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Effect of Solution Temperature on Microstructural Evolution
and Tensile Properties of Hot-rolled Haynes 230 Alloy Bar

Ding Zuojun, Guo Liang, Xu Xiaoyi, Wei Hang
(Wuxi Paike New Materials Technology Co., Ltd., Wuxi 214161, China)

Abstract: Haynes 230 is an important candidate material for high temperature components in ultra-high temperature gas-
cooled reactors, concentrating solar power and advanced ultra-supercritical coal-fired generating plants. In order to estab-
lish the alloy microstructure control criterion, it adopts the hot-rolled forming plate and adjusts the solid solution tempera-
ture , the law of microstructure evolution of the behavior of precipitation phase dissolution and the change of grain size dur-
ing solution treatment were studied, The results showed that the hot-rolled plates were composed of equiaxed austenitic
grains with the average grain size of 32 pm. the main precipitation phase was detected to be M,C carbide and the metal
cluster M was composed of W and Mo. The carbide content and particle size of M(C varied little and the austenitic grains
coarsened little during solution treatments in the temperature range of 950-1 150 °C. With the increasing of solid solution
temperature to 1 180-1 200 °C, the carbide content of M(C decreased, the particle size decreased, and the grain was coar-
ening; At 1230 °C and 1250 °C, the dissolution of M(C and the coarsening of grains became obviously with the average
grain size to be 142 pwm and 201 pwm, respectively. Tensile strength at room temperature and 750 °C decreased slightly
with the increasing solution temperature , while tensile strength at 900 °C increased. The grain size and the related solu-
tion temperature was recommended to be controlled in rang of 76-142 pm and 1 200-1 230 °C based on the present experi-
mental investigation, respectively.
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Fig. 1 Dimensions of tensile test specimens of Haynes 230 al-

loy at room temperature and high temperature

&1 Haynes230 5&EUFH T (RESH)

Table 1 Chemical composition of Haynes 230 alloy ingot %
C Si Mn S Cr W
0.10 0.35 0.46 0.005 <0.0005 21.80 13.90
Mo Al Ti La B Ni
1.32 0.41 0.02 0.023 0.005 Bal.
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Fig. 2 Microstructure of hot-rolled bars of Haynes 230 alloy :
(a) OM microstructure, (b)SEM microstructure, (¢) TEM mi-
crostructure, (d—e) element distribution pattern of precipitates
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Fig. 3 Microstructure of Haynes 230 alloy bars solution treated at different temperatures :

(d) 1200°C, (e) 1230°C, and () 1 250°C

(a) 1100°C, (b) 1150°C, (c) 1180°C,
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Fig. 4 Relationship between solution temperature and grain
size of Haynes 230 bar

g B

—
h
=

JFiﬁ.nl_liuﬂR*:l‘m m
g 8

| LB
1_——'-.’—__‘_—-'-‘

1000 1050

A

1N

2l . TRYHE
~——In( ¢ }==22178/T+22.952)
——In( o0 }=—4239/T+7.493

0.00080 0.00085 0.00090 0.00095 0.00100
1T/ K

K5 Haynes 230 B bA Shobn R 5 [ IR B2 OC R U4 il £k

Fig. 5 Fitting curves between solution temperature and grain
size of Haynes 230 bar
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Fig. 6 Distribution of carbide particles in bars solution treated at different temperatures :
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Table 2 Tensile properties of solution—treated Haynes 230
alloy

FffRLEE ~C FA%RIE )C Rp,/MPa R /MPa  A/%
1100 332 819 515
1150 333 813 52.5
. 1180 341 824 55.5
i
1200 333 813 56.0
1230 337 805 54.5
1250 324 756 47.0
1100 228 510 95.5
1150 221 513 96.5
1180 237 518 81.5
750
1200 216 520 81.0
1230 229 525 80.5
1250 210 506 50.0
1100 157 246 1375
1150 161 250 1185
1180 160 251 109.5
900
1200 157 259 96.5
1230 160 263 89.5
1250 161 270 84.5
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