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Abstract : A norrlinear Finite Hement Method (FEM) was used to smulate the endquenching process of a P20
sed gecimen encgpsulated with refractory insulated material. In the modd , the therma loss throwgh the top and sde
surfaces was consdered. The termperature and structura dependent propertiesof the sted , asociated with the tenperature
dependent heat transer coefficient , were a0 consdered in the therma analyds. For structurd analyss, the addictivity
rule was adopted to calculate the incubation period of the diffusona phase trandormations, and the famous Avrami Equar
tion was used to caculate the amount of thephases. Diff usonless tranformation was conputed by the Koistinen-Marburg-
er equation. The smulated results showed that martendte existed in the area 30mm awgy from the Jominy end, bainite
exised 10 110mm from the Jominy end, and the rest area was conposed of pearlite and ferrite. Optical observations at-
tested the validity of the present modd .
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Tab.1 Chemical composition of P20 steel (mass, %)

' ’ C g Mn S P Cu Cr Ni Mo
0.28 0.20 0.60 0.03 0.03 0.25 1.40 0.25 0.30

Fg.1 Fnite dement mesh of the end-quench specimen
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Fig.4 Cdcuated and experimenta resultsof structure distribution
dter 7 200sof end-quenching (&) Celculated resutsof sructre
digribution (b) Contour of bainite disribution (c) Metdlograph
of the quenching end (martenste) (d) Metdlograph of the

section 50mm from the quenching end (bainite)

(e) Metdlograph of the section 150mm from the quenching end

(pearlite and a little fraction of ferrite) ( 30 )
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