5502 B 111 FEEREBFIR 2012 4E 11 H

Vol.22 No.11 The Chinese Journal of Nonferrous Metals Nov. 2012

TEHES: 1004-0609(2012)11-3029-09

55 A2 FGH9S SR TR 1 T A S0

oL Baal’ oK F IMEK?

(1. PURIACIH RS MoRLRl2E S TREZRE, T 6100315
2. JERURHECR Y. MPRIRLE 5 TR 22 R Bk AR &0, JEat 100083)

OE. AN 1050~1 140 'C. NASHZE R 0.01~10 s FIAL B K 50%H951 T, R Gleeble—1500 #
FERINUETTBES BB FGHOS & & MHRARIAT . SREW: AEEREATIRYRN B, FARN ) b AR
(B NI K, TR B WA N S s, I RN SIS s & S AR Bl AR L SE () T v R AR
TR BRI S Ny AR 0.1~10 s N, A S (E N ARBEIR BE TR IR, IR T R i N AR R
N 0.01 57", AE VAR 1100 CHI A . %82 RN & SRURARAAT W I, 5N 5N AS R
(Y 2 002 ek oM XU IE5ZAE IE Y Arrhenius 75 FEHEAT OO, S5O 1A 7 R R AR N, TR0 55 S5 50 (V)
EEE, PEIMARZE A 3.64%.

KEEIR: WU EUE FGHYS; Mo WARN 1, AR

RESES: TGI323 MRS A

Flow stress behavior and prediction of
spray-forming FGH9S superalloy at elevated temperature
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Abstract: In order to study the workability and establish the flow stress constitutive equation for spray-forming FGH95
superalloy, the hot compressive deformation behavior of the superalloy was investigated on Gleeble—1500 thermal
simulator at the temperature range from 1 050 ‘C to 1 140 °C, strain rate range from 0.01 to 10 s ' and deformation rate of
50%. The results show that, during the hot compression deformation of spray-forming FGH95 superalloy, the flow stress
increases quickly with the strain increasing and then reaches a peak, then decreases to steady value, and the
characteristics of dynamic softening are observed. The flow stress of superalloy significantly decreases with the
temperature increasing and the strain rate decreasing. The peak strain of superalloy reduces with the temperature
increasing, and gradually stabilizing in strain rate range from 0.1 s 'to 10 s '. However, the peak strain of superalloy

! and at 1 100 °C.Considering the impact of deformation on the flow

reaches maximum value at strain rate of 0.01 s
behavior, modified Arrhenius equation of hyperbolic sine was improved by introducing 4th order polynomial function of
strain. The predicted flow stress by the developed constitutive equation agrees well with the experimental results, and the
average relative error is 3.64%.
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Fig.2 True stress—true strain curves of spray-forming FGH95 at different strain rates and temperatures: (a) 1 050 C; (b) 1 080 C;

(¢) 1100 C; (d) 1 140 'C
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