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Forming Process and Analysis of 436L. Ferritic
Stainless Steel Heat Exchanger Plate

Wang Guotao, Wang Guiquan, Liu Zhongli, Wang Mingjia
(College of Nuclear Equipment and Nuclear Engineering, Yantai University, Yantai 264005, China)

Abstract: In order to resolve the cracking problem of 436L ferritic stainless steel heat exchanger plates during stamping
forming, the forming characteristics of two typical corrugated structure heat exchange plate were studied through Dynaform
numerical simulation analysis and stamping forming experiments, the evolution of forming limit and thinning rate during
the forming process was analyzed, and the influence of plate thickness and corrugation parameters (corrugation pitch) on
crack location and degree of cracking was studied. Additionally, the impact of corrugation pitch on thinning rate was also
discussed. The results indicate that the cracking and thinning of 436L ferritic stainless steel heat exchanger plates are both
affected by plate thickness and corrugation parameters. For shallow corrugated heat exchanger plates (corrugation depth of
2 mm), the vulnerable area for cracking is the top of the corrugation’s rounded corner. Increasing the plate thickness sig-
nificantly affects the tendency for cracking and thinning rate, with a decrease of approximately 2. 6% in the maximum thin-
ning rate at the rounded corner for every 0. I mm increase in plate thickness. At this point, the maximum safe thinning
rate for forming is 18.9%, and the minimum forming plate thickness is 0.6 mm. For deep corrugated heat exchanger
plates (corrugation depth of 2. 6 mm) , the vulnerable areas for cracking are the sides of the corrugation’s rounded corner
and the top of the rounded corner. Increasing the plate thickness has a smaller impact on the tendency for cracking and
thinning rate, with only a decrease of approximately 1. 4% in the maximum thinning rate at the rounded corner for every
0. I mm increase in plate thickness. To ensure that the quality requirements for forming are met, it is necessary to increase
the normal pitch of the corrugation.

Key Words: Plate Heat Exchanger; Heat Exchanger Plate; 436L Ferritic Stainless Steel; Numerical Simulation; Thin-
ning Rate
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Table 1 Chemical composition of 436L ferritic stainless steel %
TiH c Si Mn P Cr Mo Nb N
Frife <0.025 <1.0 <1.0 <0.04 <0.03 16.0~19.0 0.75~1.25 8(C+N)~0.8 <0.025
S 0.009 0.25 0.33 0.012 0.001 17.2 1.13 0.08 0.004

R2 A36LINRH NFMERESH
Table 2 Mechanical property parameters of 436L steel plate

MR /GPa S RIRIE/MPa  HUBLISRE/MPa LR 5L SR REL S EE G G - - % ) G < A I~ o6 (4
E R, R, n K T, Tys Too
200 267 524 0.215 726 1.786 1.689 1.853
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Fig. 1
stage of 436L steel plate

True stress—strain curve in the plastic deformation
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Fig. 2 Heat exchange plate of plate—type heat exchanger
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Fig. 3 Schematic diagram of heat exchanger plate model and

corrugated structure
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Fig. 4 Finite element model of heat exchanger plate stamping

forming
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Table 3 Structural parameters of heat exchange plates for MR6 and MR10 plate—type

o B K mm ARG /mm PESORMA ) WEGEM N /mm PSR mm PEEA A mm BUR )R /mm
L L, B A h r t
> w
MR6 430 250 30 6.25 2 15 0.5/0.6/0.7
MR10 450 370 60 8.62 2.6 22 0.5/0.6/0.7
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