drawn. As the results, the deformation of
Monel material was increased as the number of pass was increased, further, the
deformation of Monel material by drawing was larger than that by extrusion. In the
safety factor, the case that load is less than 420kN, the plastic deformation due to
drawing could be happened faster than that due to extrusion. However, the case of
more than 420kN, it showed that the plastic deformation for extrusion and drawing
was almost similar.
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Fig. 1 Extrusion and drawing process ((b)—(c))
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Fig. 2 System for extrusion and drawing
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Table 1. Dimensions for each pass number
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Fig. 3 Dimensions of rectangular bar and boundary
condition

Conditions Pass 1 Pass 2 Pass 3
H1 (mm) 19.0 16.4 15.1
H2 (mm) 16.4 15.1 14.0
W (mm) 19.0 16.4 15.1
S (mm) 1.3 0.65 0.55




Table 2. Material properties

Yield | Ultimate
stress | stress
(MPa) | (MPa)

Density| E |Poisson’s

Part (kg/m®) | (GPa) | ratio

Special
alloy | 8910 | 169 | 0.295 689 758
(Monel)

Table 3. Analysis conditions

Conditions 1 2 3 4 5
Pass
(number) 1 2 3
F
(KN 10 140 280 420 560
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Fig. 5 Examples of image in cases of extrusion,
pass 1, 280kN

(a) Drawing [7]

(b) Extrusion

Fig. 6 Comparative image of safety factor in cases
of pass 1, 280kN
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Fig. 7 Comparative results for extrusion and drawing
according to pass number in case of 280kN
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