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Abstract: As an important component of aviation engine compressors, stainless steel half casings not only need to have
good corrosion resistance and strength but also have very high hardness requirements, which must be controlled at 221~
294 HBW. 06Cr16NiSMo stainless steel was heat treated at different quenching temperatures and tempering temperatures,
and the effects of heat treatment on the microstructure and mechanical properties of the samples were studied. The results
show that with increasing quenching temperature, the tensile strength increases and then decreases, the yield strength
decrease and then increases, the plasticity and toughness decrease and then increase, and the hardness gradually increases.
At a quenching temperature of 1 070 °C, the tensile strength of the alloy reaches a maximum, the plastic toughness
increases, and the hardness increases. With increasing tempering temperature, the strength and hardness first decrease and
then increase, the plasticity first decreases, then increases, and finally decreases, while the toughness first increases, then
decreases and finally increases. When the tempering temperature is in the range of 580~650 °C, the tensile strength,
plasticity, toughness and hardness of the alloy all meet the technical conditions.

Key words: 06Cr16NiSMo stainless steel; heat treatment process; metallographic structure; mechanical properties

o [ %01

X2 LI A S i 25 2 s AL LAY B 22 4
oy, TAEME %% AUCEAE iR 5 T T
VB i B R 32 — R il A fR il 23 ok 55 22 b T 200
DR Ik SRS 22 HILIRE AN (SR A 850 vy 1) 5 2 R 1, i
L S8 SRR A I By R A | Y 22

I #5 H #3: 2023-11-23
fE& o i
5| A,

2024,45(11): 1099-1104.

JEWA A EERAEE P . HRTXELE A 2% M fg
Febrde . BUH IR 0, =750 MPa ., i IR 58 JE 0, =
550 MPa  ffi K RA =15% | 10 4 K Z=35% . vh ifi )
Axy=50 T, 7 GBS B (HBW): 221~294, XL H
06Cr16Ni5SMo & 4x K % #% & T B . 06Cr16Ni5SMo

24,1997 AR A B, ) 9T BRI 32 A i TR A 4 e ISORS 9 55 1 7 1Y 1 AF . Email: 171393315@qq.com
o, WAk R, R8BS, Y H AR I T 2% 06Cr16NiSMo A 45 4R 4 4115 F1 A PERE B B2 R [T]. 5 R

PAN X, YICS,HUANGQY,WUIJT,SHAO W B, FAN Y. Effect of heat treatment on the microstructure and mechanical properties
of 06Cr16Ni5SMo stainless steel[J]. Foundry Technology, 2024, 45(11): 1099-1104.

https://www.cnki.net



<1100+

FOUNDRY TECHNOLOGY

Vol.45 No.11
Nov.2024

S AR D RAR AN %G 4 AR EIY
i ok AE F . WFSE I, AR T X T
06Cr16NisSMo 5 4 1 41 A Ak A AR K1 52 g 15101,
Tl B R R A A B T2 PR K (] ok b B8

AR S 33 XF06Cr16NiSMo & 43 I RE7E A [ 145 k.
AT R T #A B G X AS TR SR AR BE 25 T &
S A AT B AR o BE R R E AT IO B B &
FHLIE fe A b 3 T 25 | LA A2 AL I A 2 B 42 o) 22
KO PRIENLE T AR R 22tk il SEE,

1 ZWHBSHIE

K HI06Cr16NiSMo & & 1B Mo Xt 4, HAk~#
BT R, RTS8 ER2, 8 B
B T R R AR B2 N 5 T R (15 mmix
70 mm) , #4210 5 7 T2 S H0K 06Cr 6-
NiSMo il B 78 8 F A EZS b SR YRS in i, T
TR R /NTF 15 °C/min,  HEATAS 6] 1 IR BE (1) 4 Ak
B VKRR N T AR N6 mm, bR K E N
30 mm [ A5 #E 78 3 FT10 mmx 10 mmx55 mm
PV AL oh o iR L 43 R (4 T A TR A
J7 ) (HB 5143)F1¢ 4 Ji & i wp iR 50 7775 )(HB 5144)
AT E WA T P (1 75 % . Landmark) F1

I (B A LS NI750C), X5 58 i, XHR AL
) T S 40 SR FH GX-7 181622 B 3058 A1 Sigma3 0044 45
AT A S ER

R B 000 3 25 S o BB e e A R 1 VAR KR AR
R TT S o DA AL Y VAR R B R AT 10 K A
AbFE T 5 R T AS [R] 0] B ) Ak PR 58 42 ik
AHTE I AT A B R A fn ohs i, DA KR
AT W,

