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ABSTRACT

Transition Nozzles are used in industrial air-cooled heat exchangers and widely used in industrial sites as
an important component in the heat energy transfer between a heat source and an actuating fluid. There is a
worldwide demand for transition nozzles with various materials and shapes, depending on the wuse
environment. This paper aims to improve the transition nozzle forging process suitable for the production of
many varieties using Steps 1 to 6 of the TRIZ Methodology for Problem Solving. By utilizing the TRIZ
Methodology, this study derives a method to design a variable mold, which is more efficient and can reduce
costs compared with having to use several molds. To verify the suitability of the methods derived using the
TRIZ technique, a forging analysis is performed on a transition nozzle using DEFORM®, a commercial
program for plasticity analysis, and the nozzle material is evaluated for damage as a result of deformation of
the transition nozzle thickness. The derived methods can be applied to transition nozzle formation equipment
to improve the efficiency of the formation process.
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Fig. 2 Transition nozzle shape and dimensions
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Table 1 Simulation condition

Parameter Unit Value
The Material of Pipe - A106-B
The Material of Mold - SKD11
Inside Diameter of SCH 100 mm 188.9
Inside Diameter of SCH 120 mm 182.6
Inside Diameter of SCH 140 mm 177.9
Thickness of SCH 100 mm 15.09
Thickness of SCH 120 mm 18.26
Thickness of SCH 140 mm 20.62
Thickness Strain Tolerance mm/mm 0.5
Angle of Mold for SCH 100 ° 65.98
Angle of Mold for SCH 120 ° 67.55
Angle of Mold for SCH 140 ° 68.56
Forging Stroke mm 170
Forging Speed mmy/s 1.5
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Fig. 9 Diagrams of existing forging methods and
dimensions
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Fig. 10 Thickness strain of SCH 100 using the
existing method
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Fig. 11 Thickness strain of SCH 120 using the
existing method
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Fig. 12 Thickness strain of SCH 140 using the
existing method
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Table 2 A comparison of thickness strain results

Thickness Thickness
Division Unit Strain of the Strain of the
Existing Variable
Method Method
8inch SCH 100 mm/mm 0.324 0.444
8inch SCH 120 mm/mm 0.304 0411
8inch SCH 140 mm/mm 0.358 0.396
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