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Effect of Heat Treatment Process on Mechanical Properties of
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Abstract: In order to systematically study the effect of quenching and tempering temperature on the mechanical proper-
ties of 21Cr12MoV martensitic heat-resistant stainless steel, specimens of the steel were prepared using various heat treat-
ment processes. Subsequently, tensile tests, hardness tests, impact tests, as well as metallographic and fracture surface
analyses were conducted. The results show that the tensile and impact properties of the material are optimal when the
quenching temperature is 1 050 ‘C. The tensile strength is 973 MPa, and the impact energy is 37. 6 J. As the tempering
temperature increases, the strength and hardness of the material gradually decrease, while the impact toughness gradu-
ally increases. To achieve the optimal strength - toughness balance and the best overall performance of the product, the
recommended heat treatment process consists of a quenching temperature of 1 050 ‘C and a tempering temperature of

630 C.

Key Words: 21Cr12MoV Steel; Martensitic Heat-Resistant Steel; Heat Treatment Process; Mechanical Properties

Cr13 BUREE N R IR FE ML 7 3B R AR
21Cr12MoV M TE Cr13 RIBL Al [l i A &b & B
A A —Rh el E bk, e TR Mo [ T 4
o R AR B 7 R IR EREE T, Mo REFI I A
RS RN 47180, A RE R D) TR 28 T PR EFRRE
P RIBHINA VITE , 0l 5 C45A T8 s di/NyR 8
VC B V(C, N)HT H AR, 38 2 £ T FLA 55 FIBH A & A iE
B, B i Rk A i B A

20 0 M SN Crl 3 B PR AR AN B 0 A ik B S 1Y
HAVHRE B2 AT 1 RS, A IR G VIR B B T
L SRS I 2 TR . XX 2013
AWK G AL T 2 RE AT ISR, R PLBE &

EBE® A ke T (1998—) , 55 AL, BB T AR 5
Editorial Office of Special Steel. OA under CC BY-NC-ND 4.0

E-mail : 790173@baosteel.com;

VA KCIRLE AE 920 CH, A BE 3K B o R AE . P
ZEUF X22CrMoV 12-1 AE5AN [l K J5 41 2R ) 244
REREA T ST, J BRI I B 2 1 4 o B R 12 A S
PR 1] R BRI, 8 5 g

21Cr12MoV J& —Fl B [T PR 9 , iX FA
AR R AT LLIE i B B T2 AT s Ak , R A R
Je ARk B A N v e 9 T [ TR AR AR
TR A R R R DL R R R 1 B e R
ANFHAKEBE T 25 25 S 80 BHE AL SUR ], T 52
M Ly 2 e gE ™ BRI BFSY 21Cr12MoV A5 Y
FR) A b 3 S FBE 6T S R 2E LN g 2 B A R i o
Prf r= HA B X

rfE B EA: 2026-03-19



*2- RN
f L oy sl L N :ﬂ“ }* ==
1 1it3ﬁ1‘1'1‘451it3ﬁ7:7$ %2 21Cr12MoV AEFEHFHALETZ

1.1 R

AR 5 i R A 56k AR KA 21Cr12MoV A
SRR, B AR G110 mm, HoAE 7= T4k .
50 t HL IR IR B — HL 3 T AR — B il — 1B 2k Ak
B AR W1

&1 21Cr12MoV RFRUZER 5 (RESH )
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Table 2 Heat treatment process of 21Cr12MoV stainless

steel
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Fig. 1

Effect of quenching temperature on properties :

(a) strength, (b) Brinell hardness, (c) impact energy
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Fig. 2 Effect of tempering temperature on properties : (a) strength, (b) Brinell hardness, (¢) impact energy
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a) 640 °C, (b) 660 C,(c) 680 “C,(d) 700 °C, (e) 720 C
Microstructures at different tempering temperatures: (a) 640 ‘C, (b) 660 “C, (c¢) 680 °C, (d) 700 °C, (e) 720 °C
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Fig. 4 Carbides at different tempering temperatures : (a) 640 °C, (b) 660 °C, (¢) 680 °C, (d) 700 °C, (e) 720 °C
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Fig. 5 Impact fractures at different tempering temperatures: (a) (f) 640 °C, (b) (g) 660 ‘C, (¢) (h) 680 C, (d) (i) 700 °C, (e)
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