2 IWHERKEITR

2.1 ENBEIT06Cr16NiSMod £ HAF HF A

A

P& 1 A12 4 06Cr16NiSMo & 4 4 Bl 248 i3 950 |
1 .000.1 0701 100 °C ¥ K J5 1 4 AH 20 21 & SEM [¥]
G B VR AT 28 ek VR KO IS G G M A 2 22
TR AIR A K AR HS-BK B AR+ AR LG AR, R
PR LIS B | B 58 AR & 0T 62,1 wm,
ZE )R 2 £0.021 wm, Fifi % VIR BE 34, 5 [
TR B B S5 BRI, 161 070 OCTRE IR EE I A 5 TG |
1100 °CH K LB T [GAR 9 M 55 RT SEAR AR | 5%
A B RARIJEAE9S0 °CHe /b, £E1 000 °CHif 14 FI A
B 4% B ERR 25 (A5 A R 1) S TR 5 2 AL 1 5 5 o

1 06Cr16NiSMo R E W& & W ER 5
Tab.1 Chemical composition of the 06Cr16Ni5SMo stainless steel alloy

(mass fraction/%)

Element C Si Mn P Cr Ni Mo Cu \%
Content 0.049 0.42 0.30 0.011 0.002 9 16.44 5.57 0.71 0.003 9 0.003 7
52 RS S ROV (LR X BT B 0% 90 A 75
Tab.2 Parameters for different heat treatment processes Y /E FU7

Heat treatment Temperature/°C Holding time/min Cooling method

950

1000

1070

1100 10 Air cooling
550 (AC)

580

650

700

Quenching

Tempering
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e, BRI, B VR IO T i P R
JeTt e RN, TRV JGRIE N1 070 °CHFIA B R
{1090 MPa, 2 Ji&5 2 #i FEAIK , 761 100 °CHL HL 541 JiE [
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K 1 06Cr16NiSMo £ 4 AN RIREE ¥ K s 1Y 4 A A1 2T (a) 950 °C; (b) 1 000 °C; (¢) 1 070 °C; (d) 1 100 °C
Fig.1 OM images of the 06Cr16Ni5Mo alloy after quenching at different temperatures: (a) 950 °C; (b) 1 000 °C; (c) 1 070 °C; (d) 1 100 °C
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5 2 06Cr16NiSMo £ 4 AN [E] 5 T ¥ K 48 3 B 85 KZ < (a) 950 °C; (b) 1 000 °C; (¢) 1 070 °C; (d) 1 100 °C
Fig.2 SEM images of the 06Cr16Ni5Mo alloy after quenching at different temperatures: (a) 950 °C; (b) 1 000 °C; (c) 1 070 °C; (d) 1 100 °C

&3 06Cr16NiSMoS € HERETLZ TH HF R

Tab.3 Mechanical properties of the 06Cr16NiSMo alloy after quenching via the same casting process

Pouring temperature and Tensile strength  Yield strength ~ Elongation ~ Reduction of area  Impact value
Heat treatment HBW
shell temperature/°C o,/MPa gy, /MPa A% 7Z/% AT
1 535/1 000 950 °C quenching 1050 615 12 57 73 304
1 535/1 000 1 000 °C quenching 1070 595 10 39 69 307
1 535/1 000 1 070 °C quenching 1 090 610 12 45 68 313
1535/1 000 1 100 °C quenching 1060 630 13 58 74 321
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Fig.3 Trends of the mechanical properties at different quenching
temperatures
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Fig.4 OM images of the 06Cr16Ni5Mo alloy after tempering at different temperatures: (a) 550 °C; (b) 580 °C; (c¢) 650 °C; (d) 700 °C
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% 5 06Cr16NiSMo 6 4 AN R i B2 Il e B 448 L AR KR < (a) 550 °C; (b) 580 °C; (c) 650 °C; (d) 700 °C
Fig.5 SEM images of the 06Cr16Ni5SMo alloy after tempering at different temperatures: (a) 550 °C; (b) 580 °C; (c¢) 650 °C; (d) 700 °C
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Tab.4 Mechanical properties of the 06Cr16NiSMo alloy after tempering at different temperatures

Pouring temperature/shell Heat treatment

) ) oy/MPa o./MPa Al% Z1% Ad] HBW
temperature/°C (quenching+tempering)
1 535/1 000 1 070 °C/40 min/AC+550 °C/40 min/AC 1003 918 17.5 67.5 81.3 304
1 535/1 000 1 070 °C/40 min/AC+580 °C/40 min/AC 965 848 18 64 90.5 289
1 535/1 000 1 070 °C/40 min/AC+650 °C/40 min/AC 870 618 16 70.5 82.5 269
1 535/1 000 1 070 °C/40 min/AC+700 °C/40 min/AC 930 720 13 70 129.5 290
3 it

& 6 1070 °CY K 5 A [ 7] J¢ i B2 4 B 06Cr16NiSMo &
W S
Fig.6 Trends of the mechanical properties of the 06Cr16NiSMo
alloy with different tempering temperatures after quenching
at 1 070 °C
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