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Abstract  To investigate the grain growth behavior and its mathematical model of 45Cr14Nil4W2Mo heat—
resistant stainless steel, grain growth experiments were conducted. A qualitative analysis of the microstructure
morphology was performed, revealing that the grains of the heat—resistant stainless steel exhibited an equiaxed grain
structure within the temperature range of 1 100 to 1 200 K, whereas the grains exhibited a mixed grain structure
within the temperature range of 1 300 to 1 400 K. Additionally, a quantitative analysis of the average grain size was
conducted, and the specific effects of holding time and temperature on the grain growth behavior of the heat-resistant
stainless steel was thorough discussed. Based on the traditional Sellar and Beck model, a modified mathematical
model for grain growth was proposed and calculated to characterize and predict the grain growth behavior of the heat—
resistant stainless steel. The results show that the modified model exhibites significant advantages in prediction
accuracy compared to the traditional model.
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Fig. 1 Initial microstructure of heat-resistant stainless steel
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Fig. 2 Grain growth experiments processes of heat-resistant

stainless steel

FHIMEIT.Z  hitp://www.yhelgy.com  20254F 5534



2 FER5IHE
2.1 BAEKAKER

F 1R T A5 WAE 1 100~1 400 K., 0~
7200 s IR A T RSB A . R 1 ETH#HOR
BN ROR L ZUE S Re 8 1, 7E 1 100~1 200 K i
DX H) P R S 0 2SR T D A A ks ) RS 8/ L
AR50 I S RIE 2, SIS ks A A B B i AR

IM7E 1 300~1 400 K A9 EE X [H] Py, — 26 5 5T iR 22

1% % 3 I A B RLG 5 300 i RLZ T 28 9B IF

BRI ERE . X — I FR B 2P BT KRS Sk e

B, SRR 28 A A Bl A R B R Y /N i b

R MIES . X &R TERRBEE T, fkid

R AR A Sk 2B R s R R RS 3 —
5, SR RS RS A R

®1 ARREFRGTHAREROHUALR

Tab.1 The microstructures of heat—resistant stainless steel under different experimental conditions
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Tab.2 The average grain sizes of the samples under grain

growth experiment conditions

(R /K f kLR /um
0s 2400 s 4800 s 7200 s
1100 24.81 26.00 26.80 26.84
1200 27.53 30.85 33.16 34.74
1300 30.28 37.45 40.55 43.61
1 400 34.83 45.42 51.99 54.81
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Fig. 3 The variation of the average grain size of heat-resistant

stainless steel with holding time

2.3 {RIRIREX BALE KA
P 4 7R 1 ok RS BB PRI B A T 2

60

—a—0s

—a—-2400s
50 } |—=—43800s
—u—72005)

D/pm

40
30 //
20

1100 1200 1300 1400

T/K
P4 T AN B AN F 2 o RS B Ot 2 922 Ak

Fig. 4 The variation of the average grain size of heat-resistant

stainless steel with holding temperature
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